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ABSTRACT 

A detailed vegetation geochemical survey based on black spruce (Picea mariana) 
needles (BSN) and twigs (BST) in the Dot lake area (lynn lake region) has outlined 
Au-enriched mineral occurrences and their associated induced polarization (IP) re­
sponses. Mineralized zones and related IP anomalies are characterized by high con­
centrations of the element assemblage Au-As-Sb-Zn-Co-Fe in BST and Zn in BSN. 
Particulate and/or leachate contamination derived from the Maclellan mine access 
road built from tailings from the nearby Farley Ni-Cu deposit is documented from this 
survey: the chemical effect on vegetation tissues is generally limited to within 50 m of 
the road. Geochemical studies of the base and precious metal-enriched Farley Ni-Cu 
deposit tailings indicate depletion of most metals in the upper 1 cm of the tailings. Ac­
cordingly, wind-borne particulate derived from this upper layer is determined to be 
geochemically benign and will not mask natural geochemical flux in black spruce tis­
sues; therefore, the results of the survey are not compromised. Geochemical variabil­
ity within the needle and twig database is primarily attributed to the response from 
mineralization, specific lithologies including stratigraphic contacts, and leakage type 
anomalies enhanced by drainage effects. 
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Figure 1. Aerial photograph of the survey area and the relationship to the Farley Lake Ni-Cu tailings. 
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INTRODUCTION AND PREVIOUS WORK 

Historically, mineral exploration in the lynn lake area 
has been hampered by a paucity of outcrop due to overbur­
den cover of variable thickness and nature. Accordingly, geo­
chemical studies were undertaken to address this impedi­
ment to exploration. Applied geological and geochemical in­
vestigations in the Dot lake area were initiated by Manitoba 
Energy and Mines as part of a larger multifaceted mineral 
deposits program that commenced in 1982 (Fedikow and 
Gale, 1982; Fedikow, 1983). Under this program, vegetation 
geochemical surveys over a variety of gold and base metal 
deposits were initiated in 1984 (Fedikow, 1984). These sur-. 
veys were followed by a detailed vegetation geochemical 

. study over the Maclellan Au-Ag deposit (Fedikow, 1986c) 
and a geochemical transect over the Rushed occurrence at 
Dot lake utilizing black spruce bark (Fedikow, 1986a). In 
both surveys, multi-element geochemical anomalies with 
areal extents greater than the mineralized targets were de­
fined. 

Contemporaneous with the vegetation geochemical 
surveys, till geochemical surveys were initiated at the Maclel­
lan deposit, in the Dot lake area (Nielsen and Fedikow, 
1987), and along the northern belt in the lynn lake green­
stone belt (Nielsen and Graham, 1984, 1985). These surveys 
were undertaken to determine the feasibility of utilizing till 
samples from hand dug pits for Au and base metal explora­
tion in the lynn lake area, to document till geochemical sig­
natures associated with known mineralized zones, and to 
assess the residual exploration potential of the northern belt. 
later, multimedia geochemical surveys, including the sam­
pling of rock, peat bog and vegetation, were undertaken to 
complement the Farley lake till studies. A rock geochemical 
study at the Farley Au deposits was presented by Fedikow 
(1995). A Hg-vapour detection system was assessed for its 
application to mineral exploration in the lynn lake area, in­
cluding the Dot lake area, by Fedikow and Amor (1990). 

Integration of geological, geophysical and geochemical data 
with remotely sensed MSS and MEIS-II data was described 
by Singh at al. (1989). Rock geochemical alteration studies at 
the Maclellan Au-Ag deposit were described by Fedikow 
(1992). 

The definition of geochemical Signatures in vegetation 
and till adjacent to Au ± Ag, Zn and Pb mineralized zones, 
as well as successful definition of areas of previously unrec­
ognized geochemical anomalies, stimulated this vegetation 
geochemical survey at Dot lake. Exploration by Sherritt Gor­
don Mines Limited (and later, its subsidiary SherrGold Inc. 
and lynnGold Resources Inc.) established the presence of 
Maclellan host rocks and associated Au deposits and occur­
rences in the Dot lake area, and produced a geological and 
geophysical database upon which geochemical interpreta­
tions could be based. The lynnGold exploration grid at Dot 
lake was utilized during this vegetation geochemical survey. 

Access to the survey area is via the Maclellan mine 
road, which cuts through the sampling area and was con­
structed from tailings from the closed Farley Ni-Cu Mine (Fig. 
1). The presence of poorly sorted, metal-contaminated con­
struction materials focussed the need for care during interpre­
tation of the vegetation geochemical data owing to probable 
particulate and/or leachate contamination. In this study, since 
contamination due to windblown particulate was expected, 
data were ash normalized using the procedure of Chuhkrov at 
al. (1979) in an attempt to remove the effects of the particu­
late falling on the vegetation. This normalizing procedure has 
been shown to be useful in ameliorating the effects of particu­
late contamination in vegetation geochemical surveys 
(Fedikow and Dunn, 1996). Samples of the gravel access 
road and of the Farley tailings, approximately 3 km southwest 
of the survey area, were collected and analyzed to document 
the metals present in these materials. 
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GEOLOGICAL SETTING OF THE SURVEY AREA 

Supracrustal rocks in the survey area form part of the 
northern belt of the Aphebian lynn lake greenstone belt in 
northwestern Manitoba (Fig. 2). Rocks in both the northern 
and southern ·belts have attained greenschist to upper am­
phibolite facies metamorphism. Generally, the belts strike 
east-west and have steep dips. 

Lithologies in the survey area represent the western 
extension of the host rocks to the Maclellan Au-Ag deposit 
and include fine- to coarse-grained picritic basalt, aluminous 
basalt, banded chert-magnetite iron formation, siltstone and 
greywacke. The picritic basalt, interlayered with 0.1-0.3 m. 
thick magnetite-chert iron formation, and up to 2 m thick silt­
stone, greywacke, and siliceous (silicified?), tuffaceous and 
quartz-phyric rhyolite are characteristic lithologic components 
of the Agassiz Metallotect (Fedikow et sl., 1990; Parbery, 
1992). This regional, 70 km long metallogenetic feature is 
characterized by coincident ground and airborne electromag­
netic and magnetic conductors. Figure 3 illustrates airborne 
INPUT anomalies along the metallotect. Regionally, the rocks 
and the geophysical conductors have been overprinted by a 
series of en echelon east-trending faults and shears. 

3 

In the survey area the main structural feature is a high 
strain zone, referred to as the North Shear, that has an ap­
proximate strike length of 5 km from the Dot lake area east 
to the Nisku Au-Zn-Pb deposit area. Multiple shears with 0.3 
to 7.6 m widths characterize the North Shear in the study 
area. The shears exhibit a close spatial relationship with the 
AU-bearing lenses and accompanying quartz-carbonate veins 
and silicification. A major late stage fault, the Eldon fault, 
crosscuts the stratigraphic sequence at high angles (Fig. 3). 
Dextral and sinistral bedding displacements of up to 61 mare 
attributed to these late faults. 

Picritic basalt or picrite, the most distinctive lithologic 
component of stratigraphy in the Agassiz Metallotect, includ­
ing the Dot lake area, is geochemically characterized by high 
MgO (14.0-22.0%), Ni (400-1000 ppm) and Cr (1000-2200 
ppm) (Fedikow et al., 1990; Fedikow, 1992). This recessive 
weathering unit is easily distinguished in the field by its olive 
green colour and amphibole and magnetite porphyroblasts. 
Massive, fragmental, tuffaceous and pillowed variants ofthe 
picrite have been mapped along the metallotect (Parbery, 
1992). The Agassiz Metallotect is described in greater detail 
in Fedikow (1990) and Fedikow et al. (1990). 
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MINERAL DEPOSITS AND OCCURRENCES IN THE SURVEY AREA 

To date numerous zones of Au ± Ag, Pb and Zn min­
eralization ha~e been discovered along the Agassiz Metal­
lotect. These include the Rushed Au occurrence, the Dot 
lake Au deposits or "K Zones" (KO, K1, K2, K4, ~5, K6),. the 
Maclellan Au-Ag deposit, the Rainbow Au deposit, the Nisku 
Au-Zn-Pb deposit and the Farley lake Au deposits including 
the Wendy, East' and South zones (Fig. 3). The geo~ogical 
characteristics, grades and tonnages of these deposits are 
presented in Table 1. Samson and Gagnon (1993) pre~ent 
the most recent interpretation of the geology, geochemistry 
and genesis of the Maclellan Main Zone Au-Ag deposit .. 
Fedikow (1995) presents the geological setting and so~e 
geochemical characteristics of the Farley lake deposits. 
Fedikow et a/. (1990) describe the geology of the Maclellan, 
Nisku and Rainbow deposits. A review of the mineral deposit 
inventory for the mineral occurrences and deposits within the 
lynn lake area, including Dot lake, is presented. by Ferreira 
and Baldwin (in prep.), Ferreira (1994) and BaldWin (1989). 

Rocks underlying the area of the vegetation geochemi­
cal survey (Fig. 4, 5) host several sub-economic Au occur­
rences in a four km long and 61 to 244 m wide zone that rep­
resents the westerly continuation of the host rocks to the Mac­
lellan Au-Ag deposit. These are the Rushed Au occurrence, 
the K1, K2, K4, and K6 zones, and the incompletely tested 
KO zone, represented by an intersection of 5.6 g/tonne over 
1.98 m. Drill indicated gold resources in the Dot lake depos­
its are 1 057 984 tonnes grading 4.36 g/tonne. The area also 
contains other significant induced polarization anomalies and 
mineralized occurrences (Fig. 5). Geological characteristics 
of the Dot lake mineralized zones are presented below. 

RUSHED AU OCCURRENCE 
The Rushed Au occurrence (Fig. 5) consists of several 

zones of near solid to solid pyrite, pyrrhotite and arsenopyrite 
with minor amounts of magnetite, sphalerite and chalcopy­
rite. The Au grade varies from 0.7-3.4 g/tonne. The zones are 
0.2-1.0 m wide, can be traced for 1200 m along strike and 
are hosted by rusty weathered, fractured, sheared, interlay­
ered intermediate siltstone and oxide facies iron formation. 
The structural and stratigraphic footwall is characterized by 
basalt with thin interlayers of oxide facies iron formation. 
Massive basalt forms the hanging wall rocks (Fedikow, 
1986b). A multi-element INA and AAS analysis of a represen­
tative sample of Rushed near solid sulphide mineralization 
indicates high concentrations of As (83->3000 ppm), Zn 
(2000-3000 ppm), Co (45-110 ppm), Ni (100-420 ppm)! and 
Sb (0.7-18.2 ppm) in addition to the Au grades mentioned 
above (Fedikow, 1986a). 
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KZONES 

K1 AND K2 ZONES 
The K1 and K2 zones (Fig. 5) together contain ap­

proximately 441 033 tonnes grading 3.21 g/tonne Au over a 
strike length of 274 m and a down-dip extension of 18~ m. 
Mineralization is characterized by 1-15% fine- to medlum­
grained blebs, streaks and disseminations of pyrrhotite ~nd 
pyrite with accessory galena, sphalerite, and arsenoPYrite. 
local visible gold in associated quartz veins may represent 
mobilisate. The K1 and K2 zones are hosted by fine- to me­
dium-grained and medium- to coarse-grained pi critic bas~lt, 
respectively. The picrite is composed o.f interlock~ tre~ol~te­
actinolite porphyroblasts in a fine grained chlOrite ± biotite, 
carbonate, quartz and talc matrix. Contacts between fine 
grained and coarser grained picrite define layering on a cen­
timetre to metre scale. Subrounded to ovoid fragments occur 
in the fine grained picrite. The trend of the mineralization is 
5°_10° discordant to the foliation of the host picrite. Silicifica­
tion and quartz ± carbonate veins are the alteration types 
recognized in the two zones; veins, bands and blebs vary 
from one to 30 cm in width. Shears occur north of the K1 
zone as well as between the K1 and K2 zones. Both zones 
are offset by late stage high angle faulting that sinistrally 
displaces bedding up to 34 m (Wright, 1989). 

K4 ZONE 
This mineralized zone occurs approximately 15 m 

south of the K2 zone (Fig. 5) and contains 63 404 tonnes 
grading 6.62 g/tonne Au. The zone is characterize.d by.~-~O 
cm wide mineralized quartz veins with accompanying SiliCifi­
cation and is hosted within a strongly altered felsic volcanic 
and/or siltstone unit. Mineralization occurs as 5-20% dis­
seminated pyrite with 4-10% galena and sphalerite. T~e.tre~d 
of the mineralization is slightly discordant to the foliation In 
the host rocks (Wright, 1989). 

K6Z0NE 
The K6 zone (Fig. 5) has geologically inferred reserves 

of 169 980 tonnes that grade 3.94 g/tonne over an average 
width of 3.1 m. The zone has a strike length of 244 m, a dip 
of 76° north and extends to a minimum of 183 m below sur­
face. The zone is discordant to stratigraphy and crosscuts it 
at an angle of apprOXimately 15°. Gold mineralization occurs 
at or near the contact of the picritic basalt on the north and 
the altered felsic unit to the south. The bulk of the mineraliza­
tion occurs within the picrite. Mineralization is characterized 
by 1-7% pyrite and pyrrhotite ~i!h accesso~. gal~na, 
sphalerite, arsenopyrite and local VISible gold. SiliCification, 
carbonatization and quartz veins are present in the host 
rocks. Shears are ubiquitous throughout the mineralized 
zone; they dip approximately 87° north, steeper than 
stratigraphy, which dips at 70° north. High angle faults tran­
sect the deposit and dextrally offset stratigraphy by 24.4 m. 
The mineralized zone is truncated by faulting on both the east 
and west ends of the deposit (Wright, 1989). 
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Table 1: Geological characteristics, grades and tonnages for mineral deposits within the Agassiz Metallotect. 
Prior to mine closure in 1989, 989000 tonnes grading 5.4 gltonne Au were produced from the Maclellan 
deposit. A total of 1.061 million tonnes of ore grading 6.3 gltonne Au remain as proven, probable and 
possible reserves (P. Pawliw, pers. comm.). 

Deposit 

Maclellan Au-Ag 

Nisku Au-ln-Pb 

Rainbow Au 

Dot lake Au 
("K" zones) 

KO zone 

K1 zone 

K2 zone 

K4 zone 

K5 zone 

K6 zone 

Farley lake Au 

Wendy and 
East zones 

South and 
Southeast lone 

Rushed 
occurrence 

Geological Characteristics 

Stratabound vein and disseminated sulphide; picritic basalt and 
clastic sedimentary rocks 

Stratabound near-solid to solid iron and base metal sulphide; 
picritic basalt 

Stratabound iron and base metal sulphide in quartz veins; 
picritic basalt . 

Stratabound, 1-15% pyrrhotite, pyrite with lesser galena, 
sphalerite and arsenopyrite in fine- and medium-grained picrite 

Stratabound, 10% pyrite and pyrrhotite with lesser base metals 
in medium- to coarse-grained picrite 

Quartz vein-hosted, 5-20% pyrite with 4-10% galena and 
sphalerite in a strongly silicified intermediate siltstone 

Stratabound zone of six lenses representing the western 
ension of the Rainbow deposit; picrite and siltstone host rocks 

Predominantly stratabound 1-7% pyrite and pyrrhotite with 
accessory base metals and visible gold in picrite 

SUlphidized (pyrrhotite) oxide facies iron formation and quartz 
veins 

Near-solid to solid iron sulphide, lesser arsenopyrite, sphalerite, 
chalcopyrite in intermediate siltstone and oxide facies iron formation 
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Grade and Tonnage 

1.174 Mt at 6.51 gJt Au, 
18.89 gft Ag 

187000 t at 6.51 gft Au, 
1.3% In, 0.8% Pb 

539 000 t at 8.57 gft Au 

5.6 gft Au over 1.98 m 

218050 t at 2.85 gft Au 

222 983 t at 3.57 gft Au 

63 404 t at 6.62 g/t Au 

383 567 t at 5.49 gft Au 

169980 t at 3.94 gft Au 

1.45 Mt at 3.9 gft 

1.40 Mt at 3.2 gft 

0.7 - 3.4 gft Au 
tonnage unknown 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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SAMPLE COllECTION, PREPARATION AND ANALYSIS 

Black spruce (Picea mariana) samples were collected 
evefJ 30 m on grid lines 75 m apart. At each sampling site a 
5 m sampling box was established and black spruce twigs 
were collected from the north, south, east and west sides of 
each vigorous tree within the sample box. Each branch was 
of similar diameter and approximately 40 cm in length. 
Branches from each sample site were bulked to give a com­
posite representative sample for that site. This sampling pro­
cedure was invoked to avoid possible peripheral variability in 
the black spruce (Brooks, 1972; Fedikow, 1992). In this man­
ner a total of 952 needle samples and 1084 twig samples 
were collected. A duplicate sample was collected every tenth 
site. Sampling was completed over a 3 112 week period in 
June and July of 1985. 

Samples were stored in clean, dry, ventilated, labelled 
plastic bags and allowed to air dry at the field campsite. Sub­
sequent to drying, needles and twigs were separated and 
stored in brown paper bags. Needle and twig samples were 
prepared separately for analysis by macerating to a consis­
tency of sawdust with a Wiley mill. The macerated sample 
was rolled, quartered and two sample splits of macerated 

twigs and needles were collected and ashed separately at 
470°C. One sample split of twig ash was encapsulated in 
high purity plastic vials and analysed by instrumental neutron 
activation (INA) for 33 elements. The INA analysis was done 
by Activation Services Ltd. (An caster, Ontario). Ashed black 
spruce needle samples were analysed by atomic absorption 
spectrometry (AAS) for 6 elements subsequent to a hydro­
chloric - perchloric - hydrofluoric acid total dissolution in the 
laboratories of the Geological Services Branch (Winnipeg, 
Manitoba). The second split of black spruce twig samples 
was analysed for Mn by AAS after a hydrochloric - perchloric 
- hydrofluoric acid dissolution. A description of the procedure 
for the preparation of black spruce needles is presented in 
Appendix III. 

Samples collected from the Maclellan access road and 
from the Farley tailings for particulate contamination studies 
were collected with a shovel at depths of about 0.25 m. 
These samples were air dried and sieved into <0.063 mm, 
0.063-0.125 mm, 0.125-0.25 mm and 0.25-2.0 mm size frac­
tions. Each of these fractions was analysed by INA and AAS 
for trace and major elements. 

DATA RELIABILITY 

Analytical results for BSN and BST duplicate samples 
are tabled in Appendix IV. Reproducibility of analyses for 
BSN and BST, as monitored by duplicate samples, is gen­
erally good (Fig. 6, 7). Erratic duplicate analyses are noted 
for samples collected adjacent to the access road or where 
particulate may have affected the sampling site. Table 2 
gives some typically erratic results for selected elements in 
roadside duplicate pairs. Figure 8 illustrates marked in-

creases in the contents of Fe, As and Ni in twig samples col­
lected within 50 m of the access road, reflecting the effects of 
roadside particulate. The high (6.5 ppm) As analyses from a 
sample at 450 m reflects the geochemical signature of the 
Rushed occurrence and a high (275 ppm) but erratic Ni re­
sponse between 0 and 50 m occurs over the pi critic basalt­
calcareous greywacke contact and, as such, is interpreted to 
represent a lithologic (picrite) signature. 

Table 2 
Summary of roadside BST duplicate pair analyses illustrating the variability introduced by particulate generated by 

traffic on the Maclellan mine access road 

SAMPLE Au1 Au2 As1 As2 Fe1 Fe2 Zn1 Zn2 
(ppb) (ppb) (ppm) (ppm) (%) (%) (ppm) (ppm) 

343 34 120 5.4 5.8 1.80 2.10 2700 2100 
344 51 191 5.1 7.6 1.88 3.58 2300 3300 
345 94 42 11.0 5.5 4.36 1.77 3800 2800 
346 51 33 12.0 4.7 3.61 1.31 2300 2500 

DATA MANIPULATION 

The thematic maps in Appendix V were produced using 
PAMAP® GIS (Geographic Information Systems) software. 
The geochemical point data were transformed into raster 
covers using a weighted averages algorithm. The surveyed 
area was first parsed into a raster grid consisting of 20 x 20 
m pixels. For each element, each pixel was assigned a value 
equal to the average of all data points within an 80 m radius, 

9 

with each data value weighted by the inverse square of its 
distance from the center of the pixel. The resultant raster 
covers were colour themed using visually determined 
threshold values from the computer monitor. The themed 
raster covers were then combined with vector levels contain­
ing shorelines, road, and geophysical conductors to produce 
the final maps. 
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VEGETATION GEOCHEMISTRY 

Analytical results are entabulated in Appendix I. Histo­
grams and statistical summaries for each element are pre­
sented in Appendix II. The variation in concentration of each 
element determined in the needles and twigs is discussed 
separately with regards to overall trends and relationships to 
mineral occurrences, IP responses, lithologies, drainage and 
possible contamination. Ranges in concentration and the 
population median are also quoted. Contents of Hg, Ir, Mo, 
Se, Ta, W, and Tb were at or below the analytical limit of 
detection and will not be given further consideration. 

BLACK SPRUCE (Picea Mariana) NEEDLES (BSN) 

ASH (1.98-5.70%; MEDIAN=3.06%) 
There are no definite trends in the data over the survey 

area other than localized highs adjacent to the Maclellan 
mine gravel access road. The high ash contents are the re­
sult of windblown particulate from traffic on the access road. 
High ash is documented from an area south of the Rushed 
occurrence and in one or two other areas on the grid. 

CHROMIUM «3 -144 PPM; MEDIAN=<3 PPM) 
A strong multisample Cr anomaly (max.=51 ppm), 

situated between the Rushed occurrence and the Pic anom­
aly occurs in the center of the survey area. The dimensions of 
the anomaly are approximately 300 x 200 m with subsidiary 
satellite anomalies to the east and west. The anomaly is 
situated above picritic basalt in an area where BSN have the 
highest ash percent (5.70%) of any BSN sample collected in 
this survey. It is conceivable that the anomaly is anthropo­
genic, however, ash contents of BST from this same area 
vary between 1.68 and 2.64% with a population median of 
2.07%. A zone of high Cr that occurs north of the Dot Creek 
anomaly cannot be attributed to mineralization or lithology. 
There is a suggestion of a linear trend of high Ni values 
southwest of the Pic anomaly. This trend correlates with the 
mapped location of the picrites. 

COPPER (12 - 166 PPM; MEDIAN=66 PPM) , 
The distribution of Cu in BSN in the survey area ap­

pears to be controlled by (1) the location of the mine ac.cess 
road with a string of high Cu values (>100 ppm) associated 
with it, and (2) a general decrease in concentration from west 
to east in the survey area. The greatest number of BSN 
samples containing >80 ppm Cu occurs on the southwest 
corner of the area. High Cu contents occur at the northeast 
end of the Dot Creek IP anomaly in association with an ar­
senopyrite-pyrite occurrence. 

IRON «80 - 8550 PPM; MEDIAN=1215 PPM) 
The sinuous zone of Fe enrichment in the survey area 

marks the location of the mine access road. The Fe anomaly 
is most likely due to enrichment caused by either metallifer­
ous acid leachate from the road being acquired by the root 
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systems of the black spruce trees or from particulate con­
tamination produced by traffic on the road. There is no corre­
lation between the location of the mineral occurrences, in­
duced polarization (IP) anomalies and high Fe in BSN. 

MANGANESE (0.3 - 8.0%; MEDIAN=1.79%) 
There is an extraordinary range in the concentration of 

Mn in BSN. The highest Mn and the most areally significant 
anomaly occurs between and partially overlapping the 
Rushed Formation/KO zone and the K zones. Other high Mn 
zones occur over the greywackes on the southeast survey 
boundary and adjacent to the Dot Creek IP anomaly and "Dot 
Creek". There is generally a lack of correspondence between 
the location of outcropping mineral occurrences and the Mn 
anomalies. 

NICKEL «1 - 500 PPM; MEDIAN=148 PPM) 
Ni concentrations in the BSN from the survey area 

form two generally separate northeast-trending linear 
anomalous zones. The more northerly of these zones extends 
from the northwest corner of the survey area along the 
southern shore of Dot lake. The underlying lithology in this 
area is granite and granodiorite. The second or more south­
erly of these linear zones corresponds to the mapped location 
of the high Mg-Ni-Cr picritic basalts. This trend continues 
eastward to the mine access road where some effects from 
particulate and/or leachate are suspected. It is noteworthy, 
however, that the linear trend of Ni enrichment in BSN is not 
restricted to the trend of the road; at the point where the road 
turns south in the western part of the survey area, the linear 
Ni trend continues westerly. The Ni trend coincides with a 
moderate to weak IP response possibly representing the con­
tinuation of the source for the Pic anomaly. Generally, there 
is poor correspondence between the location of mineral oc­
currences and high Ni content in BSN. 

ZINC «4 - 4100 PPM; MEDIAN=1206 PPM) 
High Zn contents appear to correlate closely with the 

presence of outcropping mineral occurrences and zones of 
high chargeability. Zn anomalies occur in three areas: (1) 
over the Dot Creek IP anomaly, (2) as the areally largest 
anomaly centrally located over the Rushed occurrence, and 
(3) over an arsenopyrite occurrence adjacent to the Keewatin 
River. A linear band with 1500 to 2500 ppm Zn occurs be­
tween the mine access road and the southern edge of the 
survey area, parallel to the stratigraphic contact between 
greywacke and picritic basalt. Zn distribution in BSN also 
appears to be spatially related to the Dot Creek IP anomaly 
that is bisected by "Dot Creek". 



BLACK SPRUCE (Picea Mariana) TWIGS (BST) 

ASH (1.44 - 3.83%; MEOIAN=2.07%) 
The percentage ash in BST over the survey area is 

generally uniform with the exception of localized highs adja­
cent to the gravel access road. These highs (3.8%) reflect 
particulate dust from traffic on the mine access road. 

ANTIMONY (0.1 - 8.1 PPM; MEOIAN=0.8 PPM) 
High Sb occurs in the northeast part of the survey area 

that is underlain by massive aluminous basalt. Sb contents of 
>3 ppm are associated with the Dot Creek IP anomaly near 
the point of intersection between the IP anomaly and the 
creek. Several zones of high Sb occur directly over the K · 
zones IP anomaly. The high Sb that occurs over apparently 
nonmineralized aluminous basalt is unexplained. 

ARSENIC (1.2 - 35.0 PPM; MEOIAN=4.5 PPM) 
Limited geochemical flux occurs for As content in BST. 

High concentrations of As are restricted to the immediate 
vicinity of the road, with two exceptions: (1) High As occurs 
near the Dot lake-"Oot Creek" junction, and (2) a small zone 
with 6-10 ppm As flanks the IP anomaly associated with the 
Rushed occurrence. The limited variability of As in the BST is 
somewhat surprising given the number of arsenopyrite­
bearing mineral occurrences in the area. 

BARIUM (490 - 5000 PPM; MEOIAN=1600 PPM) 
Two large areas of high Ba concentrations are ob­

served in the survey area. A 500-600 m2 circular anomaly 
with a central low is situated south of the southwest end of 
Dot lake and just east of "Dot Creek". The second anomaly 
flanks the northwest and southeast sides of the Rushed For­
mationlKO and K zones IP anomalies adjacent to the Kee­
watin River. The shape of the Ba anomaly is such that it 
mantles these two mineralized zones. There appears to be no 
obvious association with individual mineral occurrences, with 
the exception of >3000 ppm Ba at the point of intersection 
between "Dot Creek" and the Dot Creek IP anomaly. 

BROMINE (1 - 170 PPM; MEOIAN=14 PPM) 
Br concentrations in BST are somewhat scattered with 

the highest concentrations (>50 ppm) defining a northeast­
trending linear zone confined to the northern portion of the 
survey area. The high chargeability response associated with 
the Rushed occurrence is coincident with a Br anomaly with a 
northerly downslope trend. A gold anomaly at this location 
has these same features (see below). The form of this vege­
tation geochemical response is suggestive of a leakage type 
anomaly. Elsewhere, multiple Br anomalies are associated 
with the Rushed Formation/KO zone and K zones IP re­
sponse. 

CALCIUM (10.0 - 27.1%; MEOIAN=18.0%) 
A linear trend of 20-25% Ca is associated with oxide 

facies iron formation within the Rushed Formation and the 
Rushed occurrence. This linear trend of high Ca extends to 
the western limit of the survey area and overall for a distance 
of approximately 1350 m. A zone of 20-25% Ca also occurs 
in association with the Dot Creek IP anomaly. 
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CESIUM (0.5 - 14.0 PPM; MEOIAN=3.1 PPM) 

I 
I 

Two main zones of high Cs concentrations occur in the 
survey area. In the northeast survey area a linear zone of >4 
ppm Cs occurs on the northwest flank of the Rushed Forma- I 
tionlKO zone IP anomalies. Four hundred metres southwest 
of this anomaly is a circular anomaly encompassing the 
Rushed occurrence and its associated IP anomaly. This zone I 
terminates to the southeast at the mine access road. In 
overall location, size and shape, the Cs anomaly correlates 
with anomalies for Ba, Co and possibly Ag. 

CHROMIUM (13 -180 PPM; MEOIAN=52 PPM) 
The results for Cr essentially mimic those for Fe in 

BSN and BST. With the exception of a few 70-90 ppm 
anomalies adjacent to "Dot Creek" in the western part of the 
survey area, the main response is restricted to the mine ac­
cess road. Samples adjacent to the road typically have Cr 
contents that range from 110-140 ppm Cr and 2.63-3.37% 

I 
I 

ash as compared to the BST population median value of 52 I 
ppm Cr and 2.07% ash. There is no correlation between Cr 
and the mineral occurrences in the survey area. 

COBALT (4 - 52 PPM; MEOIAN=12 PPM) I 
Two patterns for the variation in concentration of Co 

are developed in the area. An association with the mine ac-
cess road is particularly recognizable in the northeastern por- I 
tion of the survey area. Also in the northeastern part of the 
area, >15 ppm Co is associated with an arsenopyrite occur­
rence and, in part, the K zones IP anomaly. South of the 
southwest end of Dot lake and east of "Dot Creek" is a large I 
(1 x 0.5 km) zone of 15-25 ppm Co, with a small number of 
areas with >25 ppm Co contained within it. This anomaly 
straddles and appears to terminate at the mine access road. 
The anomaly also contains a trough of 10-15 ppm Co that I 
occurs directly over the Rushed occurrence and the associ-
ated oxide facies iron formation and siltstone host rocks. On 
the periphery of this trough are peaks of >25 ppm Co. This 
pattern is suggestive of a "rabbit-ear" electrogeochemical I 
anomaly. Similar responses at this occurrence have been 
documented by Fedikow (1986a) in a multielement study of 
black spruce bark collected over the Rushed occurrence min­
eralized zone. This Co anomaly is broadly correlatable with I 

I 
the response for Ba. 

GOLD (5 - 330 PPB; MEOIAN=39 PPB) 
Numerous zones of >90 ppb Au are present on the 

survey grid. In part, these anomalies are associated with the 
known mineral occurrences, such as the Rushed occurrence, 
the pyrite-arsenopyrite occurrence between the Keewatin I 
River and the Rushed Formation/KO IP anomaly, and the Dot 
Creek IP anomaly. A number of high Au zones also occur at 
or close to the greywacke-picritic basalt contact in the south­
ern part of the survey area. A peculiar north-trending linear 
zone of high Au proceeds north from the area OT the Rushed 
occurrence and its associated IP anomaly. The bedrock in 
this area is nonmineralized massive granite without obvious 
faults or joints. It is possible that this trend is a leakage-type 
anomaly developed downslope from the occurrence, which is 
situated on a ridge overlooking the lake. 

I 
I 
I 
I 
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HAFNIUM (0.5 - 4.8 PPM; MEOIAN=1.6 PPM) 
The levels of concentration of Hf in SST is generally 

low across the survey area with the exception of samples 
collected adjacent to the mine access road. Samples with >3 
ppm Hf are restricted to within 50 m of the road. There is no 
correlation between mineral occurrences, IP anomalies and 
Hf concentrations in SST. 

IRON (0.52 - 6.55%; MEOIAN=1.56%) 
Contamination from airborne particulate or mine ac­

cess road leachate is apparent from the Fe results. The mine 
access road is clearly defined by >2% Fe in SST and reflects 
the strong influence of the chemistry of Farley Ni-Cu deposit 
tailings used for road construction on vegetation geochemis­
try. There are no other Fe anomalies apparent in the survey 
area. 

MANGANESE (303 - 3548 PPM; MEOIAN=970 PPM) 
Three main zones of Mn enrichment occur in SST. The 

first is situated along "Dot Creek" between Dot Lake and the 
Dot Creek IP anomaly. The second is situated between the 
mine access road and Dot Lake and has a northwest-trending 
anomaly axis; this anomaly straddles the mine access road. 
The third main zone of Mn enrichment occurs between the 
Rushed Formation/KO zone IP anomaly and the K zones in 
the eastern part of the survey area, as well as between the 
northeast end of these anomalies and the Keewatin River. A 
fourth areally smaller zone, characterized by lower Mn con­
centrations, occurs southeast of the Pic IP anomaly, close to 
the contact between the underlying greywacke and picrite. 

NICKEL (50 - 550 PPM; MEDIAN=220 PPM) 
Ni anomalies in SST corroborate, to some extent, the 

results for Ni in SSN. The highest Ni concentrations occurs in 
areas underlain by picritic basalt. High Ni also occurs in 
samples collected adjacent to the mine access road. There is 
no clear association between Ni in SST and mineral occur­
rences in the area. 

POTASSIUM (4.29 - 23.10%; MEDIAN=10.7%) 
The extraordinary range in K in SST is attributed to two 

large zones of high K and the relatively depressed K contents 
in the remainder of the survey samples. High K occurs over 
granitic and massive aluminous basalt along the northern 
boundary of the survey area, north of the Rushed occurrence. 
The second area of high K mantles the K zones IP anomaly 
and the area east to the Keewatin River. 

RUSIDIUM (5 - 500 PPM; MEDIAN=170 PPM) 
Multiple samples of SST with >300 ppm Rb form three 

large anomalies associated with the Rushed Formation/KO 
and K zones IP anomalies in the eastern portion of the survey 
area. The vegetation geochemical anomalies occur at the 
northeast ends of the IP responses in close association with 
a pyrite-arsenopyrite occurrence on the north and an arseno­
pyrite occurrence associated with the K zone. A pyrite­
arsenopyrite-sphalerite occurrence associated with the K 
zones IP anomaly is also marked by the development of a 
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significant multisample Rb anomaly. Other high Rb zones in 
the survey area are developed over the granitic rocks along 
the northern border area of the survey area and also in the 
southwest corner of the area where greywacke and picrite 
predominate. 

SCANDIUM (1.6 -10.0 PPM; MEDIAN=3.7 PPM) 
Sc anomalies of >4 ppm are confined to the immediate 

area of the access road and, in this regard, reflect the results 
for Fe and Cr. There is a lack of correspondence between Sc 
in SST and the mineral occurrences and lithologies in the 
survey area. 

SILVER «2 -11 PPM; MEDIAN=<2 PPM) 
Scattered single-sample Ag anomalies of >4 ppm oc­

cur in the survey area. Numerous single-sample anomalies 
are associated with the Rushed occurrence and the grey­
wacke-picrite contact along the southern boundary of the 
survey area. High Ag contents also occur in association with 
and along strike from the Rushed Formation/KO zone and 
the K zone IP anomalies. Several Ag anomalies are also 
situated in the northwest corner of the grid near the junction 
of Dot Lake and "Dot Creek". 

SODIUM (1660 -13,600 PPM; MEOIAN=3795 PPM) 
Na variation in SST across the survey area is similar to 

that for Fe and Hf in that all high concentrations (>6000 ppm) 
are restricted to within 50 m of the mine access road. The 
values of >6000 ppm are enclosed by an area with concen­
trations of 4000-6000 ppm and may indicate a broader zone 
of particulate influence on the chemistry of the SST. 

STRONTIUM «500 - 2900 PPM; MEDIAN=<500 PPM) 
High Sr in SST occurs in the northern part of the sur­

vey area from trees growing over both granitic and massive 
aluminous basalt. There appears to be an association be­
tween high Sr in SST and the area immediately west of "Dot 
Creek" characterized by SST geochemical anomalies for Au, 
Ag, Sb, Zn, Cr and Sa. Several Sr highs are documented 
from the areas adjacent to the mine access road. One zone 
of high Sr concentration occurs directly over the K zones IP 
anomaly. 

THORIUM (0.1 - 5.5 PPM; MEOIAN=1 .6 PPM) 
Variation in Th content of SST is restricted to the im­

mediate area of the mine access road. Up to 5.5 ppm Th in 
SST from sampling sites adjacent to the road is attributed to 
contamination via particulate and/or leachate originating from 
iron sulphides in the road. 

URANIUM (0.1 - 2.8 PPM; MEDIAN=1 PPM) 
The U contents in SST give a generally nondescript 

pattern over the survey area. The highest concentrations oc­
cur south of the road along the southern edges of the Pic and 
K zones IP anomalies. There is no clear association between 
U in SST and the mine access road or known mineral occur­
rences in the area. 



ZINC (1600 - 12,000 PPM; MEDIAN=2700 PPM) 
Three main areas of high Zn are identified in the survey 

area. The Rushed occurrence is marked by areally large 
zones of high Zn with an apparent northwesterly trend 
probably indicating downslope leakage from the occurrence 
similar to that observed for the Au and Br results. The second 
and perhaps the most well defined Zn anomaly in the survey 
area is a 750 m long trend of high Zn that occurs over and to 
the north and south of the Dot Creek IP anomaly. A linear 
northeast-trending zone of 3000-3500 ppm Zn extends for 
approximately 1 km along the greywacke-picritic basalt con­
tact. 

RARE EARTH ELEMENTS - (LA. CE, NO, EU, SM, YB, lU) 
The geochemical coherence of the rare earth elements 

(REE) is reflected in the similarity of the patterns observed 
for each of the seven REE determined for this study and re­
ferred to as total (l:) REE. High concentrations of la, Ce, Nd, 
Eu, Sm, Yb, lu and, therefore, l:REE are confined to the 
immediate viCinity of the mine access road and show no cor­
respondence with the areas of mineral occurrences or IP 
anomalies. This observation is consistent for the light rare 
earth elements (l:lREE) and the heavy rare earth elements 
(l:HREE). Plots of the results for individual REE are provided 
in Appendix V, Part 1. 

ADDITIVE, MULTIPLICATIVE AND NORMALIZED DATA 
Geochemical data for BST were transformed to pro­

duce additive, multiplicative, and ash- and Mn-normalized 
variants and then plotted on the survey grid. These trans­
forms were undertaken to ascertain whether these new data 
would more accurately reflect the positions of known mineral 
occurrences and/or IP anomalies. The results of each of the 
transformations is described separately, below. 

Additive Data 

Ni + Cr + Co 
The sum of the concentrations of Ni, Cr and Co were 

plotted to determine whether these elements in BST would 
reflect the underlying pi critic basalt mapped in the survey 
area (Fig. 4). The results are partially successful in that they 
indicate the approximate location of pi critic basalts, but they 
also identify the mine access road as a second source of 
these elements in the BST. There is no obvious correspon­
dence with mineral occurrences and/or IP anomalies. 

Au + As + Sb + Zn + Fe 
This additive transformation combines elements pres­

ent in mineral occurrences on the grid and, unlike the Ni + Cr 
+ Co plot, this group is designed to identify mineralization 
rather than lithology. Although the mine access road is once 
again identified by the element group, the Rushed occurrence 
is highlighted, as is the north-trending leakage halo identified 
in the Au, Br and Zn results. "Dot Creek" and the Dot Creek 
IP anomaly are reflected by this grouping, as is the grey­
wacke-picritic basalt contact in the southern portion of the 
survey area. 
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Multiplicative Data 

Au x As x Sb x Zn x Fe 
The product of these elements closely reproduces the 

result of the additive transformation for the same element 
grouping. The Maclellan mine access road is highlighted, as 
is the Rushed occurrence, the Dot Creek anomalies and the 
greywacke-picritic basalt contact. 

Mn-Normalized Additive Data 

(Au + As + Sb + Zn + Fe)/ Mn 
Mn-normalization was undertaken to avoid possible 

. variations in element uptake due to variations in drainage 
patterns. The sum of the individual elements was divided by 
the total concentration of Mn in the sample at that station and 
plotted. The mine road is identified by three or four anomali~s 
as well as scattered highs across the survey area. There IS 

no clear affiliation with mineral occurrences or IP anomalies. 
One possible exception is the Dot Creek IP anomaly. At this 
location the southwest end of the IP anomaly is highlighted 
by an areally significant zone of high values, whereas the 
northeast end of the anomaly, in the area where it is cut by 
"Dot Creek", has a much more subdued response. 

Mn-Normalized l:lREE and l:HREE 
The transformed l:lREE and l:HREE data delineate 

the mine access road by way of a few areally restricted zones 
of high values. The only response to the IP anomalies or 
mineralized zones occurs over the southwest end of the Dot 
Creek IP anomaly. 

(Ni + Cr + ColI Mn 
The results for this transformation essentially mimic 

the Mn-normalized l:lREE, l:HREE and (Au+As+Sb+Zn 
+Fe). In addition to the mine access road the (Ni+Cr+Co)/Mn 
data identify the southwest end of the Dot Creek IP response 
cut by "Dot Creek", and also, the general location of the un­
derlying picritic basalt west of the mine access road. 

Mn-Normalized Multiplicative Data 

Au x As x Sb x Zn x Fe/Mn 
The mine access road is highlighted at numerous loca­

tions along its length using these data. An area of three high 
responses occurs in the northwest survey area. One of these 
responses is situated over the northeast end of the Dot Creek 
IP anomaly at the location where it is cut by "Dot Creek". A 
second anomaly in the area occurs at the confluence of "Dot 
Creek" and Dot lake. 

Ash Normalized Data 
Additive and multiplicative data for lithologic indicators 

(Ni, Cr, Co) and indicators of mineralization (Au, As, Sr, Zn, 
Fe) were ash normalized by dividing the sums or products of 
the individual samples by the measured ash percent for each 
respective sample. 
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Ash-Normalized Additive Data 

(Ni + Cr + Co)! Ash 
A broad area of enrichment in the ashed normalized 

sum of Ni, Cr and Co is identified in the northwest portion of 
the grid. Although the area covers the underlying picritic ba­
salt, it also encompasses areas of aluminous basalt, silt­
stone, and oxide facies iron formation. There is no clear-cut 
association with the areas of mineral occurrences; the mine 
access road is clearly identified with these data in the north­
east part of the survey area. 

(Au + As + Sb + Zn + Fe)! Ash 
These data, based on elements associated with the 

mineral occurrences, successfully identify the following: (1) 
the Rushed occurrence as well as its north-trending leakage 
halo, (2) the Dot Creek IP anomaly and associated pyrite and 
arsenopyrite occurrences at the point of intersection with "Dot 
Creek", and (3) a pyrite occurrence associated with the Pic IP 
anomaly. Numerous other areally restricted scattered highs 
are unexplained. 
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Ash Normalized ~REE, ~lREE and ~HREE 
Ash-normalized ~REE data clearly identify the Maclel­

lan mine access road. No other associations are apparent in 
the data. Ash-normalized ~lREE and ~HREE give some­
what different results. There is a profusion of areally re­
stricted high ~HREE concentrations without clear association 
to any particular feature in the survey area, except perhaps 
the portion of the mine access road that occurs in the central 
part of the survey area. ~lREE data define the mine access 
road but are ineffective in highlighting mineral occurrences 
and!or IP anomalies. 

Ash-Normalized Multiplicative Data 

Au x As x Sb x Zn x Fe/Ash 
Ash-normalized multiplicative data based on minerali­

zation-related elements successfully identified the same IP 
response and mineral occurrences as the ash-normalized 
additive data. The Rushed occurrence, the Dot Creek IP 
anomaly, and the pyrite occurrence associated with the Pic 
IP anomaly and related IP response in the southern part of 
the survey area are all highlighted by these transformed data. 



I 
GEOCHEMISTRY OF SAMPLES COLLECTED FROM THE MACLELLAN MINE ACCESS ROAD I 

Five samples of road gravel were collected from the 
Maclellan mine access road (Fig. 5) for chemical analysis of 
the various size fractions to determine the possible chemical 
contaminants of black spruce growing adjacent to the road. 
Samples were collected with a shovel from the centre of the 
road at 20 m intervals at a depth of approximately 0.25 m. 
The material comprised pale brown sand and silt with peb­
bles and local cobbles of intermediate to mafic volcanic and 
igneous rock. Analytical data for the size fraction analysis of 
these samples are summarized in Appendix VI. 

RESULTS 
The elements As, Co, Cs, Hf, Se, Th, U, la, Ce, Nd, 

Sm, Eu, Tb, Yb, lu, Zr, Y, Pb and Ni are concentrated in the 
0.063 mm size fraction. This pattern is also recognized for Au 
in four out of five samples but is absent from the results for 
Cr, Rb, Sc, Cu and Zn. The results for Br, Hg and W in one 
of five samples, and in several samples for Ta suggest en­
richment in the 0.063 mm size fraction. The elements Br, Hg, 
Ir, Mo, Ta, W, Be and Nb are below or close to the lower lim­
its of determination. 

Major element chemistry between the four size frac­
tions of the samples is similar. The range in concentration for 
Si~, Ti~ (excepting sample 06322), Ab03, MnO, Na20, 
1<20 and P20S are similar. Some variation is noted for MgO 
and CaO in sample 06322. All samples have a wide range in 
F~03 (up to 20.92% in sample 06321). 

Construction materials used for the mine access road 
contain significant concentrations of Cu (max.=2800 ppm), 
Pb (max.=120 ppm), Zn (max.=420 ppm), Cr (max.=580 
ppm), Co (max.=30 ppm), As (max.=85 ppm) and Au (112 
ppb). As such, the road gravel is identified as the source for 
particulate contamination or contaminated leachate reflected 
by roadside vegetation analyses. 

18 

High contents of rare earth elements and resistate 
metals such as Zr, Y, Nb, Ba and Sr in vegetation tissues are I 
also attributed to dust generated by traffic on the access 
road. 

The contaminating effects of both the particulate and 
the leachate or run-off from the road are confined to vegeta- I 
tion samples collected from within approximately 50 m of the 
road. This is depicted as a sinuous zone of multielement 
anomalies immediately adjacent to and covering the road. I 
Although vegetation samples were not collected from the 
road, the computer-aided smoothing technique used before 
data contouring averaged the high analyses in samples adja-
cent to the road. As a result, the contoured diagrams extrapo- I 
late high concentrations over the road. The restricted areal 
influence of particulate contamination in roadside BST sam-
ples is demonstrated for Fe, As and Ni in Figure 8. This pro-
file is constructed for selected elements from analyses of I 
samples collected along line 162E, both north and south of 
the mine access road. Results demonstrate major and lesser 
geochemical contributions to twig chemistry within 50 m of 
the road. Fe increases from approximately 1.50% to between I' 
2.15 and 2.85%; As increases from about 5 ppm to 6-7 ppm; 
the As peak on the profile at 450 m is attributable to the geo­
chemical signature of the Rushed Au occurrence. Ni in­
creases from 200 ppm to >350 ppm within 50 m of the road. I 
These data are unequivocal in demonstrating the restricted 
areal addition of trace and major elements to roadside vege­
tation. The limited dispersal of roadside particulate, therefore, 
indicates the integrity of chemical analyses for the remainder I 
of the data population have not been compromised. 
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GEOCHEMISTRY OF SAMPLES COLLECTED FROM THE FARLEY (NI-CU) DEPOSIT TAILINGS 

The Farley Ni-Cu deposit tailings are approximately 24 
million tonnes of chemically variable mining residue domi­
nated by sand and silt. The tailings cover an estimated area 
of 0.5 km2 and are 'approximately 4 m deep (Acres Interna­
tional Ltd., 1986). Up to 30 cm below surface the material is 
uncemented, weathered, orange to brown, medium- to fine­
grained silt and sand. The remainder of the profile comprises 
dense, well cemented, fine- to medium-grained, reddish 
brown sand. Selow 2 m the material varies from dark grey to 
black and is moist. Additionally there may be lenses of light 
grey sand, thin laminations of light grey silts and clays, and 
in places, rock fragments. On the basis of eight samples 
collected from the upper 1 cm of the tailings profile 7.4 to 
56.7% passes #325 mesh size (Acres International Ltd., 
1986). Samples to complement the vegetation geochemical 
survey were collected only from the upper uncemented profile 
since these would be the only materials to be taken into the 
air during windblown dust storms. 

Five representative samples were collected from the 
Farley Ni-Cu deposit tailings for multielement analysis. These 
samples were collected to characterize, in a preliminary 
manner, the chemical composition of the tailings and the 
potential for airborne particulate contamination of the sur­
rounding area, including the Dot Lake survey area, as a result 
of seasonal winds. Samples were collected randomly from 
areas that appeared "typical" of the tailings area. Like the 
samples from the access road, each of the tailings samples 
were split into four size fractions and analysed separately for 
major and trace elements. Data are summarized in Appendix 
VII. 

RESULTS 
Size fraction analysis of the five Farley tailings sam­

ples have few similarities to the results for the access road 
sample size fraction analysis. The highest concentrations for 
a wide range of elements that occurred in the <0.063 mm 
size fraction of the access road samples is not typical for the 
tailing samples. The elements As and Hf appear to decrease 
from finer to coarser size fractions in each of the samples, 
but this observation is only partly true for Au, Hg, Sb, Se, La, 
Zr, Ag, Pb and Cu with some samples having more or less 
the same concentrations regardless of the size fraction. The 
elements Sr, Cs, Ir, Ta, U, W, Se and Nb are below the lower 
limit of determination in most or all of the tailings samples; 
Hg, Mo and Rb are below the lower limit of determination in 
one or two of the tailings samples. 
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The absolute concentrations of some elements are 
substantially greater than the same elements in the access 
road samples; these include Au, Cr, Pb, Cu, Ni and Zn. One 
sample, 06315, contains a range of 4.1-5.0% Cu, 0.42-0.69% 
Pb, 62-72 ppm Ag and an extraordinary 25.0-33.3% Zn in the 
four size fractions. This signifies the presence of a high grade 
base metal concentrate in the tailings. This sulfur-rich con­
centrate is characterized by low totals for major element 
chemistry, high loss on ignition, high F8203 and the impover­
ished nature of this sample with regards to all other elements 
determined in silicate whole rock analysis. The remainder of 
the samples display concentration ranges quite different from 
the access road samples with lower SiOz, MnO, MgO, NazO, 
~O and higher CaO and LOI. 

Part 3 of Appendix VII summarizes the range in con­
centration for all elements determined on the <0.063 mm size 
fraction. The chemistry of this size fraction is critical for the 
assessment of windblown particulate contamination in the 
survey area. Relatively high concentrations of Cr, Hg, Se, 8a, 
Sr, Au, Cu, Pb, Zn, Ni and Ag in this size fraction illustrate 
the potential for significant particulate additions of these 
metals to the vegetation. In the Dot Lake survey area, ap­
proximately 3 km from the tailings area, there appears to 
have been little effect of windblown particulate contamination 
on the survey results with the possible exception of Cu and 
Ni. A marked decrease in Cu and Ni concentrations is ob­
served from west to east in the survey area for 8SN. The 
pattern is less well developed for Ni due to the geochemical 
response of the needles to the high Mg-Ni-Cr pi critic basalts 
in the area. The western survey area is marked by a prepon­
derance of Cu analyses ranging between 60 and 100 ppm, 
which gradually decrease from west to east to around 60 
ppm. One possible explanation for this pattern is the effects 
of windblown particulate from the Farley tailings, but a con­
comitant increase in ash percent correlating with the Cu pat­
tern is not observed. Additionally, an increase in Fe content 
of the needles in the west, similar to that observed for Cu, 
might be expected since the <0.063 mm size fraction is rich 
in Fez03; however, this is not observed. 

The geochemistry of SST exhibits similar patterns for 
Ni and Fe with a decrease in concentration from west to east. 
The ash content in SST, however, is generally 2.0-2.5% 
across the survey area with the exception of several localized 
highs associated with samples collected adjacent to the ac­
cess road. This indicates the probable absence of windblown 
particulate originating from the tailings area falling onto the 
vegetation. Cu was not determined in the 8ST. 



I 
DISCUSSION I 

INDICATOR ELEMENTS 
Tables 3 and 4 summarize the elements in BSN and 

BST, respectively, that are diagnostic of the various targets in 
the survey area, including the Maclellan mine access road 
and possible leakage-type anomalies attributed to downslope 
drainage effects. 

Significant information can be derived from the geo­
chemical data summarized in Table 4 for BST. The Rushed 
occurrence is identified by a larger suite of pathfinder ele­
ments, and a possible "rabbit's ear" anomaly has been de­
fined with respect to Co concentrations. Some overlap of 
these elements with those coincident with strong IP re- · 
sponses is noted for BST. A lengthy list of elements is asso­
ciated with the "Dot Creek" IP anomaly. This IP response is 
somewhat unique for the survey area in that it is transected 
by "Dot Creek". Downslope leakage of metals from this IP 
anomaly may have been facilitated by "Dot Creek" and sub­
sequently reflected by element uptake by vegetation growing 
downslope from the anomaly. A similar scenario is envisaged 
for the Zn, Au and Br anomalies situated downslope from the 
Rushed occurrence. In the Rushed occurrence example, 
meteoric waters percolating from the occurrence northwards 
topographically downslope would have carried metals to the 
black spruce growing closer to Dot lake. 

Various rock types appear to be highlighted by the 
vegetation geochemical data. The picritic basalt and its con­
tact with greywacke in the southern survey area are identified 
by high Ni and Au-Ag-Zn-Mn contents, respectively. Granite 
and aluminous basalt are reflected by Rb, Sr and K contents 
whereas high Sb contents over massive, apparently unaltered 
and non mineralized basalt is unexplained. 

Roadside BST samples are enriched in a large propor­
tion of the elements. High contents of Ni, Fe, Cr, Co in BST 
and Cu in BSN are strongly controlled, in part, by proximity to 
the Maclellan mine access road. 

Additive, multiplicative and ash- and Mn-normalized 
transformed data generally provided no more information 
than single elements. Multiplicative transforms were generally 
no better than additive transforms. However, the additive 
assemblage of Au+As+Sb+Zn+Fe, representing elements 
enriched in the mineral occurrences in the Dot lake area, 
was successful in delineating the Rushed occurrence and its 
apparent downslope leakage halo, the Dot Creek IP anomaly, 
the greywacke-picritic basalt contact, and the access road. 

When both the additive and multiplicative transforms 
were further modified by Mn and ash normalization, some 
improvements in the geochemical response was noted. Al­
though both Mn and ash transforms identified the Dot Creek 
IP anomaly and the access road, the ash normalized additive 
and multiplicative transform appeared to delineate more 
clearly the vegetation geochemical anomalies developed over 
mineralized zones. The additive and multiplicative ash trans­
forms gave identical results. Both identified the Rushed oc­
currence, the Dot Creek IP anomaly, and a number of previ­
ously unrecognized anomalies. It is probable that ash nor­
malization conducted in the manner of Chukhrov at a/. (1979) 
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has removed some masking effects of windblown particulate 
contamination. Lithologically sensitive elements, such as Ni, I 
Cr and Co, when combined as additive or multiplicative 
transforms and subsequently ash- and Mn-normalized, were 
no more successful in delineating the Mg-Ni-Cr rich picritic 
basalts than were the individual nontransformed elements. I 

Although significantly fewer elements were analysed in 
BSN samples, similarities exist with BST indicator elements 
(Table 4). For anomalies possibly associated with minerali- I 
zation, lithologies, access road and drainage effects, all BSN 
indicators are included in the same categories in BST. Inter­
estingly, elements in BSN coincident with IP anomalies are 
different than those in BST, although Zn, Ni and Mn in BSN 
are identified as indicators of lithology as well as associated I 
with IP anomalies. 

SOURCES OF PARTICULATE ANDIOR LEACHATE I 
CONTAMINATION 

In a study of the chemistry of the upper 1 cm of Farley 
tailings, Acres International Limited (1986) concluded that in 
five of six samples only Cu exceeded Canadian Environ- 1-
mental Quality Criteria for contaminated sites. The upper 
limit for acceptable Cu contents using the above criteria is 
500 ppm. Data from this study (Appendix VII) indicate that 
the 500 ppm Cu upper limit is greatly exceeded in most Far- I 
ley tailings samples. This divergence may be explained by 
recognizing that only the upper 1 cm of tailings was sampled 
and analysed by Acres International Ltd. and it would be de­
pleted in many elements in comparison to the relatively I 
unoxidized sample that was collected from a depth of 0.25 m 
for this study. 

Calculations by Acres International ltd. (1986), regard-
ing potential airborne dust effects from a worst case dust I 
storm affecting the tailings area, indicated that with the ex­
ception of Fe, standards for heavy metal contents of the 
products of a dust storm would not be exceeded (Table 5). I 
Their calculations were based on 500 ~g/m3 of dust in air 
over a 24 hour period. The Acres International study indicates 
that fine grained, airborne particulate from the Farley tailings 
did not contribute metals to vegetation tissues in the Dot I 
lake survey area. This conclusion is supported by the lack of 
significant variation in the ash content of BSN and BST 
across the survey area. General trends in the data for ele­
ments such as Cu and Ni must therefore be considered to I 
reflect bona-fide geochemical flux in the substrate and the 
black spruce tissues. 

Given the results of size fraction analysis of the Ma­
clellan mine access road samples, it is apparent that road- I 
side vegetation geochemical anomalies are the result of 
windblown particulate and/or leachate generated from the 
road construction materials. Of particular importance is the I 
observation that this contamination does not generally pro-
ceed further than 50 m from the roadside, and in this way, 
does not compromise the validity of the remainder of the 
vegetation geochemical database at Dot lake. 

I 
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I 
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Target 

Mineralization 
Induced Polarization 
Lithologies 

Maclellan Mine Access Road 

Drainage 

Target 

Mineralization 

Induced Polarization 
Lithologies 

Maclellan Mine 
Access Road 

Drainage 

Table 3: Summary of indicator elements In BSN, Dot Lake area 

ElementsNariables 

Zn 
Zn, Ni, Mn 
Zn 
Mn 
Ni 
Ni, Fe, Cr, Cu, Ash 

Mn, Zn 

Comments 

Rushed occurrence 
Overlap with mineralization and lithologies 
Greywacke-picrite contact 
Greywacke associated 
Picrite 
Anomalies adjacent to road 

Dot CreekllP anomaly 

Table 4: Summary of Indicator elements In BST, Dot Lake area 

ElementsNariables 

Zn, As, Au, Br, Ca, Cs, Rb 
Co 

AU,Ag,Sb, Ba, Rb, K, Br, Co, Cs 
Ni 
Au, Ag, Zn, Mn 
Rb 
Sr, K 
Sb 

Fe, Cr, Sc, Ni, Th, Sr, Hg, 
Na, Co, As, Mn, REE, Ash 

Zn, Au, Br 
AU,Ag,Sb,Zn,Cr, Ba,Ca, Mn 

Comments 

Rushed occurrence 
"Rabbits-ear" anomaly 

Many with Dot Creek IP anomaly 
Picrite 
Greywacke-picrite contact 
Granite 
Granite and aluminous basalt 
Aluminous basalt(?) 

Particulate and/or leachate contamination 

Downslope leakage from Rushed occurrence 
leakage from Dot Creek IP anomaly 

Table 5: Summary of the chemistry of dust In a theoretical Farley NI-Cu deposit tailings dust storm 

Element Measured Theoretical Ontario Standard 
Content Air Content Standard Exceeded 
(J,1g/g) (J,1g/m3

) (J,1g/m3
) 

As 11 0.0055 0.3 N 
Cd 1.3 0.00065 2.0 N 
Cu 2500 1.25 50.0 N 

Fe 93000 46.5 4* Y? 
Pb 100 0.05 5.0 N 
Mn 61 0.03 2.5 N 
Ni 180 0.09 2.0 N 
Zn 530 0.27 120 N 
* Fe standard is based on the metallic state, whereas Fe measured in Farley Ni-Cu deposit tailings is in oxide form. 
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COMPARISON OF VEGETATION AND T1LL 
GEOCHEMICAL DATA 

A comparison of till geochemical data for Cu, Pb, Co, 
Ni, Cr and As in the <21J size fraction and Cu, Ni, As and Au 
in the heavy mineral fraction for samples collected from the 
Dot Lake area (Nielsen and Fedikow, 1987) with vegetation 
geochemical data in this study reflects many similarities be­
tween the two data sets. A string of anomalies for Cu, and to 
a lesser extent, Co, Ni, Cr and As in the <21J size fraction 
would seem to corroborate the high concentrations of metals 
identified in vegetation tissues growing adjacent to the road. 
The metal-rich <0.063 mrn size fraction of the road construc­
tion material is considered the source for this contamination . . 
Enrichment of Cu, Ni and As in the heavy mineral fraction 
(S.G.>2.96) of the till also occurs adjacent to the road. The 
pattern or anomaly for Au in the heavy mineral fraction of the 
till, however, does not reflect roadside particulate contamina­
tion. 

I 
Mineralized zones in the Dot Lake area are identified by I 

high Au in the heavy mineral fraction and As in the <21J size 
fraction of the till. Anomalies identified for Ni, Cr and Co in 
the <21J size fraction reflect the high Mg-Ni-Cr pi critic basalts I 
present in the study area. 

Till geochemical results for lithologic and mineraliza­
tion-related element suites are essentially the same as for I 
BSN and BST samples. A larger number of elements was 
utilized in the vegetation survey and, therefore, there are 
more elements diagnostic of either gold mineralization, spe-
cific lithologies or stratigraphic contacts, and anthropogenic I 
contamination in the vegetation dataset. A rigorous correla-
tion of the results for the two separate sample types is not 
possible since both till and vegetation were not collected from 
the same sample sites. 

I 

CONCLUSIONS I 
1. BSN and BST geochemical data reflect mineralized 

zones, IP anomalies, lithologies and lithologic contacts in 
the Dot Lake area. 

2. A relatively small element assemblage of Au-As-Sb-Zn­
Fe, reflecting metals enriched in the Dot Lake mineral 
occurrences, is enriched in BST growing in proximity to 
these mineralized zones. Zn in BSN is a sensitive min­
eralization indicator. 

3. A large proportion of elements determined in the BSN 
and SST are enriched in roadside samples. This enrich­
ment is related to windblown particulate and/or leachate 
generated from the Farley Ni-Cu deposit tailings used to 
construct the road. This contamination is restricted to 
within approximately 50 m of the access road and does 
not compromise the validity of the remainder of the 
vegetation geochemical data in the survey area. 

4. Although Farley deposit tailings collected 0.25 m below I 
surface appear to contain high concentrations of metals, 
including a high-grade base metal assemblage of Cu-Pb­
Zn-Ag, the <0.063 mm surface fraction in the upper 1 cm 
of the tailings only exceeds recommended environmental I 
standards for Cu. The upper 1 cm of the tailings has 
been leached of the majority of metals. 

5. Calculations by Acres International Ltd. (1986) indicate 
that in the event of a 24 hour windblown dust storm, the I 
dust may exceed only standards for heavy metal content 
for Fe. This indicates thAt dust originating from the tail-
ings will not have affected vegetation in the Dot Lake 
area with regards to the remainder of elements deter- I 
mined in this study. Accordingly, the vegetation and till 
geochemical database from the Dot Lake area (excluding 
roadside samples) has not been compromised by an-
thropogenic contamination. I 
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APPENDIX I 

Instrumental Neutron Activation Analyses of 
Ashed Black Spruce (Picea mariana) Twigs, 
Dot Lake (n=1084) 

Element and Lower Limit Of Determination 

Au 5 ppb 
Sr 1 ppm 
Cs 0.5 ppm 
Ir 2 ppm 
Ni 50 ppm 
Se 2 ppm 
U 0.1 ppm 
Ce 3 ppm 
Tb 0.5 ppm 
Ag 2 ppm 
Ca 0.2% 
Fe 0.05% 
K 0.05% 
Rb 5 ppm 
Sr 100 ppm 
W 1 ppm 
Nd 5 ppm 
Yb 0.05 ppm 

NA - not analyzed 
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As 0.5 ppm 
Co 1 ppm 
Hf 0.5 ppm 
Mo 2 ppm 
Sb 0.1 ppm 
Ta 0.5 ppm 
Zn 20 ppm 
Sm 0.1 ppm 
Lu 0.05 ppm 
Sa 10 ppm 
Cr 1 ppm 
Hg 1 ppm 
Na 10 ppm 
Sc 0.1 ppm 
Th 0.1 ppm 
La 0.1 ppm 
Eu 0.01 ppm 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 

No. 

Au Ag As Ba Br 
(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT -0100-1 50 
DOT -0100-2 49 
DOT -0101-1 38 
DOT -0101-2 34 
DOT-0102 27 
DOT-0103 25 
DOT -0104-1 52 
DOT -0104-2 86 
DOT-0105 61 
DOT -0106-1 61 
DOT-0106-2 39 
DOT-0107 29 
DOT-0108 37 
DOT-0109 35 
DOT -0110-1 100 
DOT -0110-2 24 
DOT-0111 41 
DOT-0112 91 
DOT-0113 42 
DOT -0114 140 
DOT-0115 49 
DOT -0116 72 
DOT-0117-1 48 
DOT -0117-2 73 
DOT-0118 39 
DOT -0119 104 
DOT -0120-1 39 
DOT -0120-2 69 

<2 3.6 1100 
<2 3.3 1100 
<2 4.0 1600 
<2 4.3 950 
<2 4.3 590 
<2 4.1 1400 
<2 3.8 1500 
<2 3.9 1800 
<2 4.1 1900 
<2 4.8 1800 
<2 5.3 1600 
<2 4.4 1300 
<2 2.5 1500 
<2 5.9 1100 
<2 5.0 1400 
<2 5.8 1500 
<2 4.4 1400 
<2 3.6 1900 
<2 4.3 1700 
<2 5.3 1000 
<2 4.3 1200 
<2 4.4 1600 
<2 4.1 1700 
<2 5.1 2000 
<2 3.1 1400 
<2 6.0 1400 
<2 3.6 1200 
<2 5.3 1800 

6 
16 
26 
28 
41 
17 
24 
18 

6 
37 
27 
11 
6 
6 

31 
6 

14 
10 
11 
22 
11 
38 
36 

8 
31 

9 
6 

11 

Elements 

Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

17.7 
17.5 
21.0 
21.5 
17.4 
17.2 
19.0 
19.0 
19.4 
17.9 
18.1 
18.0 
18.4 
16.5 
21.2 
18.0 
21.4 
21.9 
17.6 
19.1 
17.5 
15.9 
18.7 
22.8 
19.6 
14.8 
20.2 
20.6 

8 

11 
11 
12 
7 

11 
11 
11 
11 
13 
12 
13 
9 

11 
13 
10 
13 
11 
9 

15 
11 
15 
16 
16 
13 
16 
16 
19 

39 2.7 1.17 0.9 
57 3.7 1.43 1.7 
54 2.0 2.03 1.5 
50 3.8 1.96 1.1 
40 1.1 1.24 1.2 
43 1.5 1.54 1.8 
58 4.4 1.77 2.0 
52 2.9 1.84 2.0 
50 4.6 1.50 2.0 
60 5.4 1.90 1.1 
66 4.9 2.09 2.0 
67 3.6 1.72 1.8 
39 6.0 1.42 1.5 
66 4.9 1.89 1.9 
54 4.1 1.81 2.4 
40 4.5 1.23 1.4 
41 4.8 1.50 1.4 
58 4.8 1.69 1.2 
73 6.1 1.65 2.1 
89 0.7 2.71 1.0 
56 1.1 1.59 1.4 
74 2.2 2.09 2.3 
71 2.6 2.22 1.2 
96 3.4 2.78 1.0 
51 2.3 1.84 1.1 
75 3.7 2.24 1.5 
50 1.8 1.63 1.2 
85 2.1 2.41 1.1 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<2 10.10 
<4 11.00 
<5 9.03 
<5 10.40 
<2 9.59 
<4 8.89 
<5 10.10 
<5 7.99 
<3 9.65 
<4 10.40 
<5 8.55 
<4 7.66 
<3 10.10 
<3 9.66 
<4 8.76 
<2 10.80 
<3 10.50 

<2 2520 
<2 3520 
<2 3820 
<2 3960 
<2 3250 
<2 3630 

2 4120 
3 3880 

<2 4000 
<2 4440 
<2 4670 
<2 3950 
<2 3160 
<2 4150 
<2 3980 
<2 3220 
<2 2770 

<5 10.90 <2 4070 
<3 12.30 <2 3440 
<4 11.20 <2 4470 
<2 12.50 <2 3170 
<4 9.18 <2 4760 
<4 9.02 <2 3790 
<4 9.04 <2 4880 
<5 10.00 2 3140 
<3 9.84 <2 4120 
<3 9.85 <2 3120 
<4 11.80 <2 4770 

190 
230 
220 
240 
85 

230 
370 
340 
200 
340 
150 
310 
200 
260 
330 
240 
360 
200 
240 
380 
250 
260 
370 
310 
250 
300 
160 
410 

170 0.6 2.6 
160 0.7 3.6 
190 0.7 4.2 
250 0.6 4.2 
110 1.0 2.9 
180 0.7 3.7 
190 0.6 3.8 
150 0.9 4.2 
210 0.9 3.9 
240 0.9 4.8 
200 0.8 4.7 
160 0.7 4.1 
220 0.7 3.0 
190 0.7 4.1 
200 0.9 4.1 
220 0.7 3.1 
190 0.7 2.8 
250 1.2 4.1 
180 0.8 4.2 
80 0.8 5.3 
74 0.8 3.6 
99 0.9 4.9 

190 0.8 4.2 
200 0.9 4.9 
290 0.7 3.8 
250 0.9 4.6 
240 0.6 3.2 
240 0.7 5.2 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Elements 
Sample 

No. 
Au Ag As Ba Br Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 

(ppb) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

DOT -0121-1 99 
DOT -0121-2 58 
DOT-0122 56 
DOT -0123 123 
DOT-0124 47 
DOT-0125 48 

DOT-0126 46 
DOT -0127 100 
DOT-0128 37 
DOT-0129 38 
DOT-01:: 143 
DOT-0130-2 49 
DOT-0131 32 
DOT -0132 127 

<2 4.2 1500 
<2 4.2 1400 
<2 3.3 1300 
<2 4.1 1300 
<2 4.2 2000 

<2 4.4 1900 
<2 4.2 1700 
<2 4.7 1300 
<2 7.9 1700 
<2 3.9 2100 
<2 4.8 1300 
<2 5.9 1200 
<2 2.9 1000 
<2 1.5 870 

DOT-0132 26 <2 2.6 1100 
DOT -0133 46 <2 4.2 1700 
DOT -0134 33 <2 4.3 1500 
DOT-0135 63 <2 5.3 1300 
DOT -0136 68 <2 9.9 870 
DOT -0137 44 <2 5.4 870 
DOT -0138 58 <2 5.4 1700 
DOT -0138-1 54 <2 3.0 1800 
DOT -0138-2 46 <2 6.3 970 
DOT -0139 45 <2 3.8 1000 

47 
8 
5 

44 
31 

9 
5 
6 
5 

19 
10 
8 
7 
7 

23 
53 
16 
15 
9 

15 
34 

8 
11 
31 

20.6 
17.4 
18.9 
17.5 
21.4 
15.1 
21.7 
15.9 
14.0 
18.9 
16.3 
17.0 
24.6 
15.5 

20 

15 
15 
15 
18 
20 
12 
7 
9 
9 
7 
7 

11 
8 

21.3 8 
19.2 14 
22.0 12 
18.8 14 
13.0 10 
19.2 12 
19.3 17 
21.4 23 
16.2 18 
24.7 " 15 

82 2.0 2.33 1.0 
67 2.0 2.06 <0.5 
61 1.9 2.04 1.5 
79 0.8 2.22 1.6 
69 1.4 2.36 2.2 
60 1.1 2.25 1.4 
59 2.3 1.93 1.9 
54 5.2 1.45 1.8 
61 7.4 1.47 1.4 
48 3.6 1.73 1.4 
41 5.5 1.15 1.4 
46 4.9 1.29 1.2 
48 4.5 1.56 1.5 
53 6.8 1.64 1.5 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

41 7.0 1.46 2.0 <1 
55 3.7 1.91 2.0 <1 
48 1.1 1.59 1.5 < 1 
75 2.1 2.32 1.7 <1 
73 1.9 1.88 1.9 <1 
62 1.2 1.73 1.7 <1 
63 8.0 1.97 1.5 <1 
35 2.1 1.10 1.0 <1 
65 1.6 1.98 1.6 <1 
75 2.2 1.97 1.1 < 1 

<5 12.80 <2 4350 
<4 11.00 <2 3230 
<4 9.88 <2 4010 
<4 11.70 <2 4610 
<4 9.35 <2 4480 
<2 5.81 <2 3530 
<4 8.77 <2 5000 
<3 8.24 <2 3450 
<3 8.17 <2 3400 

<5 9.33 2 3910 
<2 14.30 <2 3080 
<3 10.30 <2 2900 
<4 9.19 <2 3130 
<2 8.21 <2 3960 
<5 9.14 <2 3510 
<2 9.68 3 4220 
<2 8.63 <2 3650 
<5 10.40 3 4980 
<3 9.55 2 3890 
<3 9.62 <2 3590 
<5 9.31 <2 4030 
<3 11.60 <2 2390 
<3 9.72 <2 4160 
<4 8.67 <2 3910 

370 
280 
320 

380 
330 
370 
270 
150 
300 
290 
220 
190 
340 
190 
240 
240 

.200 
240 
260 
240 
250 
210 
350 

360 
DOT-014O-1 71 <2 3.0 1600 13 17.1 10 66 1.0 1.70 1.9 <1 <2 11.50 <2 3220 190 
DOT-014O-2 33 <2 2.0 1500 15 17.0 9 63 0.8 1.45 1.4 <1 <2 13.90 3 3690 150 

140 1.0 4.3 
130 0.8 3.3 
51 0.7 4.0 

140 0.8 5.0 
130 0.7 4.5 
160 0.7 3.9 
180 0.9 4.7 
200 0.9 3.6 
240 1.1 3.8 
140 0.7 4.0 
260 0.5 3.0 
260 0.7 3.0 
130 0.6 3.2 
160 0.8 3.8 
150 0.6 3.5 
180 0.9 4.4 
69 0.7 3.6 
84 1.4 5.5 

100 0.8 4.4 
60 0.8 3.8 

170 1.0 4.6 
100 0.5 2.2 
95 1.0 4.3 
69 0.6 4.3 
~ 0.8 4.0 
42 0.7 3.4 

DOT-0141 
DOT-0142 

67 <2 4.8 1700 10 21.0 17 79 2.4 2.43 0.9 <1 <4 9.88 <2 4570 450 110 0.9 5.2 
42 <2 4.4 1900 12 16.0 9 41 2.6 1.21 1.1 <1 <3 10.60 2 2650 200 130 0.6 2.6 

----------------- --
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 

No. 
Au Ag As Ba Br 

(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT-0143 55 
DOT-0143 42 
DOT-0144 38 
DOT-0145 74 
DOT-0146 55 
DOT-0147 71 
DOT-0148 45 
DOT-0149 38 
DOT -0150-1 44 
DOT -0150-2 38 
DOT -0151 37 
DOT-0152 21 
DOT-0153 26 
DOT-0154 36 
DOT-0155 30 
DOT-0156 70 
DOT-0157 83 
DOT-0158 31 
DOT-0159 62 
DOT -0160-1 64 
DOT -0160-2 120 
DOT-0161 46 
DOT-0162 43 
DOT-0163 32 
DOT-0164 39 
DOT-0165 46 
DOT-0166 40 
DOT-0167 77 

5 5.7 1600 

<2 4.1 1700 
<2 4.4 1700 

4 4.7 2100 
<2 4.2 1800 
<2 3.9 2100 
<2 3.8 1600 
<2 4.9 2000 
<2 3.6 1700 
<2 2.4 1700 
<2 4.3 1600 
<2 3.8 1500 
<2 3.7 2200 

<2 3.5 1800 
<2 4.4 1600 
<2 4.6 1200 
<2 4.2 1500 
<2 3.5 1900 
<2 3.2 1200 
<2 5.1 1100 
<2 5.4 1200 
<2 4.8 1400 
<2 3.5 1800 
<2 3.8 780 
<2 3.5 710 
<2 4.5 1200 
<2 4.2 1000 
<2 4.1 1400 

34 

10 
6 
8 

75 
28 
13 
63 
10 
13 
58 

9 

14 
27 

5 
26 
14 
7 
8 
8 

40 
26 
10 

6 
8 
9 
6 
7 

Elements 

Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

14.8 
17.2 
21.0 
18.2 
18.8 
19.7 
20.2 
18.6 
20.4 
20.7 
20.0 
20.7 
24.2 
19.5 
20.5 
21.8 
21.2 
24.4 
21.4 
17.2 
18.6 
21.5 
18.5 
18.8 
21.0 
21.6 
21.4 
21.3 

12 
15 
13 
11 
17 
13 
17 
15 
15 
14 
18 
14 
13 
13 
13 
15 
11 
9 

11 
11 
14 
14 
11 
12 
13 
13 
13 
11 

73 3.3 2.05 2.7 
71 3.8 1.98 2.1 
64 3.0 1.84 1.4 
46 1.5 1.33 1.4 
67 3.5 1.69 1.4 
45 2.1 1.37 0.9 
67 2.0 1.97 1.7 
82 2.4 1.93 1.9 
53 1.7 1.69 1.7 
44 1.8 1.59 1.2 
67 5.5 1.86 1.2 
45 2.7 1.52 1.1 
48 8.9 1.53 1.4 
47 5.2 1.19 0.7 
55 1.7 1.59 1.7 
70 3.2 1.90 1.0 
58 1.6 1.74 1.1 
61 5.3 1.60 0.7 
68 1.6 1.97 1.0 
63 1.5 1.94 2.0 
91 0.7 2.26 2.0 
56 0.7 1.70 1.8 
50 0.7 1.72 1.0 
58 2.6 1.57 1.8 
62 2.2 1.83 1.7 
69 1.6 1.94 1.8 
58 1.5 1.86 1.6 
51 2.5 1.51 1.5 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<3 10.40 <2 5220 
<4 11.40 <2 4890 
<4 13.00 <2 3700 
<3 10.60 <2 2560 
<5 10.60 <2 3910 
<4 11.20 <2 3380 
<3 11.30 <2 3730 
<5 9.59 <2 3940 
<2 10.80 <2 3080 
<5 9.58 <2 3090 

<4 11.10 <2 4080 
<3 8.95 <2 2990 

<4 10.10 2 3530 
<5 10.70 <2 2890 
<3 9.23 4 3500 
<5 11.80 2 4340 

<5 9.95 2 4010 
<4 11.10 <2 3970 
<4 8.95 <2 4600 
<4 9.08 3 4180 
<3 9.59 <2 4700 
<4 9.32 2 3600 
<5 10.50 <2 3870 
<3 8.63 <2 3570 
<4 11.70 <2 3850 
<4 9.82 <2 4420 
<4 9.06 <2 4310 
<4 10.50 <2 3510 

210 
250 
230 
360 
390 
180 
310 
410 
320 
320 
420 
250 
180 
210 
290 
410 
290 
220 
220 
160 
210 
310 
280 

80 
330 
320 
270 
220 

180 1.0 4.9 
220 1.0 4.6 
210 0.8 3.7 
200 0.9 2.6 
230 0,7 4.1 
220 0.7 3.7 
190 0.8 3.9 
140 0.6 4.4 
~ 0.7 3.2 
200 0.7 3.1 
240 0.7 4.1 
230 0.6 3.2 
340 0.7 3.5 
170 0.4 2.9 
92 0.8 3.7 

140 0.8 4.2 
190 1.1 4.4 
310 1.3 4.0 

98 0.8 4.6 
63 0.6 4.2 
75 1.1 5.2 
63 0.9 4.0 
83 0.7 3.9 

120 0.8 3.7 
93 0.7 3.7 

110 0.9 4.8 
58 0.8 4.0 

140 0.6 3.5 



w 
o 

DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Au Ag As Ba Br 
(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT-0168 48 
DOT-0169 42 
DOT -0170-1 46 
DOT -0170-2 57 
DOT-0171 47 
DOT-0172 32 
DOT-0173 58 
DOT-0174 47 
DOT-0175 37 
DOT-0176 32 
DOT-0177 20 
DOT-0178 39 
DOT-0179 112 
DOT -0180-1 34 
DOT -0180-2 44 

DOT-0181 67 
DOT-0182 70 
DOT -0183 'Zl 
DOT-0184 26 
DOT-0185 57 
DOT-0186 41 
DOT-0187 75 
DOT-0188 71 
DOT-0189 71 
DOT -0190-1 38 
DOT-0190-2 36 
DOT-0191 58 
DOT-0192 77 

<2 5.6 1600 
<2 4.4 1600 
<2 4.7 1200 
<2 4.1 1200 
<2 4.2 1300 
<2 3.2 1500 
<2 4.6 1800 
<2 2.6 2300 
<2 4.1 1900 
<2 4.5 1900 
<2 2.4 1700 
<2 3.8 1700 
<2 5.2 1600 
<2 4.2 1900 
<2 5.2 2100 
<2 4.1 1300 
<2 1.7 1600 
<2 3.2 1400 
<2 5.1 1500 
<2 3.7 910 
<2 4.3 980 
<2 3.6 1100 
<2 4.9 1600 
<2 3.2 1000 
<2 6.4 1300 
<2 5.2 1300 
<2 5.3 1000 
<2 4.1 1400 

19 
21 
21 

9 
12 
19 
36 

6 
21 
23 
15 
'Zl 
17 
8 

37 
31 

4 
22 
13 
16 
9 
8 

29 

22 
7 
9 

11 
4 

Elements 
Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

17.4 
18.7 
16.9 
17.9 
20.6 
20.4 
16.8 
16.0 
18.8 
19.5 
20.6 
20.7 
18.0 
18.7 
20.4 
20.3 
17.6 
22.9 
18.8 
25.0 
17.9 
20.6 
15.5 
19.7 
18.1 
16.2 
23.1 
20.7 

17 
17 
16 
13 
13 
16 
19 
9 

13 
14 
12 
13 
17 
15 
16 
13 
10 
11 
10 
10 
10 
17 
28 
14 
10 
10 
18 
11 

46 2.9 1.88 0.8 
73 3.8 2.03 0.7 
72 3.3 1.86 0.9 
63 3.2 1.86 1.9 
59 1.9 1.79 1.3 
61 4.6 1.82 0.8 
75 2.0 2.40 0.9 
44 2.0 1.15 1.4 
50 2.5 1.56 2.1 
54 4.4 1.53 0.6 
44 1.6 1.56 1.3 
68 6.1 1.77 1.1 
60 2.0 2.19 1.7 
56 2.4 1.80 1.3 
66 3.8 1.73 2.5 
58 1.7 1.90 1.1 
51 1.3 1.49 1.1 
42 1.9 1.47 2.1 
57 1.2 1.36 1.4 
53 2.3 1.39 1.0 
53 1.7 1.61 1.7 
59 2.8 1.82 1.3 
89 6.0 1.97 1.1 
62 2.0 1.84 0.6 
65 0.8 1.63 1.5 
55 1.7 1.58 1.2 
79 1.9 2.32 1.4 
57 4.4 1.65 1.4 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<5 10.80 
<5 11.00 
<5 11.70 
<4 10.70 
<4 12.00 
<4 10.10 
<4 11.00 
<3 14.90 
<5 12.70 
<5 10.50 
<4 10.20 
<5 12.50 
<4 10.30 
<3 8.55 
<5 10.30 
<4 10.30 
<2 10.60 
<4 9.84 
<4 11.50 
<5 11.00 
<3 10.00 
<4 10.40 
<5 13.00 
<5 11.70 
<3 9.43 

<2 3720 
<2 3580 
<2 3780 
<2 4010 
<2 3750 
<2 3500 

<2 4160 
<2 2790 

3 3550 

<2 3470 
<2 2720 
<2 4250 
<2 4080 
<2 3470 
<2 3780 
<2 3800 
<2 2910 
<2 3630 

<2 2840 
<2 3290 

<2 3600 
2 3490 

<2 4260 
<2 3600 

2 2930 
<3 12.10 2 3200 
<5 8.74 2 4870 
<5 9.63 <2 3900 

360 
300 
380 

370 
350 
350 

460 
200 
210 
320 
430 
440 

340 
'Zl0 
410 
250 
140 
160 
210 
230 
250 
410 
310 
340 

290 
300 
450 
240 

240 1.0 3.8 
260 1.0 3.9 
290 1.1 4.0 
240 0.9 4.0 
250 0.5 3.6 
230 0.7 3.9 
200 0.8 4.6 
250 2.3 2.9 
250 0.8 3.5 
200 0.6 3.4 
210 0.9 2.7 
290 0.8 4.1 
130 0.9 4.6 
110 0.8 3.7 
170 0.9 3.8 
79 0.7 3.7 
92 0.8 3.5 
59 0.5 3.5 
94 0.6 3.3 
90 0.6 3.4 

100 0.8 3.9 
140 0.6 3.7 
200 0.9 4.6 

60 0.9 3.6 
40 1.1 3.3 

5 1.4 3.4 
70 1.2 5.3 

180 0.6 3.7 

----_ .. _---------- --
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DOT LAKE BLACK SPRUCE (Picea mariana) lWlGS - ANALYTICAL DATA 

Sample 

No. 
Au Ag As Ba Br 

(ppb) (ppm) (ppm) (ppm) (ppm) 

Elements 

Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 

(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

DOT-0193-1 28 <2 3.8 1300 11 24.1 14 48 2.5 1.39 1.2 <1 <5 11.00 4 2880 240 190 0.9 2.9 
DOT -0193-2 12 3 3.6 1000 45 18.7 7 18 2.3 0.57 1.4 < 1 <3 12.60 <2 1880 50 160 0.7 1.6 
DOT-0194 
DOT-0195 

43 5 2.9 1500 6 22.9 14 49 3.1 1.74 1.8 <1 <4 9.54 <2 3900 240 270 0.8 3.7 
40 <2 4.4 2100 32 18.7 17 55 2.2 1.78 2.3 <1 <4 8.95 <2 4470 300 160 0.7 4.3 

DOT-0196 51 
DOT-0197 5 
DOT-0198 90 
DOT-0199 33 
DOT -0200-1 39 

DOT -0200-2 191 
DOT-0201 25 
DOT-0202 98 
DOT-0203 43 
DOT-0204 53 
DOT-0205 95 
DOT-0206 81 
DOT-0207 49 
DOT-0208 38 
DOT-0209 34 
DOT-0210-1 119 
DOT -0210-2 92 
DOT-0211 56 
DOT-0212 46 

DOT-0213 29 
DOT-0214 47 
DOT-0215 47 
DOT-0216 32 
DOT -0217 260 

<2 4.8 1600 
<2 3.6 1600 
<2 3.4 1700 
<2 3.8 1900 
<2 3.2 1600 
<2 4.0 1600 
<2 3.8 1600 
<2 3.7 1800 
<2 4.6 2400 

4 5.8 2000 
<2 4.0 1900 
<2 5.3 2000 
<2 3.6 2900 

<2 4.2 2300 
<2 6.3 1100 
<2 4.6 680 
<2 4.0 690 
<2 4.3 1600 
<2 3.7 3200 
<2 2.7 1100 
<2 3.8 1200 
<2 3.0 1100 
<2 5.8 1300 
<2 4.9 1000 

21 
12 
15 
11 
11 
18 
5 
6 

18 
18 
5 
7 

13 
26 
14 
21 
22 
24 
13 
22 
19 
15 
18 
16 

18.7 
19.7 
23.1 
13.4 
21.2 
18.2 
16.9 
17.6 
19.8 
14.4 
16.9 
14.9 
20.7 
21.2 
14.9 
19.9 
18.2 
21.5 
25.3 
16.9 
21.1 
16.1 
16.6 
15.3 

12 
10 
15 
12 
12 
12 
12 
16 
9 

12 
14 
10 
10 
13 
8 

10 
11 
17 
10 
10 
12 
9 

15 
9 

69 2.2 1.99 1.1 
45 0.6 1.32 0.9 
56 1.7 1.69 1.1 
58 3.0 1.60 1.9 
68 4.4 1.63 2.3 
64 2.9 1.81 1.7 
64 4.4 1.65 1.2 
56 3.7 1.95 2.0 
62 2.3 1.65 1.7 
66 2.3 1.83 2.0 
n 4.8 1.89 1.9 
64 4.7 1.49 1.7 
52 1.1 1.47 <0.5 
70 1.0 2.26 0.8 
51 2.4 1.35 1.5 
60 2.3 1.68 1.2 
62 0.8 1.52 2.1 
70 2.1 1.85 1.1 
56 1.0 1.66 2.1 
51 1.7 1.43 0.9 
59 0.8 1.50 0.9 
55 1.2 1.37 1.4 
64 <0.5 2.05 1.7 
73 4.4 2.01 1.2 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<4 9.61 
<5 10.40 
<4 9.98 
<4 11.30 
<4 11.00 
<4 9.96 
<4 10.60 
<4 7.96 
<3 8.49 
<3 9.96 

<2 4360 
<2 3120 
<2 3620 
<2 3300 
<2 . 4320 
<2 4160 
<2 3260 
<2 4340 
<2 3no 
<2 3990 

<3 8.90 <2 3680 
<3 8.79 2 3160 
<4 11.40 <2 3840 
<4 8.91 <2 4150 
<3 8.50 2 3120 
<5 12.00 <2 3480 
<4 12.50 <2 3570 
<5 11.00 <2 4120 
<4 10.30 <2 3540 
<4 9.83 <2 3350 
<4 10.20 <2 3290 
<2 6.68 <2 2950 
<3 11.10 <2 3480 
<4 11.50 <2 4680 

330 
240 
380 
360 
250 
260 
230 
330 

270 
230 
260 
210 
280 
390 
110 
340 
240 
380 
200 
130 
180 
270 
310 
300 

150 0.7 4.5 
140 0.7 2.9 
180 0.6 3.7 
280 0.8 3.5 
210 0.6 4.4 
220 0.6 4.4 
190 0.6 3.4 
200 0.9 4.3 
170 0.6 3.7 
220 0.8 4.2 
230 0.8 4.0 
250 2.1 3.4 
200 0.6 3.5 
100 0.9 4.7 
110 0.6 3.2 
110 0.9 4.0 
110 0.7 4.0 
91 0.6 4.1 
97 0.7 3.4 

170 0.7 3.3 
56 1.0 3.5 
62 0.7 3.0 
98 0.8 3.9 

110 0.8 5.0 



W 
N 

DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Elements 
Sample 
No. 

Au Ag As Ba Br Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(ppb) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

DOT-0218 58 
DOT-0219 73 
DOT -0220-1 21 
DOT -0220-2 70 
DOT-0221 32 
DOT-0222 46 
DOT-0223 33 
DOT-0224 31 
DOT-0225 23 
DOT-0226 23 
DOT-0227 52 
DOT -0228-1 25 
DOT -0228-2 58 
DOT-0229 34 
DOT -0230-1 19 
DOT -0230-2 62 
DOT-0231 90 
DOT -0232 144 
DOT-0233 19 
DOT-0234 115 
DOT-0235 29 
DOT-0236 32 
DOT-0237 35 
DOT -0238 130 
DOT-0239 39 

<2 3.9 920 
<2 3.6 1100 
<2 1.3 1300 
<2 3.3 1500 
<2 2.6 1800 
<2 3.3 1200 
<2 3.4 1800 
<2 4.0 2200 
<2 2.7 2200 

<2 3.5 1300 
<2 5.2 1000 
<2 4.3 1500 
<2 3.1 1200 
<2 3.5 1600 
<2 4.5 1200 
<2 4.2 1300 
<2 5.6 1000 
<2 3.8 1200 
<2 3.3 1400 
<2 5.2 1500 
<2 4.3 1400 
<2 3.7 1500 
<2 6.0 3700 
<2 4.8 3700 
<2 4.5 4000 

DOT -0240 58 <2 3.5 1800 
DOT -0241-1 50 <2 5.0 640 
DOT -0241-2 33 <2 4.0 830 

10 
11 
40 
15 
6 

19 
5 

19 
16 
17 
11 
19 
8 

27 
11 

9 
41 

7 
6 

33 
11 
6 
4 
9 
4 

19.6 
17.1 
24.3 
21.3 
18.3 
19.1 
17.1 
18.0 
18.2 
15.8 
18.5 
20.6 
16.5 
18.8 
22.4 
23.1 
17.5 
20.8 
12.9 
21.3 
17.1 
15.1 
21.5 
24.1 
15.1 

12 
8 

11 
8 

13 
14 
13 
13 
13 
9 

12 
13 
4 

17 
12 
14 
14 
9 

10 
14 
8 

10 
7 
9 
8 

66 1.6 1.74 2.0 
44 0.6 1.12 1.1 
35 3.3 1.08 1.2 
41 3.8 1.17 1.0 
58 4.0 1.44 1.7 
44 3.8 1.20 1.7 
49 1.5 1.49 0.9 
43 1.6 1.68 1.8 
61 3.7 1.43 1.8 
39 1.7 1.19 1.1 
46 2.3 1.55 1.5 
50 2.7 1.60 1.5 
13 1.2 0.66 0.9 
51 4.7 1.61 0.8 
48 2.1 1.47 2.2 
76 1.9 2.10 1.9 
64 2.1 2.18 0.7 
48 3.6 1.39 1.3 
45 4.0 1.11 1.8 
81 7.1 2.22 1.8 
51 5.6 1.41 1.7 
41 0.9 1.33 1.4 
35 2.9 1.22 1.7 
46 0.7 1.31 2.1 
55 1.8 1.31 1.6 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<5 10.20 <2 4100 
<2 8.72 <2 2640 
<4 10.70 <2 2770 
<4 11.10 <2 2770 
<4 8.38 <2 3390 
<4 12.40 <2 3670 
<3 7.95 <2 2820 
<3 9.43 <2 3260 
<4 12.60 <2 3670 
<3 12.20 <2 2720 
<3 11.70 <2 3420 
<4 11.10 <2 3860 
<2 9.22 <2 1960 
<4 10.80 <2 3610 
<5 11.00 <2 3670 
<3 11.30 <2 4540 
<4 10.50 <2 4110 
<2 8.42 <2 2850 
<3 14.10 <2 2480 
<4 11.60 <2 4890 
<3 10.80 <2 2610 
<3 13.40 <2 2890 
<3 11.80 <2 2720 
<4 11.90 <2 3240 
<3 14.00 <2 2510 

11 15.3 14 52 1.0 1.40 1.4 <1 <2 9.23 <2 3310 
14 15.4 9 51 1.7 1.36 0.8 <1 <2 11.10 <2 2840 
12 20.6 12 63 1.6 1.79 1.3 <1 <3 13.70 <2 4020 

170 
130 
290 
250 
230 
230 
180 
270 
240 
240 
240 
180 
100 
210 
230 
250 
330 

160 
260 
360 
130 
210 

50 
180 
80 

150 
250 
300 

77 0.7 4.1 
61 1.2 2.8 

170 0.6 2.6 
140 0.6 2.6 
180 0.6 3.5 
250 0.5 3.4 
110 1.0 3.2 
110 0.7 3.3 
280 0.6 3.8 
200 0.5 2.7 
150 0.7 3.4 
120 0.7 3.7 
87 0.6 1.9 

180 1.4 3.8 
130 0.4 3.4 
170 0.8 4.7 
140 0.9 4.4 
160 0.6 2.8 
280 0.7 2.5 
280 8.1 5.0 
220 0.7 2.7 
170 0.8 3.2 
130 4.4 2.8 
73 3.1 3.3 

110 1.1 3.0 
110 1.0 3.4 
89 0.6 3.1 

110 1.7 4.2 

- - - - - - - .- - - - - - - - - - - -
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 

No. 

Au Ag As Ba Br 
(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT-0242 26 

DOT-0243 38 
DOT -0244 112 
DOT-0245 33 
DOT-0246-1 42 
DOT -0246-2 69 
DOT-0247 82 
DOT-0248 33 
DOT-0249 52 

DOT -0250-1 33 
DOT -0250-2 117 
DOT-0251 43 
DOT-0252 19 
DOT-0253 46 
DOT-0254 74 

DOT -0255 128 
DOT-0256 42 
DOT-0257 45 

DOT-0258 44 
DOT-0259 22 

DOT-0260-1 33 
DOT -0260-2 145 
DOT-0261 32 

<2 3.8 1000 
<2 4.3 1200 
<2 3.3 1400 
<2 4.8 1700 
<2 3.8 2200 
<2 5.5 1500 

<2 6.2 1200 
<2 3.7 2200 
<2 3.5 920 
<2 4.6 1700 

4 5.0 1500 
<2 4.3 1500 
<2 3.3 1400 
<2 3.5 1300 
<2 4.1 1100 
<2 5.2 1300 
<2 3.9 1300 
<2 4.7 2100 
<2 6.0 1500 
<2 5.6 1200 
<2 3.5 1900 
<2 7.3 1700 
<2 4.7 1000 

9 

21 
10 

17 
7 

17 
31 
12 
15 

26 
4 

30 
60 
25 
54 
13 
45 
21 

17 
15 

6 
4 
8 

Elements 

Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

18.0 

22.5 
22.4 

22.5 
22.8 
16.5 
16.3 
21.9 
25.9 

20.5 
15.9 
21.5 
19.5 
19.2 
19.5 
16.8 
21.6 
20.0 
15.9 
16.5 

21.8 
11.3 
20.9 

10 

12 
13 

12 
11 
15 
15 
10 
12 

10 
8 

13 

14 
15 
16 
14 
12 
16 

11 
10 

14 
11 
10 

51 1.6 1.56 1.3 
43 2.6 1.37 1.6 
70 1.1 1.85 1.4 
61 0.7 1.65 1.8 
75 1.7 1.77 1.8 
72 0.8 1.98 1.3 
79 1.0 2.44 2.5 
58 1.9 1.66 1.9 
71 0.7 1.74 1.5 
68 1.6 1.67 1.5 
71 1.0 1.82 1.6 
57 5.9 1.49 0.8 

41 4.9 1.32 1.5 
40 2.4 1.58 1.8 
52 1.0 1.76 0.8 

61 2.7 1.72 1.0 
38 3.6 1.29 1.4 
56 4.6 1.93 2.5 

75 2.9 1.98 1.8 
55 3.2 1.58 1.5 

68 2.2 1.62 1.2 
65 1.7 1.60 1.2 
69 2.4 1.87 1.7 

<1 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<1 
<1 

<1 

<3 9.84 <2 3360 

<4 12.40 <2 3770 
<4 10.30 <2 3900 

<4 9.09 <2 3990 

<4 8.35 <2 3470 
<4 9.41 <2 4040 
<5 10.40 <2 4760 
<4 10.50 <2 3870 
<4 10.10 4 3860 

<3 .11.30 <2 4210 
<3 9.07 2 4090 
<4 11.40 <2 3100 

<5 14.10 <2 3440 
<4 12.90 <2 3790 
<5 11.80 <2 3720 

<5 11.10 <2 3780 
<5 12.80 <2 2900 
<5 12.10 <2 4190 

<2 7.00 2 4150 
<3 6.05 <2 4120 

<4 11.20 <2 4540 
<3 8.65 <2 3820 
<4 7.34 <2 4150 

300 
240 
360 
230 
310 
460 
530 
100 
260 
150 
150 
310 
130 
270 
320 

500 
280 
260 
310 
170 

180 
180 

210 

120 0.9 3.5 

130 0.7 3.8 
61 1.4 4.5 
40 0.8 4.3 

7 0.7 4.1 
60 0.7 4.8 

140 1.2 5.2 
130 0.8 3.7 
87 0.8 3.9 

70 1.2 4.2 
75 1.1 4.4 

140 2.3 3.6 

230 1.5 3.5 
130 1.0 3.6 
210 1.0 4.0 

190 0.9 4.1 
190 0.5 2.9 
240 0.8 4.1 
160 0.9 4.1 
120 0.8 3.6 

110 0.6 4.3 
85 0.9 3.9 

110 0.6 4.1 
DOT-0262 35 <2 4.7 1400 26 19.6 12 52 4.0 1.55 0.9 <1 <5 11.70 <2 3570 180 350 0.7 3.2 
DOT-0263-1 29 <2 3.8 3200 7 14.0 16 56 1.2 1.42 1.8 <1 <3 13.50 2 2990 210 170 0.1 3.2 
DOT-0263-2 33 <2 3.6 2700 22 17.0 11 46 3.2 1.12 0.6 <1 <5 14.70 <2 3190 110 170 0.6 2.9 
DOT-0264 
DOT-0265 

16 <2 3.1 1500 28 18.3 12 35 2.1 1.02 0.9 <1 <4 10.90 <2 2860 120 130 0.8 2.9 
56 <2 4.5 2900 7 21.0 19 57 5.0 1.71 1.9 <1 <5 9.93 <2 4370 260 130 1.0 4.4 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 

No. 
Au Ag As Ba Br 

(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT-0266 93 
DOT-0267 166 

. DOT -0268 32 

DOT -0270-1 38 
DOT -0270-2 38 
DOT-0271 30 
DOT-0272 42 
DOT-0273 60 
DOT-0274 51 
DOT-0275 34 
DOT-0276 150 
DOT-0277 66 
DOT-0278 75 
DOT -0279 147 
DOT-0280-1 48 
DOT -0280-2 27 
DOT-0281 36 
DOT-0282 32 

<2 3.5 2100 
<2 2600 

1400 
5.9 

<2 4.5 
<2 4.5 1700 
<2 3.4 2000 

<2 2.8 1900 
<2 9.8 1600 
<2 3.7 5000 
<2 5.1 1800 
<2 4.9 1900 
<2 4.7 1600 
<2 3.8 1100 
<2 4.1 1300 
<2 4.7 1200 
<2 5.4 1600 
<2 4.1 1200 
<2 5.7 910 
<2 4.0 1100 

10 
15 
12 
7 
6 
6 

27 
26 
11 
16 
9 
6 
7 
5 

12 
18 
16 
5 

Elements 
Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

19.9 
21.2 
19.7 
14.0 
17.2 
21.0 
17.4 
21.6 
23.8 
19.6 
20.2 
16.0 
16.3 
15.1 
15.9 
19.4 
14.2 
15.6 

17 
15 
12 
11 
11 
13 
14 
20 
16 
8 

14 
8 

10 
11 
13 
12 
14 
9 

65 4.6 1.89 <0.5 
50 4.5 1.61 2.0 
49 2.9 1.42 0.9 
76 3.6 2.02 2.3 
55 2.9 1.58 2.0 
51 5.5 1.66 2.0 
65 5.5 1.72 1.3 
77 1.8 1.55 2.2 
69 1.0 2.09 2.2 
53 1.6 1.52 1.6 
62 0.5 1.91 1.9 
48 1.1 1.41 1.3 
50 1.8 1.45 1.5 
62 1.7 1.78 2.0 
54 5.4 1.55 1.7 
51 8.4 1.18 1.5 
54 2.0 1.48 1.5 
51 2.1 1.23 1.1 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<5 10.10 
<4 10.40 
<2 9.73 
<5 12.80 
<3 8.76 
<4 10.30 
<3 16.50 
<4 11.90 
<5 11.10 
<2 7.21 
<4 8.34 
<3 9.65 
<3 10.60 
<3 8.27 
<3 10.70 
<4 10.40 
<3 11.40 
<2 8.70 

<2 4050 
<2 3970 
<2 3300 
<2 4350 
<2 3860 

2 3360 
<2 3360 
<2 3090 
<2 4440 
<2 3990 
<2 4310 

2 3010 
2 3140 

<2 4350 
4 3190 

<2 3190 
<2 3220 
<2 2770 

220 
200 
190 
290 
260 
250 
220 
200 
380 
86 

340 
190 
230 
200 
240 
290 
230 
260 

190 1.0 4.3 
170 1.0 3.8 
120 0.8 3.3 
200 0.7 4.5 
160 0.6 3.5 
250 0.6 3.5 
220 1:1 3.9 
170 0.8 3.6 
66 1.0 4.7 
50 0.8 3.7 
84 0.5 4.4 
69 0.6 3.1 
82 0.7 3.3 
84 0.9 4.4 

280 0.8 3.4 
360 0.7 3.0 
130 0.9 3.4 
150 0.4 3.0 

DOT-0283 43 <2 6.6 1000 10 15.7 15 72 3.6 1.87 1.9 <1 <3 10.80 <2 3890 360 200 1.0 4.2 
DOT-0284 21 
DOT-0285 34 
DOT-0286 35 
DOT-0287 41 
DOT-0288 43 
DOT-0289 36 
DOT-0290-1 60 
DOT -0290-2 33 
DOT-0291 35 

<2 3.5 1200 
<2 3.5 1300 
<2 5.1 2100 
<2 3.8 1600 
<2 4.8 1700 
<2 5.1 1100 
<2 5.2 1400 
<2 5.3 1700 
<2 4.6 1400 

13 
8 

13 
3 
9 

36 
33 
15 
8 

16.1 
20.1 
19.5 
19.9 
17.8 
19.0 
16.7 
14.9 
21.6 

10 
13 
14 
10 
12 
11 
14 
12 
14 

47 2.4 1.27 0.9 
61 3.5 1.931.3 
88 3.2 2.13 2.4 
64 1.9 1.63 1.5 
69 1.9 2.04 2.8 
56 2.9 1.59 1.8 
45 3.2 1.75 1.5 
64 2.6 2.05 0.7 
57 3.1 1.80 1.3 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<3 12.00 <2 2970 
<4 9.05 <2 4460 
<4 9.77 <2 4340 
<3 8.52 <2 3810 
<4 9.56 <2 5160 
<5 8.88 <2 4310 
<5 10.30 <2 4400 
<4 10.80 <2 4690 
<3 7.91 <2 3910 

200 
300 
370 
200 
250 
130 
290 
330 
280 

180 0.6 2.7 
160 0.6 4.2 
200 1.2 4.7 
110 0.7 3.9 
130 1.8 5.4 
250 0.5 4.1 
150 1.0 4.0 
160 0.9 4.4 
74 0.8 4.2 

----------------- --
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 

No. 
Au Ag As Ba Br 

(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT-0292 22 
DOT-0293 93 
DOT-0294 37 
DOT-0295 30 
DOT-0296-1 107 

<2 3.8 2000 
<2 2.8 1600 
<2 8.2 1100 
<2 3.3 1900 
<2 3.9 2400 

DOT -0296-2 29 <2 5.5 2100 
DOT -0297 50 <2 5.8 2600 
DOT -0298 40 <2 5.0 1700 
DOT -0299 24 <2 5.2 2200 

DOT -0300-1 43 <2 4.2 1900 
DOT -0300-2 52 <2 4.5 1700 

<2 2.6 2800 
<2 4.9 2000 

DOT-0301 31 
DOT-0302 29 
DOT-0303 
DOT-0304 
DOT-0305 
DOT-0306 
DOT-0307 
DOT-0308 
DOT-0309 

34 <2 5.0 2600 
22 <2 3.4 2400 
41 <2 4.6 2100 
35 <2 4.2 3500 
92 <2 4.3 2000 

38 <2 2.8 1200 
50 <2 2.7 1200 

DOT -0310-1 100 <2 4.6 1500 
DOT -0310-2 15 <2 5.0 1600 
DOT -0311 48· <2 4.2 930 

22 
10 
26 
36 
14 
6 

20 
58 
15 

7 
5 
2 
7 

33 
16 
75 
25 
12 
9 

42 
34 

6 
10 

Elements 

Ca Co Cr Cs Fe Hf Hg Ir K Mo Na Ni Rb Sb Sc 
(%). (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

18.6 
13.0 
12.4 
15.4 
22.5 
17.4 
13.5 
18.9 
20.3 
20.9 
22.7 
22.2 
18.0 
24.7 
20.8 
15.4 
16.6 
16.1 
19.5 
16.7 
17.8 
19.0 
20.7 

13 
10 
13 
18 
16 
15 
19 
20 
19 
21 
19 
16 
20 
18 
16 
19 
32 
11 
15 
16 
11 
10 
12 

38 3.3 1.19 1.6 
49 5.4 1.37 1.6 
61 2.4 1.86 2.0 
48 5.6 1.76 1.4 
59 2.3 2.00 1.8 
61 3.8 1.62 1.5 
47 5.2 1.50 1.7 
60 6.4 1.93 1.5 
46 5.0 1.58 1.1 
60 7.4 1.76 1.0 
49 7.4 1.44 1.3 
43 9.7 1.19 1.2 
53 3.0 1.94 1 .8 
59 3.7 1.68 1.0 
59 4.0 1.91 1.3 
70 3.8 2.05 2.4 
44 3.8 1.76 2.5 
38 1.4 1.01 1.1 
45 2.4 1.34 1.5 
44 6.2 1.32 0.9 
49 3.0 1.08 1.8 
41 1.9 1.03 1.4 
54 3.3 1.68 1.5 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<2 7.89 
<3 10.40 
<4 11.30 
<4 10.70 
<4 9.11 
<3 7.00 
<3 11.30 
<5 10.00 
<5 11.70 
<4 9.63 
<4 9.72 
<3 6.92 
<4 7.87 
<4 14.00 
<4 10.40 
<5 12.10 
<4 11.70 
<2 12.90 
<4 10.90 
<4 12.20 
<4 14.60 
<3 15.70 
<4 10.70 

<2 3010 
<2 2960 
<2 3690 
<2 3680 
<2 4070 
,2 3090 

<2 3120 
<2 3870 

2 2900 
2 4030 

<2 3290 

<2 3160 
<2 4300 

<2 3910 
<2 3680 
<2 4250 

5 3no 
<2 2250 
<2 3480 
<2 2860 
<2 3480 
<2 2410 
<2 4160 

180 
140 
300 

290 
160 
250 
190 
430 

240 
250 
230 
240 
370 
210 
450 
290 

210 
340 

110 
390 
200 
190 
240 

170 0.6 2.8 
170 0.1 3.1 
110 0.9 4.1 
260 0.9 3.8 
90 0.8 4.2 

220 0.7 3.3 
240 0.9 3.4 
240 1.6 4.0 
210 0.8 3.1 
160 0.8 4.1 
170 0.6 3.3 
160 0.6 3.0 
170 0.7 4.4 
160 0.7 3.9 
170 0.6 4.1 
300 1.0 4.2 
190 0.6 3.9 
250 1.3 2.3 
280 0.9 3.3 
260 0.6 3.0 
190 0.8 3.2 
190 0.5 2.6 
110 0.6 3.8 

DOT-0312 
DOT-0313 
DOT-0314 

39 <2 4.5 1700 63 22.6 15 43 2.7 1.34 1.0 <1 <4 10.00 <2 3170 220 150 0.8 3.4 
45 <2 5.9 1600 20 21.2 18 60 2.7 1.81 2.1 <1 <4 15.50 <2 4090 550 180 0.7 4.2 
26 <2 3.1 2600 8 16.4 11 43 2.7 1.27 1.6 <1 <4 13.70 <2 3090 240 190 0.7 3.3 

DOT -0315-1 50 <2 4.6 1500 17 19.7 17 71 2.6 2.35 0.9 <1 <4 6.99 <2 4240 470 98 0.7 4.3 
DOT-0315-2 55 <2 3.9 2100 16 15.6 14 74 4.2 2.14 2.4 <1 <4 8.30 4 4760 260 100 1.4 4.9 



W 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Au Ag As Ba Br 
(ppb) (ppm) (ppm) (ppm) (ppm) 

00T-0316 28 
00T-0317 69 
00T-0318 33 
DOT -0319-1 31 
DOT -0319-2 36 
00T-032O-1 96 
DOT -0320-2 31 
00T-0321 69 
OOT-0322 89 
00T-0323 39 
00T-0324 39 
00T-0325 31 
00T-0326 53 
OOT-0327 35 
00T-0328 89 
OOT-0329 63 
DOT -0330-1 39 
DOT -0330-2 31 
00T-0331 30 
00T-0332 55 
OOT-0333 61 
OOT-0334 66 
OOT-0335 35 
OOT-0336 47 
DOT -0337-1 23 
DOT -0337 -2 78 
OOT-0338 22 
OOT-0339 40 

<2 4.4 1700 
<2 4.4 1700 
<2 4.4 1600 
<2 5.3 1200 
<2 6.1 1800 
<2 7.3 2100 
<2 6.6 2100 
<2 5.2 1200 
<2 6.3 1800 
<2 5.3 1600 
<2 4.8 1600 
<2 3.7 1000 
<2 6.4 1300 
<2 4.6 1300 
<2 4.6 1600 
<2 2.7 2600 
<2 5.0 1400 
<2 5.0 1400 
<2 3.8 2100 
<2 5.2 1700 
<2 4.8 2300 
<2 3.4 2500 
<2 4.8 1700 
<2 3.8 2200 

<2 4.6 2600 
<2 5.8 3200 
<2 4.7 3100 
<2 4.9 4600 

18 
6 
7 
4 
9 

70 
8 

27 
39 

7 
13 
7 

15 
9 

12 
15 
10 
4 
9 

10 
8 

10 
7 
8 

13 
18 
5 

21 

Elements 
Ca Co Cr Cs Fe Hf Hg Ir K Mo Na Nt Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

20.3 
17.8 
20.6 
14.4 
15.6 
16.7 
17.8 
18.0 
13.8 
17.4 
14.8 
20.7 
18.2 
16.1 
17.5 
18.7 
15.4 
14.9 
17.1 
19.0 
21.5 
20.9 
16.6 
18.3 
18.8 
19.2 
19.9 
25.0 

11 44 4.2 1.86 1.5 
15 81 3.2 2.38 2.6 
15 72 4.8 2.30 2.5 
15 100 3.6 3.21 3.7 
13 82 2.3 2.38 2.4 
18 88 2.5 2.69 3.1 
11 65 3.4 1.86 1.3 
14 
12 
9 
9 

11 
11 
13 
12 
11 
16 
13 
15 
19 
20 
20 
17 
15 
31 
29 
20 
44 

60 3.5 1.71 1.5 
54 2.4 1.56 1.2 
53 7.8 1.34 1.3 
47 2.1 1.30 1.2 
62 2.5 1.71 1.5 
49 2.4 1.55 1.5 
56 3.4 1.73 2.0 
64 8.1 1.74 1.9 
45 2.5 1.12 1.1 
47 2.4 1.65 1.5 
56 3.1 1.63 2.1 
63 5.0 1.83 1.7 
75 2.6 1.95 2.4 
63 6.5 1.73 1.1 
61 4.7 1.62 2.2 
66 9.4 1.66 1.6 
53 4.3 1.40 2.0 
71 2.9 1.84 2.2 
67 3.1 1.67 1.7 
39 3.6 1.12 1.7 
72 9.9 1.95 2.3 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<4 8.81 
<4 8.63 
<4 6.73 
<5 7.31 
<3 9.89 
<3 10.00 
<3 9.97 

<2 3880 
<2 5500 
<2 6340 
<2 11400 
<2 5670 
<2 5970 
<2 4190 

<3 9.34 <2 4190 
<3 8.93 <2 3570 
<3 9.95 <2 3170 
<3 12.10 <2 3010 
<5 8.40 <2 4050 
<3 13.20 <2 3130 
<3 9.21 <2 3700 
<4 10.20 2 4530 
<3 10.50 <2 3020 
<4 8.99 <2 4410 
<3 10.50 <2 3720 
<4 12.00 3 4630 
<4 12.00 <2 4960 
<5 8.74 <2 3920 
<5 9.95 <2 4100 
<5 8.55 2 4270 
<4 10.80 <2 3210 
<5 12.00 <2 3660 
<3 11.90 <2 3440 

<3 8.62 <2 2960 
<4 11.60 <2 4500 

110 
350 
240 
230 
180 
240 
320 
260 
230 
93 

190 
310 
430 

460 

170 
250 
260 
180 
220 
200 
290 
330 
180 
290 
340 
260 
300 
360 

170 0.7 4.0 
170 0.9 5.4 
110 0.5 5.3 
140 0.8 6.9 
180 2.4 4.6 
130 O.! 5.6 
150 1.0 3.8 
140 0.7 4.3 
110 0.7 3.4 
250 1.8 3.1 
170 0.6 2.8 
140 0.5 3.9 
280 1.7 3.0 
200 1.2 3.7 
270 0.8 3.9 
310 0.6 3.1 
100 0.7 4.0 
120 0.8 3.9 
200 0.9 4.6 
130 1.3 5.1 
180 1.1 4.0 
200 0.9 4.1 
180 0.8 3.9 
170 0.7 3.3 
170 1.0 3.8 
200 1.0 3.8 
130 0.6 2.9 
230 1.1 4.4 

- - - - - - - - - - - .- - - - - - - -
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Au Ag As Ba Br 
(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT -0340-1 35 <2 4.3 2600 
DOT-034O-2 27 <2 9.6 1900 
DOT -0340-3 41 <2 4.3 2300 
DOT -0340-4 61 <2 5.3 2800 
DOT -0341-1 44 <2 5.2 3100 
DOT -0341-2 29 <2 5.1 2500 
DOT -0342-1 190 <2 5.8 2900 
DOT -0342-2 27 <2 5.8 2400 
DOT -0343-1 34 <2 5.4 2400 
DOT -0343-2 120 <2 5.8 1400 
DOT -0344-1 51 
DOT -0344-2 191 
DOT -0345-1 94 
DOT -0345-2 42 
DOT -0346-1 51 
DOT -0346-2 33 
DOT-0347 43 
DOT -0348 180 
DOT-0349 125 
DOT -0350-1 22 
DOT -0350-2 184 
DOT-0351 45 
DOT-0352 53 

<2 5.1 2700 
<2 7.6 2100 
<2 11.0 1400 
<2 5.5 2300 
<2 12.0 1400 
<2 4.7 2200 

<2 6.5 1400 
<2 6.9 1200 
<2 5.9 1400 
<2 3.9 2000 
<2 5.5 1900 
<2 5.9 1800 
<2 7.4 1500 

43 
8 
9 

10 
11 
12 
10 
23 
19 
13 
13 

9 
15 
24 
17 
8 
9 

29 
9 

18 
10 
5 
7 

Elements 
Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

19.9 
15.3 
21.1 
17.6 
17.9 
14.3 
13.8 
18.4 
17.4 
14.2 
17.1 
12.8 
11.1 
17.6 
10.0 
17.5 
17.0 
14.8 
15.5 
20.4 
17.8 
14.3 
16.5 

18 
14 
17 
19 
19 
14 
19 
12 
38 
12 

53 5.4 1.69 0.9 <1 
57 4.6 1.48 1.6 <1 
64 4.2 1.99 1.1 <1 
67 5.9 1.93 3.0 <1 
55 7.6 1.80 2.9 <1 
66 9.6 1.56 2.3 <1 
56 3.3 1.49 1.9 <1 
33 2.7 1.07 1.1 <1 
80 4.9 1.80 1.9 <1 
68 2.2 2.10 1.9 <1 

25 51 4.9 1.88 2.4 
20 120 4.2 3.58 3.4 
18 110 2.8 4.36 4.2 
14 70 5.9 1.77 1.6 
14 120 2.6 3.61 3.5 
20 50 7.0 1.31 1.5 
18 76 3.2 2.45 3.1 
15 92 2.1 2.62 2.3 
15 54 5.0 1.64 1.7 
13 56 2.8 1.39 2.0 
12 52 3.7 1.45 1.2 
14 54 6.2 1.45 1.8 
14 63 5.5 1.77 1.2 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<5 9.61 <2 3470 
<3 9.47 <2 2990 
<5 9.55 <2 4500 
<3 9.12 <2 5090 
<6 11.70 4 4980 
<4 6.31 <2 3700 
<3 10.00 <2 3460 
<3 11.60 <2 2250 
<5 13.00 <2 4360 
<3 9.15 <2 4620 
<4 8.11 <2 4160 
<4 9.45 <2 8590 
<6 9.98 <2 9560 
<4 9.85 <2 4240 
<5 6.71 <2 9190 
<3 4.72 <2 3440 
<5 9.09 <2 6640 
<4 12.30 <2 6220 
<3 11.50 <2 4430 
<4 11.50 <2 3580 
<3 10.60 <2 3620 
<3 10.60 <2 3600 
<3 11.70 <2 4020 

240 
210 
250 
210 
160 
250 
210 
250 
190 
200 
210 
290 
310 
240 
180 
190 
280 
370 
220 
220 

190 
210 
220 

160 0.7 3.7 
230 1.6 3.4 
190 1.0 4.4 
200 0.8 4.5 
360 1.0 4.5 
170 0.9 3.7 
140 0.9 3.6 
270 0.7 2.2 
280 1.0 4.3 
180 0.6 4.0 
120 0.7 4.4 
250 0.7 7.1 
96 0.6 7.1 

230 1.0 4.8 
150 0.1 6.9 
120 0.9 3.3 
140 0.6 5.4 
200 0.8 6.0 
200 0.8 3.8 
270 0.5 3.3 
240 0.6 3.6 
240 0.8 3.4 
240 0.9 4.1 

DOT-0353 
DOT-0354 
DOT-0355 
DOT-0356 
DOT-0357 

51 <2 2.0 2100 55 18.4 15 77 3.9 1.58 1.3 <1 <3 12.20 <2 3510 160 230 0.8 3.6 
24 <2 4.3 1800 25 20.1 16 58 6.1 1.74 1.9 <1 <5 10.20 <2 3700 390 220 0.8 3.8 
96 <2 5.8 2100 11 18.2 15 47 2.5 1.55 1.7 <1 <3 9.33 <2 3120 240 170 0.8 3.2 
39 <2 4.7 2100 36 18.0 13 60 5.5 1.71 0.9 <1 <5 9.47 <2 3870 100 230 0.6 3.5 
44 <2 4.1 4100 10 22.9 25 60 6.3 2.24 1.9 <1 <5 11.50 <2 4660 440 230 1.0 4.0 



w 
00 

DOT LAKE BLACK SPRUCE (Picaa mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Au Ag As Ba Br 
(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT-0358 73 
DOT-0359 42 
DOT -0360-1 21 
DOT -0360-2 55 
DOT-0361 44 
DOT-0362 99 
DOT-0363 41 
DOT-0364 110 
DOT-0365 64 
DOT-0366 38 
DOT-0367 41 
DOT-0368 28 
DOT-0369 30 
DOT-0370 78 
DOT-0371 56 
DOT-0372 65 
DOT-0373 66 
DOT-0374 50 
DOT-0375 71 
DOT-0376 65 
DOT -0377 118 
DOT-0378 43 
DOT-0379 165 
DOT-0380 29 
DOT-0381-1 72 
DOT -0381-2 21 
DOT-0382 49 
DOT-0383 22 

<2 3.4 2300 
<2 2.9 2200 

<2 3.8 3000 

<2 4.0 2900 

<2 3.5 2000 
<2 5.5 1700 

3 3.7 1700 
<2 4.7 1800 
<2 4.0 2700 
<2 1.9 1500 
11 3.0 2400 
<2 2.7 1600 
<2 5.8 2000 
<2 7.9 2600 

<2 8.5 1700 
<2 4.3 2100 
<2 5.4 1700 
<2 2.5 1900 
<2 7.2 2500 
<2 6.2 2500 
<2 6.8 2400 
<2 5.0 2100 
<2 7.7 1300 
<2 4.1 1900 
<2 5.2 1500 
<2 3.1 1800 
<2 4.2 1800 
<2 2.6 1800 

29 
13 
6 
8 

11 
11 

7 
9 
8 

16 
10 
33 
11 
21 

6 
6 

18 
12 
17 
32 
33 
31 

9 
22 
41 
41 
15 
13 

Elements 
Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

21.0 
21.1 
22.6 
21.1 
22.3 
17.8 
17.0 
19.6 
15.8 
18.4 
26.6 
19.0 
16.8 
19.5 
13.1 
19.5 
17.8 
16.7 
18.6 
18.5 
16.3 
18.8 
18.2 
15.3 
18.0 
19.9 
17.6 
21.5 

17 
24 
19 
18 
14 
13 
12 
16 
14 
14 
11 
11 
10 
20 
16 
18 
13 
15 
15 
17 
19 
21 
22 
20 

9 
17 
11 
11 

55 11.0 1.48 1.5 
48 14.0 1.46 0.7 
46 10.0 1.37 3.1 
47 8.7 1.29 2.5 
40 3.8 1.50 1.5 
67 5.5 1.93 1.4 
48 4.6 1.42 1.4 
45 6.2 1.41 1.1 
43 6.9 1.20 1.7 
43 5.5 1.17 1.1 
73 1.7 1.70 1.8 
49 2.0 1.37 <0.5 
64 2.7 1.70 1.9 
83 1.6 2.66 1.5 
77 4.0 2.16 1.7 
69 5.9 1.78 1.5 
61 11.0 1.66 1.8 
60 6.5 1.41 1.6 
65 5.3 1.64 0.9 
67 4.2 1.85 2.1 
75 5.1 1.97 2.5 
71 12.0 1.96 1.2 
89 4.8 2.30 1.9 
62 8.3 1.54 1.7 
38 5.5 1.28 1.6 
43 7.9 1.41 0.7 
40 2.7 1.11 1.4 
41 2.8 1.16 1.4 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<5 8.94 
<5 8.46 
<4 9.66 
<5 8.99 
<3 11.00 
<3 7.79 
<3 7.85 
<3 8.83 
<3 9.89 
<3 9.76 
<4 12.20 
<4 13.70 
<3 8.33 
<5 12.20 
<3 8.47 
<3 9.38 
<4 9.80 
<4 12.50 

<2 3200 
<2 3740 
<2 3750 
<2 3580 
<2 3650 
<2 3210 
<2 3770 
<2 2860 
<2 2890 
<2 3350 
<2 4340 
<2 3670 
<2 4370 
<2 6140 
<2 5710 
<2 4570 
<2 3870 

2 3350 

<5 8.40 <2 3850 
<4 9.14 2 4020 
<4 12.60 <2 4180 
<5 10.20 <2 4950 
<4 8.30 <2 4830 
<3 9.06 <2 3360 

<3 10.30 3 5780 
<4 9.49 <2 3160 
<4 15.70 <2 2980 
<4 10.00 <2 2930 

350 
310 
260 
210 
270 
320 
230 
290 
200 
200 
120 
140 
170 
260 
260 
320 
320 
300 
180 
320 
300 

260 
410 
190 
270 
270 
190 
180 

180 2.0 3.4 
200 0.6 3.3 
190 0.8 4.0 
120 0.6 3.4 
130 0.8 3.8 
170 1.1 3.7 
150 0.8 3.2 
210 0.7 3.2 
210 0.6 2.9 
180 0.8 2.7 
85 0.5 4.2 

140 0.4 3.1 
89 0.7 3.8 

140 0.8 5.0 
150 0.8 4.4 
230 0.8 3.9 
150 0.9 4.0 
230 1.0 3.3 

210 1.0 3.8 
160 0.9 3.8 
190 0.7 4.3 
170 , 0.9 4.9 
120 1.2 4.9 
150 0.8 3.6 
220 0.9 3.0 
180 0.8 3.2 
190 0.6 3.3 
120 0.5 2.9 

----------------- - -
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DOT LAKE BLACK SPRUCE (Picaa mariana) TWIGS - ANALYTICAL DATA 

Sample 

No. 
Au Ag As Ba Br 

(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT -0384-1 21 
DOT -0384-2 83 
DOT-0385 16 
DOT-0386 34 
DOT -0387 172 
DOT-0388 49 
DOT-0389-1 34 
DOT -0389-2 52 
DOT -0390-1 28 

DOT -0390-2 55 
DOT-0391 52 
DOT-0392 82 
DOT-0393 34 
DOT-0394 67 
DOT-0395 50 
DOT -0396 258 
DOT-0397 61 
DOT-0398 66 
DOT-0399 42 
DOT -0400-1 82 
DOT -0400-2 27 
DOT-0401 27 
DOT-0402 84 
DOT-0403 25 
DOT-0404 56 
DOT-0405 63 
DOT-0406 23 
DOT -0407 120 

<2 2.9 1600 
<2 3.6 1800 
<2 4.2 1900 

4 4.6 2300 
<2 6.5 1700 
<2 8.7 1200 
<2 4.8 1500 
<2 6.4 2400 
<2 6.6 840 

<2 5.2 830 
<2 6.5 2200 
<2 4.2 1400 
<2 6.5 1400 
<2 7.9 1900 
<2 6.9 2300 
<2 5.1 2600 
<2 3.8 2100 
<2 5.5 3400 
<2 6.1 3000 

5 5.3 1400 
<2 4.6 1300 
<2 5.6 1400 
<2 3.9 3000 
<2 3.5 2100 
<2 6.0 1800 
<2 6.1 2600 
<2 4.9 3700 
<2 4.8 2100 

7 
10 
26 
5 

19 
7 

17 
7 
7 

21 
7 
9 

27 
45 

9 

10 
18 
15 
15 
45 
10 
44 
12 
22 
29 

5 
13 
19 

Elements 
Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

19.9 
17.0 
16.4 
16.5 
16.6 
16.1 
12.6 
19.4 
19.2 
19.7 
15.4 
21.0 
16.4 
14.0 
15.0 
19.6 
17.3 
20.8 
19.5 
18.1 
21.4 
15.2 
20.0 
18.6 
16.7 
16.3 
19.1 
21.7 

9 32 4.8 1.07 1.3 
8 35 5.0 1.13 1.1 

17 39 3.4 1.41 1.1 
17 55 8.2 1.50 1.2 
18 100 4.1 3.02 2.5 
13 81 1.8 2.31 1.9 
12 55 1.2 1.71 1.5 
18 94 1.5 2.75 2.2 
13 69 1.3 1.99 1.9 
14 69 1.2 2.06 2.4 
11 84 <0.5 2.24 2.5 
12 69 1.7 1.94 2.4 
17 79 2.6 2.72 2.8 
17 110 3.5 3.46 3.9 
17 66 12.0 1.84 1.8 
18 69 8.4 2.16 2.3 
14 63 5.1 1.90 2.4 
20 74 5.7 2.01 1.1 
19 83 4.6 2.50 3.2 
15 51 3.8 1.46 1.4 
14 53 4.6 1.33 1.4 
12 54 5.4 1.56 1.7 
15 55 7.5 1.36 1.7 
13 52 4.2 1.57 1.1 
21 57 4.3 1.69 1.9 
12 39 6.4 1.14 1.4 
15 37 1.9 1.16 2.0 
14 56 6.0 1.81 2.0 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<3 10.20 
<3 10.20 
<3 7.57 
<3 9.51 
<4 10.60 
<3 10.30 
<3 6.81 
<5 9.07 
<2 8.42 
<3 8.88 
<3 8.10 
<4 9.27 
<4 9.93 
<5 9.01 
<3 8.64 
<5 8.95 
<5 12.10 
<4 9.12 
<6 9.54 
<3 9.73 
<5 9.63 
<3 10.50 
<5 10.30 
<4 9.72 
<5 12.60 
<2 7.94 
<2 12.40 
<4 8.97 

<2 2760 200 
<2 2920 200 
<2 3270 140 
<2 3730 210 

2 6490 430 
<2 4870 380 
<2 4020 190 
<2 6080 480 
<2 4510 240 

2 4730 320 
<2 5280 210 
<2 4380 390 
<2 6230 390 
<2 7970 440 
<2 5360 150 
<2 5070 330 
<2 4280 290 
<2 4530 240 

3 6010 310 
<2 3250 180 

2 3450 250 

<2 3500 ~ 
<2 3570 ··~O 

<2 3900 230 
<2 4410 380 
<2 2840 130 
<2 3030 150 
<2 4590 340 

250 0.7 2.6 
240 0.8 2.8 
150 0.8 3.0 
140 0 .. 8 3.7 
250 0.8 6.2 
100 0.9 4.5 
39 0.7 3.7 
70 1.0 5.2 
54 1.0 4.3 
70 1.6 4.6 
50 0.9 5.1 
40 0.9 4.3 
70 0.8 5.6 

160 0.4 6.4 
220 0.9 4.3 
150 0.9 4.9 
210 0.9 4.4 
170 1.0 4.6 
100 1.1 6.0 
160 0.8 3.3 
150 1.0 3.4 
100 0.8 3.8 
170 0.6 3.3 
160 0.9 3.8 
140 0.7 4.0 
140 1.1 3.0 
130 0.7 2.8 
190 0.9 4.7 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Au Ag As Ba Br 
(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT-0408 22 

DOT-0409 33 
DOT -0410-1 97 
DOT-0410-2 54 
DOT-0411 70 
DOT-0412 25 
DOT -0413 101 
DOT -0414-1 29 
DOT -0414-2 34 
DOT-0415 90 
DOT-0416 22 
DOT-0417 60 

DOT-0418 27 
DOT-0419 17 
DOT -0420-1 31 
DOT -0420-2 28 
DOT-0421 73 
DOT-0422 33 
DOT-0423 49 
DOT-0424 69 
DOT-0425 36 
DOT-0426 30 
DOT-0427 29 
DOT-0428 31 
DOT-0429 58 
DOT -0430-1 33 
DOT-0430-2 17 
DOT-0431 49 

<2 4.9 2300 7 
<2 4.7 1000 8 
<2 7.5 810 17 
<2 7.3 940 65 
<2 6.5 1100 16 
<2 4.4 1200 6 
<2 8.7 1000 20 
<2 4.7 3000 10 
<2 6.0 2900 4 
<2 8.7 2300 4 
<2 4.2 3100 24 
<2 6.13700 55 
<2 3.4 1700 <1 
<2 3.5 2300 13 
<2 4.4 2300 29 
<2 5.3 2700 5 
<2 4.8 2400 7 
<2 5.7 2400 14 

8 3.4 1900 4 
<2 5.4 1500 160 
<2 2.0 3200 6 
<2 4.9 1900 43 
<2 5.1 2500 13 
<2 4.9 2100 46 
<2 4.4 1900 7 
<2 4.1 1700 8 
<2 3.8 1700 5 
<2 4.4 1400 9 

Elements 
Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

20.8 
19.8 
14.0 
13.8 
17.9 
17.6 
15.2 
18.4 
15.7 
13.4 
19.4 
22.1 
18.1 
18.3 
21.6 
17.2 
18.9 
22.8 

16.6 
15.2 
22.3 

17.0 
21.8 
19.1 
21.2 
14.8 
20.4 
22.1 

12 
12 
11 
14 
16 
13 
14 
15 
12 
18 
14 
21 
10 
14 
23 
23 
16 
20 
11 
20 
29 
12 
20 
23 
17 
12 
14 
13 

48 
70 
81 
71 
89 
60 
86 
74 
78 
89 
69 
77 
57 
65 
48 
50 
88 

81 
41 
35 
60 
55 
58 
41 
69 
43 
48 
59 

4.4 1.53 2.0 
1.1 1.95 1.8 
1.9 2.11 1.8 
1.6 2.14 2.2 
1.7 2.48 1.9 
1.0 1.91 2.2 
2.5 2.42 2.8 
2.7 1.76 1.0 
1.3 2.07 2.2 
2.7 2.64 2.9 
4.9 1.85 3.0 
3.2 2.44 2.0 
4.8 1.48 1.7 
2.3 1.39 2.1 
2.4 1.45 1.5 
2.4 1.45 1.9 
7.0 1.73 2.1 
7.5 2.14 1.5 
3.6 1.38 1.4 
5.6 1.34 1.5 
3.1 1.63 1.9 
2.0 1.68 1.3 
4.3 1.67 2.2 
4.4 1.43 2.0 
3.7 2.03 2.1 
3.0 1.48 1.7 
1.5 1.51 1.5 
2.0 1.72 1.7 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<5 6.83 
<2 9.81 
<3 8.07 
<3 8.83 
<4 8.83 
<3 8.11 
<3 9.45 
<5 11.10 
<3 9.57 
<3 8.73 
<5 10.10 
<4 11.10 
<3 8.77 
<3 9.37 
<4 10.10 
<3 9.52 
<3 7.99 
<4 6.66 
<3 9.10 
<4 9.45 
<3 9.77 
<5 13.30 
<4 9.94 
<5 11.40 
<5 8.48 
<3 12.40 
<4 11.80 
<3 9.96 

<2 3530 
<2 4380 
<2 4560 
<2 4800 
<2 5440 

2 4320 
<2 5750 
<2 4320 
<2 4440 
<2 5910 
<2 4430 

2 5210 

<2 3360 

<2 3530 

<2 2870 
<2 3400 

<2 3870 
4 4160 

<2 2710 
<2 3340 

<2 3700 
2 3420 
2 4470 

<2 3430 

4 4120 
<2 3080 

2 4180 
<2 4550 

190 
280 
200 
280 
170 
210 
260 
250 
160 
230 
200 
360 
210 
220 
150 
150 
220 
370 
210 
210 
170 
290 
210 
110 
330 

270 
350 

250 

120 0.8 3.5 
59 1.0 4.4 
81 1.0 4.6 
48 0.7 4.7 
56 1.0 6.1 
59 0.9 4.1 
68 0.9 5.7 

140 0.6 4.0 
150 0.8 4.0 
140 1.0 4.7 
210 0.6 4.4 
110 0.9 5.0 
150 0.9 3.6 
120 0.9 3.6 
120 0.6 3.4 
100 0.7 3.4 
130 0.9 3.9 
89 0.8 4.6 
~ 0.7 3.0 

250 0.8 3.2 
120 1.0 4.1 
130 1.2 3.6 
180 0.8 4.7 
220 0.7 3.1 
110 0.8 4.7 
160 0.7 3.3 

150 0.7 3.7 
63 0.7 4.4 

------------ --- -- - -
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 

No. 
Au Ag As Ba Br 

(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT -0432 110 
DOT-0433 40 
DOT-0434 50 
DOT-0435 35 
DOT-0436 44 
DOT-0437 64 
DOT-0438 34 
DOT-0439 29 
DOT -0441 2:1 
DOT-0442 20 
DOT-0443 40 
DOT-0444 31 
DOT-0445 30 

DOT-0446 25 
DOT -0447 200 
DOT-0448 34 
DOT -0449 152 
DOT-045O 20 
DOT -0451 247 
DOT-0452 92 
DOT-0453-1 46 
DOT -0453-2 60 
DOT-0454 40 

<2 6.0 1100 13 

<2 5.0 1000 54 
<2 6.0 1100 8 
<2 4.9 1800 15 
<2 5.6 3200 16 
<2 11.0 2600 13 
<2 6.5 3100 8 

5 6.9 2300 10 
<2 5.5 4100 13 
<2 3.6 3900 6 
<2 2.6 2600 10 
<2 4.8 1200 6 
<2 3.5 2100 11 
<2 3.0 2000 13 
<2 5.7 2600 8 
<2 5.7 2100 40 
<2 5.5 2500 120 

5 4.1 1500 7 
<2 6.4 2300 62 
<2 8.1 3800 71 

3 15.0 1400 13 
<2 5.4 830 26 
<2 4.2 1400 23 

DOT-0455 
DOT-0456 
DOT-0457 
DOT-0458 
DOT-0459 

34 <2 4.2 1500 
39 <2 5.4 1400 
33 <2 5.3 2600 

15 <2 4.8 1400 
43 <2 10.0 810 

5 
22 
11 
8 
5 

Elements 

Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

15.9 
18.1 
12.9 
15.9 
18.9 
12.3 
14.9 
14.9 
2:1.0 
20.8 
21.4 
14.6 
23.0 
23.6 
19.5 
20.3 
15.8 
12.4 
14.3 
14.1 
11.3 
18.7 
20.1 
19.5 
17.6 
20.1 
19.7 
12.2 

12 81 2.2 2.15 1.4 
11 n 2.4 2.13 0.6 
10 64 1.8 1.80 1.4 
11 65 0.7 1.94 1.7 
16 97 2.8 2.73 2.8 
33 140 4.0 5.06 4.8 
19 65 3.8 2.12 1.8 
14 57 8.4 1.57 1.0 
21 76 9.6 1.86 <0.5 
27 58 2.9 1.87 1.6 
52 43 4.6 1.32 2.1 
8 52 0.8 1.41 1.1 

16 60 4.3 1.71 1.2 
18 54 8.5 1.09 1.6 
19 56 10.0 1.97 2.0 
18 48 4.2 1.70 1.0 
23 38 2.2 1.25 2.2 
13 35 5.9 0.98 1.3 
15 43 2.4 1.48 1.5 
16 74 1.7 1.14 1.4 
24 180 5.1 6.55 4.3 
11 76 2.0 1.98 1.7 
11 78 2.4 2.25 1.8 
8 57 2.0 1.63 1.6 
8 67 1.1 1.82 1.5 

10 58 1.4 1.79 2.1 
18 n 1.6 2.38 1.1 
23 160 2.9 6.38 2.6 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<4 8.50 <2 4130 
<5 12.50 <2 4130 
<3 7.44 <2 4350 

<4 8.79 <2 4370 
<6 9.51 <2 7840 
<4 7.79 <2 11100 
<3 12.60 <2 4280 
<3 8.66 <2 3130 
<4 7.05 7.0 3860 
<3 9.64 <2 4100 
<3 8.80 <2 3420 
<3 10.80 <2 3590 
<2 8.75 <2 3810 
<3 4.86 <2 2280 
<4 8.81 <2 4380 

<5 11.50 <2 3490 
<4 10.30 2 2920 
<3 9.13 2 2390 
<3 10.40 <2 3590 
<4 10.90 2 2820 
<5 6.76 <2 12400 
<4 11.70 <2 5070 
<5 10.20 <2 4010 

< 1 <3 9.87 <2 3930 
<1 <3 8.08 <2 4110 
<1 <4 11.70 4 4590 
<1 <3 11.80 <2 5060 
<1 <3 6.14 <2 11100 

290 
140 
220 

100 
220 
380 
230 

250 
440 

250 
260 
160 
200 
240 
180 
2:10 
100 
120 
180 
130 
350 

290 

460 

160 
150 
140 
370 
230 

70 0.8 4.5 
66 0.7 4.2 
68 1.0 4.5 
86 0.8 4.4 

110 0.5 6.3 
250 0.8 8.2 
180 1.3 4.0 
170 0.7 3.2 
110 1.1 4.2 
170 0.7 4.1 
190 0.6 3.2 
50 0.7 3.6 

140 0.7 4.0 
110 1.0 2.6 
180 0.8 4.7 
200 0.9 3.7 
110 0.7 2.8 
180 , 0.6 2.6 
130 0.8 3.5 
160 1.0 2.4 
160 0.7 10.0 
110 1.0 5.5 
67 0.8 4.3 
64 0.6 4.0 
24 0.7 4.2 

120 0.7 4.4 
95 0.5 4.7 

120 0.5 9.1 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Au Ag As Ba Br 
(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT-0460 74 
DOT -0461-1 84 
DOT -0461-2 36 
DOT-0462 32 
DOT -0463 105 
DOT-0464 41 
DOT -0465-1 20 
DOT-0465-2 165 
DOT-0466 27 
DOT-0467 31 
DOT-0468 95 
DOT-0469 21 
DOT -0470-1 20 
DOT -0470-2 39 
DOT-0471 24 
DOT-0472 24 
DOT-0473 47 
DOT-0475 34 
DOT-0476 45 
DOT-0477 73 
DOT-0478 35 
DOT-0479 71 
DOT-0480-1 34 
DOT -0480-2 62 
DOT -0481 135 
DOT-0482 75 
DOT-0483 41 
DOT-0484 21 

<2 5.9 2000 
<2 5.9 2000 
<2 4.9 2100 
<2 5.2 2800 
<2 4.9 2600 
<2 5.7 4500 
<2 4.7 860 
<2 4.6 2400 
<2 1.7 2300 
<2 3.8 2100 
<2 4.9 2000 
<2 4.5 2100 
<2 4.3 1400 
<2 8.5 1300 
<2 4.7 2200 

<2 4.0 2900 
<2 4.6 1300 
<2 4.8 2300 
<2 6.5 2000 
<2 5.3 1400 
<2 7.3 2100 
<2 14.0 1300 
<2 9.1 2700 
<2 5.6 2900 
<2 7.8 2800 
<2 3.3 2600 
<2 4.7 4000 
<2 4.4 1900 

6 
17 
9 

14 
5 

19 
26 

4 
3 
3 

17 
14 
13 
25 

6 

12 
18 
9 
8 

12 
8 

15 
15 
22 

8 
7 
6 
6 

Elements 
Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Se 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

16.8 
19.3 
19.5 
18.0 
16.7 
19.3 
23.2 
18.7 
19.3 
20.2 
20.2 
21.9 
18.7 
22.7 
20.5 
18.9 
21.1 
18.9 
14.0 
14.2 
18.0 
15.7 
13.5 
15.6 
17.8 
17.0 
16.9 
22.4 

19 
18 
16 
17 
20 
17 
13 
18 
12 
16 
18 
15 

91 11.0 2.56 3.5 
64 6.9 1.92 2.9 
67 10.0 1.66 1.1 
63 9.0 1.60 2.0 
77 4.5 1.91 1.6 
64 3.1 1.75 2.9 
25 1.6 0.97 0.7 
48 5.4 1.48 1.4 
53 3.2 1.17 1.6 
50 6.0 1.39 1.6 
48 5.3 1.56 1.5 
29 4.7 1.10 1.1 

10 37 4.4 1.21 <0.5 
11 56 6.9 1.48 1.6 
12 43 5.3 1.29 2.0 
13 44 5.7 1.27 1.8 
11 80 0.7 1.96 1.5 
11 62 <0.5 1.68 1.5 
13 78 1.1 2.29 1.6 
13 70 4.8 2.17 2.4 
14 87 3.8 2.94 2.6 
21 150 3.6 5.10 4.2 
20 80 5.2 2.12 2.3 
21 94 5.1 2.36 2.7 
17 67 5.8 1.75 2.0 
17 50 1.9 1.51 2.2 
14 56 2.7 1.51 2.9 
18 62 8.7 1.55 1.9 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<5 8.39 2 5720 
<4 9.77 <2 4220 
<5 10.90 <2 4020 
<4 9.40 <2 3960 
<4 11.00 <2 4600 
<5 11.00 <2 4570 
<5 15.30 <2 2410 
<4 8.23 <2 3680 
<3 10.60 3 3110 
<4 6.56 2 3710 
<4 8.68 3 3880 
<4 8.88 <2 2880 
<3 8.67 <2 3160 
<5 9.73 <2 3660 
<3 8.90 <2 3380 
<3 8.04 2 3350 
<3 9.47 <2 4770 
<3 7.66 <2 4310 
<3 7.91 4 4770 
<4 10.30 <2 5800 
<4 10.60 4 7090 
<5 7.53 <2 13600 
<3 11.40 <2 4970 
<5 11.30 <2 5790 
<4 9.91 <2 4100 
<4 13.10 <2 4340 
<5 12.30 <2 4160 
<4 8.29 <2 3810 

360 
250 
230 
290 
310 
350 
190 
180 
170 
290 
230 
290 
170 
180 
160 
160 
290 
160 
380 
320 
190 
390 
130 
380 
280 
310 
150 
290 

250 0.9 5.6 
210 1.5 4.1 
200 0.8 3.8 
200 0.8 3.9 
140 0.9 3.7 
170 0.8 4.1 
150 0.5 2.1 
150 1.3 3.5 
130 0.9 3.2 
140 0.8 3.6 
130 0.9 4.0 
200 0.9 2.6 
160 0.8 3.0 
140 0.7 3.6 
160 1.4 3.4 
130 0.8 3.6 
60 0.6 4.6 
29 0.7 4.3 
58 1.0 4.8 

230 0.8 4.8 
230 0.7 4.9 
170 0.6 9.7 
170 0.9 4.4 
220 0.7 5.1 
170 0.9 4.0 
130 0.6 3.6 
140 0.7 4.1 
150 0.8 3.9 

-------------- - -- - -
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Elements 
Sample 
No. 

Au Ag As Ba Br Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(ppb) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

00T-0485 
00T-0486 
00T-0487 
00T-0488 

170 <2 6.3 1300 5 16.6 
64 <2 6.8 1800 62 19.0 
27 <2 5.0 1800 4 21.1 
43 <2 7.5 1300 62 15.4 

DOT -0489 104 
00T-0490-1 27 
DOT -0490-2 22 
DOT -0491 123 
00T-0492 44 

00T-0493 34 
00T-0494 45 
00T-0495 27 
OOT-0496 13 
00T-0497 69 
DOT -0498 233 
00T-0499 17 
00T-0500-1 51 
DOT -0500-2 36 
00T-0501 39 
DOT -0502 120 
00T-0503 
00T-0504 
00T-0505 
OOT-0506 
00T-0507 
00T-0508 

29 
25 
20 

151 
33 
31 

<2 8.3 1900 
<2 6.2 1700 
<2 6.3 1600 
<2 4.2 2700 
<2 5.1 3400 

<2 3.9 2400 
<2 5.6 2200 
<2 8.2 2100 
<2 5.9 2100 
<2 4.2 1700 
<2 6.3 1600 
<2 10.0 1600 
<2 4.1 1200 
<2 4.6 1400 
<2 4.9 2700 
<2 4.8 1800 

8 
8 
5 
6 
8 
6 
9 

15 
12 
6 

11 
11 
19 
30 

7 
20 

<2 5.0 3200 29 
<2 5.0 2200 14 
<2 7.0 2600 13 
<2 7.3 1100 27 
<2 5.0 3100 6 
<2 3.8 2800 7 

11.2 
15.2 
15.6 
15.6 
16.1 
21.1 
15.1 
15.5 
15.5 
19.7 
15.5 
16.8 
18.0 
19.6 
19.5 
20.3 
17.6 
16.2 
15.4 
17.0 
13.5 
17.7 

12 84 1.4 2.10 1.9 <1 <2 7.60 <2 4800 
14 91 3.1 2.36 3.3 < 1 <5 10.20 <2 5570 
11 51 2.1 1.64 1.8 <1 <3 7.96 <2 3880 
16 110 2.0 2.90 2.8 <1 <6 10.20 5 7330 
16 130 3.3 3.50 3.3 
14 87 4.6 2.69 3.5 
14 72 2.8 2.06 3.0 
20 58 4.5 1.76 2.1 
16 76 1.9 2.18 2.8 
12 66 2.4 1.76 2.3 
16 55 5.2 1.51 1.8 
13 56 6.4 1.65 1.6 
14 37 2.1 1.23 1.6 
11 43 3.4 1.20 1.5 
18 68 2.4 2.00 1.7 
15 56 3.8 1.80 1.9 
11 62 1.5 1.79 1.2 
13 69 1.9 2.09 1.8 
8 59 1.2 1.60 1.4 

11 71 2.1 1.89 2.9 
23 
19 
13 

15 
18 
22 

61 2.7 1.55 2.1 
56 3.2 1.60 2.2 
71 3.4 2.33 2.4 
85 2.2 2.84 3.2 
79 2.8 2.09 2.1 
59 3.1 1.78 2.2 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<4 7.22 
<5 8.97 
<4 8.59 
<5 9.71 
<4 8.03 
<5 9.60 
<4 6.60 
<4 10.70 
<3 12.30 
<2 10.40 
<5 11.20 
<3 8.03 
<5 11.40 
<3 12.10 
<3 9.78 
<4 12.40 

<2 12100 
<2 7880 
<2 6390 

<2 4830 
5 5270 

<2 4390 
<2 4000 

5 3970 
<2 3150 
<2 2790 
<2 5430 

<2 4260 
<2 3700 
<2 3970 
<2 3460 
<2 4840 

<3 12.60 <2 4780 
<4 12.90 <2 4000 
<3 12.60 <2 5610 
<5 14.10 <2 6840 
<5 8.90 1 6300 
<5 11.00 <2 5340 

240 
250 
190 
350 
280 
190 
210 
320 
290 

320 
150 
200 

190 
210 
330 
200 
260 

300 

130 
290 
220 
200 
330 
360 

350 

240 

63 1.0 5.1 
200 0.8 5.7 
170 0.6 3.7 
190 0.6 6.6 
190 0.6 8.9 
140 0.8 5.9 
140 0.6 4.7 
150 0.6 4.3 
110 0.9 5.1 
110 1.5 4.5 
130 1.1 3.9 
320 0.8 3.9 
260 0.6 3.1 
170 1.0 2.9 
140 1.0 5.3 
150 1.1 4.4 
81 1.1 3.8 
61 0.7 4.0 
48 1.0 3.7 

100 1.1 4.7 
190 0.7 3.8 
230 0.6 3.5 
200 0.9 4.9 
240 0.7 5.5 
180 0.7 5.6 
240 0.9 4.3 

00T-0509 58 <2 5.8 1900 29 21.1 17 66 2.1 1.77 2.0 <1 <5 12.20 <2 4140 260 110 0.8 4.0 
00T-0510-1 51 <2 2.9 1800 5 18.5 11 42 4.2 1.22 1.0 <1 <3 8.05 <2 3210 180 160 0.6 2.9 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Elements 
Sample 

No. 
Au Ag As Ba Br Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 

(ppb) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

DOT -0510-2 31 
DOT-0511 21 
DOT-0512 65 
DOT-0513 16 
DOT-0514 118 
DOT-0515 45 
DOT-0516 90 
DOT-0517 18 
DOT-0518 25 
DOT -0519 21 
DOT -0520-1 24 
DOT -0520-2 30 
DOT-0521 26 
DOT-0522 65 
DOT-0523 44 
DOT-0524 25 
DOT-0525 28 
DOT-0526 24 
DOT-0527 44 
DOT-0528 13 
DOT-0529 43 
DOT-0530-1 27 
DOT-0530-2 38 
DOT-0531 28 
DOT-0532 46 
DOT-0533 43 
DOT-0534 31 
DOT-0536 31 

<2 5.4 1500 
<2 2.9 1800 
<2 4.2 1400 
<2 4.4 1600 
<2 6.6 1800 
<2 6.2 2100 
<2 3.2 2500 
<2 5.3 3400 
<2 4.7 3800 
<2 3.8 3000 
<2 5.6 1900 
<2 5.1 2000 
<2 7.1 1800 
<2 7.4 1500 
<2 5.5 1600 
<2 6.3 2600 
<2 4.4 1400 
<2 3.7 1600 
<2 4.5 1300 
<2 3.4 1300 
<2 5.1 1600 
<2 4.3 1500 
<2 5.0 1700 
<2 4.8 1100 
<2 4.0 1400 
<2 4.6 1700 
<2 7.2 2200 
<2 7.5 1100 

19 

<1 
4 
3 

11 
49 

6 
13 
10 
8 

19 
8 

92 
14 
10 
5 

18.4 
20.3 
23.3 
20.0 
17.5 
17.3 
23.4 
20.2 
16.2 
21.6 
19.6 
17.9 
14.8 
16.0 
21.1 
16.0 

6 16.0 
6 15.3 
5 18.6 
4 19.5 
8 17.7 

35 20.4 
22 ·"19:5 
25 20.9 
61 16.0 

7 21.9 
5 16.5 
9 15.0 

14 
13 
10 
7 

50 5.3 1.28 1.1 
46 2.7 1.21 1.3 
60 1.0 1.72 2.1 
38 1.7 1.39 1.5 

13 49 1.7 1.38 1.7 
10 46 0.8 1.45 2.4 
13 58 1.8 1.48 2.0 
13 35 2.0 1.36 1.8 
9 52 1.2 1.39 1.7 

17 66 7.8 1.90 1.0 
14 81 7.5 2.12 2.1 
12 62 7.0 2.00 1.9 
18 76 3.8 2.89 2.0 
16 130 0.9 4.48 1.8 
14 100 1.7 2.95 1.9 
9 64 1.8 2.01 2.1 

10 41 2.4 1.41 1.3 
7 45 1.7 1.42 1.3 

11 66 2.8 1.91 1.3 
10 58 2.2 1.67 2.1 
11 49 4.9 1.42 <0.5 
11 57 2.5 1.68 1.4 
11 69 2.3 1.96 1.4 
13 56 2.5 1.83 2.1 
12 71 1.4 2.12 2.0 
16 82 1.5 2.31 1.5 
14 100 1.7 3.51 2.8 
9 64 1.9 2.09 1.5 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<5 9.34 <2 3190 
<2 16.50 <2 2840 
<5 10.00 <2 5240 
<3 9.53 <2 3080 
<2 11.90 
<4 9.55 
<4 12.00 
<3 10.10 
<3 10.20 
<6 10.80 
<3 9.35 
<3 8.84 
<4 11.90 
<5 9.18 
<3 8.25 
<3 8.31 

<2 3350 
2 3380 

<2 4410 
<2 2820 
<2 3250 

3 5120 
<2 4770 
<2 4360 
<2 6220 
<2 8940 
<2 6380 
<2 4380 

<3 11.80 <2 3440 
<3 9.55 <2 3600 
<5 9.66 3 3850 
<4 8.50 <2 4400 
<3 9.29 <2 2940 
<4 9.69 <2 3580 
<4 9.73 2 4250 
<5 11.70 <2 3480 
<3 10.30 <2 4190 
<4 7.72 <2 4980 
<4 11.10 <2 7020 
<2 11.20 2 3750 

200 
150 
100 
120 
110 
160 
160 
250 
200 
490 
250 
220 
220 
200 
260 
260 
170 
140 
280 
220 
160 
240 
240 
320 
280 
410 
250 

110 

190 0.5 2.8 
110 0.5 3.0 
85 0.9 4.3 
43 2.4 3.1 
79 1.0 3.2 
37 1.0 3.4 
79 0.5 3.7 

170 0.8 2.8 
170 0.7 3.2 
220 0.7 4.4 
210 0.9 4.5 
200 0.9 3.8 
180 0.6 5.5 
130 1.0 7.4 
110 0.9 5.7 
68 0.8 4.4 

130 4.2 3.1 
85 0.6 3.6 
82 0.7. 4.0 
91 1.0 4.2 

160 0.8 3.2 
120 0.8 3.6 
150 0.8 4.4 
160 0.7 3.6 
82 1.0 4.2 
90 0.8 4.9 
83 0.8 6.8 

130 0.8 3.7 

- ----------- --- -- - -
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Elements 

Sample 

No. 

Au Ag As Ba Br Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(ppb) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

DOT-0537 80 
DOT-0538 62 
DOT-0539 49 
DOT -0540-1 37 
DOT -0540-2 50 
DOT-0541 66 
DOT-0542 58 
DOT-0543 30 
DOT-0544 47 
DOT-0545 62 
DOT-0546 29 
DOT-0547 35 

DOT-0548 35 

DOT-0549 67 
DOT-0550-1 29 

DOT -0550-2 33 
DOT-0551 31 
DOT-0552 87 
DOT -0553 330 
DOT-0554 
DOT-0555 
DOT-0556 
DOT-0557 

28 
28 
41 
42 

<2 5.1 1500 
<2 6.5 3200 
<2 5.3 2100 
<2 4.5 2000 
<2 4.9 2100 
<2 4.9 2900 

<2 5.9 2200 
<2 3.4 1200 
<2 5.0 1600 
<2 6.0 1000 
<2 4.1 820 
<2 8.7 2200 
<2 5.1 490 
<2 5.4 1100 
<2 4.0 1700 

5 6.1 2000 
<2 3.7 1700 
<2 4.5 3000 

<2 4.8 2100 
<2 4.7 2100 
<2 5.2 1700 

4 7.6 1700 
<2 5.5 1100 

DOT -0558 26 <2 4.6 900 
DOT -0559 Zl <2 4.0 880 
DOT -0560-1 25 <2 5.0 1000 
DOT-0560-2 140 <2 3.8 2000 
DOT-0561 21 <2 4.3 1800 

7 

7 
14 
13 
28 
18 
8 

10 
20 
55 
75 
11 
64 

8 
7 
8 
8 

10 
9 

18 
8 

49 
8 

16.9 
17.2 
15.8 
17.3 
18.7 
19.7 
15.7 
21.4 
15.3 
18.6 
15.0 
17.4 
13.9 
15.6 
15.3 
15.4 
20.0 
18.9 
19.6 
17.6 
18.0 
15.5 
19.7 

9 13.7 
11 14.2 
21 18.6 
10 Zl.1 
7 19.7 

12 76 
13 59 
14 64 
17 50 
16 65 
24 54 
10 58 
10 61 
14 59 
11 57 
12 61 
16 120 
11 68 
10 66 

13 67 
10 54 
Zl 52 
20 56 
11 44 

2.4 2.39 2.4 
1.9 1.86 2.2 
6.5 1.79 1.1 
3.0 1.53 2.0 
2.4 1.86 1.0 
4.6 1.88 2.5 
2.4 1.70 2.1 
1.5 1.48 1.9 
2.2 1.75 1.9 
1.9 1.64 1.7 
1.0 2.24 1.4 
0.7 5.21 2.1 
3.2 1.93 <0.5 
1.8 1.92 1.6 
3.2 1.93 1.0 
2.0 1.66 1.5 
3.1 1.40 2.1 
4.6 1.47 1.6 
3.2 1.24 1.4 

12 
13 

9 
12 

47 5.3 1.61 1.3 
71 4.2 1.89 0.7 
48 1.8 1.17 1.4 
70 2.0 2.34 1.3 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<3 10.60 
<3 8.45 
<3 10.60 
<5 12.70 
<5 11.60 
<4 9.79 
<3 10.00 
<4 11.60 
<2 10.10 
<2 12.00 
<3 11.20 
<5 9.95 
<5 13.30 
<3 9.19 
<5 12.30 
<3 12.60 
<4 10.70 
<4 11.30 
<3 10.60 
<3 8.72 
<5 7.83 
<3 12.50 
<3 10.10 

<2 5190 210 
<2 4590 200 

3 3900 190 
<2 4130 170 

2 4460 260 
<2 3930 300 

3 3930 150 
<2 3810 200 

<2 3930 240 
<2 4000 230 

<2 3490 ' 230 
<2 5370 390 

<2 4360 340 
<2 4240 200 

2 5070 190 
<2 3410 200 

2 4450 210 
<2 3860 150 
<2 2660 310 
<2 3920 

5 4600 
<2 2950 

<2 3420 
10 59 1.5 1.79 1.4 <1 <3 7.16 <2 4020 

160 
330 
260 

250 
220 
140 
190 
260 

8 57 1.6 1.37 1.2 <1 <2 9.54 4 3230 
11 55 2.1 1.65 2.3 <1 <5 13.10 <2 3730 
12 63 1.9 1.93 2.6 <1 <4 10.80 <2 4900 
9 47 1.6 1.52 2.4 <1 <4 11.60 <2 3760 220 

130 0.7 5.1 
160 0.8 4.4 
180 1.0 4.0 
150 0.6 3.6 
170 0.9 3.9 
190 0.9 4.3 
220 0.8 4.0 
130 1.1 4.0 
84 0.8 4.0 
63 0.8 4.1 
57 0.6 3.7 

120 0.7 6.1 
120 0.8 4.3 
72 0.8 4.1 

220 0.8 4.2 
120 0.9 3.3 
210 0.8 3.8 
200 0.6 3.6 
280 0.7 2.6 
310 1.1 4.0 
160 0.6 4.9 
75 1.4 2.7 

100 0.8 3.6 
82 0.6 4.1 
90 0.8 3.3 

140 0.8 3.8 
89 0.7 4.8 
95 0.8 3.5 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 

No. 
Au Ag As Ba Br 

(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT-0562 33 
DOT-0563 21 
DOT-0564 35 
DOT-0565 37 
DOT-0566 39 
DOT-0567 21 
DOT-0568 46 
DOT-0569 35 
DOT -0570-1 150 
DOT -0570-2 32 
DOT-0571 39 
DOT-0572 97 
DOT-0573 52 
DOT-0574 22 
DOT-0575 30 
DOT-0576 25 
DOT-0577 56 
DOT-0578 33 
DOT-0579 59 
DOT -0580-1 37 
DOT -0580-2 41 
DOT-0581 26 
DOT-0582 49 
DOT -0583-1 40 
DOT -0583-2 30 
DOT-0584 22 
DOT-OS85 43 
DOT-OS86 59 

<2 4.6 2100 
<2 4.6 1900 
<2 6.2 2100 
<2 5.8 1900 
<2 4.9 1800 
<2 5.8 1500 
<2 7.0 810 
<2 5.8 1400 
<2 4.7 2100 

6 5.4 2100 
<2 6.4 850 
<2 4.3 810 
<2 5.6 1000 
<2 7.2 670 
<2 5.4 690 
<2 4.3 1300 
<2 4.0 1300 
<2 4.1 1300 
<2 3.6 1500 
<2 3.8 1500 
<2 4.2 1500 
<2 5.0 2300 
<2 7.9 1900 
<2 1.5 1700 
<2 4.5 2300 
<2 4.9 1800 
<2 5.6 2500 
<2 5.2 1400 

12 
14 
39 

9 
25 
24 
14 
6 

17 
39 
26 
9 

10 
12 
15 
6 
8 
9 

18 
25 

6 
16 
18 
18 
15 
8 

11 
74 

Elements 
Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

22.0 
19.7 
18.5 
19.6 
17.8 
15.7 
13.2 
13.9 
17.8 
14.6 
16.5 
16.3 
16.1 
13.0 
13.1 
15.0 
22.0 
16.4 
18.0 
25.6 
22.6 
17.4 
15.0 
14.7 
19.4 
17.1 
22.9 
19.5 

20 
12 
14 
12 
9 
8 

11 
12 
10 
10 
8 

11 
11 
9 
8 
8 

10 
10 

54 5.2 1.50 2.0 
38 5.2 1.27 1.0 
62 3.8 1.92 1.8 
62 1.9 1.94 1.8 
60 5.0 1.79 2.3 
62 3.2 1.59 1.7 
62 3.4 2.05 1.6 
80 5.2 3.18 2.9 
61 1.0 2.13 2.6 
63 1.6 2.09 2.0 
53 0.5 1.71 1.7 
64 1.9 2.26 2.6 
58 2.1 1.98 1.3 
59 1.7 1.64 1.5 
59 2.2 1.64 1.8 
46 1.5 1.28 1.4 
40 1.2 1.28 1.4 
61 1.4 1.75 1.8 

13 65 1.5 1.84 1.7 
12 50 1.0 1.78 1.6 
11 56 1.5 1.85 2.0 
13 59 8.6 1.79 1.7 
20 110 3.4 3.70 3.3 
19 110 1.7 4.35 2.9 
13 59 6.7 1.76 1.0 
10 46 1.4 1.56 1.7 
12 59 2.6 1.86 2.0 
17 55 4.7 1.67 0.7 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<4 10.80 <2 3930 
<4 13.30 <2 3600 
<4 10.10 5 4630 
<3 9.21 2 3B3O 
<5 8.06 <2 4270 
<3 10.40 2 3610 
<3 12.60 <2 3920 
<3 7.22 ' <2 5930 
<4 10.70 <2 4160 
<3 10.00 <2 3880 
<3 9.36 <2 3460 
<5 9.41 <2· 5270 
<3 9.64 <2 4700 
<3 7.92 2 3B4O 

<3 10.40 2 3820 
<3 7.18 <2 3420 
<2 9.71 <2 3420 
<2 9.11 2 3670 
<4 12.20 <2 4070 
<4 9.00 2 3960 

<4 8.67 <2 5310 
<4 10.40 <2 3570 
<5 8.90 <2 6750 
<3 9.16 <2 6850 
<4 12.50 3 4670 
<3 8.97 <2 3950 
<4 10.50 <2 3800 
<5 17.00 <2 3530 

360 
190 
280 
340 
190 
140 
240 
140 
230 
200 
170 
220 
230 
210 
260 
190 
230 
220 
390 
200 
170 
340 
240 
270 
250 
210 
180 
300 

220 0.8 3.8 
300 0.9 3.2 
260 0.6 4.5 
82 1.0 4.2 

140 0.7 4.1 
160 1.1 3.5 
140 3.5 3.8 
120 1.0 4.9 
140 0.6 4.0 
110 0.6 3.6 
56 0.8 3.4 

110 0.8 5.2 
140 0.9 4.6 
84 0.9 3.8 
81 0.9 3.6 
63 0.8 3.2 
88 0.7 3.3 
73 0.7 4.2 

100 0.8 4.6 
70 0.8 4.0 
54 1.0 4.8 

230 0.7 3.7 
130 1.3 6.4 
8B 0.8 5.9 

190 1.0 4.5 
70 0.8 3.6 

130 0.8 4.5 
210 0.9 3.4 

- - - - - - - ... - - - - - - - -' - - -
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 

No. 

Au Ag As Ba Br 
(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT-0587 48 
DOT-0588 68 
DOT-0589 39 
DOT-0590 55 
DOT -0591-1 26 
DOT -0591-2 28 

DOT -0591-3 58 
DOT -0592-1 48 
DOT -0592-2 30 

DOT -0593-1 39 
DOT -0593-2 41 
DOT -0594-1 27 
DOT -0594-2 22 
DOT -0594-3 116 
DOT-0595-1 51 
DOT -0595-2 46 

DOT -0596-1 15 
DOT -0596-2 30 

DOT-0599 28 
DOT-0601 54 
DOT-0602 32 
DOT-0603 16 
DOT-0604 16 

<2 6.5 2000 

<2 4.6 1700 
<2 5.5 1600 
<2 4.1 1400 
<2 4.4 1400 
<2 5.4 1600 
<2 5.5 1200 
<2 4.8 1800 
<2 5.9 1600 
<2 4.6 3300 
<2 5.5 1500 
<2 6.4 1800 
<2 4.7 2900 
<2 5.8 2100 
<2 9.4 1700 
<2 6.6 2400 
<2 3.5 2600 
<2 7.1 2200 

<2 3.3 2000 
<2 6.0 1300 
<2 4.2 610 
<2 2.9 1300 
<2 3.0 1300 

DOT-0605 
DOT-0606 
DOT-0607 
DOT-0608 
DOT-0609 

44 <2 3.5 1500 
50 <2 6.8 1800 
27 <2 5.5 750 
33 <2 4.9 640 
26 <2 5.0 790 

11 
8 

34 
6 

18 
17 
25 
13 
10 
4 

29 

13 
10 
78 
41 
95 

7 
18 
19 
8 

24 
10 

4 
4 
4 

35 
7 

68 

Elements 
Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

13.2 
20.4 
15.1 
17.3 
14.0 
18.7 
17.7 
21.4 
16.4 
19.4 
12.4 
15.8 
18.5 
17.3 
11.9 
17.5 
17.7 
16.5 
22.2 
18.4 
23.2 
18.6 
16.6 
22.7 
16.9 
20.2 
16.7 
18.8 

6 
8 

11 
13 
7 
9 

11 
9 

14 
15 
11 
12 
10 

34 1.6 1.08 <0.5 
46 1.2 1.54 1.8 
73 1.0 1.91 1.5 
51 1.6 1.69 1.3 
40 5.1 1.26 1.6 
39 4.5 1.24 1.4 
47 4.3 1.62 1.9 
45 4.7 1.33 1.9 
62 7.1 2.03 1.6 
56 8.8 1.87 2.3 
54 11.0 1.58 0.7 
66 5.7 2.23 1.5 
38 5.7 1.28 1.8 

15 56 6.4 2.01 
22 120 4.0 4.68 
12 61 13.0 1.72 

1.7 
2.6 
2.4 
1.5 
2.2 
2.0 
1.9 
1.4 

8 38 0.8 1.17 
9 50 

11 52 
24 110 
12 68 

7.2 1.49 
7.4 1.34 
3.3 5.19 
1.4 2.26 

7 23 5.7 0.75 <0.5 
10 42 4.5 1.49 1.7 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

9 41 7.5 1.40 1.7 < 1 
19 110 6.1 4.23 2.2 <1 
15 75 1.0 2.46 1.9 <1 
9 43 1.5 1.34 1.2 <1 

11 56 2.5 1.81 1.7 < 1 

<3 9.15 
<2 7.44 
<2 11.00 
<3 10.20 
<2 10.90 
<3 11.20 
<4 9.64 
<5 10.60 
<5 10.50 
<4 7.23 
<5 15.10 
<3 6.42 
<2 8.98 
<4 10.00 
<4 5.56 
<4 8.53 
<2 12.20 
<3 11.80 
<3 5.35 
<3 7.18 
<2 8.78 
<2 11.90 
<2 7.69 

<2 2840 
<2 4210 
<2 4710 
<2 3850 
<2 3520 
<2 3110 
<2 - 4230 
<2 3590 
<2 4690 
<2 4590 
<2 3750 
<2 4620 
<2 2890 
<2 4160 
<2 6510 
<2 4330 

<2 2580 
<2 3820 
3.0 3070 

<2 5790 
<2 4160 

2 1960 
<2 3670 

<4 9.54 <2 3340 
<5 7.41 <2 6510 
<5 9.54 <2 4630 

<3 10.80 <2 2830 
<3 8.43 <2 3980 

160 
140 
270 
200 
140 
220 
150 
180 
240 
210 
230 
220 
150 
160 
190 
250 
150 
240 
220 
280 

270 
200 
190 
240 
400 
330 

200 
300 

73 0.6 2.6 
70 0.8 3.9 
68 0.8 4.5 
57 0.8 3.8 

200 4.2 3.5 
230 0.7 3.2 
200 2.4 4.3 
200 0.8 3.5 
250 1.0 4.5 
140 0.9 4.5 
390 1.1 3.8 
130 0.8 4.3 
140 0.8 3.2 
170 
92 

200 
91 

190 
130 

110 
78 

210 
120 

0.7 
0.9 
1.2 
0.7 
4.7 
0.9 
2.5 
0.6 
0.5 
0.8 

4.0 
5.9 
4.5 
2.8 
4.0 
3.2 
5.5 
4.1 
1.8 
3.5 

190 0.6 2.9 
160 0.7 6.6 
68 0.8 5.0 

100 2.0 2.8 
100 0.7 3.7 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Elements 
Sample 
No. 

Au Ag As Ba Br Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(ppb) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

DOT-0610 29 
DOT -0611-1 33 
DOT -0611-2 24 
DOT-0612 84 
DOT-0613 95 
DOT-0614 38 
DOT-0615 46 
DOT -0616 140 
DOT-0617 21 
DOT-0618 22 
DOT-0619 23 
DOT-062O 85 
DOT-0621 47 
DOT -0622-1 97 
DOT -0622-2 26 
DOT-0623 20 
DOT-0624 37 
DOT-0625 100 

<2 5.8 800 43 
<2 3.7 820 53 
<2 2.0 840 47 
<2 7.2 1700 11 
<2 3.5 1300 9 

<2 4.4 2100 18 
<2 4.5 2000 22 
<2 7.5 1700 11 
<2 7.2 760 34 
<2 7.0 870 15 
<2 5.0 720 20 
<2 3.7 900 88 
<2 6.5 1500 110 
<2 7.0 2200 21 
<2 5.4 2300 14 
<2 3.0 2000 42 
<2 3.6 1800 6 
<2 5.6 1500 10 

19.0 
18.8 
17.9 
14.0 
11.4 
21.0 
14.1 
17.1 
15.7 
10.6 
17.5 
22.5 
16.6 
16.4 
17.4 
21.7 
16.4 
13.4 

11 65 
11 35 
9 29 

10 41 
8 44 

14 51 
20 76 
24 120 
12 51 
11 61 
10 55 
11 42 
9 46 

14 65 
13 60 
14 43 
13 48 
13 68 

2.6 1.82 1.6 
0.7 1.04 0.8 
1.1 0.91 1.4 
4.2 1.14 2.1 
5.4 1.16 1.7 
4.8 1.94 2.1 
8.6 2.n 1.8 
6.3 5.18 2.3 
1.5 2.08 1.5 
1.6 1.91 1.5 
1.8 1.68 1.6 
2.6 1.53 1.3 
2.3 1.59 2.1 
2.4 1.65 2.0 
2.5 1.57 1.9 
5.2 1.52 0.9 
5.4 1.70 2.1 
6.3 2.84 1.9 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<5 10.20 
<3 15.60 
<2 8.96 
<3 11.00 
<3 8.n 
<5 10.00 
<5 9.08 
<4 7.46 
<3 10.70 
<3 10.70 
<4 8.15 
<4 8.66 
<3 9.61 
<4 11.70 
<4 10.50 
<4 10.70 
<4 8.07 
<3 7.56 

<2 4130 
<2 4120 
<2 2170 
<2 3050 
<2 2950 
<2 4350 
<2 5320 
<2 6620 
<2 4350 
<2 4460 

2 4010 
<2' 3950 
<2 4230 
<2 4180 

2 4090 
<2 4000 

2 4440 
<2 3980 

DOT -0626 101 <2 6.8 720 15 11.9 11 64 1.3 2.08 1.7 <1 <3 10.70 <2 3810 
57 3.5 1.61 1.1 <1 <4 13.90 <2 3830 

54 1.4 1.65 1.5 <1 <3 11.90 <2 3890 
46 1.7 1.69 1.5 <1 <4 11.70 <2 3560 
43 0.9 1.16 1.1 <1 <2 8.25 <2 2700 
57 2.0 1.78 1.3 <1 <5 11.10 <2 3780 
50 2.2 1.31 1.4 <1 <3 12.70 <2 3490 

DOT -0627 25 <2 5.3 570 94 17.4 16 
DOT-0628 42 <2 2.6 620 10 14.1 10 
DOT -0629 23 <2 4.4 570 35 15.7 10 
DOT-0630-1 31 <2 2.0 1000 24 15.4 9 
DOT-063O-2 29 <2 5.9 1300 18 21.0 11 
DOT -0631 21 <2 2.9 1400 20 13.8 8 

210 
180 
170 
130 
<50 
210 
330 
390 
130 
220 
250 
220 
180 
100 
190 
220 
160 
310 
280 
330 

200 
190 
200 
230 
140 

DOT-0632 
DOT-0633 
DOT-0634 

98 <2 4.5 1500 51 16.3 13 54 2.5 1.52 2.0 <1 <4 16.60 <2 4330 390 
90 <2 4.9 1100 31 14.3 8 47 3.0 1.42 1.4 <1 <3 7.61 <2 3450 220 
16 <2 3.5 1400 14 18.7 10 37 2.1 1.03 1.2 <1 <4 18.10 <2 2720 140 

130 0.9 4.1 
140 0.4 2.6 
120 0.6 2.2 
150 0.7 3.1 
150 0.6 3.1 
180 0.7 4.1 
190 0.7 4.9 
130 0.9 6.6 
71 2.1 3.9 

100 0.8 4.2 
100 0.8 3.5 
60 0.4 3.7 

110 0.7 4.0 
110 0.9 4.7 
120 0.8 4.3 
150 0.8 3.8 
130 1.1 3.9 
170 1.2 4.2 
72 0.9 3.9 
91 0.7 3.8 
96 0.8 3.6 

130 0.5 3.7 
120 1.3 2.8 
140 0.9 3.8 
280 0.5 3.4 
250 0.7 4.4 
230 1.0 3.5 
330 0.4 2.6 

---~~-----~------ --
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 

No. 

Au Ag As Ba Br 
(ppb) (ppm) (ppm) (ppm) (ppm) 

00T-0635-1 28 
DOT -0635-2 28 
DOT -0636 108 
00T-0637 22 
OOT-0638 74 
OOT-0639 45 
DOT -0640 114 
00T-0641 83 
00T-0642 59 
OOT-0643 19 
OOT-0644 14 
OOT-0645 33 
DOT -0646-1 53 
00T-0646-2 157 
00T-0647 25 
OOT-0648 18 
00T-0649 32 
DOT -0650-1 33 
DOT -0650-2 19 
00T-0651 21 
DOT -0652 112 
OOT-0653 Zl 

OOT-0654 72 

<2 5.1 4200 
<2 5.4 3200 
<2 4.8 2200 

<2 3.8 1800 
<2 6.0 1200 
<2 5.6 540 
<2 6.1 870 
<2 3.6 1400 
<2 5.3 730 
<2 4.6 1400 
<2 3.7 1600 
<2 3.7 2200 
<2 4.6 1700 
<2 4.0 2300 
<2 4.4 1700 
<2 2.0 1600 
<2 4.2 2200 
<2 7.4 2200 

<2 4.6 2100 
<2 4.6 2500 
<2 8.4 1700 
<2 3.5 830 
<2 4.5 1800 

5 
94 
17 
19 
Zl 
17 
11 
10 
10 
15 
59 
26 
37 
Zl 
18 
16 
5 

10 
7 

4 
8 
8 

16 

Elements 
Ca Co Cr Cs Fe Hf Hg Ir K Mo Na . NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

17.2 
14.3 
18.2 
22.1 
12.7 
12.9 
15.5 
19.2 
18.7 
17.4 
17.6 
22.0 
19.4 
20.5 
15.2 
16.7 
21.4 
16.4 
18.3 
16.2 
13.3 
17.7 
22.9 

18 44 5.4 1.56 2.8 
14 44 4.1 1.37 2.3 
17 56 4.9 1.79 1.9 
13 49 7.6 1.74 2.0 
17 100 5.0 4.29 3.2 
9 56 <0.5 1.81 1.8 

10 58 1.2 2.00 1.8 
13 59 2.1 1.91 2.0 
10 47 2.0 1.78 1.0 
9 49 4.2 1.59 1.6 

12 29 3.9 1.08 1.3 
18 40 2.6 1.42 1.7 
11 46 4.0 1.26 1.0 
13 49 2.8 1.66 2.1 
8 34 2.9 0.93 1.0 

11 39 0.7 1.04 1.1 
10 50 5.3 1.36 2.1 
10 45 6.3 1.54 1.3 
13 54 4.9 1.62 2.8 
17 67 5.4 2.51 3.1 
24 120 2.8 4.81 3.1 
10 55 2.0 1.85 1.2 
9 50 2.0 1.39 1.0 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<5 10.30 
<3 8.15 
<4 11.90 
<5 8.93 
<6 9.26 
<3 12.50 
<2 11.90 
<4 14.00 
<5 12.20 
<5 14.50 
<3 15.00 
<4 13.70 
<5 11.90 
<4 11.20 
<3 11.20 
<2 13.10 
<3 7.70 
<3 8.88 
<5 8.12 
<5 7.96 
<4 9.86 
<5 10.60 
<4 12.20 

<2 4940 
<2 3600 
<2 4570 

2 3920 
<2 8410 
<2 3900 
<2 4500 
<2 4950 

2 4560 
<2 4010 
<2 2960 
<2 3850 
<2 3090 

<2 4280 
<2 2210 
<2 2030 
<2 3940 
<2 3480 

4 4080 
<2 5890 
<2 8890 

2 4nO 
<2 3260 

140 
180 
250 
230 
210 
160 
180 
ZlO 
230 
110 
190 
200 
240 
210 
180 
120 
190 
120 
160 
260 

460 

300 
140 

190 0.9 4.0 
170 0.5 3.5 
180 0.7 4.4 
140 0.7 3.7 
190 0.8 6.5 
n 0.9 3.7 
78 1.0 4.0 
n 0.8 4.5 

1040 0.9 4.2 
360 0.9 3.7 
220 0.7 2.8 
240 0.7 3.9 
220 0.6 2.8 
190 0.8 3.9 
220 0.6 2.2 
130 0.5 2.5 
150 0.8 3.5 
170 1.4 3.3 
150 0.6 4.4 
120 0.5 4.9 
140 0.7 7.3 
140 0.9 4.1 
81 0.9 3.3 

00T-0655 
00T-0656 
00T-0657 
00T-0658 
00T-0659 

14 <2 2.8 720 5 20.3 9 46 2.0 1.61 1.5 <1 <3 9.52 <2 4350 110 92 0.9 4.0 
89 <2 3.9 790 28 14.3 10 54 3.2 1.62 1.8 <1 <5 11.20 <2 3820 170 88 0.8 3.8 
28 <2 3.6 1400 51 18.2 13 33 2.6 1.12 1.5 <1 <5 14.90 <2 3460 170 100 0.8 3.2 
33 <2 4.0 1100 4 18.9 9 46 1.2 1.65 1.4 <1 <3 11.50 3 4640 140 87 1.2 4.3 
17 <2 2.9 1600 35 21.8 9 45 2.1 1.34 1.6 <1 <4 12.60 <2 3Zl0 110 180 2.9 3.6 
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DOT u\KE Bu\CK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Elements 
Sample 
No. 

Au Ag As Sa Sr Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(ppb) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

DOT -0660-1 25 <2 5.2 1100 10 16.2 
DOT -0660-2 15 <2 4.2 1100 9 15.9 
DOT-0661 25 
DOT-0662 22 
DOT -0663 140 
DOT-0664 160 
DOT -0665-1 21 
DOT -0665-2 22 
DOT-0666 23 
DOT -0667-1 27 
DOT -0667 -2 31 
DOT-0668 53 
DOT-0669 27 
DOT-0670 55 
DOT-0671 22 
DOT-0672 19 
DOT-0673 71 
DOT-0674 44 
DOT-0675 29 
DOT-0676 32 
DOT -0677-1 39 
DOT -0677 -2 41 
DOT-0678 20 
DOT-0679 54 
DOT-0680 23 
DOT-0681 83 
DOT-0682 35 
DOT-0683 28 

<2 5.1 1500 10 
<2 3.5 1400 6 
<2 3.4 2400 18 
<2 4.9 1400 11 
<2 4.9 850 35 
<2 1.7 1700 9 
<2 4.9 
<2 8.4 
<2 5.2 
<2 5.1 

1800 20 
980 160 
970 7 

1700 7 
<2 6.2 1900 17 
<2 4.6 1200 46 
<2 5.1 1500 33 

<2 3.0 1600 61 
<2 4.5 860 34 
<2 5.6 1700 32 
<2 4.8 990 23 
<2 4.8 1600 10 
<2 4.3 2200 18 
<2 4.7 1600 44 
<2 3.8 1400 26 
<2 5.9 2600 130 

6 4.1 1700 9 
<2 4.3 1900 9 
<2 3.7 1500 4 
<2 5.1 2700 18 

15.6 
16.9 
17.5 
13.9 
16.1 
15.5 
17.8 
13.9 
18.6 
16.5 
17.9 
16.8 
17.2 
12.9 
18.0 
20.9 
15.4 
18.3 
17.0 
14.4 
14.0 
15.4 
14.8 
17.6 
21.1 
22.2 

8 34 3.5 1.10 1.5 <1 <3 12.20 2 2890 200 190 0.8 3.1 
7 34 3.0 1.03 1.1 <1 <3 9.09 <2 2610 190 180 1.9 2.4 
6 

11 
13 
10 
8 

10 
12 
11 
12 
15 
18 
13 
9 
7 

10 
12 
11 
8 

12 
12 
10 
12 
8 

10 
8 

11 

43 4.0 1.26 1.3 
42 3.6 1.36 1.4 
37 3.6 0.94 1.5 
35 3.0 1.18 1.4 
48 2.0 1.46 1.6 
36 1.4 1.04 1.5 
39 2.8 1.78 1.8 
57 2.6 1.95 2.1 
69 2.7 2.22 2.7 
71 7.2 2.42 1.8 
97 5.4 3.89 2.1 
59 2.2 1.99 2.1 
46 3.7 1.74 2.1 
50 1.8 1.46 2.1 
41 1.1 1.46 1.9 
53 2.0 1.58 1.9 
45 1.3 1.56 2.2 
37 2.7 1.21 1.3 
49 4.0 1.44 1.2 
61 3.2 1.54 1.2 
42 3.6 1.40 2.1 
44 2.8 1.41 2.2 
37 2.5 1.04 1.6 
60 1.9 2.04 2.0 
44 1.0 1.48 1.4 
52 2.3 1.65 2.4 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<4 14.70 
<4 12.50 
<3 19.70 
<3 10.70 
<3 8.07 
<2 12.00 
<5 10.90 
<3 10.80 
<4 11.70 
<5 10.60 
<6 12.10 
<4 11.40 
<4 9.62 
<3 9.73 
<4 14.10 
<4 13.30 
<5 13.20 
<2 9.13 
<5 13.40 
<2 15.10 
<3 14.80 
<3 12.40 
<2 7.29 
<4 9.65 
<4 9.60 
<4 10.40 

<2 3480 
2 3730 

<2 2050 
<2 2790 

2 3550 
<2 2740 
<2 4330 
<2 4710 

2 6050 
<2 4720 

4 5470 
<2 4910 
<2 4730 
<2 3480 
<2 4100 
<2 4550 
<2 4100 
<2 2950 
<2 3970 
<2 4040 
<2 3690 
<2 3520 
<2 2630 

2 4890 
<2 3960 
<2 4550 

110 
290 
210 
110 
190 
100 
250 
150 
320 
270 
460 

220 
120 
83 

150 
110 
250 
140 
360 
340 

170 
230 
120 
250 
200 
220 

360 0.8 3.0 
160 0.7 3.0 
280 0.5 2.4 
180 0.5 2.9 
81 0.8 3.6 
75 0.5 2.9 

250 1.0 4.1 
180 1.0 4.2 
220 1.1 5.3 
260 0.8 4.3 
170 0.7 5.3 
130 0.8 4.5 
85 0.5 4.1 
66 0.8 3.6 

130 0.8 3.8 
120 1.3 4.1 
98 0.7 4.2 

160 0.8 2.9 
250 0.8 3.6 
280 1.0 3.9 
320 0.8 3.5 
130 0.7 3.5 
140 0.7 2.9 
65 1.3 4.6 
88 0.7 3.6 
87 0.8 4.5 

---~------~~--~-- --



-~. -~---~~-~- - -~~-~. -

Ul ..... 

DOT LAKE BLACK SPRUCE (Picaa mariana) TWIGS - ANALYTICAL DATA 

Elements 

Sample 

No. 

Au Ag As Ba Br Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(ppb) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

DOT -0684 101 <2 4.9 1700 
DOT -0685 44 <2 4.3 2000 
DOT -0686-1 20 <2 3.2 1400 
DOT -0686-2 32 <2 3.9 900 
DOT -0687 88 <2 4.0 2100 
DOT -0688 71 <2 6.0 1900 
DOT -0689-1 58 <2 5.7 740 
DOT -0689-2 24 <2 3.8 1800 
DOT-0690-1 30 <2 5.5 1100 
DOT -0690-2 19 <2 6.6 1200 
DOT -0691 138 <2 5.6 1300 
DOT -0692 21 <2 4.2 720 
DOT-0693 17 <2 5.2 940 

12 21.1 
11 15.9 
16 17.9 
7 18.5 

16 15.9 
22 18.3 

6 14.8 
36 21.0 
22 13.4 
21 17.9 
39 15.3 
30 13.0 

9 13.9 

9 45 3.0 1.41 <0.5 <1 
14 50 3.9 1.54 2.5 <1 
10 38 7.4 1.28 1.0 <1 
7 40 3.7 1.35 1.8 <1 

11 46 5.1 1.45 1.6 <1 
18 64 7.0 2.62 2.6 <1 
18 120 2.8 4.91 2.6 <1 
14 58 5.1 1.38 2.2 <1 
11 54 3.8 1.91 1.5 <1 
12 57 3.3 1.96 1.7 <1 
11 49 1.0 1.63 1.7 <1 
9 43 1.7 1.27 1.6 <1 
7 37 1.2 1.28 1.6 <1 

<4 11.60 <2 3840 
<5 13.10 2 4890 
<4 11.20 <2 3720 
<4 12.90 4 3910 
<3 10.70 <2 3930 
<4 9.16 <2 5560 
<4 9.36 <2 7650 
<4 12.90 3 4340 
<4 11.30 <2 3710 
<4 12.90 <2 3670 
<3 11.50 <2 4880 
<3 16.90 <2 3040 
<3 8.14 <2 3450 

310 
260 
170 
250 
170 
240 
360 
210 
170 
190 
170 
210 
160 

290 0.9 3.7 
490 5.1 3.8 
270 0.7 3.0 
260 0.5 3.3 
190 1.4 3.3 
210 0.9 5.5 
170 1.5 6.6 
230 0.7 3.6 
190 0.6 3.5 
180 0.7 3.5 
110 0.9 3.8 
93 0.8 3.2 
67 0.9 3.3 

DOT-0694 23 <2 4.5 1500 14 17.0 13 46 2.6 1.14 1.1 <1 <3 12.10 <2 3230 180 130 3.9 3.0 
DOT-0695 35 
DOT-0696 22 
DOT-0697 46 
DOT-0699 16 
DOT -0700-1 39 
DOT -0700-2 26 
DOT-0701 23 
DOT-0702 55 
DOT-0703 38 
DOT-0704 24 
DOT-0705 35 
DOT-0706 27 

<2 5.1 2100 
<2 5.8 2500 
<2 5.4 2200 

<2 2.8 1100 
<2 5.2 1300 
<2 5.6 1700 
<2 5.7 1900 
<2 4.9 1700 
<2 7.7 1800 
<2 8.3 880 
<2 6.3 2000 
<2 5.5 1400 

25 
20 
6 

21 
13 
10 
18 
24 
12 

5 
94 
66 

18.0 
16.9 
18.1 
12.9 
15.5 
11.8 
18.8 
16.4 
17.8 
11.8 
16.2 
17.1 

12 
11 
8 
8 
7 
8 
8 

10 
7 
9 
9 
9 

47 1.6 1.50 1.4 
44 2.2 1.39 1.2 
40 1.8 1.30 1.9 
37 2.4 1.21 1.3 
37 3.9 1.07 1.2 
41 4.1 1.24 1.6 
48 3.7 1.50 1.6 
47 4.6 1.62 1.2 
40 6.0 1.17 1.6 
50 1.5 1.70 2.1 
44 4.7 1.12 1.6 
39 5.8 1.45 1.2 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<3 12.00 <2 4650 
<5 12.30 <2 4520 
<3 11.10 <2 3330 
<3 14.40 <2 2930 
<3 14.60 <2 2940 
<4 14.60 <2 3650 
<3 11.00 <2 3590 
<5 10.10 <2 5010 
<4 9.60 <2 3050 
<4 9.67 3 4270 
<3 11.40 <2 3080 
<3 8.10 <2 3200 

160 
210 
130 
170 
200 
170 
210 
190 
160 
230 
130 
180 

66 0.7 3.9 
110 0.7 3.7 
60 0.7 3.4 

150 4.3 3.1 
280 0.7 2.7 
280 0.6 3.2 
190 0.8 3.6 
220 0.6 4.0 
180 0.7 3.0 
150 1.2 3.9 
190 2.3 3.1 
210 0.6 3.0 

DOT-0707 
DOT-0708 

20 <2 6.3 1500 <1 10.4 13 80 5.4 2.62 2.6 <1 <3 10.60 <2 5660 200 190 1.0 5.0 
26 <2 4.4 1200 9 15.5 17 60 4.3 2.73 2.1 <1 <5 12.80 2 5610 340 190 0.7 4.5 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Au Ag As Ba Br 
(ppb) (ppm) (ppm) (ppm) (ppm) 

00T-0709 69 
DOT -0710-1 39 
00T-0710-2 17 
00T-0711 28 
DOT -0712 130 
00T-0713 39 
DOT -0714 15 
00T-0715 29 
DOT -0716 110 
00T-0717 20 
00T-0718 135 
00T-0719 17 
00T-072O-1 28 
00T-072O-2 14 
00T-0721 32 
00T-0722 34 
00T-0723 23 
00T-0724 88 
00T-0725 27 
00T-0726 14 
00T-0727 44 
00T-0728 38 
00T-0729 14 
DOT -0730-1 15 
DOT -0730-2 24 

<2 2.3 1500 
<2 4.6 980 
<2 6.5 1900 
<2 4.0 900 
<2 3.5 650 
<2 4.4 1200 
<2 5.2 800 
<2 7.1 700 
<2 4.4 2600 
<2 6.0 2500 
<2 5.7 3400 
<2 4.9 1200 

7 4.4 1700 
<2 2.2 1500 
<2 6.8 1400 
<2 4.6 1800 
<2 3.7 1000 
<2 5.3 1000 
<2 6.0 1800 
<2 3.3 2100 
<2 4.3 2700 
<2 4.7 1400 
<2 5.5 1200 
<2 3.2 1900 
<2 4.0 2000 

11 
19 
6 

10 
18 
32 
12 
34 
18 

6 
17 
11 
33 
19 
62 

8 
64 
17 
22 
30 
22 
10 
91 

7 
10 

Elements 
Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Se 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

17.8 
16.2 
17.5 
24.1 
14.9 
21.3 
22.0 
14.0 
15.9 
17.6 
19.9 
17.3 
17.2 
20.9 
14.6 
17.8 
13.5 
11.0 
14.1 
14.4 
17.4 
15.1 
17.9 
18.3 
17.4 

9 
8 
7 

9 
9 

11 
10 
8 

10 
8 
8 

10 
8 
8 
8 

12 
9 

15 
21 
11 
13 
11 
12 
10 
9 

34 1.8 1.32 1.3 
42 2.1 1.55 2.0 
41 8.0 1.11 1.6 
49 1.5 1.59 1.1 
36 1.8 1.29 1.2 
48 2.5 1.43 2.1 
36 1.5 1.22 1.5 
44 2.8 1.37 1.6 
38 1.6 1.23 2.0 
37 1.5 1.36 1.7 
43 1.5 1.32 1.8 
48 3.0 1.48 1.7 
44 7.5 1.32 1.7 
39 6.7 1.13 1.8 
35 6.9 1.16 1.2 
56 10.0 1.84 2.7 
52 3.1 1.49 0.7 
62 4.0 2.54 1.8 
63 2.4 2.57 1.7 
30 2.8 1.14 1.1 
53 3.5 1.72 1.0 
56 4.0 1.75 1.4 
46 3.7 1.11 <0.5 
37 2.1 1.31 1.6 
47 2.0 1.57 1.6 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<3 10.90 
<3 9.68 
<4 10.40 
<4 9.99 
<2 11.20 
<5 12.40 
<3 11.60 
<3 8.74 
<3 11.00 
11 12.20 
<3 12.30 
<4 12.70 
<4 14.80 
<5 14.40 
<3 15.20 
<5 11.00 
<4 23.10 
<3 13.20 
<5 13.80 
<2 20.80 
<4 18.30 
<5 15.60 
<4 12.20 
<4 11.70 
<4 12.80 

<2 3120 
<2 4090 
<2 3190 
<2 4090 
<2 3990 

<2 4150 
<2 3120 
<2 3770 
<2 3530 

4 3350 
<2 4090 
<2 4220 
<2 3710 
<2 3100 
<2 3080 
<2 4980 
<2 3600 
<2 6650 
<2 5670 
<2 2410 
<2 4370 
<2 4780 
3.0 2800 
<2 4180 
<2 3900 

130 
160 
50 

280 
150 
250 
150 
290 
71 
87 

180 
220 
280 
230 
230 
240 
540 

250 
180 
180 
260 
170 
340 

120 
210 

120 0.6 2.6 
140 0.7 3.7 
260 0.8 3.1 
120 1.0 3.8 
120 0.8 3.1 
79 0.7 3.8 

110 0.6 3.0 
150 2.7 3.6 
85 . 0.7 3.1 

68 0.6 3.5 
110 0.8 3.1 
170 0.7 3.8 
370 1.2 3.4 
350 0.6 2.9 
340 0.9 2.8 
290 1.1 4.7 
370 0.8 2.9 
290 1.4 4.7 
170 0.8 4.8 
360 1.9 2.5 
250 0.6 4.0 
310 2.4 4.3 
250 0.7 2.9 
140 0.6 3.2 
200 0.6 3.5 

00T-0731 
00T-0732 
00T-0733 

28 <2 5.7 1600 87 20.7 17 58 2.7 1.43 1.7 <1 <4 14.90 <2 3670 260 230 0.7 3.6 
52 <2 2.9 1800 25 16.8 10 40 2.8 1.05 1.0 <1 <5 14.50 3 3620 260 290 0.5 2.8 
56 <2 5.6 2600 21 14.7 10 39 1.7 1.37 2.0 <1 <3 11.90 <2 3600 110 200 0.8 3.5 

-.... ~- -.' .. -,- .' .. .. - - -. .-' _. .-
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w 

DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 

No. 

Au Ag As Ba Br 
(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT-0734 15 
DOT-0735 30 
DOT-0736 12 
DOT -0737 137 
DOT-0738 11 
DOT-0739 78 
DOT-074O-1 22 
DOT -0740-2 31 
DOT-0741 38 
DOT-0742 28 
DOT-0743 43 
DOT-0744 23 
DOT-0745 14 
DOT-0746 22 

3 4.6 2100 
<2 3.7 3400 
<2 4.3 2400 
<2 3.3 1600 
<2 5.2 1100 
<2 5.5 1200 

8 1.5 1700 
<2 6.0 1600 
<2 4.4 1900 
<2 4.7 2100 
<2 3.4 1600 
<2 4.5 1100 
<2 4.3 1200 
<2 3.0 3000 

DOT -0747 45 <2 3.7 1800 
DOT -0748 56 <2 5.0 1600 
DOT -0749 17 <2 4.3 1700 
DOT -0750 33 <2 3.3 1400 
DOT -0751 27 <2 3.5 1700 
DOT -0752 15 <2 3.7 2000 

DOT -0753-1 35 <2 3.4 3300 
DOT -0753-2 15 <2 2.3 3300 
DOT-0754 15 <2 1.2 1900 
DOT -0755 38 <2 6.4 960 
DOT -0756 37 <2 3.3 900 
DOT -0757 34 <2 4.5 800 

11 
9 

24 
7 

13 
39 
64 
10 
29 

5 
26 
81 
15 
12 
35 
20 
38 
40 
14 
41 
43 
45 
10 
7 

80 
22 

Elements 

Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

14.8 
19.2 
17.8 
19.0 
13.7 
15.4 
12.9 
16.7 
17.1 
17.5 
17.7 
19.0 
16.8 
12.7 
16.5 
13.6 
13.9 
19.8 
15.5 
11.0 
17.4 
16.6 
15.5 
16.1 
20.7 
13.2 

11 
6 
7 

10 
10 
9 
9 
9 

10 
19 
12 
11 
10 
11 
11 
13 
10 
13 
10 
15 
33 
30 
14 
7 
8 

12 

23 2.9 0.65 0.8 
41 <0.5 0.94 1.5 
28 1.4 0.90 0.9 
37 5.5 1.15 1.4 
43 2.8 1.70 1.7 
36 5.3 1.29 1.1 
46 4.5 1.53 1.4 
43 3.6 1.51 1.4 
56 4.9 1.48 1.6 
40 5.0 1.16 1.6 
33 2.3 1.08 1.1 
30 3.0 0.95 1.1 
29 3.8 0.85 1.4 
39 2.8 1.11 1.6 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

39 2.0 1.21 1.5 <1 
36 1.6 1.36 2.1 <1 
31 2.2 0.91 1.6 <1 
28 5.9 1.01 1.3 <1 
38 7.2 1.27 1.3 <1 
41 0.5 1.15 1.2 <1 
42 2.8 1.03 1.6 <1 
26 2.9 0.85 1.2 <1 
25 3.8 0.73 <0.5 <1 
25 1.5 0.86 0.8 <1 
32 0.7 0.99 0.7 <1 
51 1.7 1.96 1.8 < 1 

<2 15.20 <2 2020 
<3 11.90 <2 2640 
<2 19.80 <2 2220 

<4 9.90 <2 3550 
<3 12.00 <2 3820 
<4 12.30 <2 3550 
<3 12.90 <2 3970 
<2 11.50 <2 3nO 
<3 15.30 <2 3790 
<3 8.26 <2 3500 

<4 12.40 <2 3790 
<5 16.30 <2 3400 

<3 14.10 <2 2670 
<3 11.40 <2 3310 
<4 13.00 <2 4050 
<2 19.00 <2 3660 
<3 20.90 <2 2790 
<3 15.20 <2 3250 
<4 13.60 <2 3500 
<3 13.60 <2 3000 

<5 18.80 <2 3000 
<5 13.90 <2 2380 
<3 7.50 <2 2420 
<3 12.20 <2 2380 
<4 15.20 <2 2890 
<3 13.00 <2 5000 

140 
130 
190 
320 
160 
81 

230 
160 
140 
180 
200 
100 
210 
180 
250 
200 
230 
260 
340 

230 
410 
310 
83 
89 

270 
280 

220 0.5 1.7 
95 0.6 2.5 

110 0.7 2.0 
180 0.7 3.3 
230 0.5 3.2 
370 5.9 2.9 
420 0.9 3.5 
410 0.8 3.6 
230 0.9 3.7 
190 0.7 3.2 
290 1.9 2.9 
280 0.8 2.7 
290 0.7 2.4 
210 1.0 3.1 
160 0.7 3.3 
280 0.6 2.8 
300 0.6 2.3 
450 0.7 2.5 
450 1.2 3.3 
190 0.6 2.7 
500 1.2 2.4 
370 0.4 2.2 
430 0.6 2.0 
140 0.4 2.2 
110 0.7 2.5 
180 0.7 4.0 

DOT-0758 
DOT-0759 

18 <2 3.2 1000 34 17.2 9 43 3.5 1.44 2.0 <1 <3 12.00 <2 4050 210 6 1.0 3.5 
100 <2 5.1 3600 44 15.5 10 37 1.4 1.15 1.7 <1 <4 18.80 <2 2640 220 240 0.9 2.6 
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44 

DOT LAKE BLACK SPRUCE (Picaa mariana) TWIGS - ANALYTICAL DATA 

Sample 

No. 
Au Ag As Ba Br 

(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT -0760-1 89 
DOT -0760-2 95 
DOT -0761 135 
DOT -0762 105 
DOT -0763 115 
DOT -0764 150 
DOT-0765 82 
DOT-0766 61 
DOT-0767 39 
DOT-0768 28 
DOT-0769-1 21 
DOT-0769-2 14 
DOT-OnO 114 

<2 5.5 2500 120 
<2 7.0 2000 63 
<2 5.6 1400 39 
<2 4.5 960 30 
<2 5.2 810 38 
<2 5.4 590 47 
<2 5.1 no 39 
<2 4.5 3200 17 
<2 5.7 2200 44 
<2 4.3 2300 36 
<2 4.6 1900 6 
<2 3.4 1600 17 
<2 3.6 1700 6 

DOT-0771 
DOT-0772 
DOT-On3 
DOT-0774 
DOT-0775 

26 <2 3.9 1100 
'0 <2 4.8 1400 
39 <2 3.1 2200 
33 <2 4.8 2000 

20 <2 3.3 1700 

23 
24 
15 
48 
10 
44 
12 
98 
44 
31 
15 
23 

DOT -0776 100 
DOT-On8 34 
DOT-On9 50 
DOT-0780 29 
DOT-0781 157 
DOT-0782 28 
DOT -0783-1 28 
DOT -0783-2 36 
DOT-0785 20 
DOT-0786 80 

<2 5.6 1700 
<2 3.1 1100 
<2 4.2 1400 
<2 4.7 1300 
<2 3.4 1700 
<2 5.5 1400 
<2 4.9 1400 
<2 3.7 1400 
<2 5.0 2400 
<2 5.2 2100 

5 
'0 
12 

Elements 

Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

19.3 
14.6 
15.2 
12.8 
18.7 
12.8 
18.6 
17.8 
15.0 
16.5 
13.9 
19.7 
18.9 
20.8 
18.2 
24.1 
19.8 
18.9 
19.1 
15.4 
14.3 
17.3 
21.0 
21.2 
21.3 
21.1 
21.3 
19.1 

8 
9 

10 
7 
8 
9 
7 

13 
12 
15 
9 
9 

10 
9 

10 
10 
12 
8 
8 
6 

19 
10 
10 
8 
8 

10 
10 
9 

36 2.5 0.97 <0.5 
39 2.5 1.32 1.7 
37 4.7 1.20 1.5 
46 <0.5 1.05 <0.5 
46 2.6 1.24 <0.5 
40 2.6 1.14 <0.5 
36 1.7 1.04 1.3 
45 10.0 1.57 1.1 
49 4.6 1.42 1.6 
43 2.1 1.39 2.0 
35 1.9 0.98 1.1 
38 2.0 1.08 1.3 
55 2.0 1.60 1.6 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

45 1.8 1.43 1.5 <1 
46 3.8 1.41 1.3 < 1 
41 7.2 1.06 1.0 <1 
50 5.1 1.35 1.7 <1 
38 4.1 1.16 1.4 <1 
43 6.3 1.19 1.7 <1 
43 1.0 1.18 1.8 <1 
57 3.0 1.63 1.6<1 
49 1.8 1.24 1.0 <1 
52 5.6 1.57 1.5 <1 
69 7.0 1.75 2.3 <1 
55 1.6 1.44 2.1 < 1 
54 2.3 1.66 2.3 
56 1.5 1.39 2.1 
64 3.3 1.54 2.2 

<1 
<1 
<1 

<3 10.90 <2 2480 
<3 13.90 <2 3260 
<4 15.30 <2 3390 

<3 11.70 <2 11500 
<2 13.30 <2 3370 
<3 15.20 <2 3330 

<3 12.10 <2 2640 
<4 8.00 <2 4080 
<3 13.40 <2 3360 
<3 15.60 <2 3780 
<2 13.70 2 2550 

<5 14.50 <2 3140 
<4 12.00 <2 4670 
<3 11.00 <2 3720 
<5 12.20 2 3970 
<4 9.44 <2 2920 
<2 11.10 <2 3400 

<2 10.70 <2 3310 
<3 10.10 <2 2930 
<2 14.90 <2 3310 
<4 13.60 <2 3790 
<4 14.30 <2 3370 
<3 7.74 7.7 4010 
<4 11.60 <2 4020 
<3 11.40 <2 3600 

<4 9.69 <2 4480 
<4 12.90 <2 4130 
<4 9.20 <2 4390 

240 
100 
100 
70 

120 
220 
210 
250 
160 
300 
99 

280 
190 
160 
150 
170 
200 
190 
130 
120 
310 
250 
300 
310 
160 
190 
100 
190 

230 1.1 2.4 
220 1.0 3.0 
'00 0.9 2.9 
130 0.7 2.8 
160 0.7 3.1 
170 0.6 2.8 
150 0.8 2.3 
190 2.2 4.1 
170 0.9 3.4 
190 0.8 3.7 
210 0.6 2.6 
240 0.5 2.8 
110 0.8 4.2 
76 1.0 3.8 

240 0.9 3.6 
180 4.2 3.0 
200 0.8 3.4 
190 0.6 3.2 
190 0.9 2.9 
120 0.6 3.0 
110 1.2 3.9 
190 0.9 3.2 
180 1.1 4:0 
180 1.1 4.5 
63 0.5 3.6 
55 0.8 4.3 

120 0.7 4.1 
100 0.9 4.6 
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DOT u\KE Bu\CK SPRUCE (Picaa mariana) TWIGS - ANALYTICAL DATA 

Sample 

No. 

Au Ag As Ba Br 
(ppb) (ppm) (ppm) (ppm) (ppm) 

00T-0787 18 
00T-0788 30 
00T-0789 20 
00T-0790 19 
00T-0791 29 
00T-0792 27 
DOT -0793-1 24 
DOT -0793-2 54 
00T-0794 49 
00T-0795 162 
DOT -0796 140 
00T-0797 24 
00T-0798 50 
00T-0799 22 
DOT -0800-1 20 
DOT -0800-2 9 
00T-0801 43 
00T-0802 38 
00T-0803 20 
00T-0804 29 
00T-0805 17 
OOT-0806 52 
00T-0807 22 
OOT-0808 72 
DOT -0809-1 15 
DOT -0809-2 16 
00T-0810 26 
00T-0811 30 

<2 3.6 2200 
<2 3.9 1100 
<2 7.2 940 
<2 5.0 2400 
<2 3.8 2200 
<2 4.3 870 
<2 4.3 1400 
<2 3.0 1400 
<2 3.6 1500 
<2 5.0 1600 
<2 5.0 1900 
<2 4.2 1700 
<2 3.5 1300 
<2 3.2 1300 
<2 3.0 980 
<2 3.5 1600 
<2 5.4 1400 
<2 3.2 860 
<2 5.3 890 
<2 4.0 1300 
<2 3.3 1600 
<2 3.8 1500 
<2 3.5 1900 
<2 3.3 1600 
<2 3.9 2200 
<2 4.2 1700 
<2 4.6 1800 
<2 5.5 1200 

90 
21 
18 
7 

62 
37 
69 
17 
94 
18 
18 
36 
12 
5 

41 
82 
35 
19 
13 
22 

5 
6 

11 
6 
5 
4 

33 
9 

Elements 

Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

20.4 
18.1 
14.6 
16.9 
19.3 
14.9 
19.5 
14.9 
18.6 
18.2 
22.7 
19.7 
21.0 
17.3 
16.3 
18.0 
14.9 
17.8 
18.7 
18.5 
18.1 
21.2 
22.0 
19.1 
18.5 
19.2 
15.1 
19.4 

11 
12 
6 
8 

11 
11 
11 
6 

11 
9 

10 
9 

10 
8 
8 
8 

11 
9 
8 
7 
7 
9 
9 
8 
9 

10 
12 
13 

54 1.5 1.32 2.6 
51 2.5 1.43 1.0 
43 2.7 1.41 1.7 
42 5.8 1.06 1.4 
47 5.0 1.51 1.0 
47 7.0 1.37 1.7 
35 5.3 1.28 1.1 
43 4.3 1.09 1.0 
49 7.3 1.30 1.1 
34 5.8 1.35 1.7 
69 2.3 1.89 2.8 
53 1.7 1.32 1.9 
54 1.9 1.42 1.0 
33 6.2 1.09 0.9 
43 2.0 1.16 0.9 
23 4.7 0.65 <0.5 
35 <0.5 1.27 0.6 
52 1.3 1.39 1.2 
47 1.1 1.20 1.3 
55 3.8 1.49 1.9 
35 3.1 1.08 1.5 
43 4.7 1.22 1.7 
50 5.6 1.41 1.3 
41 5.1 1.24 1.3 
31 4.7 0.82 1.3 
27 2.8 0.78 0.8 
47 2.1 1.45 1.3 
61 2.4 1.83 2.5 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<4 18.30 <2 3750 
<4 10.80 <2 3350 
<3 11.60 <2 3340 
<3 13.70 <2 2800 
<5 12.20 2 3740 
<5 16.00 2 3760 
<5 18.00 <2 3510 
<4 14.20 <2 3210 
<4 12.70 <2 3700 
<3 13.80 <2 3500 
<4 14.90 <2 4220 
<3 13.40 <2 3780 
<4 16.70 <2 3730 
<3 10.80 <2 2580 
<5 14.60 <2 2810 
<3 10.70 <2 2630 
<5 12.50 <2 3330 
<3 15.00 <2 3620 
<2 14.90 <2 3130 
<5 12.40 <2 3720 
<3 13.10 <2 2660 
<5 12.00 2 4310 
<5 13.20 <2 3640 

<3 11.30 <2 3420 
<3 11.10 <2 2020 
<3 9.57 <2 2070 
<5 13.10 <2 3920 
<5 12.70 <2 5480 

160 
150 
200 
150 
340 

340 

300 
310 
370 
170 
260 
170 
230 
170 
250 
50 

280 
200 
220 
360 
240 
200 
260 
180 
210 
150 
100 
240 

110 0.6 3.6 
180 2.6 3.6 
150 0.8 3.5 
220 0.6 3.0 
210 1.0 3.6 
280 0.8 3.6 
260 0.7 3.0 
230 0.9 3.0 
250 0.7 3.8 
240 0.8 3.4 
140 0.6 4.3 
100 0.6 3.6 
150 0.8 3.4 
220 0.7 2.5 
100 0.8 3.0 
180 0.7 2.2 
110 0.8 3.6 
200 0.4 3.6 
150 1.7 3.2 
160 0.7 3.6 
270 0.5 2.7 
200 0.7 3.4 
280 1.9 3.6 
210 2.1 3.0 
240 5.2 2.2 
150 0.9 2.1 
140 7.1 3.6 
160 2.0 4.7 



UI 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Au Ag As Ba Br 
(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT-0812 53 
DOT-0813 39 
DOT-0814 47 
DOT-0815 38 
DOT-0816 16 
DOT-0817 60 
DOT-0818 22 
DOT -0819-1 19 
DOT -0819-2 22 

<2 6.3 1300 
<2 3.8 1800 
<2 4.7 1200 
<2 5.0 1200 
<2 4.1 1400 
<2 5.7 1600 
<2 3.8 1200 
<2 4.2 1600 
<2 4.7 1600 

DOT-082O 
DOT-0821 
DOT-0822 

47 <2 3.5 1500 
144 <2 6.4 960 
23 <2 4.5 880 

DOT-0823 41 
DOT-0824 31 
DOT-0825 48 
DOT-0826 13 
DOT-0827 35 
DOT-0828 24 
DOT-0829 42 
DOT -0830-1 29 
DOT -0830-2 23 
DOT -0831 106 
DOT-0832 16 
DOT-0833 62 
DOT-0834 54 
DOT-0835 23 
DOT-0836 20 
DOT-0837 44 

<2 4.7 990 
<2 4.0 1300 
<2 8.6 920 
<2 2.6 1200 
<2 4.2 1200 
<2 4.4 1500 

3 7.9 1300 
<2 4.1 2000 
<2 4.1 2000 
<2 4.5 2400 
<2 5.0 2100 
<2 3.8 1500 
<2 3.2 1500 
<2 3.9 960 
<2 5.5 630 
<2 3.8 950 

18 
18 
18 
10 
14 

7 
18 
12 
46 
11 
33 
13 
19 
12 
17 
6 

20 
12 
76 
57 
58 
11 
25 
26 
15 
7 
6 

46 

Elements 
Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

18.7 
19.7 
18.5 
15.7 
18.4 
19.4 
15.4 
21.0 
24.0 
16.6 
14.7 
18.7 
14.3 
17.0 
20.1 
12.6 
19.1 
20.5 
15.6 
13.8 
16.9 
19.7 
16.9 
18.8 
19.3 
16.3 
14.7 
13.4 

11 
12 
7 

11 
8 

10 
7 
8 
8 

7 
10 
10 
8 

10 
7 
9 
9 
7 
8 

10 
9 

11 
7 
9 
9 
8 
9 

10 

55 2.6 1.56 1.3 
63 2.3 1.74 1.7 
37 2.0 1.32 1.6 
67 4.5 1.76 1.0 
40 4.2 1.24 1.2 
55 4.4 1.66 1.5 
41 6.2 1.16 1.2 
35 2.2 1.09 1.3 
42 2.4 1.09 1.3 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

33 4.6 1.05 1.0 <1 
71 2.4 1.97 1.7 <1 
50 2.6 1.51 1.6 <1 
45 2.3 1.59 1.8 
35 4.0 1.13 <0.5 
37 4.0 1.17 0.8 
35 2.3 1.12 1.3 
46 3.2 1.28 1.7 
45 1.6 1.47 1.9 
54 4.4 1.43 1.2 
37 4.5 1.30 1.2 
44 5.0 1.18 1.6 
47 3.3 1.72 2.6 
42 8.8 1.12 1.7 
51 3.2 1.56 2.2 
53 2.8 1.46 1.6 
49 1.6 1.26 1.2 
55 3.0 2.12 1.5 
58 2.7 1.96 0.8 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<4 12.90 
<3 11.10 
<5 13.60 
<5 12.40 
<2 14.00 
<5 11.50 
<2 8.20 
<2 12.00 
<4 12.50 

<2 3950 
<2 3760 
<2 3450 

<2 4980 
<2 3170 
<2 4950 

8 2730 
<2 2860 
<2 2780 

<3 11.00 <2 2960 

<4 12.10 <2 4900 
<4 11.70 <2 4100 
<5 13.00 
<4 15.10 
<3 14.20 
<3 9.68 
<4 14.50 
<3 14.30 
<3 20.60 
<5 15.00 
<4 14.90 
<4 13.10 
<2 14.80 
<3 11.40 
<5 14.40 
<3 10.80 
<3 11.90 
<5 11.00 

<2 4040 

<2 3370 
<2 2840 

<2 3120 
<2 3280 
<2 3730 
<2 3100 
<2 3500 

<2 2960 

<2 4150 
3 3160 

<2 4100 
<2 3680 

<2 3300 
3 3620 

<2 4520 

270 
350 
250 
200 
140 
200 
250 
140 
280 
170 
230 
150 
170 
250 
230 
110 
250 
150 
230 
150 
350 
390 
140 
200 
250 
170 
320 
300 

180 0.7 4.0 
86 3.0 3.9 

100 0.7 3.3 
170 6.5 4.5 
210 0.8 3.3 
190 0.9 4.5 
240 0.8 3.0 
230 1.4 2.7 
210 0.6 2.7 
150 0.9 3.0 
140 0.7 4.0 
89 0.6 3.8 

150 0.7 4.0 
270 0.6 2.8 
200 0.6 3.1 
140 0.5 3.0 
210 0.8 3.2 
110 0.9 3.5 
300 1.0 3.3 
300 1.0 3.4 
270 0.7 3.1 
~ 2.8 4.3 
310 4.2 3.1 
180 1.0 4.1 
~ 0.8 3.6 
140 0.9 3.3 
140 0.8 3.6 
150 0.6 4.3 

- - -' - - ,- - -- -' - ... ~, - - .- - - - -
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DOT LAKE BLACK SPRUCE (Picaa mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Au Ag As Ba Br 
(ppb) (ppm) (ppm) (ppm) (ppm) 

00T-0838 19 

DOT -0839-1 32 
DOT -0839-2 23 
DOT -0840 169 
00T-0841 48 
00T-0842 58 
00T-0843 19 
00T-0844 28 
DOT -0845 212 

00T-0846 20 
00T-0847 13 
00T-0848 34 
00T-0849-1 21 
DOT -0849-2 90 
00T-085O 25 
00T-0851 28 
00T-0852 48 
00T-0853 11 
00T-0854 66 

<2 4.1 760 10 
<2 4.1 1700 29 
<2 3.5 1800 29 

<2 3.S 1700 19 
<2 4.8 1600 50 
<2 7.8 2300 9 
<2 4.4 1400 6 
<2 3.0 950 17 
<2 4.7 1100 7 
<2 3.7 1100 21 
<2 4.8 1500 14 
<2 6.3 1600 14 
<2 3.6 1000 14 
<2 3.9 1000 26 
<2 4.7 1000 14 
<2 4.6 700 44 
<2 4.6 2100 6 
<2 3.4 2400 7 
<2 S.7 2000 170 

Elements 
Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

18.7 
17.S 
18.8 

18.7 
18.8 
17.S 
17.6 
16.0 
14.8 
18.4 
17.8 
17.8 
20.2 
16.9 
16.0 
18.6 
17.4 
22.7 
17.4 

9 

10 
14 

10 
13 
12 
10 
7 
8 
6 
6 
9 

7 
7 
9 
8 

12 
10 

11 

59 2.7 1.64 1.2 

53 6.1 1.69 1.9 
63 4.7 2.00 1.9 

37 2.9 1.34 1.9 
66 5.8 1.91 2.8 
55 10.0 1.60 1.8 

43 1.6 1.40 1.4 
46 2.2 1.35 1.3 
44 1.8 1.61 1.3 
30 3.1 1.15 0.7 
26 3.6 1.03 <0.5 
47 4.3 1.66 1.9 

30 1.6 0.94 1.4 
36 2.0 1.24 1.4 
49 1.9 1.40 1.0 

36 2.1 1.11 1.S 
47 5.9 1.75 2.5 
47 3.7 1.38 1.8 
51 3.0 1.29 1.4 

<1 

<1 
<1 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<1 

<4 12.20 

<4 10.60 
<5 11.10 

<2 12.60 
<4 14.10 
<3 8.38 
<3 11.60 
<2 10.90 
<5 10.20 
<4 14.90 
<3 11.40 
<5 12.70 
<2 15.70 
<4 14.70 
<3 12.10 

<2 13.50 
<S 9.56 
<2 8.83 

<3 15.90 

3 3360 

<2 4020 
<2 4940 
<2 4260 
<2 4620 
<2 3880 
<2 3230 
<2 3420 
<2 4430 

3 2830 
<2 2580 
<2 4530 

<2 2590 
<2 3440 
<2 4030 
<2 2940 
<2 4300 
<2 3330 

<2 2910 

380 

270 
370 
200 
350 
250 
180 
140 
240 
200 
100 
180 

150 
130 
250 
170 
220 
230 

230 

120 1.1 3.3 
190 0.8 4.0 
200 0.8 4.6 
180 0,6 2.9 
220 1.2 4.8 
220 1.3 3.8 
180 0.7 3.3 
100 0.8 3.4 
120 0.8 3.9 

190 0.6 2.8 
200 0.4 2.5 
180 1.5 4.1 

130 2.3 2.6 
140 0.4 3.3 
100 2.8 4.0 

90 0.8 3.1 
180 0.7 4.4 
130 3.7 3.2 

190 1.8 3.1 
00T-0855 
00T-0856 
00T-0857 
OOT-0858 

64 <2 4.9 2900 SO 14.3 10 45 2.6 1.35 2.4 <1 <3 4.29 <2 2950 160 110 1.1 3.5 

15 6 3.5 1200 40 21.1 10 52 5.1 1.30 1.7 <1 <3 10.20 <2 2980 250 180 1.2 3.1 
31 <2 6.S 1300 19 15.9 8 48 3.3 1.24 1.3 <1 <3 11.60 <2 3010 130 160 0,8 3.0 

91 <2 3.3 2600 27 17.7 10 41 2.8 1.07 2.2 <1 <4 12.10 <2 3340 110 190 0.6 3.1 
00T-0859 34 
00T-0860-1 26 
00T-0860-2 190 
OOT-0861 22 
00T-0862 21 

<2 3.8 1500 
<2 4.3 1500 
<2 4.0 1600 
<2 2.8 970 
<2 2.8 820 

5 
10 
18 

8 
10 

23.4 
19.4 
20.8 
26.1 
18.8 

12 
9 

12 
8 
7 

49 3.1 1.S2 1.4 
46 1.2 1.22 1.2 
68 2.2 1.57 2.1 
35 1.3 1.26 1.4 
33 0.9 0.92 1.1 

<1 
<1 
<1 
<1 
<1 

<S 10.90 <2 4480 
<2 9.97 6 3170 
<4 15.10 <2 3870 
<3 11.00 <2 3160 
<2 7.61 <2 2330 

190 
180 
250 
250 
160 

120 2.8 3.6 
62 0.9 2.9 
89 1.1 4.0 
69 0.5 2.9 
82 0.5 2.2 
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DOT LAKE BLACK SPRUCE (Picaa mariana) TWIGS - ANALYTICAL DATA 

Elements 
Sample 

No. 
Au Ag As Ba Br Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 

(ppb) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

DOT-0864 61 
DOT-0865 38 
DOT-0866 83 
DOT-0867 28 
DOT -0870-1 26 
DOT -0870-2 19 
DOT-0871 20 
DOT-0872 52 
DOT -0873 135 
DOT-0874 31 
DOT-0875 96 
DOT-0876 24 
DOT -0877 120 
DOT-0878 68 
DOT -0879 132 
DOT-0880 48 
DOT-0881 74 
DOT-0882 35 
DOT-0883 28 

<2 4.2 2000 
<2 4.3 2000 
<2 5.1 1400 
<2 4.3 2000 
<2 3.0 1900 
<2 3.6 2100 
<2 4.6 1400 
<2 3.8 1400 
<2 3.5 1500 
<2 3.6 1700 
<2 4.1 1100 
<2 4.2 1500 
<2 6.3 3300 
<2 4.3 3400 
<2 4.2 1600 
<2 4.4 1400 
<2 5.8 1700 
<2 3.9 2100 
<2 4.7 2100 

DOT-0884 
DOT-0885 
DOT-0886 
DOT-0887 
DOT-0888 
DOT-0889 

110 <2 5.3 1800 
140 <2 4.2 1500 

21 <2 5.2 1700 
92 <2 5.0 1300 
32 <2 3.8 1600 
79 <2 4.7 3300 

DOT-0890-1 16 
DOT -0890-2 53 
DOT-0891 25 

<2 4.7 2400 
<2 3.4 2300 
<2 3.9 2700 

27 
16 
9 

25 
3 

29 
86 
29 
13 
7 

12 
27 
9 

34 
20 
11 
12 
16 
9 

19.7 
17.9 
22.1 
19.4 
17.9 
20.0 
17.6 
21.4 
19.2 
19.8 
19.7 
19.9 
16.6 
18.2 
18.6 
22.1 
18.4 
20.0 
23.1 

12 
10 
9 
9 

10 
11 
9 

10 
7 
8 
8 
8 

15 
10 
9 

11 
10 
8 

11 
13 19.6 9 
16 14.1 11 
14 15.0 8 
10 22.3 10 
13 16.3 10 

4 14.6 12 
29 

7 
7 

21.2 10 
19.5 .11 
23.9 11 

61 5.9 1.67 2.0 
32 6.0 1.16 1.1 
40 3.6 1.19 1.4 
45 11.0 1.25 1.6 
39 5.5 1.22 2.0 
43 5.3 1.32 1.8 
40 4.6 1.21 0.8 
49 3.5 1.25 1.3 
47 5.7 1.42 1.6 
47 4.0 1.27 1.9 
49 7.0 1.52 2.3 
45 6.4 1.32 1.1 
77 9.0 2.34 2.0 
39 8.0 1.21 0.9 
43 4.4 1.26 2.0 
45 5.3 1.22 1.7 
56 5.4 1.69 1.6 
31 5.7 1.22 1.4 
46 7.0 1.64 1.6 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<4 9.28 <2 4020 
<3 10.40 <2 3160 
<2 12.70 <2 3040 
<4 14.10 3.0 3080 
<4 11.50 <2 3270 
<5 10.80 <2 3620 
<3 13.40 <2 2780 
<4 14.70 <2 3360 
<4 12.30 <2 3710 
<4 12.80 <2 3660 
<6 10.50 2 4410 
<4 11.10 <2 4040 
<4 9.29 <2 5110 
<4 10.40 <2 3020 
<4 10.70 3 4520 
<4 12.30 <2 3510 
<3 10.40 <2 4210 
<3 8.86 <2 3010 
<4 8.82 <2 4390 

51 6.9 1.59 1.5 <1 <4 9.49 <2 5190 
45 6.8 1.31 1.5 <1 <4 15.00 <2 3450 
40 5.2 1.34 1.7 <1 <3 8.90 <2 3980 
49 3.9 1.69 1.4 <1 <4 9.77 3 4400 
40 5.4 1.47 1.0 <1 <5 12.80 <2 4450 
53 6.9 1.35 1.6 <1 <5 7.79 <2 3850 
29 5.5 0.97 1.7 
33 6.1 1.04 1.1 
54 5.8 1.49 1.4 

<1 
<1 
<1 

<3 9.79 <2 2900 

<4 8.80 <2 3320 
<4 10.00 5 4170 

270 
150 
180 
190 
150 
240 
190 
270 
310 
160 
170 
170 
220 
210 
170 
210 
160 
100 
210 
120 
410 
180 
140 
210 
150 
180 
260 
150 

200 1.1 4.0 
260 0.6 2.9 
240 1.3 3.1 
350 0.9 3.4 
200 0.6 2.8 
180 2.0 3.3 
240 0.8 2.9 
240 0.8 3.5 
320 1.7 3.5 
220 0.8 3.5 
170 0.7 4.3 
230 0.6 3.8 
200 1.1 5.2 
180 1.2 3.1 
210 1.0 4.1 
230 2.4 3.4 
220 0.9 4.4 
220 0.8 3.0 
190 0.7 4.1 
220 0.8 4.4 
260 0.8 3.1 
200 1.0 3.6 
150 0.9 4.3 
200 2.7 3.8 
150 0.7 3.9 
160 0.8 2.6 
160 0.7 3.0 
250 0.6 3.8 
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VI 
\0 

DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Elements 

Sample 

No. 

Au Ag As Ba Br Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(ppb) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

00T-0892 
00T-0893 
00T-0894 
00T-0895 
00T-0896 
00T-0897 

32 <2 5.3 2000 
120 <2 3.7 1700 
40 <2 3.8 3800 

135 <2 4.4 1200 
98 <2 4.9 1800 
17 <2 5.9 2100 

00T-0898 36 
00T-0899 54 
00T-0900-1 39 
00T-0900-2 25 
00T-0901 17 
00T-0902 15 
00T-0903 30 
00T-0904 17 
00T-0905 26 
OOT-0906 71 
00T-0907 119 
DOT -0908 156 
OOT-0909 34 
DOT -0910-1 53 
DOT -0910-2 39 
00T-0911 28 
00T-0912 25 

<2 3.6 2200 
<2 5.2 2300 
<2 5.1 1900 
<2 8.0 1500 
<2 3.9 2600 
<2 3.6 1800 
<2 4.1 800 
<2 2.5 3500 
<2 4.4 2300 
<2 3.4 2900 
<2 5.4 1600 
<2 5.7 1400 
<2 8.9 1700 
<2 4.4 1600 
<2 3.0 1800 
<2 3.1 2000 

<2 4.2 1200 

12 21.3 11 42 3.2 1.36 1.7 <1 <3 8.52 <2 3630 
5 20.9 12 47 5.7 1.48 2.3 <1 <4 10.80 <2 4090 
5 17.8 12 50 10.0 1.50 2.8 <1 <5 10.50 <2 4620 
8 20.4 10 46 3.9 1.51 1.6 <1 <4 9.95 <2 4200 

11 22.6 10 55 3.2 1.42 1.6 <1 <4 12.10 <2 4110 
11 16.7 8 25 4.1 0.92 1.2 <1 <3 8.93 <2 2790 
7 

30 
10 
24 
3 

10 
9 
8 

15 
11 
11 
8 

21 
9 
6 
4 

69 

22.3 
21.3 
19.5 
16.5 
18.3 
21.3 
19.3 
19.3 
19.2 
23.4 
17.6 
14.2 
17.1 
19.4 
21.7 
20.8 
17.3 

11 
13 
11 
10 
14 
8 
7 

10 
11 
11 
8 
7 
9 

11 
10 
8 

10 

54 5.2 1.55 2.1 
56 5.6 1.68 2.0 
45 6.2 1.52 2.3 
37 6.8 1.16 1.7 
48 7.4 1.47 2.1 
41 6.3 1.16 1.7 
38 1.9 1.47 1.9 
36 7.5 1.05 1.9 
41 5.2 1.35 2.4 
36 6.4 1.08 1.1 
55 5.4 1.61 1.5 
53 2.1 1.34 1.5 
49 5.7 1.37 1.8 
38 2.0 1.41 1.6 
45 1.9 1.39 1.6 
353.3 1.14 1.1 
39 2.7 1.31 2.4 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<4 10.40 <2 4280 
<4 12.00 <2 3910 
<3 8.10 <2 4220 
<3 7.58 <2 3050 
<4 6.90 <2 4170 
<2 15.20 <2 3110 
<5 10.90 <2 4210 
<3 6.97 4 2690 
<5 8.76 <2 4170 
<3 8.79 <2 3280 
<4 11.00 <2 4740 
<3 12.50 <2 3580 
<3 14.20 4 3870 
<3 11.10 <2 3640 
<5 11.20 <2 3900 

<3 11.30 <2 3590 
<4 11.30 <2 3960 

170 
140 
170 
290 
220 
140 
230 
220 
100 
150 
140 
120 
120 
190 
200 
100 
140 
140 
180 
200 
280 
300 
160 

130 1.1 3.4 
140 0.9 3.5 
240 2.5 3.7 
150 1.0 3.7 
170 0.7 4.1 
130 1.9 2.5 
160 1.5 4.2 
220 0.9 4.3 
160 0.9 4.1 
140 0.7 3.1 
130 0.6 3.8 
240 0.7 3.2 
120 0.9 3.8 
120 0.6 2.9 
140 5.5 3.7 
140 0.5 2.9 
160 0.8 3.8 
260 0.8 3.3 

370 1.2 3.6 
200 0.8 3.8 
240 0.7 3.7 
190 1.2 3.0 
290 0.7 3.7 

00T-0913 
00T-0914 
00T-0915 
00T-0916 
00T-0917 

110 <2 4.3 980 62 15.5 11 33 4.2 1.10 0.9 <1 <5 16.70 <2 3010 200 430 0.7 2.9 
11 <2 3.1 1200 5 17.4 8 28 1.7 0.87 1.5 <1 <3 12.40 <2 2570 100 170 2.4 2.5 
18 <2 4.7 1300 5 15.2 9 38 11.0 1.27 1.7 <1 <3 10.10 2 3580 160 260 0.7 3.3 

116 <2 3.8 2700 11 13.3 12 51 4.9 1.40 0.8 <1 <5 13.20 <2 4590 330 280 0.8 3.9 
17 <2 3.9 2100 7 22.7 13 47 5.0 1.39 1.6 <1 <4 8.93 2 3790 200 200 0.7 3.5 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Elements 
Sample 
No. 

Au Ag As Ba Br Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(ppb) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

DOT -0918 25 <2 3.8 3300 6 20.7 16 
DOT-0919 74 <2 3.1 2400 3 17.3 13 
DOT -0920-1 40 <2 10.0 1500 49 14.5 19 

44 7.9 1.38 2.1 <1 <5 8.57 <2 4130 
43 5.1 1.14 1.4 <1 <4 6.31 2 3330 
85 4.1 3.17 3.3 <1 <3 7.45 <2 6950 

190 
130 
470 

150 0.9 3.9 
97 0.5 3.0 

170 3.4 5.5 
DOT -0920-2 42 <2 6.8 1300 5 16.6 21 77 3.8 3.03 3.5 <1 <5 7.79 <2 8090 430 140 1.9 6.3 
DOT -0921 125 <2 5.3 1700 
DOT-0922 16 <2 3.7 2200 
DOT -0923 32 <2 5.5 1700 
DOT -0924 65 <2 3.2 2800 
DOT -0925 60 <2 3.6 2400 
DOT -0926 15 <2 3.5 1100 
DOT -0927 92 <2 4.8 1200 
DOT -0928 93 <2 4.8 1900 
DOT -0930-1 29 <2 5.9 760 
DOT -0930-2 19 <2 4.2 760 
DOT -0931 33 <2 3.5 3300 
DOT -0932 30 <2 5.2 1400 

8 22.2 
66 19.1 
32 19.7 
24 22.9 

9 16.1 
71 19.1 

6 20.2 
7 15.8 

29 16.0 
7 13.6 
4 20.3 

23 20.6 
DOT-0933 12 
DOT-0934 49 

<2 2.8 2600 8 
<2 4.0 2500 ·14 

18.6 
15.5 
18.1 
20.8 
15.2 
19.0 
19.3 
21.9 
15.2 
17.8 
19.2 
21.7 

DOT-0935 20 
DOT-0936 98 
DOT -0937 115 
DOT-0938 26 
DOT-0939 24 
DOT-094O-1 21 
DOT -0940-2 64 
DOT-0941 14 
DOT-0942 13 
DOT -0943 108 

<2 4.5 3800 15 
<2 4.4 2800 6 
<2 5.6 2100 6 
<2 4.9 1900 7 
<2 3.3 1100 27 
<2 3.6 3000 6 
<2 6.9 3600 9 
<2 4.2 2200 13 
<2 3.8 890 16 
<2 4.2 1100 19 

16 
9 

11 
10 
9 

11 
11 
10 
8 
6 

10 

11 
8 

19 
30 
16 
10 
10 
11 
21 
18 
11 
7 
5 

71 4.6 1.96 2.8 <1 
49 8.9 1.14 2.0 <1 
48 8.3 1.28 1.9 <1 
39 6.4 1.46 0.9 <1 
45 3.6 1.28 0.8 <1 
40 3.1 1.25 1.3 <1 
51 4.0 1.50 1.6 <1 
46 3.7 1.56 1.5 <1 
42 1.6 1.34 1.2 <1 
37 1.4 1.17 1.5 < 1 
57 1.7 1.46 1.5 <1 
60 1.2 1.60 1.8 < 1 
29 1.6 0.78 0.8 
39 2.8 1.39 2.4 
45 2.6 0.97 0.7 
92 7.0 1.41 1.9 
50 9.9 1.30 1.5 
46 9.8 1.34 1.4 
46 7.8 1.42 1.6 
42 7.0 1.26 1.0 
48 7.9 1.59 3.0 
36 6.0 1.32 1.9 
38 <0.5 1.05 1.3 
53 2.6 1.31 2.0 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<4 10.90 <2 5990 
<3 12.80 <2 2690 
<3 8.84 <2 3380 
<4 11.40 2 3540 
<5 10.90 <2 4170 
<3 13.00 <2 3330 
<4 10.20 <2 4370 
<5 12.40 2 5130 
<3 14.10 <2 4700 
<3 11.90 <2 3740 
<4 10.70 <2 4940 
<4 12.40 3.0 3850 
<2 10.80 <2 2290 
<4 13.60 <2 5380 
<5 14.60 <2 3480 
<5 11.40 <2 4660 
<3 11.90 <2 4090 
<4 11.50 <2 4000 
<3 10.30 <2 4200 
<4 9.87 <2 3970 
<4 9.16 <2 3490 
<3 7.n <2 3740 
<3 12.40 <2 3040 
<4 11.10 <2 4330 

240 
220 
180 
310 
250 
230 
280 
180 
100 
69 

160 
220 
99 

230 
190 
260 
200 
190 
230 
180 
170 
210 
210 
270 

180 2.9 4.8 
450 0.9 2.8 
200 1.1 3.7 
240 0.9 3.5 
160 1.0 3.7 
90 0.4 3.0 

190 0.7 3.9 
230 0.9 4.3 
70 1.0 3.9 
80 1.1 3.4 
49 1.1 4.2 

160 0.9 4.3 
150 0.6 2.3 
260 0.8 3.7 
280 0.5 2.7 
240 0.9 3.9 
280 1.0 3.4 
310 0.8 3.2 
210 0.7 3.6 
130 3.4 3.2 
200 3.7 3.7 
140 0.7 3.0 

5 0.1 3.0 
120 2.3 3.8 

- -~ ........ - - - - -<--~(--- --
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Au Ag As Ba Br 
(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT-0944 18 
DOT-0945 85 
DOT-0946 75 
DOT -0947-1 31 
DOT -0947 -2 24 
DOT -0948 170 
DOT-0949 19 
DOT-0950 31 
DOT-0951 13 
DOT-0952 42 
DOT -0953 260 
DOT-0954 14 
DOT-0955 59 
DOT-0956 90 
DOT-0957 20 
DOT-0958-1 21 
DOT-0958-2 17 
DOT -0959-1 15 
DOT -0959-2 25 

<2 3.1 2200 
<2 7.5 1600 
<2 3.7 1800 
<2 4.6 2200 
<2 1.8 2600 
<2 6.0 2000 

<2 4.6 2100 
<2 3.2 970 
<2 7.8 1800 
<2 4.2 1500 
<2 4.4 1300 
<2 1.2 2400 

6 5.4 2600 
<2 5.2 3200 
<2 4.7 3300 

<2 4.4 2200 
<2 3.6 1600 
<2 1.5 2900 

<2 4.1 2300 

DOT-0960 
DOT-0961 
DOT-0962 
DOT-0963 
DOT-0964 
DOT-0965 
DOT-0966 
DOT-0967 
DOT-0968 

78 <2 4.5 2200 
72 <2 5.0 1400 
22 <2 8.0 1500 
57 <2 9.1 1500 
61 <2 3.5 1400 
19 <2 3.7 1100 
34 <2 4.2 1700 
55 <2 3.9 1700 
65 <2 3.5 1100 

18 
6 

56 
14 
11 
20 

8 
16 
71 
14 
8 

67 
8 
8 

24 
19 
13 
<1 

3 
15 
11 
10 
14 
35 
38 
23 
11 
26 

Elements 
Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

18.5 
14.7 
20.1 
17.8 
18.6 
16.6 
21.7 
20.6 
20.0 
17.6 
20.4 
17.4 
14.3 
18.0 
20.6 
20.1 
23.4 
23.0 
23.2 
22.5 
18.5 
12.4 
18.1 
15.8 
20.4 
24.4 
17.2 
18.5 

14 
10 
14 
14 
13 
18 
16 
6 

14 
11 
9 

14 
13 
25 
14 
13 
11 
14 
13 
11 
8 
8 
9 

10 
10 
11 
9 

11 

27 5.6 0.77 0.5 
42 8.6 1.23 1.9 
46 6.9 1.22 2.6 
46 8.3 1.11 1.6 
48 7.6 1.21 1.9 
46 12.0 1.54 1.9 
33 5.4 1.09 1.1 
31 2.9 0.88 1.2 
40 5.8 1.30 1.6 
39 3.3 1.55 0.8 
56 1.1 1.33 1.6 
20 1.8 0.52 1.1 
32 4.4 0.93 1.5 
36 4.3 1.36 1.4 
42 6.9 1.14 1.1 
36 6.8 1.08 1.5 
47 . 5.3 1.77 1.4 
32 6.4 0.97 1.2 
36 6.8 1.06 1.6 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

45 11.0 1.08 0.7 <1 
46 3.9 1.59 1.8 <1 
33 4.1 1.11 1.7 <1 
57 4.0 1.45 1.4 <1 
46 2.4 1.24 0.7 <1 
39 3.6 1.27 1.0 <1 
52 6.7 1.43 1.5 <1 
55 4.7 1.50 1.0 <1 
57 5.2 1.38 1.9 <1 

<3 6.98 
<3 9.12 
<5 11.40 
<3 7.12 
<3 8.32 
<5 12.00 
<4 9.19 
<4 10.90 
<3 8.74 
<5 13.40 
<5 11.80 
<3 16.10 
<2 12.30 
<5 12.70 
<5 9.57 
<3 8.25 
<3 8.00 
<3 9.25 

<4 6.10 

7 2100 
<2 3580 
<2 3630 
<2 3140 
<2 3300 
<2 4670 
<2 3000 

<2 2820 
<2 3480 

<2 3940 
<2 4490 
<2 1660 
<2 2880 

2 4530 
<2 4150 
<2 3530 

<2 4800 
<2 3600 
<2 3470 

<4 10.70 <2 3620 
<3 8.79 <2 4680 
<3 11.50 <2 2600 
<4 10.40 <2 4080 
<4 14.80 <2 2730 
<4 15.10 <2 3440 

<4 12.10 <2 3740 
<5 10.90 <2 4330 
<5 12.60 <2 3880 

130 
150 
270 
210 
180 
270 
130 
190 
250 
100 
160 
190 
92 

130 
150 
140 
240 
190 
110 
160 
210 
100 
260 
170 
290 
280 
350 
280 

380 0.4 2.0 
380 0.9 3.2 
250 0.9 3.5 
220 1.2 3.0 
250 0.9 3.2 
290 0.8 4.2 
190 1.0 2.9 
200 1.3 2.4 
150 0.9 2.9 
260 3.8 3.0 

80 0.7 3.5 
250 0.4 1.7 
290 0.7 2.6 
230 0.9 3.6 
150 0.7 3.2 
140 0.8 3.0 
170 0.5 3.8 
120 3.5 3.0 
160 1.4 3.3 
210 5.2 3.3 
220 1.0 4.1 
210 0.8 2.7 
110 1.1 3.8 
130 0.7 2.9 
190 0.8 3.8 
~ 0.9 3.5 
250 1.2 4.0 
270 0.9 3.6 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 

No. 
Au Ag As Ba Br 

(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT-0969 69 
DOT -0970-1 68 
DOT -0970-2 67 
DOT-0971 65 
DOT -0972 135 
DOT-0973 98 

<2 4.3 1700 
<2 5.3 2100 
<2 4.6 2100 
<2 5.2 2100 

5 3.7 1300 
<2 4.1 1200 

DOT-0974 
DOT-0975 
DOT-0976 
DOT-09n 
DOT-0978 
DOT-0979 
DOT-0980 
DOT-0981 
DOT-0982 
DOT-0983 

56 <2 4.7 1500 
52 <2 5.1 1200 

101 <2 4.1 1900 
31 <2 3.0 1600 
44 <2 3.2 1500 
97 <2 4.4 1400 
68 <2 10.0 1400 
22 <2 2.5 1200 
35 <2 4.0 1400 
36 <2 4.2 1600 

DOT-0984 97 
DOT-0985 31 
DOT-0986 60 
DOT-0987 39 
DOT-0988 79 
DOT-0989 29 
DOT -0990-1 28 
DOT -0990-2 57 
DOT-0991 23 
DOT-0992 50 
DOT-0993 84 
DOT-0994 40 

<2 5.0 1000 
<2 2.5 1200 
<2 6.5 1700 
<2 4.8 1300 
<2 3.1 1200 
<2 3.5 1400 
<2 4.9 1500 
<2 4.3 1200 
<2 8.4 1800 
<2 6.2 2100 
<2 4.6 890 
<2 6.5 1200 

34 
10 
11 

8 
14 
14 
24 
11 
13 
10 
28 

9 
49 
6 

15 
9 

75 
8 

24 
5 

5 
22 
11 
35 
59 
13 
55 

8 

Elements 
Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

14.0 
17.4 
16.9 
17.0 
18.1 
17.9 
15.2 
19.1 
19.1 
13.6 
15.8 
19.0 
13.7 
16.6 
20.9 
22.5 
14.8 
16.9 
16.3 
16.6 
15.0 
18.6 
21.3 
17.6 
19.1 
20.4 
13.9 
14.8 

10 
10 
13 
10 
8 
8 
8 

14 
17 
8 
8 

10 
8 
7 

11 
12 
12 
9 

11 
10 

8 
7 
9 
8 

12 
12 

8 
9 

45 8.2 1.51 1.5 
66 5.7 2.07 2.3 
59 5.8 1.99 1.8 
62 6.4 1.58 1.5 
50 5.5 1.65 1.4 
36 2.0 1.12 1.6 

<1 
<1 
<1 
<1 
<1 
<1 

44 1.7 1.27 1.2 < 1 
90 2.1 2.15 1.7 <1 
68 3.4 1.84 2.2 <1 
50 4.5 1.28 1.6 <1 
44 3.0 1.30 1.4 <1 
57 4.2 1.63 1.7 <1 
49 3.6 1.23 1.6 <1 
45 3.1 1.31 1.2 <1 
55 3.1 1.60 1.7 <1 
56 4.3 1.58 1.9 <1 
67 4.6 1.63 2.5 
43 3.9 1.37 1.4 
60 3.0 1.60 1.6 
67 4.1 1.82 1.3 
48 6.1 1.21 1.7 
46 4.0 1.39 1.3 
60 5.2 1.82 2.1 
47 3.6 1.27 0.9 
39 1.7 1.32 1.3 
57 1.7 1.74 1.8 
62 3.5 1.58 1.1 
46 3.6 1.29 1.2 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<5 11.90 2 3790 
<4 9.59 <2 4840 
<5 10.40 <2 4710 
<5 10.70 <2 4310 
<3 11.70 <2 4590 
<2 14.80 <2 3610 
<3 14.20 <2 2890 
<4 11.60 <2 3940 
<4 13.30 <2 4300 
<2 9.64 <2 2910 
<2 10.40 <2 3180 
<3 10.50 <2 3980 
<3 11.00 <2 3170 
<2 10.30 <2 2620 
<4 10.20 <2 4140 
<5 12.80 <2 4540 
<5 13.20 <2 3340 
<2 13.10 <2 3230 
<3 11.90 <2 3790 
<3 8.12 <2 4060 
<5 11.80 <2 3570 
<4 9.17 <2 3270 
<4 11.40 <2 3830 
<5 11.90 <2 3650 
<3 10.90 <2 2920 
<5 11.40 <2 4460 
<6 10.20 <2 3980 
<3 12.30 <2 2720 

280 
410 
340 
240 
150 
310 
180 
460 
310 
110 
220 
230 
160 
150 
420 
140 
350 
260 

330 
130 
130 
170 
210 
150 
330 
280 
260 
150 

270 1.3 3.6 
200 1.9 4.7 
250 2.0 4.9 
220 1.3 4.0 
230 1.0 4.4 
250 0.8 3.1 
280 0'.7 3.0 
220 1.1 4.9 
310 0.8 4.3 
220 1.0 3.4 
180 0.6 3.2 
270 2.1 4.0 
210 0.9 3.2 
200 0.7 3.1 
190 1.0 4.0 
260 2.9 3.7 
280 0.9 3.8 
260 0.9 3.2 
320 0.9 4.1 
210 1.0 4.4 
370 0.6 3.2 
190 1.3 3.3 
220 0.7 4.2 
250 0.6 3.7 
n 0.8 3.1 

130 0.9 4.6 
280 1.2 4.5 
280 0.8 3.3 

~ -, ~ .~ - ~- '~-
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Au Ag As Ba Br 
(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT-0995 26 
DOT-0996 55 
DOT-0997 26 
DOT-0998 81 
DOT -0999 2:7 
DOT -1000-1 51 
DOT -1000-2 37 
DOT-1001 38 
DOT-1002 47 
DOT -1003 21 
DOT-1004 46 
DOT -1005 101 
DOT-1oo6 29 
DOT-1oo7 24 
DOT-1008 28 
DOT-1009 47 
DOT -1010-1 140 
DOT-1010-2 34 
DOT-1011 47 
DOT -1012 140 
DOT -1013 36 
DOT-1014 24 
DOT -1015 49 
DOT-1016 33 
DOT-1017 24 
DOT-1018 43 
DOT-1019 41 
DOT-102O 65 

<2 3.5 1600 
<2 3.8 1500 
<2 1.5 '1700 
<2 1.8 1300 
<2 4.8 1700 
<2 3.9 1100 
<2 4.3 1100 
<2 6.0 2000 
<2 4.7 1600 
<2 3.9 1500 
<2 5.1 970 
<2 3.2 1400 
<2 10.0 1300 
<2 4.6 1700 

10 
9 

11 
7 

15 
11 

9 
76 

5 
14 
17 
18 
41 

6 
<2 3.8 2500 11 
<2 2.9 2100 42 
<2 3.5 1300 11 
<2 2.6 1400 15 
<2 3.8 1800 8 
<2 3.9 1600 26 
<2 4.5 2000 7 
<2 4.7 2500 15 
<2 4.4 2100 8 
<2 4.6 1800 47 
<2 5.0 1500 120 
<2 3.5 1000 13 
<2 4.8 2900 15 
<2 4.4 1600 10 

Elements 
Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

19.6 
17.1 
20.2 
16.5 
18.0 
16.5 
22.8 
19.6 
23.3 
18.0 
15.7 
18.4 
15.4 
15.6 
24.3 
19.4 
18.9 
21.2 
19.8 
22.2 
19.0 
19.0 
22.1 
18.5 
15.6 
18.3 
14.6 
16.4 

8 
12 
8 
7 

10 
11 
9 

10 
13 
9 

11 
10 
19 
11 
12 
10 
9 

11 
12 
10 
10 
7 

12 
13 
15 
12 
14 
10 

42 4.4 1.08 1.1 
58 2.8 1.90 1.7 
46 1.7 1.21 0.9 
41 1.5 1.11 1.1 
51 2.2 1.69 1.7 
41 3.2 1.66 0.7 
53 3.1 1.73 1.0 
53 1.6 1.52 <0.5 
59 2.6 1.78 1.9 
40 4.9 1.22 1.3 
57 5.6 1.67 1.6 
48 5.3 1.42 0.7 
53 3.8 1.84 1.7 
40 1.6 1.32 1.3 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

63 1.3 1.68 1.9 <1 
54 1.2 1.65 1.2 <1 
63 4.1 1.54 1.9 <1 
49 2.7 1.34 <0.5 <1 
59 2.2 1.75 1.9 <1 
53 5.3 1.52 2.2 <1 
57 5.0 1.56 1.4 <1 
35 2.8 1.20 1.5 <1 
68 1.8 1.83 0.9 <1 
34 2.4 1.2:7 0.7 <1 
61 4.4 1.52 1.0· <1 
56 2.0 1.58 2.0 <1 
76 6.8 2.11 1.1 <1 
49 6.5 1.35 1.0 <1 

<3 8.95 <2 2990 
<3 10.10 <2 4190 
<2 10.80 <2 2450 
<2 8.94 <2 2500 
<3 8.35 4 3700 
<5 10.70 <2 4050 
<4 10.90 <2 4460 
<3 11.90 <2 3010 
<4 9.43 <2 4140 
<2 12.90 <2 3250 
<5 14.30 <2 4220 
<3 12.60 <2 3540 
<4 13.60 <2 3880 
<2 11.60 <2 3150 
<3 9.69 <2 4040 
<2 8.40 <2 3000 
<4 11.50 <2 3800 
<3 12.40 <2 2770 
<5 12.80 <2 4520 
<4 9.96 <2 4180 
<5 8.79 <2 3S50 
<2 8.40 <2 3300 
<4 11.30 <2 4320 
<3 13.60 <2 3130 
<4 14.20 <2 3170 
<3 12.90 <2 4180 
<5 10.30 <2 4730 
<5 9.63 3 4070 

160 
2:70 
200 
190 
240 
170 
190 
190 
260 
130 
320 
290 
320 
130 
280 
220 
170 
290 
290 
210 
200 
180 
160 
160 
300 
220 
280 
220 

210 0.7 2.9 
210 1.3 4.5 
230 0.5 3.2 
120 0.6 3.0 
120 2.6 4.1 
110 0.9 3.9 
120 0.8 4.1 
140 1.2 3.6 
100 0.9 4.5 
2:70 0.6 3.2 
310 1.0 4.3 
320 0.9 3.6 
360 0.8 4.1 
120 0.7 3.3 
140 0.7 3.9 
95 0.6 3.6 

240 0.7 3.8 
7 0.6 3.0 

220 0.8 4.1 
170 1.1 4.2 
200 0.8 3.9 
230 1.6 3.1 
120 0.7 4.4 
160 1.1 3.4 
140 0.6 3.7 
110 0.9 3.8 
2:70 1.1 5.5 
160 0.9 4.0 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Au Ag As Ba Br 
(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT-1021 31 
DOT-1022 36 
DOT-1023 39 
DOT-1024 53 
DOT-1025 19 
DOT-1026 34 
DOT-1027 48 
DOT-1028 39 
DOT-1029 90 
DOT -1030-1 23 
DOT -1030-2 100 
DOT-1031 33 
DOT-1032 28 
DOT-1033 26 
DOT-1034 30 
DOT-1035 30 
DOT-1036 35 
DOT-1037 29 
DOT-1038 28 
DOT-1039 54 
DOT -1040-1 32 
DOT -1040-2 35 
DOT-1041 22 
DOT-1042 33 
DOT-1043 28 
DOT-1044 36 

5 6.0 1700 11 
<2 4.4 740 38 
<2 5.1 770 57 

<2 3.0 1400 57 
<2 3.8 1300 51 
<2 4.8 1400 18 
<2 2.7 960 8 
<2 3.9 1100 10 
<2 4.3 860 54 
<2 5.3 590 9 
<2 4.0 860 13 
<2 1.5 2300 10 
<2 3.6 1300 18 
<2 3.2 1100 45 
<2 3.7 560 42 
<2 4.0 1700 32 

5 4.4 1400 69 
<2 4.6 780 51 
<2 4.9 no 14 
<2 4.4 2700 120 
<2 7.5 2600 9 
<2 4.5 2500 21 
<2 3.7 1500 21 
<2 4.0 1400 6 
<2 4.9 1300 38 
<2 3.9 1400 11 

Elements 
Ca Co Cr Cs Fe Hf Hg Ir K Mo Na NI Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

19.2 
20.7 
18.6 
21.6 
19.4 
17.3 
16.7 
17.9 
19.7 
17.8 
22.7 
17.9 
14.5 
14.1 
16.1 
17.2 
17.1 
14.9 
16.7 
19.9 
14.5 
13.9 
20.3 
22.1 
20.1 
20.0 

10 
14 
16 
15 
11 
13 
11 
12 
17 
8 

10 
13 
11 
11 
12 
8 

12 
10 
9 

19 
17 
14 
14 
12 
12 
9 

52 3.9 1.47 2.0 
70 0.9 2.03 1.1 
58 8.2 1.46 1.0 
74 3.4 1.69 1.8 
53 4.1 1.52 1.0 
46 0.5 1.51 <0.5 
45 1.1 1.28 1.0 
68 1.6 1.89 1.4 
65 7.0 1.92 1.3 
26 2.6 0.84 0.9 
45 2.1 1.31 1.2 
36 2.8 1.27 1.6 
42 2.4 1.58 1.0 
40 1.6 1.32 1.4 
50 4.4 1.50 0.9 
42 3.1 1.13 1.4 
49 2.7 1.58 1.8 
64 5.4 1.62 1.9 
46 4.4 1.46 1.2 
44 7.2 1.41 <0.5 
47 3.8 1.56 1.4 
49 4.0 1.88 1.7 
43 4.5 1.21 1.3 
48 4.0 1.53 1.8 
56 4.2 1.72 1.7 
45 1.9 1.36 1.1 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<2 12.20 
<5 11.20 
<4 12.30 
<4 12.90 
<4 12.90 
<4 10.80 
<2 10.10 
<5 11.00 
<4 14.10 
<2 14.30 
<4 11.90 
<2 11.50 
<4 11.10 
<5 12.80 
<5 14.50 
<2 7.36 
<3 15.10 
<4 12.40 
<2 13.70 
<4 11.50 
<3 9.47 
<5 10.90 
<4 10.50 
<4 9.22 
<4 11.60 
<3 11.50 

<2 3870 
<2 4220 
<2 4100 

4 3840 
2 3290 

<2 3520 
<2 2620 

3 4310 
<2 4210 
<2 2330 
<2 3810 
<2 3300 
<2 3170 
<2 3110 
<2 3550 
<2 2490 

5 3240 
<2 3380 
<2 3780 
<2 3460 

4 3440 
<2 4460 

<2 3260 
<2 4230 

2 4520 
<2 3560 

210 
420 
360 
310 
250 
140 
240 
350 
240 
170 
160 
220 
290 
200 
240 
160 
280 
390 

200 
180 
310 
270 
210 
220 
240 
120 

210 0.9 4.1 
130 0.9 4.6 
380 1.0 4.0 
250 0.7 4.0 
270 0.6 3.9 
150 0.9 4.0 
110 0.7 3.1 
120 0.9 4.7 
470 0.7 4.6 
230 0.8 2.2 
210 0.6 3.5 
180 0.7 3.2 
140 0.7 3.8 
150 0.8 3.8 
160 0.8 3.8 
190 0.7 2.9 
96 0.8 3.4 

180 0.9 3.9 
260 0.6 3.6 
240 0.6 3.8 
170 0.9 3.2 
250 0.8 4.6 
220 1.0 3.3 
150 0.7 3.9 
250 2.6 4.5 

91 0.7 3.7 
DOT-1045 
DOT-1046 

11 <2 4.6 2600 28 19.3 16 49 5.4 1.38 2.8 <1 <5 8.06 <2 3370 160 170 0.6 3.6 
41 <2 4.8 3000 36 19.8 25 71 5.0 1.80 1.9 <1 <5 11.20 <2 3730 360 230 1.0 4.1 

_ ~ _i __ ~' ~ '_/ ~ - .- - _.-,- ..... -
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Au Ag As Ba Br 
(ppb) (ppm) (ppm) (ppm) (ppm) 

DOT-1047 63 
DOT-1048 10 
DOT-1049 19 
DOT -1050-1 9 
DOT -1050-2 50 
DOT-1051 17 
DOT-1052 47 
DOT-1053 32 
DOT-1054 47 
DOT-1055 72 
DOT -1056-1 102 
DOT-1056-2 80 
DOT-1057 30 
DOT-1058 73 

<2 4.5 1400 
<2 1.5 1700 
<2 4.2 2400 
<2 4.1 1500 
<2 2.8 1400 
<2 5.0 1100 
<2 4.3 1200 
<2 4.4 1500 
<2 5.0 1500 
<2 7.2 1300 
<2 3.6 2600 
<2 3.9 2300 
<2 4.5 2000 
<2 3.3 2900 

22 
22 
41 

8 
7 

19 
36 
52 
35 

8 
21 
10 
20 
53 

Elements 
Ca Co Cr Cs Fe Hf Hg Ir K Mo Na Ni Rb Sb Sc 
(%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

18.1 
16.1 
15.5 
21.5 
18.3 
15.4 
15.9 
18.6 
17.1 
12.6 
21.3 
19.7 
18.3 
16.7 

11 
7 

13 
10 
9 

11 
10 
10 
10 
10 
10 
10 
9 

10 

44 4.7 1.22 1.7 
32 4.4 0.94 1.6 
47 3.6 1.63 2.2 
43 2.8 1.23 1.9 
46 2.2 1.21 1.1 
48 6.3 1.58 1.4 
41 3.9 1.26 1.3 
40 3.9 1.37 2.1 
50 3.0 1.47 1.4 
58 5.1 1.70 1.8 
48 3.7 1.37 1.9 
48 5.3 1.20 1.1 
46 5.7 1.42 1.5 
33 3.7 0.88 2.1 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<4 13.60 
<3 8.79 
<4 11.50 
<4 9.04 
<4 8.26 
<5 9.98 
<4 12.30 
<5 10.50 

<2 3450 

<2 2600 
<2 3650 
<2 3340 
<2 2870 

2 4060 
<2 3310 
<2 3560 

<4 10.50 <2 3850 
<3 8.91 <2 3840 
<4 11.20 <2 3690 
<4 10.80 <2 3360 
<5 8.56 <2 3960 
<5 12.70 <2 3380 

230 
110 
300 
230 
190 
290 

260 
290 
260 
210 
300 
190 
260 
150 

180 0.7 3.3 
190 4.4 2.6 
170 1.4 3.8 
120 0.8 3.4 
96 0.6 3.3 

170 0.9 4.0 
180 1.1 3.4 
200 0.9 3.6 
120 1.0 3.7 
160 1.1 4.2 
200 0.8 3.9 
210 0.5 3.2 
220 0.9 4.1 
120 0.6 2.7 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT -0100-1 <2 1100 <0.5 
DOT -0100-2 <2 1300 <0.5 
DOT -0101-1 <2 <500 <0.5 
DOT -0101-2 <2 <500 <0.5 
DOT -0102 <2 <500 <0.5 
DOT -0103 <2 <500 <0.5 
DOT -0104-1 <2 <500 <0.5 
DOT -0104-2 <2 <500 <0.5 
DOT -0105 <2 <500 <0.5 
DOT -0106-1 <3 <500 <0.5 
DOT -0106-2 <2 <500 <0.5 
DOT -0107 <2 1400 <0.5 
DOT-0108 <2 <500 <0.5 
DOT-0109 <2 920 1.1 
DOT-0110-1 <2 <500 <0.5 
DOT-0110-2 <2 1300 <0.5 
DOT -0111 <2 1100 <0.5 
DOT -0112 <2 <500 <0.5 
DOT -0113 <2 <500 <0.5 
DOT -0114 <2 <500 0.6 
DOT -0115 <2 <500 <0.5 
DOT-0116 <2 <500 <0.5 
DOT -0117-1 <2 <500 <0.5 
DOT -0117-2 <2 <500 <0.5 
"DOT -0118 <2 <500 <0.5 
DOT-0119 <2 1500 <0.5 
DOT -0120-1 <2 <500 1.2 
DOT -0120-2 <2 <500 <0.5 

1.3 0.6 
1.9 1.5 
1.6 <0.1 
0.9 <0.2 
1.5 1.0 
1.8 <0.1 
1.3 0.9 
1.8 1.2 
2.4 1.2 
1.1 1.6 
1.9 <0.2 
2.4 1.1 
1.5 1.3 
1.8 1.3 
2.5 1.0 
1.9 1.3 
0.7 0.7 
0.9 0.8 
2.5 1.3 
2.4 1.0 
1.8 1.2 
2.3 0.8 
1.4 1.3 
1.1 1.5 
0.5 <0.1 
1.7 1.1 
1.0 1.4 
2.2 1.7 

<1 2500 
<1 2500 
<1 2900 
<1 3300 
<1 2200 
<1 2900 

<1 3200 
<1 2600 
<1 2600 

<1 3200 

<1 3300 
<1 2800 
<1 2400 
<1 2900 
<1 3100 
<1 3700 
<1 2500 
<1 3200 
<1 2900 
<1 4100 
<1 3200 

<1 3400 
<1 2900 

<1 3400 

<1 3200 

<1 3100 
<1 2300 
<1 3300 

8.5 
11.0 
13.0 
12.0 
9.7 

12.0 
10.0 
12.0 
12.0 
14.0 
14.0 
12.0 
11.0 
13.0 
13.0 
11.0 
8.6 

12.0 
13.0 
15.0 
9.4 

14.0 
11.0 
13.0 
9.0 

12.0 
8.6 

14.0 

13 
19 
22 
23 
17 
23 
17 
23 
24 
18 
25 
19 
22 
22 
22 
16 
15 
22 
21 
25 
17 
26 
16 
22 
16 
24 
16 
21 

6.0 
15.0 

<5 
22.0 
11.0 

<5 
<5 
<5 

10.0 
<5 
<5 
<5 

11.0 
10.0 
21.0 

<5 
8.0 
9.0 

16.0 
21.0 
11.0 
15.0 

<5 
12.0 
13.0 
9.0 
8.0 
<5 

1.1 0.28 <0.5 
1.4 <0.04 <0.5 
1.7 <0.05 <0.5 
1.6 <0.05 <0.5 
1.4 0.34 <0.5 
1.6 <0.05 <0.5 
1.3 <0.05 <0.5 
1.7 <0.05 <0.5 
1.8 0.34 <0.5 
1.8 <0.06 <0.5 
2.0 <0.06 <0.5 
1.6 <0.04 <0.5 
1.7 0.41 <0.5 
1.9 0.55 <0.5 
1.8 0.40 <0.5 
1.6 0.27 <0.5 
1.3 <0.03 <0.5 
1.5 <0.05 <0.5 
1.7 0.39 <0.5 
1.8 <0.05 <0.5 
1.6 0.31 <0.5 
1.9 <0.05 <0.5 
1.4 <0.06 <0.5 
1.8 0.53 <0.5 
1.3 0.45 <0.5 
1.8 <0.03 <0.5 
1.3 0.29 <0.5 
1.7 <0.06 <0.5 

0.56 
0.76 
1.04 
0.64 
0.56 
0.60 
0.88 
0.88 
0.82 
0.85 
1.05 
0.67 
0.71 
0.92 
1.05 
0.80 
0.65 
0.96 
0.79 
1.09 
0.56 
0.93 
0.70 
0.90 
0.67 
0.98 
0.56 
0.71 

0.07 NA 
0.14 701 
0.20 827 
0.16 885 
0.07 NA 
0.12 1538 
0.19 467 
0.17 435 
0.14 NA 
0.14 303 
0.16 314 
0.22 488 
0.12 NA 
0.15 NA 
0.15 6n 
0.14 NA 
0.07 NA 
0.10 685 
0.07 NA 
0.20 1408 
0.07 NA 
0.18 788 
0.14 542 
0.15 6n 
0.13 1079 
0.13 NA 
0.12 NA 
0.14 no 

2.04 
2.28 
2.15 
2.06 
2.99 
2.16 
2.04 
2.37 
2.07 
2.25 
2.29 
2.19 
1.91 
2.17 
1.93 
1.62 
1.89 
2.02 
2.04 
2.56 
2.31 
2.45 
2.23 
2.37 
2.27 
2.19 
1.90 
2.19 

- _1- .' __ • . _._ -_ .. , ... _- - -



---. ' .. __ ............. -' .. - - -

0\ 
--.l 

Sample 
No. 

DOT-0121-1 
DOT-0121-2 
DOT-0122 
DOT-0123 
DOT-0124 
DOT-0125 
DOT-0126 
DOT-0127 
DOT-0128 
DOT-0129 
DOT-013O-1 
DOT-013O-2 
DOT-0131 
DOT-0132 
DOT-0132 
DOT-0133 
DOT-0134 
DOT-0135 
DOT-0136 
DOT-0137 
DOT-0138 
DOT-0138-1 
DOT-0138-2 
DOT-0139 
DOT-014O-1 
DOT-014O-2 
DOT-0141 
DOT-0142 

DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Se Sr Ta TIl U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

<2 <500 <0.5 
<2 950 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 850 <0.5 

4 1300 <0.5 
<2 <500 <0.5 
<2 970 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 940 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 690 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

1.0 <0.2 
1.4 1.2 
1.6 0.8 
2.1 1.6 
2.8 <0.2 
1.5 1.3 
1.3 1.0 
2.0 0.9 
2.0 0.9 
1.2 1.6 
1.6 <0.2 
1.8 1.2 
0.9 1.2 
2.1 <0.2 
2.0 1.2 
1.0 1.6 
1.8 1.2 
2.8 1.4 
2.8 1.2 
1.5 1.3 
2.1 <0.2 
1.0 0.7 
1.8 1.4 
2.0 <0.1 
1.6 1.9 
1.9 1.1 
0.7 1.1 
1.1 1.2 

<1 3400 
<1 3000 
<1 3100 
<1 3100 
<1 3300 
<1 3400 
<1 2800 
<1 2300 
<1 2400 
<1 2800 
<1 3000 
<1 3100 
<1 2700 
<1 2700 
<1 3000 
<1 3100 
<1 2900 
<1 4000 
<1 3200 

<1 3400 
<1 3100 
<1 2900 
<1 3500 
<1 3400 
<1 3000 
<1 2900 
<1 3600 
<1 2200 

11.0 
9.8 

12.0 
14.0 
13.0 
11.0 
14.0 
12.0 
13.0 
13.0 
9.6 

10.0 
9.0 

11.0 
10.0 
12.0 
10.0 
14.0 
13.0 
9.6 

14.0 
5.6 

11.0 
11.0 
12.0 
9.6 

12.0 
8.3 

18 
19 
20 
25 
17 
21 
24 
20 
25 
22 
17 
19 
17 
17 
17 
23 
19 
32 
26 
19 
25 
10 
22 
18 
22 
19 
19 
14 

15.0 
<5 

12.0 
12.0 

<5 
<5 
<5 
7.0 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

14.0 
22.0 

<5 
8.0 
<5 
<5 
<5 

13.0 
13.0 

<5 
<5 
<5 

1.5 <0.05 <0.5 
1.3 <0.04 <0.5 
1.6 0.36 <0.5 
1.7 0.21 <0.5 
1.7 <0.06 <0.5 
1.7 0.25 <0.5 
1.8 0.49 <0.5 
1.6 <0.03 <0.5 
1.6 <0.03 <0.5 
1.7 0.52 <0.5 
1.5 0.40 <0.5 
1.4 0.30 <0.5 
1.2 0.30 <0.5 
1.7 0.32 <0.5 
1.4 <0.05 <0.5 
1.6 0.37 <0.5 
1.6 <0.02 <0.5 
2.0 0.57 <0.5 
1.9 <0.03 0.5 
1.6 0.34 <0.5 
1.7 <0.06 <0.5 
0.8 <0.03 <0.5 
1.7 <0.03 <0.5 
1.5 0.46 <0.5 
1.7 0.28 <0.5 
1.5 0.38 <0.5 
1.6 <0.07 <0.5 
1.2 <0.04 <0.5 

0.87 
0.50 
0.74 
0.61 
0.79 
0.60 
1.18 
0.94 
1.00 
0.92 
0.58 
0.52 
0.52 
0.55 
0.53 
0.80 
0.62 
1.04 
0.85 
0.74 
1.06 
0.49 
0.78 
o.n 
0.71 
0.76 
o.n 
0.60 

0.14 788 
0.05 NA 
0.19 1348 
0.19 805 
0.16 993 
0.13 NA 
0.21 493 
0.13 NA 
0.10 NA 
0.21 559 
0.06 NA 
0.08 NA 
0.11 591 
0.14 NA 
0.09 676 
0.06 707 
0.12 NA 
0.23 1026 
0.17 NA 
0.13 NA 
0.20 875 
0.11 NA 
0.15 NA 
0.17 1461 
0.07 NA 
0.08 NA 
0.05 794 
0.14 NA 

1.95 
1.76 
2.14 
2.13 
2.26 
2.27 
2.41 
2.12 
2.22 
1.99 
1.88 
1.75 
2.02 
1.87 
1.96 
2.05 
2.29 
2.26 
2.27 
2.15 
2.57 
1.70 
2.15 
2.09 
2.29 
2.16 
2.01 
1.74 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-0143 
DOT-0143 
DOT-0144 
DOT-0145 
DOT-0146 
DOT-0147 
DOT-0148 
DOT-0149 
DOT-0150-1 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<3 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

5 980 <0.5 
DOT -0150-2 <2 <500 <0.5 
DOT-0151 
DOT-0152 
DOT-0153 
DOT-0154 
DOT-0155 
DOT-0156 
DOT-0157 
DOT-0158 
DOT-0159 

<3 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

6 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

DOT -0160-1 <2 <500 <0.5 
DOT -0160-2 <2 <500 <0.5 
DOT -0161 <2 <500 <0.5 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

1.7 2.1 
1.4 0.9 
1.1 1.1 
1.1 0.8 
0.8 1.3 
0.9 <0.2 
1.7 1.1 
0.7 <0.2 
1.4 0.8 
0.7 <0.1 
0.7 <0.2 
1.1 1.0 
1.0 0.7 
1.5 <0.2 
1.9 1.0 
0.7 0.9 
1.2 1.0 
0.7 <0.1 
1.9 0.9 
1.3 1.4 
1.7 2.0 
1.5 1.6 
1.6 1.8 
1.6 0.6 
1.7 1.6 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

2800 
3100 
2800 
2700 
2600 
3300 

2800 
2600 
2700 

<1 2700 
<1 3000 
<1 3400 
<1 4100 
<1 2800 
<1 2600 

<1 4000 
<1 2900 

<1 2500 
<1 3700 
<1 3900 

<1 4700 
<1 3700 
<1 4000 
<1 3000 
<1 3800 

14.0 
11.0 
11.0 
8.6 

11.0 
11.0 
9.7 

12.0 
8.7 
8.0 

11.0 
10.0 
9.0 
9.0 

11.0 
12.0 
14.0 
11.0 
12.0 
12.0 
15.0 
11.0 
12.0 
10.0 
11.0 

DOT-0162 
DOT-0163 
DOT-0164 
DOT-0165 
DOT-0166 
DOT-0167 

<2 <500 <0.5 2.1 1.0 <1 3500 13.0 
<2 <500 <0.5 1.2 1.1 <1 3600 12.0 
<2 <500 <0.5 1.0 0.9 <1 2700 10.0 

25 
17 
23 
15 
18 
17 
18 
15 
17 
17 
19 
21 
18 
12 
23 
20 
22 
21 
23 
23 
25 
15 
20 
20 
20 

<5 
10.0 

<5 
5.0 
<5 
<5 
<5 
<5 

12.0 
<5 
<5 

10.0 

<5 
<5 

10.0 
<5 
8.0 
7.0 
<5 
<5 
<5 
<5 

13.0 
10.0 
15.0 

23 <5 
21 11.0 
17 6.0 

1.9 0.57 <0.5 
1.4 <0.04 <0.5 
1.3 <0.04 <0.5 
1.2 <0.03 <0.5 
1.4 <0.07 <0.5 
1.3 <0.06 <0.5 
1.5 0.37 <0.5 
1.6 0.54 <0.5 
1.5 <0.03 <0.5 
1.1 <0.05 <0.5 
1.5 <0.06 <0.5 
1.5 0.38 <0.5 
1.3 0.26 <0.5 
1.1 <0.05 <0.5 
1.7 0.40 <0.5 
1.6 <0.04 1.0 
1.8 <0.04 <0.5 
1.5 0.62 <0.5 
1.5 0.35 <0.5 
1.5 <0.04 <0.5 
1.9 <0.05 <0.5 
1.5 <0.06 <0.5 
1.5 <0.05 <0.5 
1.6 0.26 <0.5 
1.5 <0.04 <0.5 

1.05 
0.54 
0.78 
0.61 
0.86 
0.80 
0.66 
0.72 
0.75 
0.41 
0.80 
0.80 
0.72 
0.71 
0.74 
1.12 
o.n 
0.93 
0.72 
0.65 
0.94 
0.87 
0.90 
0.81 
0.54 

0.20 
0.17 
0.12 
0.07 
0.16 
0.16 
0.12 
0.14 
0.06 

936 
861 
706 
NA 

1027 
1647 

NA 
536 
NA 

0.12 1113 
0.14 1240 
0.10 NA 
0.17 1462 
0.14 700 
0.13 NA 
0.10 933 
0.21 854 
0.12 427 
0.14 993 
0.13 1524 
0.17 1425 
0.06 1031 
0.18 912 
0.15 NA 
0.15 1125 

1.98 
2.34 
1.74 
1.78 
2.11 
2.12 
2.00 
2.23 
2.13 
1.74 
2.20 
2.05 
1.44 
2.13 
2.12 
1.84 
2.11 
1.99 
2.10 
2.13 
2.23 
2.21 
2.05 
2.20 
1.86 

1.7 <0.05 <0.5 0.83 0.15 1654 2.42 
1.7 0.49 <0.5 0.94 0.13 1350 1.93 
1.3 <0.04 <0.5 0.70 0.11 704 1.81 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT -0168 <2 <500 <0.5 
DOT -0169 <2 <500 <0.5 
DOT -0170-1 <2 <500 <0.5 
DOT -0170-2 <2 <500 <0.5 
DOT-0171 
DOT-0172 
DOT-0173 
DOT-0174 
DOT-0175 
DOT-0176 
DOT-0177 
DOT-0178 
DOT-0179 
DOT-0180-1 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1200 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1400 <0.5 
<3 <500 <0.5 
<2 <500 <0.5 
<2 1800 <0.5 

DOT-0180-2 <3 <500 <0.5 
DOT -0181 <2 <500 <0.5 
DOT -0182 <2 780 <0.5 
DOT -0183 <2 740 <0.5 
DOT -0184 <2 470 <0.5 
DOT-0185 
DOT-0186 
DOT-0187 
DOT-0188 

<2 <500 <0.5 
2 <500 <0.5 

<2 <500 <0.5 
<3 <500 <0.5 

1.2 1.8 
0.6 0.9 
0.9 <0.2 
0.6 <0.2 
0.6 <0.1 
1.0 0.9 
1.7 0.7 
1.4 0.9 
0.5 1.0 
0.8 1.2 
0.9 <0.1 
1.2 0.9 
1.9 1.2 
1.6 1.4 
0.6 0.8 
1.3 1.3 
1.8 0.9 
2.0 0.8 
1.9 1.5 
1.0 <0.1 
1.9 1.8 
0.8 0.8 
1.6 1.4 

DOT-0189 <2 <500 <0.5 2.2 1.3 
DOT-0190-1 <2 <500 <0.5 1.6 1.2 
DOT -0190-2 <2 <500 <0.5 1.6 1.6 
DOT-0191 <2 <500 <0.5 2.0 1.2 
DOT-0192 <2 <500 <0.5 1.1 0.7 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

3400 

2900 
3300 

3100 
3200 
3200 

3700 
2500 
2800 
2900 
2300 
2800 
3300 
4100 
3600 
3700 
2900 
3400 

3300 

<1 3600 
<1 3500 
<1 3600 
<1 4800 
<1 4500 
<1 4100 
<1 3700 
<1 4300 
<1 3500 

12.0 
11.0 
12.0 
11.0 
8.0 

11.0 
13.0 
8.3 

10.0 
11.0 
9.0 

12.0 
12.0 
11.0 
11.0 
11.0 
11.0 
11.0 
10.0 
9.3 

12.0 
9.0 

12.0 
12.0 
11.0 
11.0 
15.0 
9.8 

17 
18 
21 
16 
16 
17 
20 
14 
19 
19 
18 
25 
19 
18 
21 
18 
19 
19 
20 
19 
19 
16 
27 
21 
19 
22 
32 
18 

<5 
<5 

10.0 
<5 

16.0 
<5 
<5 
<5 
<5 
<5 
<5 

13.0 
<5 
<5 
<5 

10.0 
<5 
<5 
8.0 
<5 

11.0 
<5 
<5 
<5 
8.0 

10.0 
10.0 
8.0 

1.5 <0.05 <0.5 
1.4 <0.05 <0.5 
1.4 <0.05 <0.5 
1.4 0.31 <0.5 
1.2 <0.04 <0.5 
1.4 0.44 <0.5 
1.7 0.57 <0.5 
1.3 0.31 <0.5 
1.4 <0.05 <0.5 
1.3 <0.05 <0.5 
1.2 0.43 <0.5 
1.4 <0.06 <0.5 
1.7 <0.05 <0.5 
1.6 0.25 <0.5 
1.4 <0.06 <0.5 
1.5 <0.04 <0.5 
1.6 0.27 <0.5 
1.5 <0.05 <0.5 
1.4 <0.04 <0.5 
1.3 <0.04 <0.5 
1.7 0.40 <0.5 
1.3 <0.04 <0.5 
1.4 0.42 <0.5 

0.94 
0.86 
1.10 
0.68 
0.50 
0.74 
0.99 
0.42 
0.77 
0.86 
0.51 
0.95 
0.94 
0.62 
0.80 
0.97 
0.68 
0.65 

0.78 
0.71 
0.79 
0.58 
0.98 

1.5 <0.05 <0.5 0.99 
1.5 <0.03 <0.5 0.69 
1.6 0.32 <0.5 0.76 
2.0 <0.05 <0.5 1.08 
1.3 <0.05 0.7 0.81 

0.18 1041 
0.19 954 
0.22 956 
0.24 921 
0.11 867 
0.10 897 
0.09 889 
0.11 NA 
0.11 1063 
0.17 914 
0.10 585 
0.15 888 
0.11 2556 
0.12 NA 
0.16 1906 
0.17 1613 
0.11 NA 
0.05 1267 
0.08 NA 
0.09 1493 
0.11 NA 
0.11 1359 
0.20 1031 
0.20 1460 
0.07 NA 
0.10 NA 
0.19 1213 
0.14 891 

1.79 
2.19 
1.83 
1.95 
1.46 
2.22 
1.96 
1.85 
1.96 
1.97 
1.89 
1.97 
2.15 
1.87 
1.79 
1.95 
2.37 
2.30 

1.81 
1.76 
2.03 
1.82 
2.00 
1.83 
1.96 
2.19 
2.25 
1.72 

- -
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-0193-1 <2 <500 <0.5 0.8 <0.1 
DOT-0193-2 <2 1100 <0.5 0.6 0.1 
DOT-0194 
DOT-0195 
DOT-0196 
DOT-0197 
DOT-0198 
DOT-0199 

<2 <500 <0.5 1.5 0.7 
<2 <500 <0.5 1.1 <0.2 
<2 <500 <0.5 1.2 <0.2 
<2 <500 <0.5 0.5 <0.1 
<2 <500 <0.5 
<2 1200 <0.5 

DOT -0200-1 <2 <500 <0.5 
DOT -0.200-2 <2 <500 <0.5 
DOT -0201 <2 <500 <0.5 
DOT -0202 <2 <500 <0.5 
DOT -0203 <2 600 <0.5 
DOT-0204 <2 1300 <0.5 
DOT -0205 <2 <500 <0.5 
DOT -0206 <2 <500 <0.5 
DOT-0207 
DOT-0208 
DOT-0209 

<2 <500 <0.5 
<2 <500 <0.5 
<2 770 <0.5 

DOT -0210-1 <2 <500 <0.5 
DOT -0210-2 <2 <500 <0.5 
DOT -0211 <2 <500 <0.5 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

0.5 <0.2 
1.6 1.1 
1.1 0.9 
1.8 <0.2 
1.4 <0.2 
1.6 0.7 
2.0 1.0 
2.1 1.8 
2.0 1.1 
1.6 1.0 
0.9 1.2 
1.3 <0.1 
2.1 2.5 
1.6 <0.2 
1.2 1.0 
0.7 0.9 
1.4 <0.1 
1.2 1.1 
1.4 1.4 

DOT-0212 
DOT-0213 
DOT-0214 
DOT-0215 
DOT-0216 
DOT-0217 

<2 <500 <0.5 1.9 2.4 
<2 <500 <0.5 1.9 1.2 
<2 <500 <0.5 2.7 1.3 

<1 3100 
<1 3000 
<1 2600 

<1 2300 
<1 2900 
<1 2700 

1 2800 
<1 2900 
<1 2700 
<1 2700 
<1 2500 

<1 2700 
<1 2700 
<1 3300 
<1 2300 
<1 2700 
<1 4600 

1 4900 
<1 3700 
<1 3600 
<1 3700 
<1 4000 
<1 5400 
<1 2900 
<1 3900 
<1 3100 
<1 3700 
<1 3700 

8.5 
5.9 

10.0 
11.0 
12.0 
9.0 
9.9 

11.0 
13.0 
12.0 
10.0 
12.0 
12.0 
14.0 
12.0 
10.0 
10.0 
13.0 
11.0 
11.0 
11.0 
11.0 
8.0 
9.0 

11.0 
10.0 
11.0 
14.0 

13 
10 
17 
16 
25 
13 
18 
24 
21 
23 
19 
19 
18 
25 
21 
22 
16 
21 
20 
21 
19 
19 
13 
13 
16 
19 
21 
23 

<5 
<5 
<5 
<5 

13.0 
<5 
<5 
<5 

10.0 
15.0 
12.0 
9.0 

10.0 
10.0 
12.0 

<5 
<5 

15.0 
11.0 

<5 
<5 
<5 
<5 
<5 

10.0 
12.0 

<5 
<5 

1.0 0.29 <0.5 0.87 
0.7 <0.03 <0.5 0.54 
1.3 <0.04 <0.5 0.84 
1.5 <0.07 <0.5 0.75 
1.6 <0.04 <0.5 0.62 
1.2 <0.05 <0.5 0.70 
1.4 <0.06 <0.5 0.68 
1.4 0.38 <0.5 0.76 
1.7 0.36 <0.5 0.97 
1.7 <0.05 <0.5 0.67 
1.5 <0.04 <0.5 0.81 
1.6 <0.05 <0.5 0.89 
1.6 <0.05 <0.5 0.62 
1.8 0.34 <0.5 0.85 
1.7 0.26 <0.5 0.77 
1.4 0.15 <0.5 0.70 
1.5 <0.06 <0.5 0.58 
1.7 <0.04 <0.5 1.12 
1.5 0.26 <0.5 0.65 
1.3 <0.05 <0.5 0.93 
1.3 <0.05 <0.5 0.89 
1.5 <0.04 <0.5 0.85 
1.2 <0.04 <0.5 0.50 
1.2 0.28 <0.5 0.64 
1.3 <0.05 <0.5 0.72 
1.7 0.29 <0.5 0.56 
1.8 0.49 <0.5 0.79 
1.7 <0.05 <0.5 0.75 

0.16 461 
0.10 2152 
0.12 742 
0.15 656 
0.14 1191 
0.14 688 
0.14 794 
0.10 NA 
0.07 659 
0.15 664 
0.08 NA 
0.12 523 
0.1.9 1328 
0.09 NA 
0.08 NA 
0.15 NA 
0.16 3167 
0.16 1036 
0.10 NA 
0.18 1572 
0.17 1558 
0.12 820 
0.10 789 
0.12 1943 
0.14 911 
0.11 NA 
0.13 NA 
0.15 1597 

1.71 
1.69 
1.94 
2.18 
2.25 
2.09 
1.90 
2.17 
1.98 
2.05 
1.83 
2.15 
2.39 
2.01 
2.14 
2.21 
1.92 
2.04 
2.06 
2.08 
2.21 
1.94 
1.89 
1.78 
2.17 
1.91 
2.30 
2.39 

___ . _ .. ____ l" ___ ; ____ _ _ 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT -0218 <2 <500 <0.5 
DOT -0219 <2 650 <0.5 
DOT -0220-1 <2 <500 <0.5 
DOT -0220-2 <2 <500 <0.5 
DOT -0221 <2 <500 <0.5 
DOT -0222 <2 <500 <0.5 
DOT -0223 <2 <500 <0.5 
DOT -0224 <2 <500 <0.5 
DOT -0225 <2 <500 <0.5 
DOT -0226 <2 <500 <0.5 
DOT -0227 <2 <500 <0.5 
DOT -0228-1 <2 700 <0.5 
DOT -0228-2 <2 650 <0.5 
DOT -0229 <2 <500 <0.5 
DOT-023O-1 <2 <500 <0.5 
DOT -0230-2 <2 <500 <0.5 

<3 <500 <0.5 
<2 900 <0.5 
<2 730 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 2400 <0.5 

0.7 1.4 
1.5 0.6 
0.9 <0.1 
1.8 <0.1 
1.5 1.2 
0.8 <0.1 
1.8 1.6 
1.2 1.5 
1.3 <0.2 
1.3 <0.1 
1.5 1.2 
1.3 0.6 
1.8 1.1 
1.3 1.1 
1.6 1.6 
1.1 1.3 
2.1 <0.2 
1.3 1.2 
1.4 0.7 
1.1 0.9 
1.8 0.7 
1.4 1.3 
1.4 0.7 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

3300 
3000 
2300 

2500 
3200 
2700 
2800 
2000 
3000 
2500 
2300 
2400 
3400 
2700 
2700 
2900 
3200 
2200 
2200 
3200 

2100 
4100 
4300 

DOT-0231 
DOT-0232 
DOT-0233 
DOT-0234 
DOT-0235 
DOT-0236 
DOT-0237 
DOT-0238 
DOT-0239 
DOT-024O 

<2 1300 <0.5 0.8 1.4 <1 5900 
<2 <500 <0.5 1.4 0.6 <1 5500 
<2 700 <0.5 1.9 2.1 <1 3600 

12.0 
8.3 
8.0 
9.0 
8.0 

10.0 
10.0 
10.0 
9.0 
8.0 

11.0 
10.0 
8.0 

11.0 
10.0 
12.0 
13.0 
9.6 
8.1 

13.0 
9.8 

10.0 
8.8 
9.1 
8.9 
9.0 

DOT-0241-1 <2 <500 <0.5 1.6 1.3 <1 2900 8.7 
DOT-0241-2 <2 <500 <0.5 2.0 1.0 <1 3600 11.0 

24 
16 
17 
14 
15 
16 
19 
20 
18 
13 
20 
21 
12 
18 
18 
24 
23 
17 
12 
21 
16 
18 
14 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
7.0 

11.0 
11.0 
10.0 
7.0 
<5 

19.0 
<5 
<5 

10.0 
<5 
<5 
<5 

10.0 
<5 

20 <5 
17 <5 
18 13.0 
16 8.0 
19 16.0 

1.6 <0.04 <0.5 
1.3 0.22 <0.5 
1.0 0.28 <0.5 
1.1 <0.05 <0.5 
1.2 0.34 <0.5 
1.3 0.30 <0.5 
1.5 <0.03 <0.5 
1.5 0.28 <0.5 
1.3 <0.04 <0.5 
1.2 0.20 <0.5 
1.5 0.15 <0.5 
1.4 <0.04 <0.5 
1.2 <0.03 <0.5 
1.5 0.39 <0.5 
1.4 <0.05 <0.5 
1.8 0.31 <0.5 
1.7 0.62 <0.5 
1.3 0.28 <0.5 
1.2 0.23 <0.5 
1.7 <0.06 <0.5 
1.4 <0.03 <0.5 
1.5 0.40 <0.5 
1.3 0.32 0.6 

0.78 
0.62 
0.62 
0.61 
0.49 
0.64 
0.65 
0.60 
0.79 
0.62 
0.60 
0.65 
0.37 
0.77 
0.82 
0.57 
1.05 
0.51 
0.48 
0.83 
0.61 
0.58 
0.53 

0.13 
0.08 
0.08 
0.12 
0.10 
0.12 
0.10 
0.11 
0.16 
0.10 
0.14 
0.17 
0.10 
0.14 
0.13 
0.19 
0.13 
0.07 
0.09 
0.14 
0.11 
0.13 
0.14 

1.2 <0.07 <0.5 0.76 0.14 
1.2 <0.04 <0.5 0.81 0.13 
1.5 0.29 <0.5 0.57 0.10 

1525 2.11 
NA 2.20 

471 1.89 
517 2.02 
768 1.97 
813 1.67 
NA 2.03 
NA 1.99 

1470 1.95 
NA 2.11 
NA 2.05 

842 2.12 
NA 2.00 

844 . 1.96 
1174 2.32 
1014 1.87 
1224 2.40 

NA 2.11 
NA 1.71 

856 2.01 
NA 2.05 
NA 1.66 
NA 1.88 

848 1.94 
NA 1.89 
NA 1.99 

1.3 0.25 <0.5 0.51 0.11 NA 1.98 
1.5 <0.05 <0.5 1.01 0.17 1848 1.99 
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DOT LAKE BLACK SPRUCE (Picaa mariana) lWlGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta 111 U W zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-0242 
DOT-0243 
DOT-0244 
DOT-0245 

<2 <500 <0.5 1.7 1.1 
<2 <500 <0.5 1.1 1.2 
<2 <500 <0.5 0.9 1.5 
<2 <500 <0.5 1.7 1.3 

DOT -0246-1 <2 <500 <0.5 2.1 0.1 
DOT -0246-2 <2 <500 <0.5 1.4 1.8 
DOT -0247 <3 <500 <0.5 2.1 1.8 
DOT -0248 <2 <500 <0.5 1.1 1.0 
DOT -0249 <2 <500 <0.5 1.8 1.4 
DOT-0250-1 <2 1000 <0.5 2.1 1.8 
DOT -0250-2 <2 <500 <0.5 2.7 1.5 
DOT -0251 <2 <500 <0.5 0.7 <0.2 
DOT -0252 <2 <500 <0.5 1.2 0.7 
DOT -0253 <2 <500 <0.5 1.6 0.8 
DOT-0254 
DOT-0255 
DOT-0256 
DOT-0257 
DOT-0258 
DOT-0259 

<2 <500 <0.5 1.0 1.4 
<2 <500 <0.5 1.1 1.4 
<2 <500 <0.5 1.1 <0.1 
<2 <500 <0.5 0.9 <0.2 
<2 <500 <0.5 2.1 0.6 
<2 <500 <0.5 2.2 1.2 

DOT-0260-1 <2 <500 <0.5 1.0 <0.2 
DOT -0260-2 <2 <500 <0.5 2.3 1.2 

1 2900 
<1 3400 

<1 3900 

<1 3700 
<1 3500 
<1 3500 
<1 3400 

<1 4300 
<1 3300 

<1 4000 
<1 3700 
<1 2800 
<1 2300 
<1 2500 
<1 2900 

<1 2800 
<1 2400 
<1 3100 
<1 2600 
<1 2000 

<1 2600 

<1 2000 

10.0 
11.0 
12.0 
12.0 
13.0 
14.0 
17.0 
12.0 
11.0 
12.0 
13.0 
12.0 
10.0 
12.0 
13.0 
13.0 
8.8 

12.0 
13.0 
12.0 
12.0 
12.0 

DOT -0261 <2 <500 <0.5 1.4 <0.1 < 1 2500 11.0 
DOT -0262 <2 <500 <0.5 0.9 <0.2 2 2400 9.4 
DOT-0263-1 <2 720 <0.5 1.1 1.0 <1 2000 9.7 
DOT -0263-2 <2 <500 <0.5 0.8 0.7 < 1 4000 8.4 
DOT-0264 <2 <500 <0.5 1.0 1.0 <1 3800 7.0 
DOT-0265 <2 <500 <0.5 1.1 0.7 <1 3100 12.0 

22 
18 
19 
25 
24 
24 
26 
21 
20 
20 
24 
21 
18 
18 
23 
22 
12 
19 
23 
20 
28 
23 

9.0 
<5 

18.0 
15.0 
12.0 
11.0 
15.0 

<5 
<5 
<5 

10.0 
9.0 

18.0 
9.0 

20.0 
11.0 
12.0 

<5 
18.0 
10.0 

<5 
12.0 

23 10.0 
17 <5 
18 <5 
18 10.0 
13 <5 
18 13.0 

1.6 <0.03 <0.5 0.73 
1.5 <0.06 <0.5 0.79 
1.6 0.21 <0.5 0.60 
1.7 <0.04 <0.5 0.91 
1.5 0.28 <0.5 0.90 
1.7 <0.06 <0.5 1.05 
2.1 <0.06 <0.5 1.15 
1.5 <0.04 <0.5 0.65 
1.4 0.34 <0.5 0.75 
1.5 <0.05 <0.5 0.99 
1.8 0.16 <0.5 0.86 
1.4 <0.06 <0.5 0.66 
1.4 <0.05 <0.5 0.64 
1.5 0.51 <0.5 0.85 
1.6 <0.06 <0.5 1.15 
1.6 <0.05 <0.5 0.84 
1.1 <0.05 <0.5 0.52 
1.6 <0.05 <0.5 0.87 
1.6 0.35 <0.5 0.54 
1.6 0.30 <0.5 0.58 
1.6 <0.07 <0.5 0.92 
1.6 0.31 <0.5 0.76 

0.11 NA 
0.16 1n9 
0.14 925 
0.15 715 
0.17 1005 
0.20 982 
0.15 1331 
0.14 1090 
0.16 888 
0.16 790 
0.09 NA 
0.13 973 
0.11 1045 
0.14 1179 
0.12 882 
0.17 768 
0.10 836 
0.16 1016 
0.05 NA 
0.05 NA 
0.18 1242 
0.09 NA 

2.16 
2.18 
2.31 
2.50 
2.78 
2.47 . 
2.56 
2.26 
2.40 
2.38 
2.40 
2.23 
1.81 
2.03 
2.37 
1.89 
1.92 
1.74 
1.96 
2.29 
2.04 
2.20 

1.5 <0.04 <0.5 0.93 0.15 461 2.84 
1.3 <0.05 <0.5 0.68 0.17 993 1.75 
1.3 0.42 <0.5 0.88 0.06 NA 2.11 
1.1 <0.05 <0.5 0.75 0.15 2026 1.64 
1.0 <0.05 <0.5 0.44 0.08 1328 1.85 
1.5 0.40 <0.5 0.91 0.22 564 1.94 

---- .------ -_ .. '-- -- -
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Sample 
No. 

OOT-0266 
00T-0267 
00T-0268 
00T-0270-1 
00T-0270-2 
00T-0271 
00T-0272 
00T-0273 
00T-0274 
00T-0275 
00T-0276 
OOT-0277 
00T-0278 
00T-0279 
00T-0280-1 
00T-0280-2 
00T-0281 
00T-0282 
00T-0283 
00T-0284 
00T-0285 
00T-0286 
00T-0287 
00T-0288 
00T-0289 
00T-0290-1 
00T-0290-2 
00T-0291 

DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sa Sr Ta TIl U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

<2 <500 <0.5 
<2 1100 <0.5 
<2 760 <0.5 
<2 <500 <0.5 

4 <500 <0.5 
<2 <500 <0.5 
<2 840 <0.5 
<2 1700 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 730 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 360 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

0.9 1.6 
1.3 <0.2 
1.8 1.2 
0.9 1.4 
1.4 0.9 
1.5 <0.1 
1.5 1.4 
1.4 0.8 
0.8 1.1 
1.8 1.1 
2.3 0.8 
1.5 1.1 
1.8 1.5 
2.4 1.1 
1.7 0.7 
1.5 <0.1 
2.0 1.1 
1.6 <0.2 
1.8 1.1 
1.3 1.0 
1.6 0.9 
2.2 1.3 
0.9 1.0 
1.8 1.1 
1.6 <0.2 
1.8 <0.2 
2.2 0.7 
1.6 0.8 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

3500 

2800 
2500 
3100 
2600 
2400 
2100 
2700 
3700 
3300 

3700 
3200 

3000 
3300 

2500 

2700 
2400 
2000 

3000 

2000 

2600 
3100 
2200 

2700 
2400 
2300 
2300 
3600 

10.0 
11.0 
9.5 

14.0 
10.0 
9.0 

12.0 
11.0 
13.0 
11.0 
12.0 
10.0 
11.0 
13.0 
11.0 
9.0 

12.0 
9.5 

13.0 
7.8 

13.0 
15.0 
11.0 
16.0 
13.0 
13.0 
16.0 
13.0 

20 

19 
18 
26 
19 
19 
23 
18 
25 

21 
22 
19 
21 
23 
18 
15 
26 
18 
27 
15 
23 
26 
16 
26 
23 
18 
18 
26 

<5 
16.0 
9.0 
<5 
<5 

11.0 
11.0 

<5 
11.0 

<5 
<5 
8.0 
<5 

11.0 
7.0 

11.0 
11.0 

<5 
13.0 
9.0 

15.0 
16.0 

<5 
18.0 

<5 
<5 
<5 

10.0 

1.4 <0.05 <0.5 
1.5 <0.06 <0.5 
1.4 0.35 <0.5 
1.6 <0.05 <0.5 
1.5 <0.03 <0.5 
1.2 <0.04 <0.5 
1.6 0.26 <0.5 
1.3 <0.05 <0.5 
1.8 0.48 <0.5 
1.7 0.26 <0.5 
1.7 0.30 <0.5 
1.4 0.27 <0.5 
1.5 0.33 <0.5 
1.9 0.24 <0.5 
1.5 0.46 <0.5 
1.2 <0.04 <0.5 
1.6 <0.03 <0.5 
1.3 0.29 <0.5 
1.8 0.37 <0.5 
1.2 <0.03 <0.5 
1.7 0.40 <0.5 
1.7 0.32 1.3 
1.4 0.44 <0.5 
2.0 <0.07 <0.5 
1.7 <0.05 <0.5 
1.7 o.n <0.5 
2.0 0.37 <0.5 
1.7 0.31 <0.5 

0.81 
0.73 
0.76 
0.96 
0.71 
0.67 
1.02 
0.70 
0.99 
0.67 
0.49 
0.55 

0.92 
0.78 
0.75 
0.68 
0.90 
0.44 
0.81 
0.52 
0.91 
1.01 
0.79 
1.12 
0.85 
o.n 
1.24 
0.90 

0.16 
0.19 
0.11 
0.20 
0.12 
0.10 
0.14 
0.16 
0.17 
0.13 
0.10 
0.05 
0.08 
0.20 
0.12 
0.06 
0.14 
0.13 
0.09 
0.11 
0.17 
0.09 
0.15 
0.18 
0.17 
0.08 
0.20 
0.13 

887 
914 
NA 

675 
NA 

544 
NA 

891 
473 
NA 

1445 
NA 
NA 
NA 
NA 

1201 
NA 
NA 
NA 
NA 

716 
no 
858 

749 
735 
826 
980 

1487 

2.13 
2.09 
2.36 
2.08 
1.97 
2.19 
2.17 
2.02 
2.02 
2.42 
2.22 
2.13 
2.10 
2.44 
1.89 
1.79 
1.72 
2.00 
1.92 
1.90 
2.40 
1.86 
2.11 
2.21 
2.18 
1.94 
2.03 
2.19 

- -
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Yb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-0292 
DOT-0293 
DOT-0294 
DOT-0295 

4 <500 <0.5 1.3 0.9 <1 3000 8.3 
<2 750 <0.5 1.8 1.6 <1 2100 10.0 
<2 <500 <0.5 1.8 1.3 <1 3100 13.0 
<2 <500 <0.5 

DOT -0296-1 <2 <500 <0.5 
DOT -0296-2 <2 540 <0.5 
DOT-0297 
DOT-0298 
DOT-0299 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

DOT -0300-1 <2 <500 <0.5 
DOT -0300-2 <2 <500 <0.5 
DOT-0301 
DOT-0302 
DOT-0303 
DOT-0304 
DOT-0305 
DOT-0306 
DOT-0307 
DOT-0308 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

1.6 <0.2 
1.2 <0.2 
1.6 <0.2 
1.2 0.8 
1.4 1.9 
0.9 1.2 
1.0 1.3 
1.1 0.8 
1.1 0.8 
1.7 0.9 
1.5 1.3 
1.4 1.6 
1.0 1.3 
1.4 1.2 
1.0 0.9 
1.1 0.6 

<1 2200 
<1 3000 
<1 2400 
<1 2400 
<1 2800 
<1 2700 
<1 2400 
<1 2300 
<1 2700 
<1 2600 
<1 3000 
<1 2800 
<1 2600 
<1 2800 
<1 2500 
<1 2600 

11.0 
11.0 
11.0 
11.0 
12.0 
11.0 
11.0 
9.1 
8.2 

13.0 
12.0 
9.0 

11.0 
12.0 
7.4 
9.0 

DOT -0309 <2 <500 <0.5 1.0 0.9 < 1 2400 8.0 
DOT-0310-1 <2 <500 <0.5 1.8 0.9 <1 2800 9.0 
DOT -0310-2 <2 <500 <0.5 1.4 1.0 <1 2900 8.2 
DOT -0311 <2 <500 <0.5 1.2 <0.1 < 1 3400 11.0 
DOT-0312 <2 <500 <0.5 1.5 1.1 <1 2300 10.0 
DOT-0313 <2 <500 <0.5 1.1 1.5 <1 3500 13.0 
DOT-0314 <2 <500 <0.5 1.1 0.7 <1 2600 9.1 
DOT-0315-1 <2 <500 <0.5 1.3 <0.2 <1 3100 12.0 
DOT-0315-2 <2 <500 <0.5 2.1 1.2 <1 2300 14.0 

16 <5 
22 13.0 
22 13.0 
19 
22 
20 
19 
22 
21 
19 
16 
16 
20 
20 
18 
18 
20 
14 
14 

8.0 
<5 
<5 
<5 
<5 
<5 

12.0 
<5 

10.0 
<5 
<5 
<5 
<5 
<5 
6.0 

14.0 
16 <5 
25 <5 
16 7.0 
21 <5 
15 <5 
19 <5 
16 8.0 
23 13.0 
28 <5 

1.2 0.29 <0.5 0.58 0.13 
1.4 0.14 <0.5 0.79 0.10 
1.8 <0.04 <0.5 0.83 0.05 

NA 2.23 

1.4 0.51 <0.5 
1.5 <0.05 <0.5 
1.4 0.37 <0.5 
1.5 <0.04 <0.5 
1.4 <0.06 <0.5 
1.2 <0.05 <0.5 
1.5 0.39 <0.5 
1.2 <0.04 <0.5 
1.1 <0.04 <0.5 
1.7 0.50 <0.5 
1.6 <0.06 <0.5 
1.3 <0.06 <0.5 
1.4 0.31 <0.5 
1.4 <0.07 <0.5 
1.0 <0.03 <0.5 
1.2 <0.04 <0.5 

0.89 
1.05 
0.57 
0.86 
0.81 
0.62 
0.71 
0.74 
0.66 
0.80 
0.95 
0.52 
0.92 
0.75 
0.60 
0.76 

NA 2.35 
NA 1.89 

0.17 728 
0.12 1073 
0.12 NA 
0.15 NA 
0.16 990 
0.12 946 
0.14 823 
0.16 805 
0.11 1015 
0.19 1102 
0.14 1124 
0.10 819 
0.18 1077 
0.15 1877 
0.08 NA 
0.10 1068 

2.12 
1.96 
1.93 
1.94 
2.22 
1.80 
2.12 
2.10 
2.18 
1.98 
1.90 
1.96 
2.16 
2.09 
2.24 
2.03 

1.1 <0.06 <0.5 0.65 0.13 987 2.15 
1.2 <0.06 <0.5 0.98 0.14 1270 1.78 
1.2 0.34 <0.5 0.56 0.11 NA 1.59 
1.5 <0.04 <0.5 0.66 0.14 804 1.82 
1.3 <0.06 <0.5 0.97 0.12 1039 2.17 
1.6 <0.06 <0.5 0.89 0.19 1385 1.74 
1.2 <0.04 <0.5 0.75 0.13 732 1.80 
1.6 <0.06 <0.5 0.47 0.10 1078 2.18 
1.8 <0.06 <0.5 0.91 0.27 857 2.33 

------~--------~~ --
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-0316 
DOT-0317 
DOT-0318 

<2 <500 <0.5 1.6 1.3 
<2 <500 <0.5 1.8 1.4 
<2 <500 <0.5 2.4 1.2 

DOT -0319-1 <2 <500 <0.5 
DOT -0319-2 <2 <500 <0.5 
DOT -0320-1 <2 910 <0.5 
DOT -0320-2 <2 <500 <0.5 
DOT -0321 <2 <500 <0.5 
DOT-0322 
DOT-0323 
DOT-0324 
DOT-0325 
DOT-0326 
DOT-0327 
DOT-0328 
DOT-0329 
DOT-0330-1 
DOT-0330-2 
DOT-0331 
DOT-0332 
DOT-0333 
DOT-0334 
DOT-0335 
DOT-0336 
DOT-0337-1 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1100 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1200 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

DOT -0337 -2 <2 <500 <0.5 

4.2 1.4 
2.6 1.5 
2.7 1.4 
2.3 1.0 
0.8 <0.2 
1.7 1.2 
1.7 0.9 
1.4 1.0 
1.3 1.2 
1.5 1.2 
1.7 1.3 
1.5 0.9 
1.4 0.4 
1.6 1.0 
2.2 1.6 
0.9 0.6 
1.2 <0.2 
1.7 1.2 
1.0 <0.2 
1.2 1.9 
1.4 1.3 
1.0 <0.2 
1.9 1.1 

<1 2600 
<1 2500 
<1 2700 
<1 
<1 
<1 
<1 
<1 
<1 

1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

1900 
2300 

2600 
2400 
2400 
2100 
2100 
2200 
2200 
3000 

3200 

2700 
2600 
2500 
2200 
2500 
2500 
2300 

2200 

2500 
3000 

3400 

3200 

12.0 
16.0 
18.0 
28.0 
17.0 
18.0 
14.0 
12.0 
11.0 

9.2 
9.2 

12.0 
10.0 
11.0 
12.0 

9.2 
13.0 
13.0 
13.0 
14.0 
12.0 
12.0 
12.0 
11.0 
12.0 
11.0 

DOT-0338 
DOT-0339 

<2 <500 <0.5 1.5 1.2 <1 3100 8.7 
<2 <500 <0.5 0.9 <0.2 <1 3500 12.0 

20 
28 
33 
53 
31 
35 
29 
22 
19 
17 
16 
19 
19 
17 
22 
13 
22 
22 
22 
27 
20 
18 
19 
22 
23 
20 
16 
21 

<5 
<5 

17.0 
23.0 
13.0 

<5 
10.0 

<5 
9.0 
9.0 
<5 

11.0 
8.0 
<5 
<5 
<5 

19.0 
10.0 

<5 
<5 
<5 
<5 
<5 

16.0 
10.0 

<5 
<5 
<5 

1.5 <0.06 <0.5 0.56 
2.1 <0.04 <0.5 0.98 
2.4 0.54 <0.5 0.92 
3.3 0.60 <0.5 
2.2 0.44 <0.5 
2.3 <0.06 <0.5 
1.8 <0.03 <0.5 
1.6 0.29 <0.5 
1.4 0.31 0.5 
1.3 0.23 <0.5 
1.3 0.21 <0.5 
1.5 <0.05 <0.5 
1.4 <0.03 <0.5 
1.5 <0.05 <0.5 
1.6 0.52 <0.5 
1.2 <0.06 <0.5 
1.7 0.59 <0.5 
1.7 0.31 <0.5 
1.7 0.58 <0.5 
1.9 <0.06 <0.5 
1.5 <0.05 <0.5 
1.6 <0.06 <0.5 
1.6 <0.05 <0.5 
1.2 <0.05 <0.5 
1.4 <0.05 <0.5 
1.4 0.24 <0.5 

1.35 
0.94 
1.08 
0.68 
0.64 
0.70 
0.60 
0.67 
0.81 
0.93 
0.63 
1.02 
0.75 
0.78 
1.02 
0.84 
1.21 
0.73 
o.n 
0.83 
0.75 
0.86 
0.69 

0.17 
0.21 
0.15 
0.27 
0.18 
0.19 
0.05 
0.11 
0.11 
0.10 
0.10 
0.16 
0.14 
0.17 
0.16 
0.10 
0.07 
0.15 
0.17 
0.15 
0.15 
0.09 
0.16 
0.15 
0.17 
0.14 

680 
591 
735 
504 
NA 

891 
NA 

763 
NA 
NA 
NA 

686 
NA 

1073 
806 

1266 
1322 

NA 
951 
972 
828 

1020 
697 
825 

1506 
NA 

2.28 
2.31 
2.66 
3.10 
2.55 
2.11 
2.02 
2.20 
2.05 
2.01 
1.90 
2.23 
1.87 
1.75 
1.83 
1.87 
1.90 
2.11 
1.91 
2.17 
2.14 
2.01 
2.05 
1.91 
1.95 
2.03 

1.3 0.10 <0.5 0.62 0.12 NA 2.22 
1.6 <0.06 <0.5 1.08 0.18 1527 2.05 
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DOT LAKE BLACK SPRUCE (Picaa mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Sa Sr Ta TIl U W Zn La Ca Nd Sm Eu Tb Yb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT -0340-1 <2 <500 <0.5 
DOT -0340-2 <2 890 <0.5 
DOT -0340-3 <2 <500 <0.5 
DOT -0340-4 <2 <500 <0.5 
DOT-0341-1 <2 <500 <0.5 
DOT -0341-2 <2 <500 <0.5 
DOT -0342-1 <2 590 <0.5 
DOT -0342-2 <2 970 <0.5 
DOT -0343-1 <2 <500 <0.5 
DOT -0343-2 <2 830 <0.5 
DOT -0344-1 <2 <500 <0.5 
DOT -0344-2 <2 <500 <0.5 
DOT -0345-1 <2 <500 <0.5 
DOT -0345-2 <3 <500 <0.5 
DOT -0346-1 <2 <500 <0.5 
DOT -0346-2 <2 <500 <0.5 
DOT -0347 <2 <500 <0.5 
DOT -0348 <2 <500 <0.5 
DOT-0349 <2 <500 1.2 
DOT -0350-1 <2 <500 <0.5 
DOT-0350-2 <2 1000 <0.5 
DOT -0351 <2 <500 <0.5 
DOT -0352 <2 <500 <0.5 

0.6 <0.2 
1.4 1.4 
1.4 1.8 
1.4 1.3 
1.2 2.4 
1.7 0.9 
1.8 1.6 
0.9 0.7 
1.6 <0.2 
2.4 1.2 
1.3 1.8 
4.4 1.2 
3.8 1.5 
1.6 1.5 
4.5 1.8 
1.0 0.9 
2.3 <0.2 
1.3 1.1 
1.6 0.8 
1.8 0.8 
1.3 0.9 
1.7 0.8 
1.6 1.3 

<1 2600 
<1 2600 
<1 3200 
<1 2400 
<1 3500 
<1 1900 
<1 2100 
<1 2000 
<1 2700 
<1 2100 
<1 2300 

<1 3300 
<1 3800 
<1 2800 
<1 2300 

<1 2500 
<1 2500 
<1 3200 

<1 2200 

<1 3000 

<1 2400 
<1 2000 

<1 2500 

10.0 
11.0 
13.0 
11.0 
14.0 
12.0 
11.0 
8.3 

13.0 
15.0 
13.0 
24.0 
33.0 
13.0 
32.0 

9.4 
18.0 
18.0 
12.0 
10.0 
9.9 

11.0 
13.0 

DOT-0353 
DOT-0354 
DOT-0355 
DOT-0356 
DOT-0357 

<2 <500 <0.5 1.6 1.7 <1 2400 10.0 
<2 <500 <0.5 1.1 <0.2 < 1 2600 11.0 
<2 <500 <0.5 1.2 <0.1 <1 1900 8.6 
<2 <500 <0.5 0.7 <0.2 <1 1900 10.0 
<2 <500 <0.5 0.9 1.6 <1 2800 12.0 

15 
19 
21 
24 
27 
22 
22 
13 
19 
25 
19 
44 

58 
25 
62 
18 
33 
30 
23 
20 
20 
18 
20 

<5 
10.0 
14.0 
14.0 

<5 
<5 

17.0 
<5 

15.0 
10.0 

<5 
5.0 

24.0 
13.0 
28.0 

7.0 
17.0 

<5 
9.0 
<5 

10.0 
<5 

16.0 
14 13.0 
18 <5 
16 <5 
13 <5 
21 <5 

1.2 <0.06 <0.5 
1.5 0.25 <0.5 
1.8 0.35 <0.5 
1.8 0.37 <0.5 
1.8 <0.06 <0.5 
1.7 0.21 <0.5 
1.6 0.22 <0.5 
1.1 <0.04 <0.5 
1.6 <0.06 <0.5 
1.8 0.32 <0.5 
1.7 <0.07 <0.5 
2.7 0.84 0.6 
3.4 <0.06 <0.5 
1.7 <0.06 <0.5 
4.0 0.61 <0.5 
1.4 <0.03 <0.5 
2.3 <0.05 <0.5 
2.4 <0.06 <0.5 
1.6 0.38 <0.5 
1.3 <0.05 <0.5 
1.5 0.39 <0.5 
1.4 0.25 <0.5 
1.7 0.43 <0.5 

0.61 0.12 924 
0.85 <0.05 NA 
0.95 0.18 1478 
0.82 0.15 NA 
1.02 0.16 1519 
0.82 0.09 NA 
0.93 0.13 NA 
0.55 
1.13 
0.80 
0.48 
1.40 
1.62 
0.94 
1.48 

0.61 
1.16 
1.15 
0.68 
0.75 
0.72 
0.71 
1.03 

0.08 NA 
0.20 1347 
0.13 NA 
0.10 732 
0.12 1101 
0.23 763 
0.18 1026 
0.06 NA 
0.16 NA 
0.22 1035 
0.22 871 
0.10 NA 
0.13 761 
0.13 NA 
0.07 NA 
0.08 NA 

2.33 

1.75 
1.82 
2.40 
1.98 
2.38 
1.94 
2.03 
2.29 
2.22 
2.32 
2.63 
3.11 
2.45 
3.30 
2.22 
2.41 
2.14 
1.72 
1.88 
2.05 
1.86 
2.00 

1.5 <0.03 <0.5 0.62 0.06 NA 1.92 
1.3 <0.06 <0.5 0.87 0.17 701 2.07 
1.3 <0.03 <0.5 0.56 0.13 NA 2.14 
1.3 <0.05 <0.5 0.86 0.10 692 2.20 
1.6 <0.06 <0.5 0.87 0.19 1010 1.91 

- - - - .. - - - - - - - - -.- - .. - - -
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta TIl U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-0358 <2 <500 <0.5 
DOT -0359 <2 <500 <0.5 
DOT-0360-1 <2 <500 <0.5 
DOT -0360-2 <2 <500 <0.5 
DOT -0361 <2 <500 <0.5 
DOT-0362 
DOT-0363 
DOT-0364 
DOT-0365 
DOT-0366 
DOT-0367 
DOT-0368 
DOT-0369 
DOT-0370 
DOT-0371 
DOT-0372 
DOT-0373 
DOT-0374 
DOT-0375 
DOT-0376 
DOT-0377 
DOT-0378 
DOT-0379 
DOT-038O 
DOT-0381-1 
DOT-0381-2 
DOT-0382 
DOT-0383 

<2 <500 <0.5 
<2 990 <0.5 
<2 670 <0.5 
<2 <500 <0.5 
<2 660 <0.5 
<2 <500 <0.5 
<2 600 <0.5 
<2 <500 <0.5 
<2 1200 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 990 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<3 <500 <0.5 
<2 <500 <0.5 

0.7 1.2 
0.3 1.1 
2.1 1.0 
1.0 0.9 
1.3 <0.1 
1.3 1.4 
1.6 1.8 
1.5 <0.1 
1.7 1.8 
1.3 1.8 
1.6 1.1 
0.9 1.1 
1.8 1.2 
2.5 1.5 
2.9 0.9 
2.1 1.4 
2.3 1.1 
1.4 1.3 
1.3 <0.2 
1.8 1.1 
1.1 0.9 
2.0 1.7 
2.4 1.3 
1.2 1.1 
1.3 1.2 
1.4 0.9 
1.2 <0.2 
1.2 <0.1 

<1 2100 
1 2700 

<1 3800 
<1 3600 
<1 4000 
<1 2500 

1 2400 
<1 2500 
<1 2600 
<1 2800 
<1 3800 
<1 2700 
<1 2300 
<1 3500 
<1 2300 

2 2200 
<1 2400 
<1 2300 
<1 2200 
<1 2400 
<1 2600 
<1 2700 
<1 3000 

<1 2100 
<1 2100 
<1 2700 
<1 2500 
<1 2600 

9.5 
9.5 

13.0 
12.0 
12.0 
11.0 
11.0 
9.5 
9.8 
8.6 

12.0 
8.0 

12.0 
14.0 
15.0 
11.0 
12.0 
11.0 
11.0 
11.0 
12.0 
14.0 
15.0 
9.6 
9.9 

10.0 
9.0 
8.0 

13 
16 
23 
19 
20 
22 
21 
15 
20 
14 
24 
20 
25 
27 
27 
18 
21 
19 
19 
18 
20 
28 
28 
16 
20 
18 
17 
18 

10.0 
<5 

14.0 
<5 
<5 
9.0 
<5 
<5 
<5 
<5 
<5 

14.0 
16.0 
9.0 

15.0 
13.0 

<5 
<5 
<5 

12.0 
<5 
9.0 

10.0 
<5 
<5 
<5 
<5 
<5 

1.2 <0.06 <0.5 
1.3 <0.06 <0.5 
1.6 <0.06 <0.5 
1.5 0.32 <0.5 
1.5 <0.05 <0.5 
1.4 0.31 <0.5 
1.6 0.30 <0.5 
1.4 0.26 <0.5 
1.3 0.30 <0.5 
1.2 <0.04 <0.5 
1.6 <0.05 <0.5 
1.1 0.20 <0.5 
1.9 0.47 <0.5 
1.8 <0.06 <0.5 
2.0 0.37 <0.5 
1.4 0.34 <0.5 
1.5 0.29 <0.5 
1.5 0.45 <0.5 
1.3 <0.05 <0.5 
1.3 <0.05 <0.5 
1.4 <0.06 <0.5 
1.9 0.39 <0.5 
1.9 <0.05 <0.5 
1.4 0.28 <0.5 
1.4 <0.04 <0.5 
1.3 <0.04 <0.5 
1.1 <0.06 <0.5 
1.1 0.23 <0.5 

0.69 
0.56 
0.78 
0.72 
0.63 
0.53 
0.76 
0.75 
0.58 
0.50 
0.86 
0.56 
0.82 
0.74 
0.85 
0.78 
0.85 
0.63 
0.83 
0.81 
0.86 
1.07 
0.77 
0.71 
0.75 
0.58 
0.71 
0.66 

0.11 
0.12 
0.18 
0.14 
0.14 
0.05 
0.14 
0.14 
0.07 
0.13 
0.17 
0.13 
0.15 
0.13 
0.08 
0.13 
0.17 
0.06 
0.16 
0.16 
0.18 
0.19 
0.15 
0.07 
0.12 
0.09 
0.14 
0.13 

865 
1184 
1281 
1385 
1196 

NA 
NA 
NA 
NA 
NA 

880 
898 
NA 

1539 
NA 

800 
979 
NA 

892 
596 

1208 
1129 
874 
NA 
NA 

942 
859 

1003 

2.08 
1.95 
2.00 
1.75 
1.90 
2.19 
1.82 
1.99 
1.92 
1.85 
2.08 
1.87 
2.11 
1.88 
2.18 
2.38 
2.19 
1.86 
2.10 
2.15 
1.90 
2.08 
2.29 
2.02 
2.10 
2.07 
1.98 
1.72 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT -0384-1 <2 <500 <0.5 
DOT -0384-2 <2 770 <0.5 
DOT -0385 <2 1300 <0.5 
DOT -0386 <2 <500 <0.5 
DOT -0387 <2 <500 <0.5 
DOT -0388 3 <500 <0.5 
DOT -0389-1 <2 <500 <0.5 
DOT -0389-2 <2 <500 <0.5 
DOT -0390-1 <2 <500 <0.5 
DOT -0390-2 <2 <500 <0.5 
DOT-0391 
DOT-0392 
DOT-0393 
DOT-0394 
DOT-0395 
DOT-0396 
DOT-0397 
DOT-0398 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<3 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

DOT -0399 <2 <500 <0.5 
DOT -0400-1 <2 720 <0.5 
DOT -0400-2 <2 <500 <0.5 
DOT -0401 4 670 <0.5 

1.4 1.3 
1.7 1.1 
1.3 1.1 
1.9 <0.2 
2.5 1.0 
2.2 1.4 
1.7 1.1 
1.6 1.2 
2.1 1.7 
2.2 0.9 
2.3 2.0 
1.8 1.7 
4.1 <0.2 
3.6 <0.2 
2.6 1.2 
2.1 <0.2 
1.6 0.9 
1.5 1.6 
2.6 1.6 
1.8 1.2 
0.9 1.0 
2.2 <0.2 

DOT-0402 
DOT-0403 
DOT-0404 
DOT-0405 
DOT-0406 
DOT-0407 

<2 <500 <0.5 1.0 <0.2 
<2 <500 <0.5 1.5 0.8 
<2 <500 <0.5 1.2 0.8 
<2 <500 <0.5 1.2 2.4 
<2 <500 <0.5 1.3 0.9 
<2 <500 <0.5 1.3 1.2 

<1 2300 
<1 2500 

1 2400 
<1 3300 
<1 2800 
<1 3500 
<1 2600 
<1 3600 
<1 3200 

<1 3000 
<1 2900 
<1 3600 

<1 2400 
<1 2200 
<1 2000 
<1 2400 
<1 2700 
<1 2700 
<1 2700 
<1 2200 

<1 2200 
<1 2000 
<1 2800 
<1 3700 
<1 3200 
<1 2500 
<1 2300 
<1 3400 

8.1 
10.0 
9.7 

11.0 
17.0 
13.0 
11.0 
14.0 
13.0 
13.0 
14.0 
13.0 
18.0 
23.0 
13.0 
15.0 
14.0 
15.0 
18.0 
11.0 
11.0 
13.0 
11.0 
12.0 
11.0 
9.5 
9.3 

14.0 

18 
20 
18 
20 
32 
25 
20 
26 
24 
24 
24 
22 
32 
45 
22 
28 
24 
27 
30 
19 
16 
24 
20 
19 
20 
17 
14 
27 

<5 
10.0 

<5 
10.0 

<5 
12.0 
6.0 

22.0 
9.0 
9.0 

15.0 
<5 

13.0 
<5 
<5 

14.0 
<5 
<5 

12.0 
13.0 

<5 
<5 
<5 

17.0 
<5 
<5 

10.0 
9.0 

1.3 <0.03 <0.5 
1.4 0.49 <0.5 
1.5 <0.03 <0.5 
1.3 0.36 <0.5 
2.3 0.56 <0.5 
1.8 0.26 <0.5 
1.6 0.34 <0.5 
1.8 <0.05 <0.5 
1.9 0.38 <0.5 
2.1 0.32 <0.5 
2.2 0.45 <0.5 
1.7 <0.04 <0.5 
2.2 0.54 <0.5 
2.6 <0.06 <0.5 
2.0 0.36 <0.5 
2.0 0.51 <0.5 
1.8 <0.05 <0.5 
1.9 <0.05 <0.5 
2.4 <0.06 <0.5 
1.5 <0.03 <0.5 
1.4 0.26 <0.5 
1.9 0.38 <0.5 

0.56 
0.59 
0.88 
0.61 
1.02 
0.72 
0.66 
0.90 
0.83 
0.96 
1.05 
0.91 
1.36 
1.56 
0.88 
0.91 
0.86 
0.74 
1.35 
0.72 
0.79 
0.62 

1.3 <0.05 <0.5 0.85 
1.6 <0.05 <0.5 1.03 
1.5 <0.05 <0.5 0.68 
1.4 0.35 <0.5 0.76 
1.3 0.33 <0.5 0.67 
2.0 0.60 <0.5 0.91 

0.11 NA 
0.13 NA 
0.11 NA 
0.12 1058 
0.15 784 
0.14 NA 
0.12 NA 
0.19 1320 
0.16 NA 
0.13 
0.20 
0.17 
0.22 
0.30 
0.15 
0.20 
0.18 
0.15 
0.21 
0.12 
0.16 
0.07 

NA 
NA 

906 
814 
806 
NA 

971 
1001 
1070 
979 
NA 

1037 
NA 

1.86 
1.97 
2.05 
2.09 
2.64 
2.51 
2.57 
2.32 
2.47 
2.43 
2.37 
2.24 
2.63 
2.88 
2.17 
2.40 
1.85 
2.20 
2.25 
2.03 
1.83 
2.62 

0.17 726 2.24 
0.20 1389 2.04 
0.11 1554 1.93 
0.11 NA 2.25 
0.07 NA 2.03 
0.24 950 2.27 

- - - - .. - - - .. .. - - - ,- -- - --
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta TIl U W Zn La Ce Nd Sm Eu Tb Yb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-0408 <2 <500 <0.5 
DOT -0409 <2 <500 <0.5 
DOT -0410-1 <2 <500 <0.5 
DOT -0410-2 <2 <500 <0.5 
DOT -0411 <2 <500 <0.5 
DOT-0412 <2 <500 <0.5 
DOT-0413 <2 <500 <0.5 
DOT -0414-1 <2 <500 <0.5 
DOT-0414-2 <2 no <0.5 
DOT -0415 <2 <500 <0.5 
DOT-0416 
DOT-0417 
DOT-0418 
DOT-0419 

<2 <500 <0.5 
<2 <500 <0.5 

3 <500 0.6 
<2 <500 <0.5 

DOT -0420-1 <2 <500 <0.5 
DOT -0420-2 <2 <500 <0.5 
DOT -0421 <2 <500 1.0 
DOT -0422 <2 <500 <0.5 
DOT -0423 <2 <500 <0.5 
DOT -0424 <2 710 1.2 
DOT -0425 <2 <500 <0.5 
DOT -0426 <2 <500 <0.5 
DOT -0427 <2 <500 <0.5 
DOT -0428 <2 <500 <0.5 
DOT -0429 <2 <500 <0.5 
DOT-0430-1 <2 <500 <0.5 
DOT -0430-2 <2 <500 <0.5 
DOT -0431 <2 <500 <0.5 

1.8 
2.3 
2.8 
1.8 

1.3 
1.3 
2.1 
2.0 

1.6 1.0 
2.2 0.9 
3.1 1.6 
1.6 <0.1 
2.4 1.2 
2.8 1.2 
1.9 <0.2 
1.9 <0.2 
1.7 <0.3 
1.5 0.7 
1.0 <0.2 
1.6 <0.2 
2.0 0.8 
1.8 1.0 
1.3 1.2 
1.2 1.2 
2.0 <0.3 
0.4 0.9 
1.9 1.2 
1.2 <0.1 
1.5 <0.1 
1.6 0.9 
0.8 1.1 
2.1 1.6 

<1 2900 
<1 2900 
<1 2800 
<1 3100 
<1 3700 
<1 3100 
<1 3400 
<1 3000 
<1 3500 
<1 2300 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

9 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

2200 
2900 
2000 
2000 
2100 
1900 
2000 
3300 

2700 
2600 
2200 
2800 
2700 
2900 
3300 

3400 
4000 
3100 

11.0 
12.0 
14.0 
13.0 
16.0 
13.0 
19.0 
12.0 
15.0 
17.0 
13.0 
14.0 
9.7 

10.0 
9.0 
9.8 

12.0 
13.0 
8.6 

10.0 
12.0 
11.0 
13.0 
9.6 

12.0 
11.0 
11.0 
14.0 

21 
23 
26 
25 
30 
26 
30 
21 
29 
31 
24 
25 
16 
20 
16 
19 
20 
22 
15 
17 
19 
18 
31 
19 
23 
19 
18 
24 

8.0 
11.0 
14.0 
10.0 
21.0 
9.0 

17.0 
<5 

14.0 
12.0 
17.0 

<5 
<5 
<5 
6.0 
<5 
<5 

13.0 
<5 
<5 
<5 
<5 
<5 
<5 

12.0 
<5 

13.0 
<5 

1.7 
1.9 
1.9 
2.0 

0.31 <0.5 
0.41 <0.5 
0.40 <0.5 
0.38 <0.5 

2.2 <0.05 <0.5 
2.0 0.47 <0.5 
2.2 0.47 <0.5 
1.6 <0.05 <0.5 
2.1 0.33 <0.5 
2.1 0.22 <0.5 
1.5 <0.06 <0.5 
1.9 <0.05 <0.5 
1.5 <0.04 <0.5 
1.5 <0.04 <0.5 
1.1 <0.06 <0.5 
1.5 0.28 <0.5 
1.7 <0.03 <0.5 
1.5 <0.06 <0.5 
1.2 0.23 <0.5 
1.5 <0.03 <0.5 
1.8 <0.04 <0.5 
1.3 <0.06 <0.5 
1.8 0.44 <0.5 
1.3 <0.05 1.0 
1.5 0.50 <0.5 
1.5 0.33 <0.5 
1.6 <0.05 <0.5 
1.8 <0.05 <0.5 

0.70 <0.05 
0.71 0.13 
0.90 0.14 
0.91 0.17 

NA 
NA 
NA 
NA 

1.09 
0.85 
1.05 
0.90 
0.80 

1.10 
0.92 
1.06 
0.64 
0.57 
0.45 

0.47 
0.79 
1.08 
0.83 
0.62 
1.11 
0.76 
0.73 
0.64 
1.01 
0.46 
0.64 
0.96 

0.21 
0.17 
0.20 
0.18 
0.07 
0.17 

1772 
NA 

1299 
1053 

NA 
NA 

0.18 1053 
0.16 878 
0.07 NA 
0.12 NA 
0.09 1214 
0.13 NA 
0.11 NA 
0.20 801 
0.08 NA 
0.14 NA 
0.06 NA 
0.15 829 
0.18 1263 
0.13 1360 
0.23 669 
0.05 NA 
0.14 993 
0.16 960 

2.27 
2.14 
2.38 
2.32 
2.45 
2.40 
2.15 
2.07 
2.05 
2.34 
2.30 
1.83 
2.23 
2.08 
2.03 
2.19 
2.18 
2.37 
2.16 
1.87 
1.71 
2.09 
2.15 
1.84 
2.25 
1.87 
1.68 
1.68 
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DOT LAKE BLACK SPRUCE (Picea mariana) lWlGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-0432 
DOT-0433 
DOT-0434 
DOT-0435 
DOT-0436 
DOT-0437 
DOT-0438 
DOT-0439 
DOT-0441 
DOT-0442 
DOT-0443 
DOT-0444 
DOT-0445 
DOT-0446 
DOT-0447 
DOT-0448 
DOT-0449 
DOT-0450 

<2 940 <0.5 2.2 <0.2 
<2 <500 <0.5 1.5 1.2 
<2 <500 <0.5 2.5 1.1 
<2 <500 <0.5 2.0 0.8 
<2 <500 <0.5 3.4 1.3 
<2 <500 <0.5 5.5 0.9 
<2 730 <0.5 2.2 0.7 
<2 680 <0.5 1.5 1.7 
<2 <500 <0.5 2.1 0.1 
<2 <500 <0.5 1.5 0.8 
<2 1500 <0.5 1.0 0.8 
<2 <500 <0.5 2.0 1.1 
<2 <500 <0.5 1.2 1.1 
<2 <500 <0.5 0.8 0.7 
<2 <500 <0.5 2.2 1.3 
<2 <500 <0.5 1.5 
<2 <500 1.1 1.3 
<2 <500 <0.5 1.2 

DOT -0451 <2 <500 <0.5 1.5 

1.1 
0.7 
0.8 
1.0 
1.2 
2.8 
1.2 
1.2 
1.6 
1.2 

DOT -0452 <2 750 <0.5 1.2 
DOT -0453-1 <2 900 <0.5 5.0 
DOT -0453-2 <2 <500 <0.5 1.2 

<2 <500 <0.5 2.4 
<2 <500 <0.5 2.4 
<2 <500 <0.5 2.7 

<1 3200 
<1 3700 
<1 2600 
<1 2800 
<1 3300 
<1 2500 
<1 1800 
<1 1800 
<1 2400 
<1 2500 
<1 2500 
<1 2700 
<1 3500 
<1 2600 
<1 2900 
<1 3100 
<1 3100 
<1 2600 
<1 3100 

4 3300 
<1 1900 
<1 3600 
<1 3600 
<1 3200 
<1 3200 

14.0 
13.0 
15.0 
14.0 
19.0 
29.0 
13.0 
10.0 
13.0 
12.0 
8.3 

12.0 
11.0 
6.5 

14.0 
12.0 
8.6 
8.6 

10.0 
8.6 

28.0 
15.0 
13.0 
13.0 
12.0 

DOT-0454 
DOT-0455 
DOT-0456 
DOT-0457 
DOT-0458 
DOT-0459 

<5 <500 <0.5 1.5 0.7 <1 3500 12.0 
<2 <500 <0.5 1.1 0.5 <1 3600 9.5 
<2 <500 <0.5 3.9 1.0 <1 1900 25.0 

22 
26 
25 
24 
32 
52 
23 
18 
25 
18 
14 
19 
19 
11 
26 
24 
17 
16 
18 
13 
54 
28 
25 
20 
23 

17.0 
15.0 
16.0 

<5 
18.0 
18.0 

<5 
<5 

11.0 
<5 
<5 
<5 

12.0 
7.0 

11.0 
13.0 

<5 
<5 
<5 
<5 

24.0 
<5 

13.0 
11.0 
15.0 

22 12.0 
14 9.0 
43 20.0 

1.7 <0.05 <0.5 0.88 
1.6 <0.05 <0.5 0.98 
2.0 0.44 <0.5 0.90 
1.7 <0.05 <0.5 0.89 
2.5 <0.05 <0.5 0.95 
3.2 0.72 <0.5 1.50 
1.8 <0.03 <0.5 0.92 
1.4 0.10 <0.5 0.72 
1.6 0.45 <0.5 0.89 
1.5 <0.03 <0.5 0.69 
1.0 <0.03 <0.5 0.58 
1.8 0.35 <0.5 0.62 
1.4 0.29 <0.5 0.61 
0.8 0.16 <0.5 0.54 
2.0 <0.06 <0.5 1.07 

0.17 1678 2.20 
0.20 2610 2.01 
0.12 NA 2.48 
0.20 690 2.24 
0.18 795 2.64 
0.25 1150 3.37 
0.13 NA 2.00 
0.13 NA 2.18 
0.12 797 2.48 
0.12 989 1.86 
0.10 2209 1.78 
0.06 NA 2.22 
0.13 1254 2.09 
0.09 744 2.44 
0.06 1171 2.20 

1.5 <0.06 <0.5 
1.3 <0.04 <0.5 
1.2 <0.04 <0.5 
1.6 0.38 <0.5 
1.1 <0.04 <0.5 
3.1 0.79 <0.5 
2.1 <0.05 <0.5 
1.6 0.37 <0.5 
1.8 0.29 <0.5 
1.9 0.41 <0.5 

0.99 0.20 974 2.21 
1.95 
2.47 
1.84 
1.n 
3.76 
2.15 
2.11 
2.20 
2.51 

0.59 0.15 NA 
0.58 0.10 NA 
0.82 0.15 NA 
0.58 <0.05 NA 
1.60 0.30 456 
0.91 0.18 1542 
0.91 0.18 1474 
0.71 0.07 NA 
0.83 0.07 NA 

1.6 <0.05 <0.5 0.88 0.17 1327 2.24 
1.1 <0.03 <0.5 0.57 0.12 1311 1.86 
3.0 0.57 0.6 1.33 0.24 535 2.52 

- - -- .. - - - .. - -- - ,- - ,- - - -
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-0460 
DOT-0461-1 
DOT-0461-2 
DOT-0462 
DOT-0463 
DOT-0464 
DOT-0465-1 
DOT-0465-2 
DOT-0466 
DOT-0467 
DOT-0468 
DOT-0469 
DOT-0470-1 
DOT-0470-2 
DOT-0471 
DOT-0472 
DOT-0473 
DOT-0475 
DOT-0476 
DOT-0477 
DOT-0478 
DOT-0479 
DOT-0480-1 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 2.0 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1100 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1400 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1200 <0.5 
<2 1000 <0.5 
<2 <500 <0.5 

2.8 1.6 
1.8 <0.2 
1.1 <0.1 
1.7 1.2 
1.4 1.0 
1.4 <0.2 
0.3 <0.1 
1.8 <0.2 
1.6 <0.2 
0.9 1.2 
2.6 1.2 
0.9 1.3 
1.4 1.1 
2.5 1.3 
2.5 1.3 
2.1 1.2 
2.7 1.3 
2.1 1.4 
2.7 1.1 
2.1 1.2 
2.9 1.0 
5.0 <0.2 
2.2 1.6 

1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

2300 
2400 
2400 
2300 
2300 
2100 
4200 
2400 
2700 
2800 
3000 
4600 
3300 
3800 
3100 
2900 

3500 
3100 
3600 
2000 
2400 
2300 
2200 

15.0 
11.0 
12.0 
13.0 
12.0 
13.0 
7.0 

11.0 
9.4 

11.0 
12.0 
9.0 
9.4 

12.0 
11.0 
11.0 
13.0 
13.0 
16.0 
13.0 
16.0 
31.0 
14.0 

DOT-0480-2 <2 <500 <0.5 1.0 <0.2 <1 2400 12.0 
DOT-0481 <2 <500 <0.5 1.9 1.0 <1 2700 12.0 
DOT -0482 <2 <500 <0.5 0.8 <0.1 < 1 2500 10.0 
DOT -0483 <2 <500 <0.5 1.3 1.0 < 1 2400 13.0 
DOT-0484 <2 <500 <0.5 1.2 <0.1 <1 2200 12.0 

28 
18 
23 
19 
23 
19 
11 
19 
17 
19 
25 
15 
17 
22 
18 
20 
23 
23 
34 
25 
31 
62 
25 

<5 
21.0 

<5 
17.0 

<5 
<5 
<5 
<5 
<5 

10.0 
10.0 

<5 
<5 
<5 
<5 
8.0 

<5 
<5 

15.0 
13.0 
15.0 

<5 
<5 

~ <5 
~ <5 
21 <5 
23 10~ 

22 <5 

1.9 0.39 <0.5 
1.4 <0.06 <0.5 
1.4 <0.05 <0.5 
1.5 <0.05 <0.5 
1.7 <0.05 <0.5 
1.6 <0.06 <0.5 
1.0 <0.05 <0.5 
1.4 <0.05 <0.5 
1.3 0.35 <0.5 
1.4 <0.05 <0.5 
1.6 <0.06 <0.5 
1.1 <0.05 <0.5 
1.5 <0.03 <0.5 
1.5 <0.05 <0.5 
1.6 0.31 <0.5 
1.7 0.28 0.6 
1.8 <0.05 <0.5 
1.9 0.31 <0.5 
2.2 0.52 <0.5 
1.8 0.15 <0.5 
2.0 0.36 1.1 
3.9 1.07 <0.5 
1.8 0.35 <0.5 

1.14 
1.02 
0.95 
0.96 
0.94 
0.95 
0.30 
0.64 
0.59 
0.78 
0.77 
0.62 
0.86 
0.72 
0.59 
0.79 
1.06 
0.72 
1.10 
0.82 
0.91 
1.68 
0.68 

0.22 
0.12 
0.19 
0.20 
0.09 
0.15 
0.06 
0.12 
0.06 
0.09 
0.19 
0.12 
0.15 
0.14 
0.11 
0.14 
0.18 
0.07 
0.17 
0.14 
0.10 
0.29 
0.13 

595 
642 
590 

768 
NA 

914 
952 
575 
NA 

1317 
829 

1082 
NA 

935 
NA 
NA 

1309 
NA 
NA 

856 
NA 

329 
NA 

2.41 
2.03 
1.95 
1.91 
2.12 
1.99 
1.68 
2.13 
2.64 
2.11 
2.49 
1.71 
1.89 
1.84 
2.25 
2.08 
2.02 
2.51 
2.46 
2.14 
2.36 
3.28 
2.23 

1.6 <0.06 <0.5 0.74 0.18 657 2.04 
1.8 0.15 <0.5 0.71 0.14 NA 1.86 
1.4 0.36 <0.5 0.96 0.12 846 1.88 
1.7 0.67 <0.5 0.80 0.16 673 2.08 
1.6 0.48 <0.5 0.62 0.17 864 2.25 



00 
N 

DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta TIl U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT -0485 <2 <500 <0.5 2.8 1.6 <1 3400 15.0 
DOT -0486 <2 <500 <0.5 2.2 <0.2 <1 2300 16.0 
DOT-0487 <2 840 <0.5 1.6 1.0 <1 2400 9.9 
DOT-0488 <2 <500 <0.5 2.9 1.2 <1 2500 19.0 
DOT -0489 <2 500 <0.5 5.3 1.6 < 1 2000 29.0 
DOT -0490-1 <2 <500 <0.5 4.0 1.0 < 1 2200 19.0 
DOT-0490-2 <2 <500 <0.5 2.4 1.2 <1 2200 14.0 
DOT-0491 
DOT-0492 

<2 <500 <0.5 1.3 <0.1 <1 2500 12.0 
<2 <500 <0.5 1.4 1.4 <1 2600 13.0 

DOT -0493 <2 <500 <0.5 1.6 <0.1 
DOT-0494 <2 <500 <0.5 1.6 1.1 
DOT -0495 <2 <500 <0.5 1.1 <0.2 
DOT -0496 <2 <500 <0.5 1.1 1.0 
DOT -0497 <2 <500 <0.5 1.4 0.5 
DOT -0498 <2 <500 <0.5 2.9 1.0 
DOT -0499 <2 <500 <0.5 2.7 1.2 
DOT -0500-1 <2 <500 <0.5 0.9 <0.2 
DOT -0500-2 <2 <500 <0.5 1.5 <0.2 
DOT -0501 <2 <500 <0.5 1.7 1.5 
DOT -0502 <2 <500 <0.5 1.5 1.3 
DOT -0503 <2 <500 <0.5 1.1 1.0 
DOT-0504 
DOT-0505 

<2 <500 <0.5 2.4 <0.2 
<2 1600 <0.5 2.6 1.1 

DOT -0506 <2 1400 <0.5 2.3 2.0 
DOT -0507 <2 <500 <0.5 2.3 1.2 
DOT -0508 <2 <500 <0.5 1.0 1.2 
DOT -0509 <2 <500 <0.5 2.7 1.2 
DOT -0510-1 <2 <500 <0.5 1.0 0.9 

<1 2700 
<1 2300 
<1 2800 
<1 2500 
<1 2600 
<1 4200 
<1 2600 
<1 3500 
<1 3800 

1 3000 
<1 3400 

<1 2000 
<1 2000 
<1 2300 
<1 2800 
<1 2300 
<1 2800 
<1 2400 
<1 2800 

13.0 
12.0 
12.0 
10.0 
10.0 
16.0 
15.0 
12.0 
13.0 
11.0 
14.0 
12.0 
11.0 
15.0 
16.0 
14.0 
12.0 
13.0 
8.0 

26 <5 
31 <5 
20 9.0 
34 13.0 
57 17.0 
27 12.0 
22 11.0 
19 <5 
26 14.0 
21 
22 
22 
19 
18 
26 
29 
17 
21 
17 
26 
21 
22 
30 

26 
26 
22 
22 
14 

13.0 
<5 
<5 

11.0 
<5 
<5 

15.0 
<5 
<5 
<5 

18.0 
<5 
<5 

14.0 
<5 

11.0 
<5 

14.0 
<5 

2.1 0.54 <0.5 0.98 0.10 
1.9 0.40 <0.5 1.16 0.13 
1.5 0.15 <0.5 0.52 0.09 
2.3 <0.05 <0.5 1.17 0.20 
3.5 0.74 <0.5 1.41 0.28 
2.2 <0.05 1.0 1.27 0.25 
2.2 0.46 <0.5 o.n 0.15 

NA 2.52 
914 2.52 
NA 2.37 

488 2.25 
642 2.75 
459 2.36 
NA 2.36 

1.5 <0.05 <0.5 0.74 0.15 937 1.89 
1.8 0.41 <0.5 0.79 0.17 692 2.26 
1.6 0.41 <0.5 0.95 
1.7 <0.04 <0.5 1.07 
1.4 <0.05 <0.5 0.83 
1.5 <0.04 <0.5 0.79 
1.4 <0.03 <0.5 0.73 
2.1 <0.05 <0.5 1.03 
2.0 <0.03 <0.5 0.96 
1.5 <0.04 <0.5 0.91 
1.6 0.31 <0.5 0.81 
1.7 0.36 <0.5 o.n 
1.9 <0.06 <0.5 1.03 
1.5 0.33 <0.5 0.76 
1.3 <0.05 <0.5 0.75 
2.0 0.35 <0.5 0.96 
2.1 <0.06 <0.5 1.00 
1.8 <0.05 <0.5 1.01 
1.6 <0.06 <0.5 1.09 
1.5 <0.05 1.0 0.94 
1.3 <0.04 <0.5 0.68 

0.14 803 2.10 
0.15 NA 2.50 
0.17 1426 2.02 
0.10 NA 1.64 
0.11 NA 1.84 
0.24 2038 1.84 
0.21 NA 2.33 
0.18 943 2.15 
0.14 895 2.08 
0.11 NA 2.38 
0.19 1501 1.95 
0.15 2663 1.69 
0.15 1564 1.84 
0.19 NA 2.24 
0.16 753 
0.20 975 
0.19 1094 
0.14 891 
0.10 NA 

1.92 
2.24 
1.89 
2.05 
2.12 

- - - - - - - - - .- .. - .- '. - ;- - - -
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Yb lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT -0510-2 <2 <500 <0.5 
DOT-0511 
DOT-0512 
DOT-0513 
DOT-0514 
DOT-0515 
DOT-0516 
DOT-0517 
DOT-0518 
DOT-0519 
DOT-052O-1 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 980 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1300 <0.5 

DOT -0520-2 <2 <500 <0.5 
DOT -0521 <2 <500 <0.5 
DOT-0522 
DOT-0523 
DOT-0524 
DOT-0525 
DOT-0526 
DOT-0527 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1200 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

DOT -0528 <2 <500 <0.5 
DOT -0529 <2 870 <0.5 
DOT -0530-1 <2 <500 <0.5 
DOT -0530-2 <2 <500 <0.5 
DOT-0531 
DOT-0532 
DOT-0533 
DOT-0534 
DOT-0536 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

0.7 1.1 
1.8 1.0 
1.9 <0.2 
1.4 1.0 
2.2 1.2 
2.4 1.4 
1.1 1.0 
1.1 0.6 
2.0 1.3 
2.2 1.2 
1.5 1.0 
2.0 1.1 
2.8 <0.2 
3.7 <0.2 
2.4 1.2 
2.3 1.6 
1.4 0.8 
1.7 1.4 
2.0 1.3 
1.8 1.7 
1.1 <0.1 
1.4 <0.1 
2.5 <0.2 
1.6 1.4 
1.4 <0.2 
2.1 0.8 
3.1 1.4 
2.2 1.1 

<1 3000 
<1 2400 
<1 3400 
<1 3200 
<1 3700 
<1 3200 
<1 2500 
<1 2400 
<1 2000 
<1 2300 
<1 2500 
<1 2300 
<1 2500 
<1 
<1 
<1 
<1 

1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

4000 
3300 

2600 
2400 
2700 
3600 
3300 
2500 
2500 
2800 
3300 
3400 

3200 
4200 
2700 

8.7 
9.7 

13.0 
9.4 

11.0 
13.0 
12.0 
9.4 

11.0 
13.0 
12.0 
12.0 
17.0 
23.0 
16.0 
15.0 
10.0 
11.0 
13.0 
13.0 
10.0 
11.0 
14.0 
12.0 
13.0 
14.0 
19.0 
12.0 

15 
16 
21 
17 
19 
21 
21 
16 
16 
22 
19 
22 
31 
45 
28 
26 
20 
17 
24 
24 
18 
17 
24 
25 
23 
26 
34 
23 

<5 
10.0 
13.0 
9.0 

13.0 
9.0 
<5 
7.0 
<5 
<5 

11.0 
12.0 
19.0 
18.0 

<5 
<5 

11.0 
11.0 

<5 
13.0 
9.0 
5.0 
<5 
<5 
<5 

18.0 
9.0 

10.0 

1.0 <0.05 <0.5 
1.5 <0.03 <0.5 
1.7 <0.05 <0.5 
1.5 0.20 <0.5 
1.5 0.28 <0.5 
1.8 <0.04 <0.5 
1.6 0.28 <0.5 
1.2 0.26 <0.5 
1.4 0.37 <0.5 
1.6 <0.06 <0.5 
1.5 0.34 <0.5 
1.6 0.39 <0.5 
1.9 0.36 <0.5 
2.8 0.53 <0.5 
2.0 0.63 <0.5 
1.9 0.48 <0.5 
1.5 0.40 0.8 
1.7 0.31 <0.5 
1.6 <0.05 <0.5 
1.9 0.45 <0.5 
1.3 <0.03 <0.5 
1.4 <0.04 <0.5 
1.6 <0.05 <0.5 
1.5 0.33 <0.5 
1.5 <0.05 <0.5 
1.9 <0.04 <0.5 
2.5 <0.06 <0.5 
1.6 <0.03 <0.5 

0.74 
0.48 
0.82 
0.69 
0.84 
0.79 
0.84 
0.80 
0.71 
0.54 
0.86 
0.80 
1.26 
1.32 
1.05 
0.83 
0.55 
0.75 
0.73 
0.94 
0.70 
0.96 
0.80 
0.80 
1.02 
1.08 
1.19 
0.57 

0.14 904 
0.07 NA 
0.15 1029 
0.14 NA 
0.11 NA 
0.13 NA 
0.16 1126 
0.09 NA 
0.11 NA 
0.17 823 
0.13 951 
0.12 NA 
0.15 738 
0.20 929 
0.20 1272 
0.08 NA 
0.15 NA 
0.08 NA 
0.14 1679 
0.05 1148 
0.14 NA 
0.09 621 
0.16 615 
0.16 2185 
0.24 2005 
0.15 1787 
0.30 1061 
0.17 NA 

1.89 
2.04 
2.17 
2.05 
1.79 
2.28 
1.95 
1.88 
2.01 
2.05 
2.02 
2.02 
2.23 
3.06 
2.40 
2.51 
1.83 
2.40 
1.99 
2.38 
1.87 
2.19 
2.15 
2.03 
2.16 
2.40 
2.30 
2.04 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta TIl U W Zn La Ce Nd Sm Eu Tb Yb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-0537 
DOT-0538 
DOT-0539 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

DOT -0540-1 <2 <500 <0.5 
DOT -0540-2 <2 <500 <0.5 
DOT -0541 <2 <500 <0.5 
DOT -0542 <2 <500 <0.5 
DOT -0543 <2 <500 <0.5 
DOT -0544 <2 <500 <0.5 
DOT -0545 <2 470 <0.5 
DOT -0546 <2 <500 <0.5 
DOT -0547 <3 <500 <0.5 
DOT -0548 <2 <500 <0.5 
DOT -0549 <2 <500 <0.5 
DOT-0550-1 <2 <500 <0.5 
DOT -0550-2 <2 <500 <0.5 

2.4 1.4 
2.0 1.4 
2.1 1.2 
1.4 <0.1 
1.2 <0.2 
2.1 <0.2 
1.7 1.6 
1.8 1.1 
1.2 1.3 
1.7 1.3 
1.9 <0.2 
2.6 <0.2 
1.5 0.8 
2.4 1.3 
2.4 1.9 
1.6 1.1 

DOT-0551 
DOT-0552 
DOT-0553 
DOT-0554 
DOT-0555 
DOT-0556 
DOT-0557 
DOT-0558 
DOT-0559 

<2 <500 <0.5 1.4 1.2 
<2 <500 <0.5 2.0 <0.2 
<2 930 <0.5 1.4 1.2 
<2 <500 <0.5 1.7 1.4 
<2 <500 <0.5 1.8 <0.1 
<2 <500 <0.5 1.1 1.1 
<2 <500 0.7 1.5 1.5 
<2 <500 <0.5 2.2 1.6 
<2 <500 <0.5 1.8 1.1 

<1 3300 
<1 2400 
<1 1900 
<1 2100 
<1 2000 

<1 2300 
<1 2100 
<1 3000 

<1 3300 
<1 2900 
<1 2800 
<1 3300 
<1 3200 
<1 2600 

<1 3500 
<1 3200 
<1 2100 
<1 2200 
<1 2400 
<1 2600 

<1 2700 
<1 3400 

<1 3000 

<1 2900 
<1 2800 

16.0 
14.0 
13.0 
11.0 
12.0 
12.0 
12.0 
11.0 
13.0 
12.0 
12.0 
18.0 
13.0 
14.0 
13.0 
12.0 
10.0 
12.0 
7.9 

11.0 

14.0 
9.5 

13.0 
13.0 
9.5 

DOT-0560-1 <2 <500 <0.5 2.0 1.9 <1 3700 13.0 
DOT-0560-2 <2 <500 <0.5 1.8 1.0 <1 3200 13.0 
DOT-0561 <2 <500 <0.5 0.9 1.5 <1 3000 13.0 

29 
26 
22 
17 
16 
22 
22 
19 
22 
23 
21 
26 
20 
28 
25 

20 
20 
20 
13 
20 
29 
18 
23 
20 
18 
23 
25 

19 

13.0 
12.0 
14.0 

<5 
<5 
<5 

14.0 
<5 
<5 

10.0 
22.0 

<5 
<5 

11.0 
12.0 
11.0 

<5 
<5 
<5 

13.0 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

1.9 <0.05 <0.5 
2.1 0.51 <0.5 
1.8 0.22 <0.5 
1.4 <0.05 <0.5 
1.6 0.52 <0.5 
1.5 <0.06 <0.5 
1.8 0.38 <0.5 
1.5 0.42 <Q.5 
1.6 <0.05 <0.5 
1.8 0.44 <0.5 
1.7 0.35 <0.5 
1.9 <0.06 <0.5 
1.6 0.35 <0.5 
2.0 <0.03 <0.5 
1.6 <0.05 <0.5 
1.6 0.29 <0.5 

0.86 
1.02 
1.09 
0.72 
1.00 
0.95 
1.01 
0.71 
0.87 
0.81 
0.72 
1.30 
0.79 
0.89 
0.89 
0.62 

1.4 <0.04 <0.5 0.84 
1.3 0.32 <0.5 0.72 
1.1 <0.04 <0.5 0.57 
1.7 <0.04 <0.5 0.80 
1.9 0.29 <0.5 0.88 
1.3 <0.03 <0.5 0.65 
1.7 0.43 <0.5 0.76 
1.9 <0.03 <0.5 0.79 
1.5 0.36 <0.5 0.49 

0.19 1106 
0.18 NA 
0.16 NA 
0.08 1164 
0.12 1119 
0.14 1394 
0.18 NA 
0.11 890 
0.15 1472 
0.13 NA 
0.11 NA 
0.20 625 
0.15 2322 
0.17 NA 
0.17 1329 
0.17 NA 
0.17 1248 
0.14 868 
0.12 NA 
0.12 NA 
0.14 727 
0.10 NA 
0.08 NA 
0.07 NA 
0.10 NA 

2.31 
2.08 
2.39 
1.68 
1.74 
2.41 
2.32 
2.07 
2.09 
2.08 
2.01 
2.29 
1.96 
2.27 
1.80 
1.73 
1.84 
1.83 
1.65 
2.11 
2.20 
1.84 
2.00 
2.28 
1.98 

1.5 <0.05 <0.5 0.82 0.13 1913 1.83 
1.8 <0.05 <0.5 0.73 0.20 1122 2.01 
1.5 <0.04 <0.5 0.91 0.18 815 1.93 

--------------~~- --
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DOT LAKE BLACK SPRUCE (Picea mariana) lWlGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta TIl U W Zn La Ce Nd Sm Eu Tb Yb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-0562 
DOT-0563 
DOT-0564 
DOT-0565 
DOT-0566 
DOT-0567 
DOT-0568 
DOT-0569 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

2 <500 <0.5 
<2 <500 <0.5 
<2 1200 <0.5 

DOT -0570-1 <2 1700 <0.5 
DOT -0570-2 <2 1300 <0.5 
DOT -0571 <2 <500 <0.5 

<2 <500 <0.5 
<2 1300 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 750 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<3 <500 <0.5 
<2 1100 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

1.1 <0.1 
0.7 <0.1 
2.2 <0.2 
2.7 <0.2 
2.0 <0.2 
1.1 1.1 
2.0 1.6 
3.1 1.9 
1.3 <0.1 
2.4 1.2 
1.8 1.4 
1.9 1.8 
2.4 1.6 
2.5 1.2 
2.2 1.9 
2.1 1.1 
1.4 1.1 
2.4 1.5 
1.0 1.4 
1.4 1.0 
1.6 1.9 
0.8 0.8 
4.1 1.7 
4.2 <0.3 
0.9 1.4 
2.0 1.1 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

2000 

2200 
2200 
3100 
2400 
2700 
3000 
2200 
3300 
2900 
2400 
3300 

2800 
2300 
2500 
2400 
2900 
2700 
3200 

3300 
3200 
2800 
3200 

2800 
2600 
2700 

12.0 
11.0 
14.0 
14.0 
14.0 
11.0 
14.0 
21.0 
13.0 
13.0 
12.0 
16.0 
14.0 
13.0 
13.0 
11.0 
11.0 
13.0 
13.0 
12.0 
15.0 
11.0 
24.0 
26.0 
12.0 
13.0 

DOT-0572 
DOT-0573 
DOT-0574 
DOT-0575 
DOT-0576 
DOT-0577 
DOT-0578 
DOT-0579 
DOT-0580-1 
DOT-0580-2 
DOT-0581 
DOT-0582 
DOT-0583-1 
DOT-0583-2 
DOT-0584 
DOT-0585 
DOT-0586 

<2 <500 <0.5 2.3 1.4 <1 3400 13.0 
<2 <500 <0.5 1.1 1.5 <1 2800 12.0 

22 
19 
26 
27 
29 
21 
28 
41 
23 
23 
22 
28 
26 
23 
25 
16 
21 
23 
20 
19 
27 
16 
48 
51 
21 
24 

<5 
<5 
<5 

11.0 
12.0 
13.0 
15.0 
20.0 

<5 
7.0 

11.0 
<5 

13.0 
11.0 
11.0 
12.0 
11.0 
12.0 
18.0 
13.0 

<5 
10.0 
16.0 
25.0 

<5 
11.0 

20 <5 
28 20.0 

1.6 <0.05 <0.5 
1.3 <0.05 <0.5 
1.9 <0.07 <0.5 
1.7 <0.05 <0.5 
1.7 <0.05 <0.5 
1.5 0.33 <0.5 
1.9 0.29 <0.5 
2.6 0.36 <0.5 
1.7 0.41 <0.5 
1.7 0.35 <0.5 
1.6 0.38 <0.5 
2.2 0.45 <0.5 
2.2 0.46 <0.5 
1.7 0.50 0.5 
1.7 0.34 <0.5 
1.6 0.32 <0.5 
1.7 0.18 <0.5 
2.0 0.42 <0.5 
1.7 0.43 <0.5 
1.6 <0.04 <0.5 
1.9 <0.05 <0.5 
1.3 0.51 0.6 
2.6 <0.06 <0.5 
3.6 0.73 <0.5 
1.6 <0.06 <0.5 
1.9 0.34 <0.5 

1.05 
0.77 
1.07 
0.84 
0.90 
0.62 
0.87 
1.27 
1.10 
0.79 
0.69 
1.01 
1.01 
0.85 
0.90 
0.65 
0.75 
0.91 
0.89 
1.05 
0.99 
0.62 
1.27 
1.19 
0.91 
0.69 

0.15 937 
0.15 ,1120 
0.07 731 
0.17 1135 
0.18 700 
0.10 NA 
0.09 NA 
0.08 NA 
0.17 1273 
0.11 NA 
0.07 NA 
0.19 1424 
0.16 NA 
0.08 NA 
0.07 NA 
0.14 NA 
0.18 
0.13 
0.20 
0.14 
0.21 
0.13 
0.25 
0.18 
0.15 
0.15 

NA 
NA 

851 
1131 
1156 
873 
660 
NA 

618 
NA 

2.24 
1.83 
2.04 
2.47 ' 
2.12 
2.20 
2.14 
2.35 
2.13 
2.19 
2.27 
3.83 
2.24 
2.30 
2.29 
2.20 
2.21 
2.68 
2.24 
2.20 
2.26 
2.10 
2.76 
2.84 
1.93 
2.29 

1.5 <0.06 <0.5 0.95 0.17 694 2.54 
1.4 <0.05 <0.5 0.82 0.16 910 1.80 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Sa Sr Ta Th U W Zn La Ca Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-0587 
DOT-0588 
DOT-0589 

<2 420 <0.5 1.6 1.4 <1 2600 9.7 
<2 1300 <0.5 2.2 1.4 <1 3000 13.0 
<2 940 <0.5 

DOT -0590 <2 <500 <0.5 
DOT -0591-1 <2 690 <0.5 
DOT -0591-2 <2 <500 <0.5 
DOT -0591-3 <2 <500 <0.5 
DOT -0592-1 <2 <500 <0.5 
DOT -0592-2 <2 <500 <0.5 
DOT -0593-1 <2 <500 <0.5 
DOT -0593-2 <2 <500 <0.5 
DOT -0594-1 <2 860 <0.5 
DOT -0594-2 <2 810 <0.5 
DOT -0594-3 <2 1700 <0.5 
DOT-0595-1 <2 <500 <0.5 
DOT -0595-2 <2 <500 <0.5 
DOT-0596-1 <2 1500 <0.5 
DOT -0596-2 <2 1600 <0.5 
DOT-0599 
DOT-0601 
DOT-0602 
DOT-0603 
DOT-0604 
DOT-0605 
DOT-0606 
DOT-0607 
DOT-0608 
DOT-0609 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 680 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

2.3 <0.2 
1.9 1.1 
2.3 1.4 
1.7 1.5 
1.8 1.7 
1.5 1.0 
3.3 1.6 
1.7 1.4 
0.8 1.2 
2.7 1.6 
1.5 <0.2 
1.8 2.0 
3.6 2.1 
2.2 1.7 
1.4 0.9 
2.5 1.0 
1.3 0.1 
2.6 1.1 
2.1 0.6 
0.9 0.6 
2.3 1.2 
1.0 0.6 
2.6 1.6 
2.3 1.5 
1.1 1.3 
1.7 1.3 

<1 3400 

<1 3100 
<1 1900 
<1 2100 
<1 2100 
<1 2200 
<1 2800 
<1 3100 
<1 2500 
<1 2000 

<1 2200 
<1 2300 

<1 2300 

<1 2500 
<1 3100 
<1 2300 

<1 2900 
<1 3200 

<1 2700 

<1 2300 

<1 2300 

<1 2600 
<1 2500 
<1 3500 

<1 2300 

<1 3300 

13.0 
13.0 
13.0 
10.0 
14.0 
11.0 
16.0 
14.0 
13.0 
14.0 
9.8 

12.0 
22.0 
16.0 
9.5 

13.0 
11.0 
22.0 
14.0 
6.4 

12.0 
9.4 

21.0 
15.0 
9.7 

14.0 

16 13.0 
20 9.0 
25 
23 
24 
18 
24 
15 
28 
26 
21 
24 
16 
20 
43 
22 
17 
25 
15 
37 
23 
10 
25 
17 
36 
27 
16 
26 

<5 
11.0 
7.0 

10.0 
<5 
<5 
<5 
<5 

12.0 
<5 
<5 

14.0 
21.0 
10.0 
7.0 
<5 

13.0 
12.0 

<5 
<5 
<5 
7.0 

22.0 
<5 
6.0 
<5 

1.3 <0.03 <0.5 0.60 0.05 
1.9 0.36 <0.5 0.89 0.14 
2.0 <0.03 <0.5 
2.0 0.15 <0.5 
1.8 0.28 <0.5 
1.5 0.10 <0.5 
1.8 <0.06 <0.5 
1.5 <0.05 <0.5 
1.9 <0.06 <0.5 
1.9 <0.05 <0.5 
1.5 <0.05 <0.5 
1.8 0.34 <0.5 
1.5 0.29 <0.5 
1.8 0.47 <0.5 
2.7 0.54 <0.5 
1.7 0.56 <0.5 
1.5 0.26 <0.5 
2.0 0.39 <0.5 
1.3 0.28 <0.5 
2.4 0.44 <0.5 
1.7 0.31 <0.5 
0.9 0.19 <0.5 
1.8 0.18 <0.5 
1.2 0.25 <0.5 
2.6 <0.05 <0.5 
1.9 0.73 <0.5 
1.3 0.33 <0.5 
1.7 0.36 <0.5 

0.87 
0.75 
0.69 
0.86 

0.16 
0.16 
0.17 
0.14 

0.84 0.14 
0.78 0.08 
1.33 0.25 
0.91 0.17 
0.96 0.20 
0.85 <0.05 
0.74 0.10 
0.78 0.17 
0.95 0.17 
1.09 0.05 
0.66 0.11 
0.81 0.17 
0.80 0.11 
0.95 0.16 
0.97 0.16 
0.30 0.05 
0.65 0.07 
0.43 0.17 
0.92 0.10 
1.03 0.25 
0.69 0.10 
0.93 0.21 

NA 2.25 
NA 2.54 
NA 
NA 
NA 
NA 

548 
949 
896 
922 

1112 
NA 
NA 
NA 
NA 

815 
NA 
NA 

730 
1064 
1484 

NA 
NA 

760 
565 

1733 
NA 

1198 

2.36 
2.01 
1.81 
1.81 
1.99 
2.02 
2.08 
1.96 
1.71 
2.33 
2.36 
2.31 
3.02 
2.09 
2.05 
1.97 
2.17 
2.27 

2.49 
1.74 
2.15 
1.83 
2.43 
2.12 
2.31 
2.34 

----------~----~- --
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT -0610 <2 <500 <0.5 
DOT -0611-1 <2 <500 <0.5 
DOT -0611-2 <2 <500 <0.5 
DOT-0612 
DOT-0613 
DOT-0614 
DOT-0615 
DOT-0616 
DOT-0617 
DOT-0618 
DOT-0619 
DOT-062O 
DOT-0621 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1100 <0.5 
<2 600 <0.5 

DOT -0622-1 <2 1500 <0.5 
DOT -0622-2 <2 1400 <0.5 
DOT -0623 <2 <500 <0.5 
DOT -0624 <2 <500 <0.5 
DOT -0625 <2 780 <0.5 
DOT -0626 <2 <500 <0.5 
DOT -0627 <2 <500 <0.5 
DOT -0628 <2 <500 <0.5 
DOT -0629 <2 <500 <0.5 
DOT-063O-1 <2 <500 <0.5 
DOT -0630-2 <2 <500 <0.5 
DOT-0631 
DOT-0632 
DOT-0633 
DOT-0634 

<2 <500 <0.5 
<2 2700 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

1.6 1.9 
1.4 <0.2 
1.3 0.7 
2.0 1.4 
1.5 <0.2 
2.0 1.3 
1.9 <0.2 
2.4 1.0 
1.9 1.2 
2.4 2.2 
1.8 0.9 
2.1 0.8 
2.6 <0.2 
2.3 <0.2 
1.4 <0.2 
1.4 1.5 
1.5 <0.1 
2.4 <0.2 
2.4 1.4 
1.8 1.4 
2.6 0.9 
1.3 1.1 
1.7 <0.2 
1.6 1.0 
1.8 1.6 
2.2 <0.2 
2.3 1.0 
0.3 1.0 

<1 3400 
<1 2900 
<1 2500 
<1 1600 
<1 1700 
<1 2500 
<1 2600 
<1 2500 
<1 2800 
<1 2900 
<1 3100 
<1 3100 
<1 3000 
<1 3700 
<1 3300 
<1 2400 
<1 2700 
<1 1700 
<1 2600 
<1 3000 
<1 2800 
<1 2800 
<1 2600 
<1 3300 
<1 2300 
<1 3100 
<1 2600 
<1 2200 

12.0 
8.5 
7.0 

11.0 
8.6 

14.0 
15.0 
24.0 
12.0 
14.0 
11.0 
12.0 
14.0 
14.0 
11.0 
12.0 
12.0 
13.0 
13.0 
13.0 
12.0 
11.0 
9.1 

13.0 
11.0 
13.0 
12.0 
8.9 

27 
17 
12 
22 
19 
26 
29 
48 
18 
28 
22 
22 
25 
24 
17 
23 
23 
25 
25 
23 
23 
16 
17 
24 
19 
24 
20 
12 

<5 
<5 

12.0 
<5 

12.0 
<5 

16.0 
24.0 

<5 
14.0 
18.0 
11.0 
18.0 
15.0 
15.0 

<5 
<5 

15.0 
<5 
<5 
9.0 
<5 

10.0 
9.0 
<5 
<5 
<5 
<5 

1.5 0.26 <0.5 
1.0 <0.05 <0.5 
1.1 <0.03 <0.5 
1.4 <0.04 0.8 
1.3 <0.04 <0.5 
1.7 <0.06 <0.5 
1.8 <0.05 <0.5 
2.8 <0.05 <0.5 
1.8 0.43 <0.5 
2.0 <0.03 <0.5 
1.5 0.44 <0.5 
1.6 0.42 <0.5 
1.9 <0.03 <0.5 
1.7 0.48 <0.5 
1.5 0.26 <0.5 
1.5 <0.05 <0.5 
1.5 0.47 <0.5 
1.9 0.34 <0.5 
1.8 0.40 <0.5 
1.6 <0.05 <0.5 
1.9 0.25 <0.5 
1.4 <0.06 <0.5 
1.4 0.23 <0.5 
1.6 <0.05 <0.5 
1.8 <0.03 <0.5 
1.8 0.49 <0.5 
1.7 0.34 <0.5 
1.0 <0.05 <0.5 

0.82 
0.67 
0.39 

0.65 
0.60 
1.18 
0.85 
1.16 
0.66 
1.03 
0.79 
0.89 
0.92 
1.15 
0.65 
0.64 
0.71 
0.65 
0.91 
0.78 
0.81 
0.66 
0.49 
0.88 
0.88 
0.86 
0.44 
0.56 

0.17 1251 
0.07 2964 
0.05 NA 
0.11 NA 
0.11 NA 
0.22 697 
0.15 708 
0.17 948 
0.14 NA 
0.17 NA 
0.10 1495 
0.15 1667 
0.09 NA 
0.12 2034 
0.13 2115 
0.19 985 
0.18 962 
0.13 NA 
0.09 NA 
0.15 2790 
0.13 NA 
0.13 1346 
0.05 NA 
0.17 2664 
0.10 NA 
0.15 994 
0.05 NA 
0.10 1034 

2.15 
2.03 
1.89 
2.19 
2.77 
2.05 
2.16 
2.92 
2.30 

2.28 
2.26 
2.36 
2.18 
2.14 
2.09 
2.02 
2.10 
2.37 
2.26 
1.99 
2.07 
2.28 
2.11 
2.17 
2.00 
1.87 
2.09 
2.07 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta lh U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT -0635-1 <2 <500 <0.5 
DOT -0635-2 <2 550 <0.5 
DOT-0636 
DOT-0637 
DOT-0638 
DOT-0639 
DOT-064O 
DOT-0641 
DOT-0642 
DOT-0643 
DOT-0644 
DOT-0645 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

3 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1000 <0.5 
<2 <500 <0.5 

DOT -0646-1 <2 <500 <0.5 
DOT -0646-2 <2 740 <0.5 
DOT-0647 
DOT-0648 

<2 <500 <0.5 
<2 <500 <0.5 

DOT -0649 <2 <500 <0.5 
DOT -0650-1 <2 <500 <0.5 
DOT -0650-2 <2 <500 <0.5 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1000 <0.5 
<2 <500 <0.5 

1.2 1.6 
2.4 <0.2 
1.6 1.7 
2.0 <0.2 
3.2 1.1 
2.3 1.7 
2.5 1.8 
1.8 1.5 
1.5 <0.2 
1.4 0.8 
1.2 1.2 
1.2 1.3 
1.8 0.8 
0.9 <0.2 
1.3 <0.1 
1.1 1.0 
1.6 0.7 
2.0 1.4 
1.7 0.7 
2.0 1.2 
4.2 <0.2 
1.9 1.3 
0.7 1.0 
1.8 1.4 

<1 2500 
<1 2300 
<1 2300 
<1 3000 
<1 2300 
<1 2800 
<1 2600 
<1 3400 
<1 3000 
<1 2400 
<1 2700 
<1 2400 
<1 2100 
<1 2400 
<1 1600 
<1 2200 
<1 2800 
<1 3000 
<1 2900 
<1 2300 
<1 2200 
<1 2900 
<1 3300 
<1 3000 

13.0 
11.0 
14.0 
12.0 
26.0 
13.0 
15.0 
15.0 
14.0 
12.0 
8.5 

10.0 
8.9 

11.0 
7.3 
7.5 

11.0 
12.0 
13.0 
17.0 
32.0 
13.0 
11.0 
12.0 

DOT-0651 
DOT-0652 
DOT-0653 
DOT-0654 
DOT-0655 
DOT-0656 
DOT-0657 
DOT-0658 
DOT-0659 

<2 <500 <0.5 1.2 <0.2 <1 3600 12.0 
<2 <500 <0.5 0.9 <0.1 < 1 3200 9.0 
<2 <500 <0.5 1.2 1.1 <1 3100 13.0 
<2 <500 <0.5 1.1 1.2 <1 2700 11.0 

28 
23 
23 
25 
47 
25 
26 
27 
21 
26 
13 
19 
15 
17 
16 
15 
16 
26 
19 
36 
65 
28 
21 
19 

<5 
<5 
<5 
<5 
<5 
<5 

10.0 
14.0 
10.0 
13.0 

<5 
<5 

14.0 
<5 
<5 

10.0 
<5 
<5 
<5 

21.0 
28.0 

<5 
<5 
6.0 

22 <5 
16 <5 
22 18.0 
17 <5 

1.7 <0.06 <0.5 
1.6 0.23 <0.5 
1.9 <0.06 <0.5 
1.3 <0.05 <0.5 
3.2 0.66 <0.5 
1.7 0.42 <0.5 
2.0 0.43 <0.5 
2.0 0.49 <0.5 
1.9 <0.05 <0.5 
1.5 0.18 <0.5 
1.0 <0.05 <0.5 
1.3 <0.06 <0.5 
1.1 <0.05 <0.5 
1.5 <0.06 <0.5 
1.0 <0.04 <0.5 
1.2 <0.03 <0.5 
1.5 0.51 <0.5 
1.7 0.36 <0.5 
1.7 <0.05 <0.5 
2.1 <0.05 <0.5 
3.8 0.68 <0.5 
1.8 <0.05 <0.5 
1.4 <0.07 <0.5 
1.5 <0.02 <0.5 

0.94 
0.65 
0.80 
0.86 
1.03 
0.83 
1.03 
1.08 
0.83 
0.92 
0.54 
0.86 
0.84 
0.96 
0.52 
0.38 
0.75 
0.96 
1.01 
1.00 
1.22 
0.87 
0.70 
0.88 

0.15 1151 
0.07 NA 
0.17 1108 
0.17 950 
0.10 1034 
0.16 NA 
0.08 NA 
0.18 2130 
0.15 1743 
0.18 835 
0.08 1107 
0.17 1042 
0.10 894 
0.20 876 
0.13 NA 
0.05 NA 
0.16 759 
0.17 NA 
0.18 967 
0.21 883 
0.09 1255 
0.16 1535 
0.14 841 
0.14 1594 

2.06 
2.22 
1.90 
2.54 
2.67 
2.08 
2.20 
2.09 
2.05 
1.99 
1.n 
2.10 
2.14 
2.03 
2.09 
2.11 
2.06 
1.84 
2.11 
2.51 
2.89 
1.95 
2.06 
1.99 

1.5 <0.05 <0.5 0.93 0.18 1716 2.07 
1.2 <0.04 <0.5 0.83 0.12 2580 1.n 
1.8 <0.05 <0.5 0.84 0.17 1430 1.92 
1.5 <0.06 <0.5 0.75 0.12 978 2.09 

- - - - - - - - - - .. _' - - ... ,- - - .-
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Sample 
No. 

DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT -0660-1 <2 <500 <0.5 
DOT -0660-2 <2 780 <0.5 

2.1 <0.2 
1.6 0.6 
1.1 1.2 
0.9 1.5 
1.1 <0.2 
2.1 1.3 
2.5 1.6 
1.9 0.9 
0.8 <0.2 
2.7 1.4 
2.8 1.2 
1.8 1.7 
1.6 <0.2 
2.0 <0.2 
2.2 1.0 
2.7 1.6 
1.1 2.0 
2.3 <0.2 
1.9 <0.1 
1.3 1.1 
1.3 1.2 
1.6 <0.2 
1.4 <0.2 
2.1 1.7 
1.7 1.4 
2.5 1.2 
1.3 0.8 
1.9 0.9 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

2200 
2100 
2300 

2400 
2200 

1900 
2800 
1900 
3000 

2200 

2700 
2400 
2000 

3000 
3600 
3000 

2700 
3800 
3400 

1900 
2600 
2600 

2100 
2100 
1600 
2900 

2800 
2600 

11.0 
9.4 

12.0 
11.0 
6.5 

10.0 
12.0 

25 
19 
21 
21 
11 
18 
22 
18 
24 
28 
34 
32 
39 
22 
21 
23 
20 
24 
17 
18 
14 
23 
25 
23 
14 
27 
19 
26 

9.0 
6.0 
<5 

1.6 0.36 <0.5 
1.3 0.23 <0.5 
1.5 0.39 <0.5 
1.3 <0.05 <0.5 
0.9 0.31 <0.5 
1.3 0.35 <0.5 
1.7 0.34 <0.5 
1.5 0.25 <0.5 
1.6 0.46 <0.5 
2.0 0.42 <0.5 
2.2 0.26 <0.5 
1.9 <0.05 <0.5 
2.2 0.44 <0.5 
2.0 <0.06 <0.5 
1.8 <0.05 <0.5 
1.7 0.30 <0.5 
1.6 <0.06 <0.5 
1.8 <0.06 <0.5 
1.6 <0.05 <0.5 
1.3 <0.03 <0.5 
1.5 <0.06 <0.5 
1.5 <0.05 <0.5 
1.5 <0.05 <0.5 
1.6 0.23 <0.5 
1.4 0.28 <0.5 
1.9 <0.06 <0.5 
1.5 <0.04 <0.5 
1.8 0.50 <0.5 

0.75 
0.79 
0.79 
0.78 
0.53 
0.58 
0.82 
0.74 
0.64 
0.95 
1.19 
1.02 
0.95 
1.03 
0.78 
1.04 
0.80 
0.91 
0.95 
0.67 
0.88 
1.13 
0.78 
1.14 
0.75 
1.05 
0.91 
0.99 

0.13 NA 
0.15 NA 

1.88 
1.87 
1.65 
1.92 
1.84 
2.05 
2.19 
2.10 
2.39 
2.31 
2.08 
2.16 
2.27 
2.27 
2.09 
2.10 
2.18 
1.93 
2.07 
2.38 
1.81 
2.03 
2.15 
1.99 
2.04 
2.15 
2.26 
2.40 

DOT-0661 
DOT-0662 
DOT-0663 
DOT-0664 
DOT-0665-1 
DOT-0665-2 
DOT-0666 
DOT-0667-1 
DOT-0667-2 
DOT-0668 
DOT-0669 
DOT-0670 
DOT-0671 
DOT-0672 
DOT-0673 
DOT-0674 
DOT-0675 
DOT-0676 
DOT-0677-1 
DOT-06n-2 
DOT-0678 
DOT-0679 
DOT-0680 
DOT-0681 
DOT-0682 
DOT-0683 

<2 <500 <0.5 
<2 <500 <0.5 
<2 520 <0.5 
<2 no <0.5 
<2 <500 <0.5 
<2 490 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1200 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 600 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

1 
<1 
<1 

9.5 
13.0 
16.0 
18.0 
17.0 
20.0 
15.0 
14.0 
13.0 
12.0 
14.0 
12.0 
10.0 
11.0 
13.0 
12.0 
13.0 
9.4 

15.0 
13.0 
13.0 

15.0 
<5 
<5 

11.0 
<5 

15.0 
<5 

21.0 
<5 
<5 
<5 

20.0 
<5 
<5 

15.0 
7.0 
<5 

12.0 
<5 
<5 
<5 
<5 

15.0 
11.0 

<5 

0.16 911 
0.16 1461 
0.10 NA 
0.13 NA 
0.13 NA 
0.06 NA 
0.17 1213 
0.06 NA 
0.21 1138 
0.20 845 
0.19 532 
0.22 1389 
0.21 2147 
0.17 NA 
0.25 1762 
0.24 2781 
0.23 1341 
0.11 NA 
0.16 892 
0.20 806 

0.14 n2 
0.15 NA 
0.07 NA 
0.15 797 
0.18 649 
0.17 487 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th . U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-0684 
DOT-0685 

<2 <500 <0.5 
<2 1300 <0.5 

DOT-0686-1 <2 <500 <0.5 
DOT -0686-2 <2 <500 <0.5 
DOT-0687 
DOT-0688 

<2 <500 <0.5 
<2 <500 <0.5 

DOT -0689-1 <2 <500 <0.5 
DOT -0689-2 <2 <500 <0.5 
DOT -0690-1 <2 <500 <0.5 
DOT -0690-2 <2 <500 <0.5 
DOT -0691 <2 <500 <0.5 
DOT-0692 
DOT-0693 
DOT-0694 
DOT-0695 
DOT-0696 
DOT-0697 
DOT-0699 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 0.8 

1.4 <0.2 
1.0 1.5 
1.1 <0.1 
0.8 1.2 
1.8 0.7 
1.9 1.0 
4.4 1.1 
1.9 1.3 
1.5 1.0 
1.7 1.2 
2.2 1.5 
2.1 1.4 
2.3 1.3 
1.7 <0.1 
1.9 <0.2 
1.4 <0.2 
1.6 0.6 
1.4 1.1 

<1 2600 
<1 2500 
<1 2400 
<1 2100 
<1 2300 
<1 2500 
<1 2300 
<1 2700 
<1 2000 

<1 2100 
<1 2900 

<1 3200 
<1 2600 
<1 2100 
<1 2900 

<1 3200 
<1 2800 
<1 2200 

12.0 
12.0 
12.0 
10.0 
11.0 
18.0 
25.0 
11.0 
12.0 
12.0 
12.0 
10.0 
13.0 
11.0 
14.0 
12.0 
13.0 
9.9 

DOT -0700-1 <2 <500 <0.5 1.5 0.9 < 1 2600 9.2 
DOT -0700-2 <2 1200 <0.5 1.9 1.4 < 1 2600 11.0 
DOT -0701 <2 <500 0.5 2.4 1.8 <1 2400 12.0 
DOT -0702 <2 <500 <0.5 1.6 1.3 < 1 2500 12.0 
DOT-0703 <2 <500 <0.5 1.9 1.5 <1 2300 11.0 
DOT-0704 <2 <500 <0.5 2.1 1.0 <1 2900 14.0 
DOT -0705 <2 <500 <0.5 1.8 2.5 < 1 2300 9.2 
DOT -0706 <2 680 <0.5 2.0 <0.2 <1 1800 12.0 
DOT-0707 <2 840 <0.5 3.1 1.9 <1 2300 18.0 
DOT-0708 <2 <500 <0.5 1.4 1.9 <1 2800 17.0 

25 
20 
20 
22 
19 
32 
44 
19 
26 
22 
23 
20 
25 
18 
21 
19 
23 
20 

<5 
11.0 
13.0 

<5 
<5 
<5 
<5 
<5 
<5 

13.0 
11.0 
14.0 
11.0 

<5 
13.0 
12.0 

<5 
14.0 

19 6.0 
20 <5 
24 11.0 
18 <5 
21 15.0 
27 <5 
20 <5 
21 <5 
39 15.0 
31 <5 

1.7 <0.06 <0.5 
1.6 <0.06 <0.5 
1.5 <0.04 <0.5 
1.3 <0.05 <0.5 
1.6 <0.03 <0.5 
2.2 <0.07 <0.5 
3.1 <0.05 <0.5 
1.4 0.48 <0.5 
1.6 0.37 <0.5 
1.6 <0.04 <0.5 
1.8 0.40 <0.5 
1.7 <0.03 <0.5 
1.8 <0.04 <0.5 
1.7 <0.03 <0.5 
1.8 <0.05 1.3 
1.6 0.38 <0.5 
1.7 0.35 <0.5 
1.5 0.42 <0.5 

0.69 
0.68 
0.68 
0.69 
0.86 
1.02 
1.37 
0.99 
0.82 
o.n 
0.84 
0.61 
0.93 
0.67 
0.88 
0.76 
0.90 
0.51 

0.16 601 
0.17 1091 
0.14 933 
0.11 615 
0.16 NA 
0.17 383 
0.17 912 
0.11 352 
0.09 NA 
0.08 NA 
0.17 NA 
0.10 NA 
0.10 NA 
0.09 NA 
0.14 1125 
0.15 1126 
0.10 NA 
0.11 NA 

1.97 
1.82 
2.24 
1.88 
2.09 
2.21 
1.84 
2.52 
2.37 
2.40 
2.02 
1.n 
2.20 
1.90 
1.98 
1.79 
2.13 
2.00 

1.2 0.27 <0.5 0.60 0.12 
1.6 0.21 <0.5 0.74 0.12 
1.6 <0.04 <0.5 0.72 0.11 
1.6 <0.06 <0.5 0.98 0.10 
1.6 0.30 <0.5 0.66 0.07 
1.9 0.43 <0.5 0.98 0.10 
1.4 0.36 <0.5 O.SO 0.10 
1.5 0.34 <0.5 0.74 0.07 
2.7 0.45 <0.5 0.92 0.12 
2.0 <0.05 <0.5 0.89 0.19 

NA 1.63 
NA 1.98 
NA 2.02 
n6 1.91 
NA 2.23 
NA 1.97 
NA 2.02 
NA 2.46 
NA 2.53 

952 2.13 

- - - - - - - - - .- - - - - :- - - - -
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-0709 <2 <500 <0.5 
DOT -0710-1 <2 <500 <0.5 
DOT-0710-2 <2 <500 <0.5 
DOT -0711 <2 <500 <0.5 
DOT -0712 <2 <500 <0.5 
DOT-0713 
DOT-0714 
DOT-0715 
DOT-0716 
DOT-0717 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1100 <0.5 

DOT -0718 <2 <500 <0.5 
DOT -0719 <2 <500 <0.5 
DOT -0720-1 <2 <500 <0.5 
DOT -0720-2 <2 <500 <0.5 
DOT-0721 
DOT-0722 
DOT-0723 
DOT-0724 
DOT-0725 
DOT-0726 
DOT-0727 
DOT-0728 
DOT-0729 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1100 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1100 <0.5 

DOT -0730-1 <2 <500 <0.5 
DOT -0730-2 <2 910 <0.5 
DOT-0731 
DOT-0732 
DOT-0733 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

1.1 0.8 
1.9 <0.1 
1.5 1.2 
1.2 1.0 
1.3 1.2 
1.8 1.4 
1.5 0.9 
2.2 1.0 
1.6 1.1 
2.2 1.7 
1.2 0.8 
1.4 <0.1 
1.6 1.0 
0.5 <0.1 
1.3 1.1 
2.3 0.6 
0.9 <0.2 
2.3 1.2 
3.5 0.8 
0.8 <0.1 
1.1 1.2 
1.8 1.2 
1.5 1.1 
0.6 0.8 
2.3 0.9 
2.5 <0.2 
0.8 <0.2 
1.6 0.9 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

2500 
2800 
2100 
2700 
2700 
3100 
2900 
3300 
2600 
2800 

<1 3600 
<1 2200 
<1 2600 
<1 2300 
<1 2000 
<1 2700 
<1 3200 
<1 2100 
<1 2700 

2 2300 
<1 3100 
<1 2800 
<1 1900 
<1 2100 
<1 2100 
<1 2400 
<1 2400 
<1 2000 

8.7 
13.0 
12.0 
12.0 
10.0 
13.0 
9.8 

13.0 
12.0 
12.0 
11.0 
12.0 
11.0 
8.7 

10.0 
16.0 
10.0 
18.0 
19.0 
6.5 

13.0 
13.0 
10.0 
10.0 
12.0 
12.0 
10.0 
11.0 

12 
23 
22 
20 
19 
20 
18 
22 
20 
19 
20 
22 
20 
18 
19 
30 
22 
29 
31 
11 
21 
19 

. 18 

17 
23 
23 
18 
17 

<5 
<5 

11.0 
<5 

10.0 
16.0 

<5 
12.0 
6.0 

12.0 
10.0 
14.0 
18.0 
13.0 

<5 
16.0 

<5 
<5 

11.0 
<5 

12.0 
17.0 

<5 
<5 
8.0 

30.0 
<5 
<5 

1.2 <0.03 <0.5 
2.0 0.50 <0.5 
1.7 0.36 <0.5 
1.6 0.51 <0.5 
1.5 0.14 <0.5 
1.7 0.41 <0.5 
1.5 0.27 <0.5 
1.7 0.30 <0.5 
1.6 0.32 <0.5 
1.8 0.37 <0.5 
1.4 <0.03 <0.5 
1.6 <0.04 <0.5 
1.3 0.35 <0.5 
1.2 <0.06 <0.5 
1.3 <0.03 <0.5 
2.1 <0.05 <0.5 
1.2 <0.06 <0.5 
2.3 0.39 <0.5 
2.4 <0.06 <0.5 
0.9 <0.03 <0.5 
1.7 <0.06 <0.5 
1.8 0.48 <0.5 
1.2 <0.04 <0.5 
1.4 0.31 <0.5 
1.5 <0.05 <0.5 
1.5 0.51 <0.5 
1.3 <0.05 <0.5 
1.7 <0.04 <0.5 

0.48 
0.90 
0.85 
0.80 
o.n 
1.04 
0.72 
0.89 
0.83 
0~67 

0.67 
0.61 
1.00 
0.50 
0.66 
0.88 
0.92 
0.80 
0.99 
0.54 
0.93 
0.82 
0.52 
0.83 
0.88 
1.24 
0.56 
0.61 

0.08 NA 
0.16 NA 
0.07 NA 
0.19 1091 
0.10 NA 
0.09 1626 
0.17 NA 
0.09 NA 
0.09 NA 
0.10 NA 
0.07 NA 
0.15 571 
0.20 706 
0.10 867 
0.09 NA 
0.17 856 
0.18 1147 
0.14 NA 
0.20 1017 
0.11 NA 
0.13 1461 
0.12 812 
0.15 1123 
0.12 867 
0.12 785 
0.24 1147 
0.11 1093 
0.06 NA 

2.08 
2.45 
2.33 
2.19 
2.12 
2.21 
2.07 
2.02 
2.15 
2.61 
2.18 
2.09 
2.04 
2.09 
1.99 
1.98 
2.19 
2.38 
2.29 
2.08 
2.06 
1.86 
2.10 
2.11 
2.25 
2.05 
1.95 
2.11 



\0 
N 

DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Yb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

00T-0734 
00T-0735 
00T-0736 
00T-0737 
00T-0738 
00T-0739 

<2 810 <0.5 
<2 1200 <0.5 
<2 <500 <0.5 
<2 1200 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

OOT -0740-1 <2 <500 <0.5 
OOT -0740-2 <2 820 <0.5 

0.8 0.9 
1.1 0.7 
1.0 <0.1 
0.9 1.6 
1.3 1.2 
1.6 1.0 
2.1 1.4 
1.8 0.2 
1.9 1.7 

<1 2200 
<1 3600 
<1 3800 
<1 2300 
<1 1800 
<1 2300 
<1 2400 
<1 2200 
<1 2500 00T-0741 

00T-0742 
00T-0743 
00T-0744 
00T-0745 
00T-0746 
00T-0747 
00T-0748 
00T-0749 
00T-0750 

<2 700 <0.5 
<2 1400 <0.5 1.8 1.2 <1 1700 
<2 <500 <0.5 1.2 0.7 <1 2400 
<2 <500 <0.5 1.0 <0.2 <1 2200 
<2 <500 <0.5 0.9 0.7 <1 1800 
<2 <500 <0.5 2.0 1.1 < 1 2200 
<2 <500 <0.5 1.4 <0.1 < 1 2300 
<2 <500 <0.5 1.7 0.9 <1 1700 
<2 <500 <0.5 1.0 <0.2 <1 1900 
<2 <500 <0.5 0.8 <0.2 <1 2500 

OOT -0751 <2 <500 <0.5 0.9 <0.2 
0.9 1.6 
1.5 <0.2 
1.0 <0.2 
0.9 <0.2 
0.7 0.9 
1.2 1.4 
2.8 0.8 
2.2 1.3 
0.4 0.7 

<1 2700 
<1 2900 
<1 2800 
<1 2300 
<1 1600 
<1 2800 
<1 2900 
<1 2000 
<1 2700 
<1 3700 

OOT -0752 <2 <500 <0.5 
OOT -0753-1 <2 <500 <0.5 
OOT -0753-2 <2 <500 <0.5 
OOT -0754 <2 800 <0.5 
00T-0755 
00T-0756 
00T-0757 
00T-0758 
00T-0759 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

6.0 
8.3 
6.1 

10.0 
12.0 
11.0 
12.0 
12.0 
12.0 
9.9 
9.2 
8.4 
7.6 
9.5 

10.0 
9.8 
7.7 
7.9 

10.0 
8.5 
7.8 
6.0 
5.8 
6.7 
9.3 

16.0 
12.0 
8.3 

11 
12 
10 
17 
22 
20 
24 
22 
22 
17 
15 
16 
13 
13 
18 
18 
16 
11 
16 
13 
14 
11 
10 
13 
15 
30 
20 
12 

<5 
13.0 

<5 
<5 

12.0 
10.0 
10.0 
12.0 
11.0 

<5 
<5 
<5 
7.0 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

21.0 
11.0 

<5 

0.8 0.19 <0.5 
1.0 <0.04 <0.5 
0.9 <0.03 <0.5 
1.4 0.16 <0.5 
1.7 <0.03 <0.5 
1.5 0.32 <0.5 
1.7 0.38 <0.5 
1.8 0.17 <0.5 
1.7 0.42 <0.5 

0.50 
0.67 
0.46 
0.68 
0.79 
0.86 
0.82 
0.80 
0.80 

1.5 <0.04 <0.5 0.67 
1.2 0.33 <0.5 0.61 
1.1 <0.06 <0.5 0.79 
1.1 <0.03 <0.5 0.52 
1.5 0.41 <0.5 0.75 
1.3 <0.04 <0.5 0.86 
1.5 0.14 <0.5 0.55 

0.08 
0.12 
0.10 
0.16 
0.17 
0.09 
0.06 
0.12 
0.12 

NA 
894 
NA 

681 
NA 
NA 
NA 
NA 
NA 

0.11 NA 
0.08 1589 
0.18 910 
0.13 NA 
0.12 NA 
0.11 ion 
0.10 NA 

1.78 
1.98 
2.14 
2.09 
2.21 
2.00 
1.82 
1.81 
2.11 
2.15 
1.86 
1.81 
2.09 
2.04 
2.03 
2.34 

0.9 <0.05 <0.5 0.65 0.10 883 1.87 
1.0 <0.05 <0.5 0.70 0.14 1384 1.94 
1.3 <0.06 <0.5 
1.2 0.29 <0.5 
1.0 <0.06 <0.5 
0.9 <0.06 <0.5 
0.8 <0.04 <0.5 
1.0 0.11 <0.5 
1.2 <0.06 <0.5 
2.3 0.38 <0.5 
1.6 0.21 <0.5 
1.1 <0.05 <0.5 

0.71 
0.40 
0.64 
0.71 
0.33 
0.49 
0.64 
0.88 
0.75 
0.57 

0.19 947 
0.11 NA 
0.12 2475 
0.14 2110 
0.05 NA 
0.05 NA 
0.13 1943 
0.08 NA 
0.14 678 
0.12 NA 

2.02 
2.39 
1.n 
1.88 
1.96 
2.16 
2.03 
2.52 
2.20 
1.90 

---------------~- --
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\0 
w 

DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-0760-1- <2 830 <0.5 
DOT -0760-2 <2 <500 <0.5 
DOT -0761 <2 <500 <0.5 
DOT -0762 <2 <500 <0.5 
DOT -0763 <2 <500 <0.5 
DOT -0764 <2 <500 <0.5 
DOT -0765 <2 <500 <0.5 
DOT -0766 <2 <500 <0.5 
DOT -0767 <2 <500 <0.5 
DOT -0768 <2 <500 <0.5 
DOT-0769-1 <2 540 <0.5 
DOT -0769-2 <2 <500 <0.5 
DOT -0770 <2 <500 <0.5 
DOT-0771 
DOT-0772 
DOT-0773 
DOT-0774 
DOT-0775 
DOT-0776 
DOT-0778 
DOT-0779 
DOT-0780 
DOT-0781 
DOT-0782 
DOT-0783-1 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1300 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

DOT -0783-2 <2 <500 <0.5 
DOT-0785 
DOT-0786 

<2 <500 <0.5 
<2 1300 <0.5 

1.9 <0.3 
1.6 1.2 
1.1 1.0 
1.5 1.1 
1.7 1.0 
1.2 1.6 
1.5 1.6 
2.1 1.1 
1.9 1.8 
1.8 <0.2 
1.6 0.9 
0.3 1.0 
1.7 1.3 
1.5 <0.2 
0.7 1.1 
0.9 <0.1 
1.9 1.3 
1.2 0.8 
1.7 0.9 
2.2 1.6 
1.5 <0.2 
0.8 1.2 
1.6 1.3 
2.2 1.2 
1.5 <0.2 
1.5 1.5 
1.9 0.8 
2.2 1.1 

<1 3000 
<1 2600 
<1 2600 
<1 2700 
<1 2700 
<1 2800 
<1 2900 

<1 3200 

<1 2400 
<1 3100 
<1 2700 
<1 2600 
<1 3900 
<1 3100 
<1 3200 

<1 2700 
<1 3300 

<1 2300 

<1 2500 
<1 3000 
<1 4900 
<1 2900 

<1 2500 
<1 3000 

<1 4500 
<1 4900 
<1 4000 
<1 4300 

8.6 
9.8 
9.3 
9.2 
9.8 
8.6 
8.1 

13.0 
11.0 
11.0 
9.3 

10.0 
13.0 
11.0 
12.0 
9.7 

11.0 
9.7 

10.0 
11.0 
10.0 
9.7 

12.0 
14.0 
11.0 
13.0 
12.0 
14.0 

18 
20 
17 
19 
19 
19 
17 
22 
17 
21 
17 
17 
23 
16 
18 
18 
19 
14 
18 
19 
21 
12 
19 
28 
20 
23 
23 
21 

<5 
<5 

10.0 
11.0 
5.0 
<5 
8.0 
<5 

19.0 
<5 
<5 
<5 
<5 

16.0 
<5 
<5 

10.0 
<5 

11.0 
12.0 

<5 
<5 

10.0 
12.0 

<5 
<5 
<5 
<5 

1.1 <0.04 <0.5 
1.4 <0.04 <0.5 
1.3 <0.04 <0.5 
1.2 <0.03 <0.5 
1.4 0.34 <0.5 
1.2 <0.03 <0.5 
1.2 0.30 <0.5 
1.8 <0.06 <0.5 
1.5 <0.04 <0.5 
1.4 <0.06 <0.5 
1.4 0.17 <0.5 
1.3 <0.05 <0.5 
1.8 0.41 <0.5 
1.6 <0.05 <0.5 
1.6 0.48 <0.5 
1.3 <0.05 <0.5 
1.6 0.35 0.7 
1.4 <0.03 <0.5 
1.3 <0.03 <0.5 
1.5 0.24 <0.5 
1.3 0.40 <0.5 
1.3 <0.05 <0.5 
1.5 <0.03 <0.5 
1.7 0.39 <0.5 
1.5 <0.05 <0.5 
1.7 0.18 <0.5 
1.6 <0.06 <0.5 
1.9 0.50 <0.5 

0.63 
0.66 
0.69 
0.63 
0.70 
0.65 
0.62 
0.96 
0.84 
0.83 
0.65 
0.66 
1.14 
0.63 
1.00 
0.52 
0.73 
0.65 
0.75 
0.74 
0.54 
0.50 
0.96 
1.04 
0.87 
0.83 
0.94 
0.78 

0.07 NA 
0.07 NA 
0.07 NA 
0.06 NA 
0.14 NA 
0.07 NA 
0.06 NA 
0.20 963 
0.13 NA 
0.11 1442 
0.15 NA 
0.11 1378 
0.12 1223 
0.13 1341 
0.07 1417 
0.10 852 
0.13 NA 
0.09 NA 
0.13 NA 
0.11 NA 
0.10 3548 
0.16 2727 
0.16 442 
0.13 934 
0.19 1429 
0.14 1462 
0.20 1434 
0.10 2048 

1.57 
2.08 
1.93 
2.33 
2.17 
1.99 
2.00 
1.97 
1.88 
2.06 
1.84 
1.85 
2.13 
2.29 
1.97 
2.18 
1.98 
1.94 
2.01 
1.90 
2.04 
1.75 
2.08 
2.48 
2.29 
2.41 
1.86 
2.19 



~ 

DOT LAKE BLACK SPRUCE (Picaa mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta TIl U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-0787 <2 1200 <0.5 
DOT -0788 <2 <500 <0.5 
DOT -0789 <2 <500 <0.5 
DOT -0790 <2 1000 <0.5 
DOT -0791 <2 <500 <0.5 
DOT -0792 <2 <500 <0.5 
DOT -0793-1 <2 <500 <0.5 
DOT -0793-2 <2 <500 <0.5 
DOT -0794 <2 <500 <0.5 
DOT -0795 <2 1200 <0.5 
DOT -0796 <2 <500 <0.5 
DOT -0797 <2 890 <0.5 
DOT -0798 <2 <500 <0.5 
DOT -0799 <2 780 <0.5 
DOT -0800-1 <2 <500 <0.5 
DOT -0800-2 <2 <500 <0.5 
DOT -0801 <2 <500 <0.5 
DOT -0802 <2 <500 <0.5 
DOT-0803 
DOT-0804 
DOT-0805 
DOT-0806 
DOT-0807 

<2 <500 <0.5 
<2 <500 <0.5 
<2 1000 <0.5 
<2 800 <0.5 
<2 2100 <0.5 

DOT -0808 <2 1400 <0.5 
DOT -0809-1 <2 540 <0.5 
DOT -0809-2 <2 <500 <0.5 
DOT-0810 
DOT"':'0811 

<2 <500 <0.5 
<2 <500 <0.5 

1.8 1.7 
1.6 0.9 
2.2 1.3 
1.4 1.6 
0.4 0.9 
0.2 1.1 
1.4 <0.2 
0.9 <0.2 
1.1 <0.2 
1.2 1.2 
0.7 1.3 
1.7 1.1 
1.3 1.1 
0.9 <0.1 
0.5 0.8 
0.9 0.9 
1.4 1.1 
1.2 1.2 
1.5 1.1 
1.2 <0.2 
1.8 1.1 
1.2 1.7 
1.3 <0.2 
1.6 1.1 
0.8 0.9 
0.5 0.7 
1.4 <0.2 
2.4 <0.2 

<1 5700 
<1 2900 
<1 2600 

<1 1800 
<1 2800 
<1 2800 
<1 2500 
<1 2000 
<1 2500 
<1 2400 
<1 4500 
<1 3800 
<1 4700 
<1 2200 
<1 3100 
<1 4700 
<1 3600 
<1 2900 
<1 2700 
<1 2900 
<1 2100 
<1 2300 
<1 2300 

<1 2300 
<1 2800 
<1 2400 
<1 3100 
<1 3500 

11.0 
11.0 
12.0 
9.4 

10.0 
11.0 
9.0 
9.5 

11.0 
9.4 

13.0 
12.0 
9.6 
8.2 
8.6 
7.7 

12.0 
11.0 
9.5 

11.0 
8.6 

11.0 
10.0 
8.7 
6.9 
5.8 

11.0 
15.0 

22 
19 
22 
16 
18 
19 
15 
13 
18 
12 
22 
18 
14 
14 
16 
15 
22 
17 
16 
19 
15 
19 
20 
16 
14 
13 
19 
22 

20.0 
13.0 
12.0 

<5 
<5 
<5 

15.0 
<5 

19.0 
10.0 

<5 
<5 
<5 
<5 
<5 
<5 

13.0 
<5 
8.0 

14.0 
<5 

12.0 
<5 

11.0 
6.0 
<5 
<5 

21.0 

1.4 <0.06 <0.5 
1.5 <0.05 <0.5 
1.6 0.22 <0.5 
1.5 <0.04 <0.5 
1.3 <0.05 <0.5 
1.5 <0.05 <0.5 
1.2 <0.05 <0.5 
1.2 <0.06 <0.5 
1.5 <0.06 <0.5 
1.3 <0.03 <0.5 
1.6 0.59 <0.5 
1.6 0.39 <0.5 
1.3 <0.04 0.6 
1.2 0.27 <0.5 
1.1 0.53 <0.5 
0.9 <0.03 <0.5 
1.5 <0.06 <0.5 
1.4 <0.05 <0.5 
1.4 0.29 <0.5 
1.4 <0.05 <0.5 
1.3 <0.03 <0.5 
1.5 0.45 <0.5 
1.4 <0.05 <0.5 
1.3 0.29 <0.5 
0.9 <0.03 <0.5 
0.8 <0.03 <0.5 
1.6 0.34 <0.5 
2.0 <0.05 <0.5 

1.14 
0.65 
0.99 
0.75 
0.84 
0.83 
0.64 
0.64 
0.93 
0.71 
0.93 
0.87 
0.67 
0.63 
0.61 
0.49 
0.82 
0.58 
0.67 
0.75 
0.59 
1.06 
0.93 
0.48 
0.57 
0.44 
0.79 
0.79 

0.14 1767 
0.13 3186 
0.11 NA 
0.09 NA 
0.14 470 
0.07 835 
0.09 641 
0.12 668 
0.15 650 
0.11 NA 
0.11 1016 
0.20 1417 
0.13 1844 
0.07 NA 
0.12 1713 
0.11 1561 
0.16 3333 
0.16 1760 
0.12 NA 
0.06 1087 
0.12 NA 
0.09 553 
0.10 486 

0.09 NA 
0.09 NA 
0.05 
0.06 
0.15 

NA 
1111 
1850 

2.06 
2.04 
1.96 
2.16 
2.23 
2.04 
1.88 
1.70 
2.00 
1.99 
2.05 
2.04 
2.02 
1.99 
1.89 
1.94 
2.32 
2.13 
2.38 
2.25 
1.64 
2.07 
2.14 
2.02 
2.11 
2.03 
2.13 
2.15 

- - - - - - - - - .- - - - - ,- - - - -
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\0 
VI 

DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Sa Sr Ta TIl U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

00T-0812 
00T-0813 
00T-0814 
00T-0815 
00T-0816 
00T-0817 
00T-0818 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1100 <0.5 
<2 <500 <0.5 
<2 620 <0.5 

DOT -0819-1 <2 1200 <0.5 
DOT -0819-2 <2 2400 <0.5 
DOT -0820 <2 1100 <0.5 
00T-0821 
OOT-0822 
OOT-0823 
00T-0824 
OOT-0825 
OOT-0826 
OOT-0827 
OOT-0828 
OOT-0829 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 820 <0.5 
<2 <500 <0.5 
<2 760 0.9 

DOT -0830-1 <2 <500 <0.5 
DOT -0830-2 <2 2800 <0.5 
00T-0831 
00T-0832 
OOT-0833 
OOT-0834 
OOT-0835 
OOT-0836 
00T-0837 

<2 1700 <0.5 
<2 1900 <0.5 
<2 1100 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

2.0 1.8 
1.2 <0.2 
1.5 1.9 
1.3 1.3 
1.4 0.9 
1.8 1.5 
1.5 1.0 
1.6 1.1 
1.2 1.3 
1.6 2.1 
2.6 0.7 
1.4 <0.2 
1.2 0.9 
1.6 <0.1 
1.6 0.8 
1.5 1.0 
1.9 0.9 
2.1 1.2 
1.9 1.5 
0.6 <0.2 
1.2 1.0 
0.6 1.1 
1.8 1.1 
1.4 1.1 
0.6 0.9 
1.7 1.2 
1.5 0.9 
1.2 1.3 

<1 2700 
<1 3500 
<1 2800 

1 2400 
<1 2000 
<1 2300 
<1 2000 
<1 2300 
<1 2700 
<1 2700 
<1 3200 
<1 3100 
<1 2800 
<1 2500 
<1 2200 
<1 1900 
<1 3100 
<1 4100 
<1 2600 
<1 2100 
<1 2300 
<1 2600 
<1 2100 
<1 2100 
<1 2900 
<1 2100 
<1 2400 
<1 3500 

13.0 
12.0 
12.0 
14.0 
10.0 
14.0 
9.8 
9.1 
9.3 
9.3 

13.0 
13.0 
13.0 
8.2 
9.3 
9.8 

11.0 
12.0 
10.0 
11.0 
10.0 
13.0 
11.0 
13.0 
11.0 
11.0 
11.0 
14.0 

24 
18 
21 
23 
20 
26 
18 
17 
12 
18 
26 
18 
26 
16 
17 
19 
19 
19 
16 
29 
23 
22 
19 
24 
20 
18 
22 
22 

<5 
11.0 

<5 
<5 
<5 
<5 
<5 
5.0 
<5 
<5 
<5 

15.0 
<5 
<5 

12.0 
11.0 
13.0 

<5 
<5 
<5 
<5 

17.0 
<5 

16.0 
<5 
<5 

11.0 
16.0 

1.7 0.35 <0.5 
1.6 <0.05 <0.5 
1.5 <0.05 <0.5 
1.8 <0.05 <0.5 
1.5 0.28 <0.5 
1.9 0.49 <0.5 
1.3 0.32 <0.5 
1.4 0.27 <0.5 
1.1 <0.03 <0.5 
1.5 <0.03 <0.5 
1.5 <0.05 <0.5 
1.6 <0.05 <0.5 
1.8 <0.05 <0.5 
1.1 <0.05 <0.5 
1.3 <0.05 <0.5 
1.4 0.22 <0.5 
1.3 <0.05 <0.5 
1.7 <0.05 <0.5 
1.5 0.31 <0.5 
1.5 <0.06 0.8 
1.2 <0.04 <0.5 
1.8 <0.07 0.7 
1.5 0.39 <0.5 
1.7 0.43 <0.5 
1.4 <0.05 <0.5 
1.6 0.30 <0.5 
1.7 <0.03 <0.5 
1.8 0.44 <0.5 

0.84 
0.91 
0.65 
0.87 
0.65 
1.06 
0.64 
0.60 
0.73 
0.66 
0.88 
0.78 
0.88 
0.55 
0.48 
0.55 
0.85 
0.58 
0.93 
0.82 
0.76 
0.99 
0.72 
0.97 
0.76 
0.67 
0.83 
0.95 

0.16 2545 
0.18 1492 
0.13 1894 
0.13 786 
0.15 NA 
0.08 672 
0.07 NA 
0.13 NA 
0.05 1552 
0.07 NA 
0.17 1693 
0.15 1522 
0.17 1524 
0.11 1021 
0.10 730 
0.05 NA 
0.17 1835 
0.19 972 
0.13 NA 
0.16 609 
0.15 680 
0.20 538 
0.10 NA 
0.17 636 
0.23 1062 
0.14 NA 
0.12 NA 
0.14 2331 

2.07 
2.23 
1.97 
2.22 . 

2.10 
2.02 
2.31 
2.06 
2.11 
2.14 
2.07 
2.35 
1.96 
1.98 
1.97 
2.30 
2.17 
2.18 
1.91 
1.86 
1.82 
2.18 
1.89 
1.82 
2.04 
2.45 
2.10 
2.18 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT -0838 <2 <500 <0.5 
DOT -0839-1 <2 <500 <0.5 
DOT -0839-2 <2 <500 <0.5 
DOT -0840 <2 1200 <0.5 
DOT-0841 <2 <500 <0.5 
DOT -0842 <2 840 <0.5 
DOT -0843 <2 <500 <0.5 
DOT -0844 <2 500 <0.5 
DOT -0845 <2 <500 <0.5 
DOT -0846 <2 <500 <0.5 
DOT -0847 <2 1200 <0.5 
DOT -0848 <2 <500 <0.5 
DOT -0849-1 <2 <500 <0.5 
DOT -0849-2 <2 <500 <0.5 
DOT -0850 <2 <500 <0.5 
DOT -0851 <2 <500 <0.5 
DOT -0852 <2 <500 <0.5 
DOT -0853 <2 1200 <0.5 
DOT -0854 <2 <500 <0.5 
DOT -0855 <2 790 <0.5 
DOT -0856 <2 1300 <0.5 
DOT -0857 <2 <500 <0.5 
DOT -0858 <2 <500 <0.5 
DOT -0859 <2 <500 <0.5 
DOT -0860-1 <2 500 <0.5 
DOT -0860-2 <2 <500 <0.5 
DOT -0861 <2 <500 <0.5 
DOT -0862 <2 580 <0.5 

1.4 1.2 
1.1 1.2 
2.6 1.3 
1.4 1.1 
1.4 <0.2 
2.5 <0.2 
1.6 1.2 
1.9 2.1 
2.0 <0.2 
1.1 <0.2 
1.1 0.7 
1.9 1.3 
1.2 0.9 
1.3 1.4 
1.8 <0.2 
2.2 1.7 
1.0 <0.2 
1.3 0.1 
1.8 1.3 
1.6 1.2 
1.4 0.7 
1.8 0.9 
1.6 1.8 
1.4 1.6 
1.9 1.2 
1.5 1.1 
1.3 0.1 
1.1 1.0 

<1 3100 
<1 2500 
<1 2600 
<1 2100 
<1 3500 
<1 2600 
<1 2500 
<1 2400 
<1 3200 
<1 2900 
<1 1900 
<1 2500 
<1 2500 
<1 3100 
<1 2900 
<1 2700 
<1 2400 
<1 2400 

<1 2500 
<1 1800 
<1 2100 
<1 2500 
<12500 
<1 3300 
<1 2700 
<1 3600 
<1 3400 
<1 2400 

9.9 
11.0 
14.0 
9.6 

13.0 
13.0 
10.0 
11.0 
13.0 
9.3 
8.8 

14.0 

8.7 
11.0 
12.0 
11.0 
14.0 
9.1 

11.0 
11.0 
11.0 
9.4 
9.7 

11.0 
9.3 

12.0 
8.8 
7.0 

19 
19 
28 
16 
24 
24 
16 
20 
18 
18 
17 
21 
16 
19 
20 
19 
23 
17 
17 
18 
21 
16 
14 
18 
16 
22 
14 
15 

7.0 
<5 

17.0 
10.0 

<5 
9.0 
<5 
<5 

13.0 
11.0 

<5 
<5 
<5 

15.0 
<5 

13.0 
<5 
<5 

16.0 
<5 
<5 
<5 

20.0 

<5 
9.0 
<5 
<5 
<5 

1.4 0.26 <0.5 
1.5 0.33 <0.5 
1.8 0.28 <0.5 
1.4 0.15 <0.5 
1.8 <0.06 <0.5 
1.8 0.37 <0.5 
1.5 0.27 <0.5 
1.8 0.27 <0.5 
1.7 0.62 <0.5 
1.2 <0.05 <0.5 
1.3 <0.03 <0.5 
1.7 <0.05 <0.5 
1.3 0.31 <0.5 
1.3 0.34 <0.5 
1.6 0.31 <0.5 
1.5 0.32 <0.5 
1.8 0.49 <0.5 
1.1 0.18 <0.5 
1.4 <0.04 <0.5 
1.6 <0.04 <0.5 
1.2 <0.04 <0.5 
1.3 0.38 <0.5 
1.2 <0.05 <0.5 
1.5 0.53 <0.5 
1.4 0.25 <0.5 
1.5 <0.04 <0.5 
1.2 0.26 <0.5 
1.0 0.28 <0.5 

0.70 
0.79 
0.80 
0.53 
0.84 
0.81 
0.66 
0.87 
0.91 
0.72 
0.63 
1.03 
0.66 
0.67 
0.71 
0.84 
0.93 
0.67 
0.69 
0.58 
0.80 
0.53 
0.72 
1.11 
0.59 
0.90 
0.53 
0.53 

0.14 1908 
0.06 824 
0.15 841 
0.10 NA 
0.22 1000 
0.08 NA 
0.14 NA 
0.15 NA 
0.07 1074 
0.06 1124 
0.12 NA 
0.12 492 
0.11 NA 
0.13 1692 
0.28 2164 
0.08 NA 
0.12 735 
0.10 764 
0.07 NA 
0.14 NA 
0.15 548 
0.05 NA 
0.14 728 
0.19 737 
0.06 NA 
0.15 1444 
0.12 NA 
0.07 NA 

2.11 
2.53 
2.55 
2.20 
2.16 
2.21 
2.25 
2.22 
2.22 
2.06 
2.19 
2.00 
2.27 
2.52 
2.22 
2.01 
2.03 
1.92 
1.74 
2.15 
1.94 
1.86 
1.99 
1.94 
2.17 
2.19 
1.76 
1.97 

- - - - - - - - - - .- - - .- - .- - - -
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta TIl U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-0864 
DOT-0865 
DOT-0866 
DOT-0867 

<2 <500 <0.5 
2 1300 <0.5 

<2 1200 <0.5 
<2 1300 <0.5 

DOT -0870-1 <2 <500 <0.5 
DOT -0870-2 <2 <500 <0.5 
DOT -0871 <2 820 <0.5 
DOT-0872 
DOT-0873 
DOT-0874 
DOT-0875 
DOT-0876 
DOT-0877 
DOT-0878 
DOT-0879 
DOT-0880 
DOT-0881 
DOT-0882 
DOT-0883 
DOT-0884 
DOT-0885 
DOT-0886 
DOT-0887 
DOT-0888 
DOT-0889 
DOT-0890-1 

<2 <500 <0.5 
<2 820 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1200 <0.5 
<2 1400 <0.5 
<2 870 <0.5 
<2 <500 <0.5 
<2 1200 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 950 <0.5 

2.7 <0.2 
1.1 0.9 
1.5 0.8 
1.4 0.8 
0.9 <0.1 
0.9 <0.2 
1.7 1.6 
1.1 <0.2 
0.7 1.1 
1.6 1.4 
1.7 0.8 
1.6 1.3 
1.4 1.5 
0.4 1.6 
1.6 1.5 
0.6 1.0 
1.3 <0.2 
1.5 0.7 
2.3 1.3 
2.3 0.9 
0.5 <0.1 
1.9 2.3 
1.5 <0.2 
0.5 1.1 
1.9 1.4 
1.4 1.4 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

2400 
2500 
2200 

2600 
3000 
3100 
2900 
2700 
3300 
2800 
2600 
2100 
3300 
2900 
2200 
2300 
2400 
2800 
2300 
2300 

2600 
2100 
3100 
2000 
2600 
3000 

13.0 
8.7 
9.3 

11.0 
9.0 

11.0 
8.8 

10.0 
11.0 
10.0 
14.0 
11.0 
17.0 
10.0 
13.0 
10.0 
13.0 
9.8 

13.0 
15.0 
9.8 

12.0 
14.0 
11.0 
11.0 
8.6 

DOT -0890-2 <2 <500 <0.5 1.1 <0.1 < 1 3000 9.1 
DOT -0891 <2 <500 <0.5 1.2 1.0 1 2600 11.0 

20 
15 
16 
20 
19 
18 
17 
16 
15 
19 
24 
19 
30 
19 
21 
20 
20 
16 
22 
28 
16 
22 
24 
17 
23 
16 
16 
16 

<5 
<5 
<5 
<5 
9.0 
<5 
8.0 
<5 
<5 

10.0 
<5 
<5 
<5 
<5 
<5 
<5 

13.0 
6.0 
<5 
<5 
<5 

12.0 
15.0 

<5 
<5 
<5 
<5 
7.0 

1.7 <0.06 <0.5 
1.2 <0.03 <0.5 
1.4 <0.03 <0.5 
1.3 0.38 <0.5 
1.2 0.31 <0.5 
1.4 <0.06 <0.5 
1.2 <0.03 <0.5 
1.4 <0.06 <0.5 
1.4 <0.06 <0.5 
1.4 <0.05 <0.5 
1.8 <0.06 <0.5 
1.5 <0.04 <0.5 
2.2 <0.07 <0.5 
1.2 <0.06 <0.5 
1.8 0.63 <0.5 
1.4 <0.06 <0.5 
1.8 <0.06 <0.5 
1.4 0.25 <0.5 
1.8 0.34 <0.5 
1.9 <0.05 <0.5 
1.3 <0.05 <0.5 
1.9 <0.04 <0.5 
1.9 <0.06 <0.5 
1.4 <0.05 <0.5 
1.4 0.56 <0.5 
1.3 0.32 <0.5 

0.95 
0.53 
0.62 
0.80 
0.62 
0.91 
0.39 
0.82 
0.56 
0.57 
0.88 
0.61 
1.06 
0.76 
0.83 
0.79 
0.99 
0.65 
1.02 
0.90 
0.84 
0.68 
1.02 
0.90 
0.78 
0.61 

0.17 524 
0.10 NA 
0.10 NA 
0.08 755 
0.12 758 
0.18 850 
0.05 NA 
0.12 1581 
0.10 639 

0.14 670 
0.21 615 
0.16 490 
0.20 1004 
0.15 778 
0.16 669 
0.12 455 
0.20 712 
0.14 NA 
0.09 513 
0.22 875 
0.13 708 
0.12 NA 
0.15 840 
0.15 483 
0.16 860 
0.14 NA 

1.71 
1.45 
1.76 
2.06 
1.53 
1.54 
1.51 
2.00 
1.71 
1.85 
1.85 
1.89 
2.07 
2.14 
1.85 
1.94 
1.85 
1.80 
2.05 
2.19 
1.80 
1.96 
2.11 
1.90 
2.00 
1.79 

1.2 <0.05 <0.5 0.72 0.10 1232 1.98 
1.5 <0.06 0.5 0.82 0.11 428 1.98 
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DOT LAKE BLACK SPRUCE (Picaa mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT -0892 <2 570 <0.5 
DOT -0893 <2 780 <0.5 
DOT -0894 <2 <500 <0.5 
DOT -0895 <2 <500 <0.5 
DOT -0896 <2 <500 <0.5 
DOT -0897 <2 <500 <0.5 
DOT -0898 <2 <500 <0.5 
DOT -0899 <2 <500 <0.5 
DOT-0900-1 <2 <500 <0.5 
DOT -0900-2 <2 <500 <0.5 
DOT-0901 
DOT-0902 
DOT-0903 
DOT-0904 
DOT-0905 
DOT-0906 
DOT-0907 
DOT-0908 
DOT-0909 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 710 <0.5 
<2 <500 <0.5 
<2 960 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 990 <0.5 

1.6 0.8 
1.2 1.3 
0.9 1.4 
2.1 0.9 
1.6 1.7 
1.3 0.8 
1.4 0.9 
1.7 1.1 
2.0 1.1 
1.9 1.4 
1.5 0.9 
1.3 1.2 
1.5 <0.1 
1.7 1.2 
1.7 1.0 
1.4 <0.2 
1.6 <0.2 
2.0 0.8 
2.3 1.3 

DOT -0910-1 <2 1200 <0.5 2.2 <0.2 
DOT -0910-2 <2 <500 <0.5 1.3 1.6 
DOT-0911 <2 <500 <0.5 1.8 1.1 
DOT-0912 <2 <500 <0.5 2.1 1.1 
DOT -0913 <3 <500 <0.5 0.5 <0.2 
DOT-0914 <2 500 <0.5 1.1 1.0 
DOT-0915 <2 no <0.5 1.5 1.0 
DOT-0916 <2 <500 <0.5 1.0 <0.1 
DOT-0917 <2 <500 <0.5 0.8 <0.1 

<1 2400 10.0 
<1 2900 11.0 
<1 2700 12.0 
<1 2400 12.0 
<1 2500 12.0 
<1 1800 7.7 

1 2100 12.0 
<1 2900 13.0 
<1 3100 . 13.0 
<1 2600 11.0 
<1 2900 12.0 
<1 2900 11.0 
<1 2700 12.0 
<1 2500 9.0 
<1 2900 11.0 

1 3300 9.4 
<1 2400 12.0 
<1 2100 11.0 
<1 3100 13.0 
<1 2600 
<1 2600 
<1 2900 
<1 2400 
<1 2400 
<1 2200 
<1 2300 
<1 2600 
<1 2500 

11.0 
12.0 
9.4 

12.0 
9.0 
8.7 

11.0 
12.0 
10.0 

21 
19 
22 
23 
16 
12 
22 
21 
21 
19 
21 
23 
26 
17 
20 

16 
20 
18 
23 
16 
22 
17 
16 
19 
15 
18 
20 
23 

9.0 
<5 
<5 
<5 
<5 
9.0 

13.0 
<5 

14.0 
11.0 
7.0 
6.0 

11.0 
<5 
<5 

12.0 
8.0 
<5 

15.0 
<5 

16.0 
<5 
<5 

23.0 
12.0 
12.0 
12.0 

<5 

1.5 0.33 <0.5 
1.4 0.44 <0.5 
1.5 <0.06 <0.5 
1.6 0.30 <0.5 
1.7 <0.06 <0.5 
1.1 <0.03 <0.5 
1.6 <0.06 <0.5 
1.6 <0.06 <0.5 
1.6 0.43 <0.5 
1.5 0.35 <0.5 
1.7 0.38 <0.5 
1.4 <0.04 <0.5 
1.7 <0.05 <0.5 
1.5 <0.04 <0.5 
1.4 <0.05 <0.5 
1.3 <0.05 <0.5 
1.4 <0.05 1.1 
1.5 0.36 <0.5 
1.8 <0.04 <0.5 

0.74 
0.80 
0.63 
0.67 
1.04 
0.70 
1.02 
1.01 
0.96 
0.66 
0.81 
0.98 
0.78 
0.56 
O.SO 
0.66 
0.78 
0.78 
0.83 

0.15 NA 
0.14 955 
0.14 910 
0.13 827 
0.14 672 
0.12 NA 
0.16 441 
0.23 969 
0.12 874 
0.13 NA 
0.16 956 
0.11 815 
0.16 829 
0.06 NA 
0.17 916 
0.13 1174 
0.15 756 
0.19 NA 
0.08 NA 

1.86 
1.n 
1.69 
2.16 
2.00 
1.92 
2.05 
1.95 
2.22 
2.26 
1.97 
1.89 
2.23 
2.27 
1.91 
1.n 
1.86 
2.05 
1.89 

1.5 <0.06 <0.5 1.02 0.13 1218 2.00 
1.7 <0.05 <0.5 0.82 0.10 1260 1.99 
1.3 <0.05 <0.5 0.69 0.14 1590 1.70 
1.6 0.48 <0.5 1.06 0.12 1119 2.13 
1.2 <0.06 0.6 0.93 0.19 921 1.81 
1.3 <0.03 <0.5 0.54 0.08 NA 1.73 
1.6 <0.03 <0.5 0.79 0.13 NA 2.06 
1.6 <0.05 <0.5 0.92 0.22 1053 1.82 
1.3 <0.05 <0.5 0.84 0.16 1222 2.19 

- - - - - - - - - .- - - - - - -. - - -
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Sa Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT -0918 <2 <500 <0.5 
DOT -0919 <2 <500 <0.5 
DOT -0920-1 <2 680 <0.5 
DOT -0920-2 <2 <500 <0.5 
DOT-0921 
DOT-0922 
DOT-0923 
DOT-0924 
DOT-0925 
DOT-0926 
DOT-0927 
DOT-0928 
DOT-0930-1 
DOT-0930-2 
DOT-0931 
DOT-0932 
DOT-0933 
DOT-0934 
DOT-0935 
DOT-0936 
DOT-0937 
DOT-0938 
DOT-0939 

<2 <500 <0.5 
<2 1100 <0.5 
<2 <500 <0.5 
<3 <500 <0.5 
<2 <500 <0.5 
<2 830 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 930 <0.5 
<2 1400 <0.5 
<2 <500 <0.5 

DOT -0940-1 <2 <500 <0.5 
DOT -0940-2 <2 <500 <0.5 
DOT -0941 <2 <500 <0.5 

1.9 <0.2 
1.4 0.6 
3.9 2.6 
3.2 1.1 
1.5 1.3 
1.4 0.1 
2.0 0.8 
1.2 <0.2 
1.2 0.9 
0.6 0.7 
1.0 1.1 
1.9 1.0 
2.7 0.4 
2.0 1.3 
2.5 1.4 
1.9 1.3 
0.8 <0.2 
0.8 2.1 
1.3 <0.2 
1.5 1.1 
1.9 1.4 
1.1 1.0 
1.6 0.9 
1.7 <0.2 
2.9 1.5 
1.8 1.1 

<1 2600 
<1 2600 
<1 2000 

<1 1700 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

2700 
2400 
2500 
2300 
1900 
3400 

2600 
2500 
3100 
2600 
3700 
3600 
2900 
3000 

3600 

2900 
1800 
2100 
2400 

<1 3500 
<1 3500 
<1 1900 

12.0 
9.5 

26.0 
27.0 
16.0 
9.6 

12.0 
12.0 
13.0 
8.4 

12.0 
15.0 
13.0 
12.0 
13.0 
14.0 
6.6 

11.0 
8.2 

13.0 
11.0 
9.8 

12.0 
10.0 
13.0 
11.0 

DOT-0942 
DOT-0943 

<2 <500 <0.5 1.2 0.9 <1 3100 9.2 
<2 <500 <0.5 1.3 1.5 <1 3100 12.0 

20 
15 
49 
49 
29 
15 
16 
22 
24 
10 
21 
23 
24 
23 
26 
27 
12 
17 
17 
20 
16 
18 
20 
21 
25 
21 
17 
21 

<5 
8.0 

22.0 
23.0 
15.0 
15.0 
7.0 

10.0 
<5 
<5 
<5 
9.0 

12.0 
14.0 

<5 
14.0 

<5 
<5 
9.0 
<5 
<5 

12.0 
<5 
<5 

13.0 
<5 
<5 
<5 

1.6 <0.06 <0.5 
1.3 0.30 <0.5 
3.2 0.56 <0.5 
3.1 0.73 <0.5 
2.0 0.07 <0.5 
1.2 <0.03 <0.5 
1.5 0.30 <0.5 
1.6 <0.06 <0.5 
1.7 <0.05 <0.5 
1.1 <0.03 <0.5 
1.7 <0.06 <0.5 
2.0 0.57 <0.5 
1.8 0.52 <0.5 
1.9 0.31 <0.5 
1.8 <0.05 <0.5 
1.7 <0.04 <0.5 
1.0 <0.03 <0.5 
1.4 0.34 <0.5 
1.1 <0.06 <0.5 
1.8 0.28 <0.5 
1.5 <0.04 <0.5 
1.3 <0.04 <0.5 
1.5 0.34 <0.5 
1.4 <0.05 <0.5 
1.7 0.43 <0.5 
1.5 <0.04 <0.5 

0.96 
0.42 
1.36 
1.40 
1.05 
0.55 
0.80 
1.03 
0.80 
0.51 
1.00 
1.01 
0.98 
0.91 
0.82 
0.87 
0.41 
0.58 
0.51 
0.83 
0.72 
0.68 
0.80 
0.76 
0.93 
0.78 

0.18 950 
0.10 1031 
0.19 NA 
0.13 651 
0.16 766 
0.05 1337 
0.09 789 
0.14 557 
0.15 758 
0.15 1005 
0.17 700 
0.18 587 
0.20 1630 
0.12 NA 
0.09 1151 
0.16 1312 
0.07 NA 
0.13 1460 
0.15 2257 
0.14 1010 
0.16 NA 
0.13 503 
0.14 783 
0.09 1288 
0.10 NA 
0.07 NA 

2.14 
2.17 
2.64 
2.86 
2.12 
1.85 
1.87 
2.00 
1.96 
1.96 
2.17 
1.81 
1.88 
1.95 
1.96 
2.46 
1.95 
2.09 
1.85 
1.89 
2.16 
1.66 
2.03 
1.91 
2.03 
2.26 

1.3 <0.03 <0.5 0.71 0.13 1655 1.86 
1.6 <0.06 <0.5 0.94 0.06 1688 1.81 



§ 

DOT LAKE BLACK SPRUCE (Picea mariana) lWlGS - ANALYTICAL DATA 

Sample 
No. 

Sa Sr Ta Ttl U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-0944 
DOT-0945 

<2 810 <0.5 
<2 720 <0.5 

DOT -0946 <2 <500 <0.5 
DOT -0947-1 <2 1100 <0.5 
DOT -0947 -2 <2 <500 <0.5 
DOT -0948 <3 <500 <0.5 
DOT -0949 <2 <500 <0.5 

<2 <500 <0.5 
<2 <500 <0.5 

1.3 1.2 
2.0 1.1 
0.5 <0.2 
1.3 2.4 
2.2 <0.2 
2.3 <0.2 
1.2 0.6 
0.7 0.7 
1.0 0.9 

DOT-0950 
DOT-0951 
DOT-0952 
DOT-0953 
DOT-0954 
DOT-0955 

<2 <500 <0.5 1.2 1.3 
<2 <500 <0.5 1.6 0.9 
<2 <500 <0.5 <0.1 0.6 
<2 1000 <0.5 1.4 1.0 

DOT -0956 <2 <500 <0.5 
DOT -0957 <2 <500 <0.5 
DOT -0958-1 <2 1000 <0.5 
DOT -0958-2 <2 1500 <0.5 
DOT-0959-1 <2 <500 <0.5 
DOT -0959-2 <2 <500 <0.5 

<2 <500 <0.5 
<2 <500 <0.5 
<2 830 <0.5 
<2 <500 <0.5 

0.9 <0.2 
1.1 1.3 
1.4 1.2 
2.0 1.1 
1.0 2.1 
0.9 1.1 
1.3 <0.2 
2.4 1.6 
1.3 1.2 
2.3 0.8 

<1 2900 
<1 2500 
<1 3200 
<1 2100 
<1 1900 
<1 2600 
<1 2700 
<1 2300 
<1 2400 

<1 2500 
<1 3500 
<1 2300 
<1 1900 
<1 2000 
<1 2900 
<1 3000 
<1 2800 
<1 2900 
<1 2800 
<1 2900 
<1 2400 
<1 2300 
<1 2700 

6.2 
11.0 
11.0 

9.5 
9.8 

13.0 
8.0 
8.0 

10.0 
12.0 
12.0 
4.8 
8.5 

12.0 
9.6 
9.2 

13.0 
8.5 
9.3 
9.7 

14.0 
9.2 

13.0 

DOT-0960 
DOT-0961 
DOT-0962 
DOT-0963 
DOT-0964 
DOT-0965 
DOT-0966 
DOT-0967 
DOT-0968 

<2 <500 <0.5 1.0 1.5 < 1 3200 9.0 
<2 <500 <0.5 1.6 1.3 <1 2800 12.0 
<2 <500 <0.5 1.8 2.0 <1 3500 11.0 
<2 1900 <0.5 1.1 <0.1 <1 2900 12.0 
<2 <500 <0.5 0.9 <0.2 <1 2800 12.0 

13 
22 
19 
17 
17 
20 
16 
18 
18 
18 
18 

9 
15 
20 
18 
15 
21 
17 
18 
18 
25 
16 
22 
19 
20 

<5 
<5 

19.0 
<5 
<5 

18.0 
11.0 
9.0 

18.0 
<5 
<5 
<5 
8.0 

11.0 
<5 

12.0 
13.0 

<5 
<5 
<5 

14.0 
13.0 

<5 
<5 
8.0 

20 <5 
17 11.0 
24 <5 

0.8 <0.04 <0.5 
1.5 0.34 <0.5 
1.3 <0.06 <0.5 
1.3 <0.03 <0.5 
1.4 0.38 <0.5 
1.5 <0.06 <0.5 
1.2 <0.03 <0.5 
1.1 <0.05 <0.5 
1.4 <0.03 <0.5 

0.32 0.05 NA 
0.81 0.13 NA 
0.99 0.20 733 
0.57 0.11 NA 
0.81 <0.05 NA 
1.08 0.17 1213 
0.66 0.09 NA 
0.56 0.11 617 
0.73 0.13 NA 

1.5 <0.05 <0.5 0.72 
1.6 <0.05 <0.5 0.95 
0.6 <0.03 <0.5 0.27 
1.1 0.25 <0.5 0.55 

0.06 1078 
0.14 1102 
0.09 NA 
0.13 NA 

1.4 <0.06 <0.5 
1.3 <0.05 <0.5 
1.4 0.32 <0.5 
1.6 <0.03 <0.5 
1.4 <0.04 <0.5 
1.3 <0.05 0.7 
1.3 <0.07 0.5 
2.1 0.47 <0.5 
1.2 <0.03 <0.5 
1.6 0.56 <0.5 

0.83 

0.48 
0.76 
0.90 
0.59 
0.60 
0.66 
0.97 
0.70 
0.89 

0.12 1358 
0.10 980 
0.08 NA 
0.12 716 
0.13 NA 
0.12 1089 
0.13 826 
0.17 NA 
0.10 NA 
0.18 1579 

1.58 
2.01 
2.31 
1.85 
1.78 
1.71 
1.80 
1.78 
2.04 
1.84 
2.13 
1.n 
2.04 
2.05 
2.03 
1.95 
2.23 
2.10 
2.23 
1.97 
2.42 
1.96 
2.16 

1.2 <0.06 <0.5 0.54 0.11 1751 1.82 
1.5 <0.05 <0.5 0.94 0.14 2198 2.37 
1.5 <0.05 <0.5 0.60 0.09 2904 1.82 
1.7 0.54 <0.5 1.06 0.09 498 2.01 
1.5 <0.06 <0.5 0.65 0.09 999 1.79 

-----~----------- --
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Sa Sr Ta TIl U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT -0969 <2 <500 <0.5 
DOT -0970-1 <2 <500 <0.5 
DOT -0970-2 <2 <500 <0.5 
DOT -0971 <2 250 <0.5 
00T-0972 
00T-0973 
00T-0974 
00T-0975 
00T-0976 
OOT-0977 
00T-0978 
00T-0979 
00T-0980 
00T-0981 
00T-0982 
00T-0983 
00T-0984 
00T-0985 
00T-0986 
00T-0987 
OOT-0988 
00T-0989 
00T-0990-1 

<2 <500 <0.5 
<2 <500 <0.5 
<2 1000 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 1000 <0.5 
<2 1200 <0.5 
<2 <500 <0.5 
<2 1100 <0.5 
<2 <500 0.9 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 540 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

0.6 <0.2 
3.1 1.6 
1.5 1.2 
1.1 1.0 
2.1 0.9 
1.3 1.3 
1.6 1.2 
2.1 1.6 
0.6 <0.2 
2.0 1.1 
1.7 1.4 
2.2 0.9 
1.9 1.6 
1.8 1.3 
1.3 1.2 
1.3 1.5 
1.1 <0.2 
1.8 1.8 
1.8 1.3 
2.5 1.4 
1.2 1.0 
1.3 1.0 
2.3 0.9 

DOT -0990-2 <2 <500 <0.5 1.3 <0.2 
DOT -0991 <2 1100 <0.5 1.6 0.8 
DOT -0992 <2 <500 <0.5 1.9 <0.2 
00T-0993 <2 <500 <0.5 1.3 1.1 
DOT -0994 <2 700 <0.5 1.8 1.1 

<1 
<1 

1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

2500 
2900 
3100 
2700 
2400 
2700 
2300 
4200 
2900 
2900 
2800 
2900 
2600 
2700 
3300 

2600 
3000 
2600 
3000 
2900 
2400 
2800 
3300 

<1 2900 
<1 2900 
<1 3100 
<1 2800 
<1 2500 

11.0 
16.0 
15.0 
13.0 
13.0 
9.3 
9.0 

14.0 
13.0 
9.8 

10.0 
13.0 
11.0 
9.9 

12.0 
12.0 
12.0 
9.4 

11.0 
13.0 
10.0 
11.0 
14.0' 

12.0 
9.7 

15.0 
13.0 
10.0 

22 
27 
25 
24 
24 
16 
17 
24 
19 
15 
19 
25 
20 
18 
18 
21 
22 
17 
22 
23 
17 
23 
29 
19 
16 
28 
23 
20 

<5 
15.0 

<5 
11.0 
9.0 
7.0 

10.0 
14.0 
20.0 

9.0 
<5 

13.0 
13.0 

<5 
13.0 

<5 
26.0 
12.0 

<5 
10.0 

<5 
<5 
7.0 
<5 
9.0 

13.0 
<5 
<5 

1.5 <0.06 <0.5 
1.9 <0.05 <0.5 
2.0 <0.06 <0.5 
1.7 0.51 <0.5 
1.9 0.42 <0.5 
1.4 <0.03 <0.5 
1.2 0.28 <0.5 
1.7 0.45 <0.5 
1.7 <0.07 <0.5 
1.5 0.33 <0.5 
1.6 <0.03 <0.5 
1.7 <0.05 <0.5 
1.5 <0.03 <0.5 
1.6 0.26 <0.5 
1.6 <0.05 <0.5 
1.6 <0.06 <0.5 
1.4 <0.05 <0.5 
1.5 <0.03 <0.5 
1.6 0.33 <0.5 
1.9 0.47 <0.5 
1.3 0.50 <0.5 
1.5 0.30 <0.5 
1.7 0.40 <0.5 

0.84 
0.77 
0.86 
0.85 
0.81 
0.60 
0.85 
1.07 
0.73 
0.47 
0.52 
0.93 
0.92 
0.66 
0.78 
0.89 
0.87 
0.49 
0.73 
0.73 
0.76 
0.65 
0.95 

1.6 <0.06 <0.5 0.85 
1.5 0.38 <0.5 0.62 
1.8 0.47 <0.5 1.39 
1.7 <0.06 <0.5 0.76 
1.4 <0.03 <0.5 0.66 

0.11 
0.15 
0.17 
0.16 
0.14 
0.12 
0.11 

745 
504 
573 
756 
NA 
NA 
NA 

0.19 2331 
0.14 1264 
0.13 NA 
0.07 NA 
0.17 797 
0.13 NA 
0.08 NA 
0.13 802 
0.18 1119 
0.17 715 
0.11 NA 
0.22 1147 
0.07 NA 
0.15 578 
0.13 735 
0.07 822 
0.17 823 
0.10 NA 
0.25 1758 
0.09 822 
0.09 NA 

1.90 
1.65 
1.72 
1.94 
2.23 
2.00 
2.06 
2.29 
2.13 
1.85 
1.83 
2.10 
1.81 
1.90 
1.95 
1.98 
1.96 
1.69 
1.96 
2.16 
1.93 
2.05 
2.09 
1.95 
2.05 
2.10 
1.92 
1.90 
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-0995 
DOT-0996 
DOT-0997 

<2 <500 <0.5 1.6 1.2 
<2 <500 <0.5 2.3 <0.2 
<2 850 <0.5 1.2 1.2 

DOT-0998 <2 <500 <0.5 1.4 1.7 
DOT -0999 2 690 <0.5 2.0 1.2 
DOT-1000-1 <2 <500 <0.5 1.3 1.3 
DOT -1000-2 <2 <500 <0.5 
DOT-1001 <2 1200 1.1 

1.5 
1.9 
1.7 

1.3 
1.3 
1.0 DOT-1oo2 

DOT-1003 
DOT-1004 
DOT-1005 
DOT-1006 
DOT-1oo7 
DOT-1008 
DOT-1009 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 750 <0.5 
<2 1100 <0.5 

2 1100 <0.5 

1.7 1.0 
1.6 1.1 
2.1 0.9 
1.7 1.5 
1.6 1.0 
1.8 1.3 
1.8 <0.2 

D.OT -1010-1 <2 <500 <0.5 0.4 <0.2 
DOT-1010-2 <2 <500 <0.5 1.1 1.0 
DOT -1011 <2 <500 <0.5 0.7 1.0 
DOT-1012 
DOT-1013 
DOT-1014 
DOT-1015 
DOT-1016 
DOT-1017 
DOT-1018 
DOT-1019 
DOT-102O 

1.0 <2 <500 <0.5 0.5 
<2 <500 <0.5 1.5 <0.2 

1.6 <0.2 
2.6 1.5 

<2 1400 <0.5 
<2 <500 <0.5 
<2 1400 <0.5 1.4 1.3 
<2 <500 <0.5 0.5 1.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

0.7 <0.1 
1.0 0.8 
1.1 1.2 

<1 2400 
<1 3000 

<1 2600 
<1 2600 
<1 3100 
<1 2800 
<1 3000 

<1 4400 
<1 3300 

<1 2600 
<1 3100 
<1 2800 

<1 2600 
<1 2500 

<1 3800 

<1 3800 
<1 2900 
<1 2800 
<1 4400 
<1 2400 
<1 2700 
<1 2600 
<1 3300 

<1 2800 

<1 2700 
<1 3100 
<1 3100 
<1 2400 

9.3 
13.0 
9.5 
9.1 

13.0 
13.0 
14.0 
10.0 
13.0 
10.0 
13.0 
10.0 
13.0 
10.0 
11.0 
10.0 
9.5 
8.0 

12.0 
12.0 
12.0 
10.0 
14.0 
8.9 
8.0 

11.0 
16.0 
12.0 

17 
27 
16 
16 
25 
17 
21 
19 
23 
19 
21 
19 
22 
16 
20 
18 
21 
13 
21 
23 
19 
19 
25 
19 
16 
17 
24 
24 

<5 
<5 
<5 
9.0 

17.0 
<5 

15.0 
16.0 

<5 
<5 

10.0 
<5 
<5 
6.0 
<5 
<5 
<5 
<5 

15.0 
<5 
<5 

15.0 
16.0 

<5 
<5 
<5 
<5 
<5 

1.4 <0.03 <0.5 0.70 
1.8 <0.06 <0.5 0.90 
1.3 0.28 <0.5 0.59 
1.4 <0.03 <0.5 0.45 
2.1 0.47 <0.5 0.65 
1.7 0.42 <0.5 0.92 
1.9 <0.05 <0.5 1.10 
1.8 <0.04 <0.5 0.75 
1.7 0.41 <0.5 0.64 
1.5 0.27 <0.5 0.74 
1.7 0.35 <0.5 0.74 
1.4 <0.06 1.0 0.80 
1.9 O.SO <0.5 0.87 
1.5 0.20 <0.5 0.63 
1.6 0.55 <0.5 0.63 
1.6 0.27 <0.5 0.63 
1.3 <0.06 <0.5 1.02 
1.1 <0.04 <0.5 0.56 
1.5 <0.06 <0.5 0.73 
1.6 <0.06 <0.5 0.39 
1.6 0.51 <0.5 0.80 
1.6 0.34 <0.5 0.79 
1.6 <0.05 <0.5 0.64 
1.3 0.57 <0.5 0.78 
1.1 <0.07 <0.5 0.52 
1.5 <0.05 <0.5 
2.0 <0.06 <0.5 
1.6 <0.05 0.9 

0.71 
1.09 
0.82 

0.07 NA 
0.18 1289 
0.09 NA 
0.05 NA 
0.07 NA 
0.14 1364 
0.10 1154 
0.08 NA 
0.13 843 
0.11 NA 
0.07 866 
0.15 930 
0.15 NA 
0.06 NA 
0.15 1865 
0.06 NA 
0.19 523 
0.05 628 
0.07 871 
0.14 529 
0.22 535 
0.08 NA 
0.12 1884 
0.16 2114 
0.10 1646 
0.14 1021 
0.24 1099 
0.11 638 

2.12 
2.14 
2.00 
2.08 
2.08 
2.21 
2.23 
1.85 
2.21 
2.11 
1.78 
1.73 
1.90 
1.91 
2.07 
2.14 
1.90 
2.02 
1.92 
2.03 
1.90 
1.97 
2.00 
1.93 
2.16 
2.02 
2.17 
2.06 

------------ --- -- --
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DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample 
No. 

Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-1021 
DOT-1022 
DOT-1023 
DOT-1024 
DOT-1025 
DOT-1026 
DOT-1027 
DOT-1028 
DOT-1029 
DOT-1030-1 

<2 1100 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 0.6 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

DOT -1030-2 <2 <500 <0.5 
DOT -1031 <2 740 <0.5 
DOT -1032 <2 <500 <0.5 
DOT-1033 
DOT-1034 
DOT-1035 
DOT-1036 
DOT-1037 
DOT-1038 
DOT-1039 
DOT -1040-1 

<2 <500 <0.5 
<2 <500 <0.5 
<2 1500 <0.5 
<2 1600 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

DOT -1040-2 <2 <500 <0.5 
DOT -1041 <2 <500 <0.5 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

2.0 1.4 
1.5 0.7 
1.2 1.5 
0.5 <0.2 
1.4 1.5 
1.7 1.6 
1.6 <0.2 
0.7 1.4 
0.9 1.0 
1.1 0.9 
0.3 1.0 
1.7 <0.2 
1.6 0.9 
1.4 1.0 
0.7 1.4 
1.5 1.2 
2.1 2.1 
1.9 1.0 
1.9 1.7 
1.6 <0.2 
1.8 1.4 
1.6 1.3 
0.9 <0.1 
1.0 1.0 
1.5 1.1 
0.9 1.0 

<1 2700 
<1 3700 
<1 4100 
<1 2800 
<1 2800 
<1 3200 
<1 3100 
<1 3500 

<1 4300 
<1 2600 

<1 3300 

<1 2300 
<1 3400 
<1 2700 
<1 3300 
<1 2500 
<1 2900 
<1 4100 
<1 3200 
<1 3500 

5 4200 
<1 4000 
<1 3000 

<1 3300 

<1 3400 
<1 3300 

12.0 
12.0 
11.0 
10.0 
11.0 
12.0 
8.8 

13.0 
12.0 
7.2 

11.0 
9.3 

12.0 
10.0 
12.0 
8.5 
9.9 

12.0 
11.0 
9.0 

11.0 
14.0 
10.0 
11.0 
14.0 
11.0 

DOT-1042 
DOT-1043 
DOT-1044 
DOT-1045 
DOT-1046 

<2 <500 <0.5 1.6 1.3 <1 2400 10.0 
<2 <500 <0.5 1.1 1.3 <1 4600 10.0 

21 
21 
19 
16 
20 
17 
19 
28 
26 
12 
20 
16 
20 
17 
24 
14 
19 
21 
17 
13 
16 
22 
18 
16 
28 
20 

14.0 
11.0 

<5 
<5 
<5 
<5 
<5 

17.0 
7.0 
7.0 
<5 

12.0 
<5 
<5 
<5 
7.0 
<5 
<5 

12.0 
<5 

15.0 
<5 
<5 
<5 
<5 

14.0 
21 20.0 
19 <5 

1.8 0.35 <0.5 
1.6 0.52 <0.5 
1.5 <0.05 <0.5 
1.3 <0.06 <0.5 
1.5 <0.06 <0.5 
1.5 <0.06 <0.5 
1.4 0.37 <0.5 
1.8 <0.05 <0.5 
1.7 <0.06 <0.5 
1.1 0.17 <0.5 
1.5 <0.06 <0.5 
1.5 0.32 <0.5 
1.5 0.20 <0.5 
1.3 <0.06 0.6 
1.7 <0.06 <0.5 
1.3 0.23 <0.5 
1.4 <0.04 <0.5 
1.4 <0.03 <0.5 
1.7 <0.02 <0.5 
1.2 <0.07 <0.5 
1.6 <0.04 <0.5 
1.9 0.40 <0.5 
1.3 <0.05 <0.5 
1.4 <0.05 <0.5 
2.0 <0.05 <0.5 
1.5 <0.05 <0.5 

0.87 
0.93 
0.99 
0.52 
0.83 
0.69 
0.58 
0.96 
0.81 
0.49 
0.78 
0.59 
1.02 
0.70 
0.94 
0.55 
0.51 
0.77 
0.75 
0.57 
0.62 
0.67 
0.78 
0.77 
0.96 
0.74 

0.14 NA 

0.16 2052 
0.13 1415 
0.16 1047 
0.22 681 
0.14 2638 
0.13 NA 
0.20 1773 
0.09 1704 
0.08 NA 
0.16 1396 
0.10 NA 

0.19 1694 
0.06 1961 
0.11 894 
0.11 NA 
0.10 NA 

0.11 2206 

0.14 NA 

0.10 2269 
0.07 NA 
0.17 1315 
0.16 1018 
0.15 1252 
0.22 1311 
0.12 1129 

1.91 
2.15 
1.92 
1.87 
1.96 
2.09 
1.93 
2.21 
1.87 
1.84 
1.76 
2.13 
2.49 
2.24 
1.84 
2.13 
2.07 
1.93 
1.92 
1.97 
1.40 
1.74 
2.15 
2.11 
2.11 
2.09 

1.3 <0.07 <0.5 0.67 0.12 1085 2.29 
1.3 <0.05 <0.5 0.74 0.12 1781 2.04 



DOT LAKE BLACK SPRUCE (Picea mariana) TWIGS - ANALYTICAL DATA 

Sample Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 
No. (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

DOT-1047 <2 640 <0.5 1.7 0.9 <1 3400 11.0 20 <5 1.3 <0.05 <0.5 0.71 0.14 1033 1.96 
DOT-1048 <2 1100 <0.5 1.9 <0.2 2 3500 8.6 14 <5 1.2 0.14 <0.5 0.40 0.05 NA 1.68 
DOT-1049 <2 <500 <0.5 1.5 <0.2 <1 2900 12.0 18 <5 1.5 <0.07 <0.5 0.66 0.13 1059 2.08 
DOT-1050-1 <2 <500 <0.5 1.6 <0.1 <1 3600 11.0 18 <5 1.5 <0.05 <0.5 0.76 0.14 1593 2.12 
DOT-1050-2 <2 <500 <0.5 1.2 <0.2 <1 2800 9.0 18 <5 1.3 <0.06 <0.5 0.49 0.10 1315 2.30 
DOT-1051 <2 <500 <0.5 1.5 1.1 <1 3000 12.0 23 <5 1.5 0.40 <0.5 0.93 0.16 1454 2.30 - DOT-1052 <2 <500 <0.5 2.1 1.2 <1 2500 11.0 21 <5 1.4 0.44 <0.5 0.85 0.17 1479 2.13 0 

""" DOT-1053 <2 <500 <0.5 1.8 0.8 <1 3100 11.0 16 <5 1.4 <0.05 <0.5 c.n 0.12 1187 2.17 
DOT-1054 <2 <500 <0.5 1.6 <0.2 <1 2900 13.0 21 15.0 1.7 <0.05 <0.5 0.90 0.22 960 1.96 
DOT-1055 <2 <500 <0.5 2.6 1.8 <1 2700 14.0 24 11.0 1.8 <0.04 <0.5 1.03 0.11 NA 2.08 
DOT-1056-1 <2 2900 <0.5 1.5 1.4 <1 2600 11.0 19 10.0 1.5 <0.06 1.1 0.69 0.16 632 2.15 
DOT-1056-2 <2 1700 <0.5 1.1 1.4 <1 2600 9.8 16 <5 1.3 0.57 <0.5 0.76 0.13 598 2.17 
DOT-1057 <2 <500 <0.5 1.1 1.2 <1 2800 12.0 17 <5 1.6 <0.05 <0.5 0.85 0.19 722 2.32 
DOT-1058 <2 <500 <0.5 0.7 1.5 <1 2100 8.4 16 <5 1.1 <0.05 <0.5 0.80 0.10 1118 2.20 

NA - Not analyzed due to insufficient sample volume 

----------------- --
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Part 2: 

APPENDIX I 

Atomic Absorption Analyses Of Ashed Black 
Spruce (Picea mariana) Needles, Dot Lake (n=952) 

Element and Lower Limit Of Determination 

Cu 1 ppm 
Ni 1 ppm 
Cr 3 ppm 
Zn 4 ppm 
Fe 80 ppm 
Mn 0.04% 

nd - not detected 
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I 
I DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA 

I Sample No. Cu Ni Cr Zn Fe Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

I DOT -0098 76 261 4 1755 2286 3.73 2.32 
DOT -0099 116 237 4 1158 1283 1.68 3.00 

I 00T-0100 87 193 2 1131 1316 1.17 2.68 
DOT -0101 91 202 3 1076 1831 1.53 2.99 
00T-0102 92 298 nd 1259 1979 3.51 3.74 

I 00T-0103 92 292 3 1347 1927 3.78 2.58 
00T-0104 85 235 2 1107 1391 0.80 3.02 

I 
00T-0105 65 201 4 782 1952 1.16 2.82 
DOT -0106 79 141 2 1258 1189 0.54 2.94 
00T-0107 92 290 6 795 1596 0.93 2.56 

I 
00T-0108 66 163 6 1033 1271 0.53 2.61 
DOT -0109 88 166 3 990 1146 1.13 2.81 
00T-0110 84 209 5 843 1355 1.29 2.62 

I 
DOT -0111 79 191 nd 822 1283 0.90 2.96 
DOT -0112 87 249 8 941 1171 1.07 2.71 
DOT -0113 90 214 4 1087 1685 0.83 2.53 

I DOT -0114 101 258 6 1234 1446 2.96 2.66 
DOT -0115 91 277 4 1790 1247 4.18 3.03 
DOT -0116 68 66 3 1453 1236 1.68 3.74 

I 00T-0117 123 168 8 878 1568 1.19 3.33 
00T-0118 72 127 4 1249 1093 1.96 4.22 
00T-0119 137 230 7 815 1452 1.30 3.46 

I 00T-012> 106 226 4 589 1480 1.48 3.29 
DOT -0121 133 252 9 849 1595 1.37 3.28 
00T-0122 94 130 nd 1380 1479 2.80 2.69 

I 00T-0123 100 178 5 1042 1662 1.63 2.71 
00T-0124 97 112 4 1308 1508 1.85 3.28 
00T-0125 73 129 nd 1458 960 3.58 3.45 

I 00T-0126 90 192 nd 1205 1956 1.14 2.63 
00T-0127 68 252 nd 1080 1488 0.73 2.85 

I 
DOT -0128 62 207 5 830 1123 0.95 3.11 
00T-0129 96 190 4 861 1867 0.83 2.14 
00T-01~ 70 203 4 1257 1272 1.43 2.92 

I 
DOT -0131 84 183 3 964 1446 0.93 3.25 
DOT -0132 90 198 5 900 1729 1.24 2.53 
DOT -0133 126 199 8 1116 1612 1.32 2.63 

I 00T-0134 99 244 5 1601 1550 2.72 2.96 
DOT -0135 94 268 5 1415 1949 2.62 2.50 
00T-0136 96 290 3 1298 2402 3.65 2.30 

I DOT -01:rl 95 170 6 1727 1518 3.00 2.79 

I 
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I 
OOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL OATA I 
Sample No. Cu Ni Cr Zn Fe Mn Ash I 

(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

00T-0138 88 153 2 1308 1189 3.00 3.22 I 
00T-0139 93 186 4 1779 1482 4.00 3.11 
00T-014O 67 123 nd 2132 963 2.86 3.42 I DOT -0141 79 108 nd . 1166 982 1.57 3.54 
00T-0142 65 108 nd 826 1313 1.01 3.96 

I 00T-0143 81 202 nd 1064 1706 2.05 3.52 
00T-0144 96 247 6 875 1503 1.27 3.15 
00T-0145 80 321 4 874 1318 1.45 3.62 

I DOT -0146 90 293 11 909 1263 1.75 3.14 
00T-0147 90 370 5 1608 1626 3.53 3.04 
00T-0148 108 182 4 1004 1305 2.62 3.63 

I 00T-0149 79 314 nd 882 1175 0.94 3.11 
00T-0150 106 278 5 1011 1422 2.39 3.62 
DOT -0151 94 230 3 983 1214 2.73 3.34 

I 00T-0152 76 148 6 1907 1141 3.93 3.03 
00T-0153 88 179 10 1803 976 2.99 2.59 
00T-0154 94 152 6 1204 1195 1.46 2.98 I 00T-0155 74 132 nd 1315 1133 2.33 3.26 
00T-0156 80 273 4 1492 1321 1.88 2.77 
00T-0157 58 186 3 1329 1051 1.78 3.45 I 00T-0158 67 238 3 957 1272 0.60 3.16 
00T-0159 87 306 4 1249 1855 2.53 2.72 
00T-0160 84 177 4 2100 1252 3.29 2.73 I DOT -0161 66 137 nd 2068 1079 2.84 3.03 
00T-0162 82 79 3 2247 1248 1.85 3.01 
00T-0163 91 154 4 1072 1456 2.02 3.04 I DOT -0164 74 132 3 1n8 1027 2.32 3.01 
00T-0165 82 218 4 1579 1421 4.17 2.98 

I 00T-0166 62 183 nd 1166 1069 3.22 3.51 
DOT -0101 73 149 nd 857 1075 1.13 3.13 
00T-0168 102 128 4 1051 1211 2.11 2.94 

I 00T-0169 100 228 4 1217 1187 1.63 3.58 
00T-0170 101 251 5 1026 1291 1.58 2.88 
DOT -0171 83 172 4 1162 1193 1.61 3.27 

I 00T-0172 106 212 10 1353 2050 1.56 2.58 
DOT -01'73 94 297 5 1291 1049 1.50 3.16 
00T-0174 88 176 7 1242 1341 1.90 2.68 I 00T-0175 74 190 3 1134 961 2.04 3.64 
00T-0176 96 182 5 979 1382 1.71 2.77 
OOT -0177 110 254 4 951 1435 1.03 3.22 I 
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I 
I DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA 

I Sample No. Cu Ni Cr Zn Fe Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

I DOT-0178 62 122 20 634 2323 0.78 5.70 
DOT-0179 83 140 nd 1359 897 5.95 3.02 

I DOT-0100 99 218 4 1634 1572 4.87 2.66 
DOT -0181 65 210 3 1945 828 3.95 3.33 
DOT-0182 65 112 nd 1631 1148 4.95 3.50 

I DOT-0183 63 132 nd 2040 1296 3.06 3.13 
DOT-0184 69 217 4 1403 1755 2.45 2.71 
DOT-0185 75 168 3 1608 1260 3.12 2.61 

I DOT-0186 70 179 nd 1539 1553 3.98 3.00 
DOT -01ffl 97 163 4 1244 1696 2.76 2.70 

I 
DOT-0188 117 82 7 2272 1270 1.78 3.06 
DOT -0189 100 1n 5 1413 1484 3.17 3.70 
DOT-0100 97 123 2 1760 998 2.45 2.68 

I 
DOT-0191 73 180 3 1531 1073 3.14 3.09 
DOT-0192 85 290 3 1061 1502 1.99 2.63 
DOT-0193 81 110 4 1239 897 o.n 3.06 

I 
DOT-0194 70 114 nd 1173 843 1.74 4.70 
DOT-0195 63 104 nd 897 854 1.53 4.53 
DOT-0196 84 281 nd 1037 1800 2.96 3.39 

I DOT-0197 74 186 nd 1262 1522 1.47 2.80 
DOT-0198 81 219 4 1147 1289 1.51 3.32 
DOT-0199 95 170 8 1382 1456 1.74 2.90 

I DOT -0200 91 206 5 724 1515 1.22 2.16 
DOT-0201 87 205 4 851 1374 1.42 2.80 
DOT-0202 82 125 4 632 1403 0.87 3.35 

I DOT-0203 54 121 3 1619 727 2.87 3.34 
DOT-0204 100 113 7 1569 1236 2.29 2.35 
DOT-0205 102 191 3 629 1620 1.02 2.89 

I DOT-0206 71 157 nd 928 1339 1.87 3.59 
DOT-0207 75 62 nd 2047 1033 7.48 3.01 
DOT-0208 90 105 5 2427 1195 2.29 3.07 

I DOT -0209 70 89 3 2311 1063 6.07 3.15 
DOT-0210 104 245 5 1455 1788 3.57 2.33 

I 
DOT -0211 87 184 11 2410 1194 1.82 2.52 
DOT-0212 71 26 3 3022 1302 1.69 3.40 
DOT-0213 57 95 3 1660 832 4.59 3.67 

I 
DOT-0214 82 130 4 2309 1270 2.02 3.60 
DOT-0215 70 120 3 1884 1172 3.64 3.22 
DOT-0216 105 196 7 2334 1761 3.91 2.56 

I DOT-0217 70 122 3 2195 1429 3.83 2.90 

I 
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I 
DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA I 
Sample No. Cu Ni Cr Zn Fe Mn Ash I 

(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

DOT-0218 66 140 3 1973 1023 4.05 2.89 I 
DOT-0219 69 142 nd 1917 1136 1.72 3.26 
DOT-022) 69 142 4 972 953 0.83 3.35 I DOT-0221 75 145 3 949 1267 1.37 2.86 
DOT-0222 75 165 5 873 1251 1.32 3.19 
DOT-Om 79 108 5 1245 1496 1.98 3.27 I DOT-0224 91 171 5 1206 1440 1.69 3.18 
DOT-0225 98 319 12 1065 1251 2.32 3.07 

I DOT-0226 100 446 50 1002 1567 1.52 2.16 
DOT-0227 81 272 3 1012 1326 1.33 2.42 
DOT-0228 57 126 2 1803 1143 3.24 3.04 

I DOT-0229 77 192 3 765 1056 1.13 2.62 
DOT-023> 74 172 nd 957 1116 2.53 2.82 
DOT-0231 69 252 8 1015 1598 2.22 2.87 

I DOT-0232 59 152 nd 1046 929 1.76 2.90 
DOT-0233 78 226 3 1022 1309 1.32 2.32 
DOT-0234 93 184 4 701 1279 1.48 2.48 I DOT-0235 99 179 5 903 1691 1.26 2.59 
DOT-0236 106 264 8 2005 2902 4.79 1.98 
DOT-0237 75 35 4 2981 1328 1.77 2.87 I DOT-0238 68 24 nd 2487 1031 1.42 3.50 
DOT-0239 99 77 nd 2000 1301 2.53 2.59 
DOT-0240 75 58 hd 1277 939 3.76 3.67 I DOT-0241 94 198 4 1376 1679 3.72 2.33 
DOT-0242 62 159 nd 1155 1156 2.34 2.77 
DOT-0243 61 140 3 1457 1267 3.07 3.45 I DOT-0244 75 107 nd 2064 969 2.04 3.82 
DOT-0245 66 80 nd 2348 1030 1.42 3.29 

I DOT-0246 49 98 nd 2086 783 2.22 4.05 
DOT-0247 83 164 6 1501 1313 3.78 2.60 
DOT-0248 69 105 nd 2432 1002 1.93 3.28 

I DOT-0249 85 177 4 2184 1058 2.01 2.85 
DOT-0250 73 97 nd 2628 1367 1.27 2.80 
DOT -0251 64 159 nd 949 1057 1.71 3.44 

I DOT-0252 70 165 3 899 1039 1.67 2.73 
DOT-0253 73 167 3 1095 1080 1.75 2.94 
DOT-0254 73 238 nd 1001 1334 1.79 2.53 I DOT-0255 89 224 6 924 1389 1.15 2.90 
DOT-0256 96 315 9 983 1195 1.49 2.33 
DOT-0257 84 247 4 1031 1237 1.75 2.58 I 

no I 



I 
I DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA 

I Sample No. Cu Ni Cr Zn Fe Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

I DOT-0258 103 305 5 1114 1820 1.45 2.35 
DOT-0259 56 109 nd n4 990 1.13 3.37 

I DOT -0260 59 110 2 1054 1341 2.50 3.52 
DOT-0261 73 140 nd 1376 1223 1.07 3.46 
DOT-0262 78 170 nd 896 1406 1.56 2.79 

I DOT-0263 83 91 2 1122 1200 2.76 2.62 
DOT-0264 74 116 3 1611 1275 2.n 3.31 
DOT-0265 79 118 5 1320 1034 0.94 2.55 

I DOT-0266 76 108 4 1347 1104 1.65 3.50 
DOT-0267 57 107 6 1156 1096 2.01 3.13 
DOT-0268 93 300 4 912 2058 1.49 2.75 

I DOT-0269 68 205 3 1293 1158 2.57 3.n 
DOT-0270 79 115 7 949 1121 0.79 3.44 

I 
DOT-0271 78 217 8 795 1085 0.78 3.11 
DOT -0272 n 166 3 725 1188 0.88 3.57 
DOT-0273 75 99 4 758 1345 1.54 3.26 

I 
DOT-0274 87 91 5 2009 1212 0.92 . 2.75 
DOT-0275 76 68 3 2925 1524 0.93 2.87 
DOT-0276 94 232 5 1743 1549 3.66 2.99 

I DOT-0277 87 206 5 1922 2155 3.06 2.47 
DOT-0278 166 185 15 1874 1688 2.85 2.55 
DOT-0279 78 141 4 2260 1401 2.83 2.60 

I DOT-02ro 69 146 4 789 1193 1.47 3.78 
DOT-0281 85 157 3 962 1400 1.76 2.74 
DOT-0282 95 217 5 746 1506 1.39 2.61 

I DOT-0283 115 245 5 1140 1580 1.58 2.02 
DOT-0284 97 233 15 764 1595 1.39 2.40 
DOT-0285 78 157 5 1186 1481 1.50 3.30 

I DOT-0286 47 162 nd 909 912 1.09 4.27 
DOT-0287 57 151 5 816 1809 1.65 3.85 
DOT -0288 64 95 nd 841 717 1.35 3.42 

I DOT-0289 71 236 3 1139 968 1.42 2.89 
DOT-0200 61 213 3 766 1264 1.66 3.02 

I 
DOT-0291 70 212 5 2058 1181 4.13 3.06 
DOT -0292 73 111 nd 1033 1113 2.11 3.22 
DOT-0293 75 91 13 964 2128 1.05 3.31 

I 
DOT -0294 82 279 7 1199 1996 2.67 2.32 
DOT-0295 76 174 6 645 1103 0.09 3.27 
DOT-0296 94 240 4 808 68 0.03 3.09 

I DOT-0297 89 156 6 1269 1438 2.16 2.85 

I 
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I 
DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA I 
Sample No. Cu Ni Cr Zn Fe Mn Ash I 

(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

DOT-0298 56 127 nd 983 674 1.72 4.05 I 
DOT-0299 93 159 nd 953 1328 1.42 3.28 
DOT-0300 70 188 4 1200 1089 1.43 3.87 I DOT-0301 61 189 13 1087 796 1.53 3.13 
DOT-0302 94 141 3 993 986 1.74 2.95 

I DOT-0303 82 125 8 842 1918 1.91 2.51 
DOT-0304 n 270 nd 875 749 1.14 3.33 
DOT-0305 130 159 5 1017 1944 1.78 3.27 

I DOT-0306 91 97 8 1302 1418 4.23 3.25 
DOT-0307 79 194 3 1221 1265 3.03 2.92 
DOT-0308 68 201 6 1414 1189 2.07 3.10 

I DOT-0309 74 231 12 1054 995 1.54 2.95 
DOT-0310 98 334 2 1197 1419 1.99 2.13 
DOT -0311 85 288 3 1055 1245 1.33 2.40 I DOT -0312 71 269 13 929 1191 1.80 2.64 
DOT-0313 99 450 5 1099 1542 2.08 2.62 
DOT-0314 82 275 7 929 2917 1.07 2.43 I DOT-0315 102 201 5 n3 1858 1.82 2.66 
DOT-0316 75 243 nd 988 1040 1.39 2.69 
DOT-0317 72 203 5 1068 1414 1.29 3.27 I DOT-0318 79 123 4 632 1126 0.85 3.38 
DOT-0319 93 108 9 1296 3908 1.76 3.71 
DOT-0320 73 141 3 894 1462 1.63 3.03 I DOT -0321 n 158 nd 1011 1435 1.29 2.51 
DOT-0322 79 237 4 887 1433 1.21 2.86 
DOT-0323 65 172 3 856 1091 1.24 2.86 I DOT-0324 78 217 5 975 1600 1.71 2.56 
DOT-0325 63 313 3 880 1137 1.49 2.72 

I DOT-0326 67 271 nd 979 1240 1.81 3.19 
DOT-0327 78 272 3 992 1755 1.84 2.59 
DOT-0328 79 216 10 nd 1259 1.20 2.69 

I DOT-0329 60 209 9 1156 1045 2.46 3.68 
DOT -0330 26 119 nd 1161 954 2.73 3.04 
DOT-0331 58 125 4 746 1222 1.29 3.38 

I DOT-0332 80 152 3 824 1446 1.54 2.61 
DOT-0333 65 182 nd 828 1085 1.83 2.86 
DOT-0334 70 161 7 1079 1329 2.32 3.82 I DOT-0334 74 410 nd 800 1182 1.79 2.95 
DOT-0335 47 186 3 826 944 1.36 3.18 
DOT-0336 59 178 5 926 754 1.30 2.86 I 

112 I 



I 
I DOT LAKE BLACK-5PRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA 

I Sample No. Cu Ni Cr Zn Fe Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

I DOT-0337 74 189 nd 1617 953 3.02 3.37 
DOT-0338 51 143 3 1866 789 4.52 4.01 

I DOT-0339 49 86 nd 1332 685 3.16 4.22 
DOT-0340 79 178 3 1025 1238 2.59 3.27 
DOT-0341 53 183 31 1075 822 2.29 3.n 

I DOT-0342 74 170 3 1049 927 1.63 3.14 
DOT-0343 89 156 9 928 1384 2.32 3.23 
DOT-0345 109 193 9 1537 3668 2.01 3.22 

I DOT-0346 74 138 3 1151 1909 1.68 3.34 
DOT-0347 88 166 3 106 1819 2.22 3.46 

I 
DOT -0348 81 199 11 1064 1651 1.41 2.96 
DOT-0349 68 181 4 872 1086 2.61 2.92 
DOT-0350 73 226 2 953 1272 1.23 2.74 

I 
DOT-0351 73 139 nd 903 1184 2.04 3.06 
DOT-0352 74 1n 5 936 1362 1.74 2.89 
DOT-0353 89 221 3 891 1275 2.01 2.97 

I 
DOT-0354 70 124 3 812 1115 1.14 2.85 
DOT-0355 76 172 3 780 962 1.42 3.51 
DOT-0356 66 116 nd 842 984 1.47 4.24 

I DOT-0357 64 189 5 953 1018 1.99 3.30 
DOT-0358 66 167 9 864 1059 1.35 3.59 
DOT-0359 63 228 5 984 981 2.20 3.58 

I DOT-0360 63 115 nd 1206 920 2.29 2.78 
DOT-0361 82 141 4 1502 1327 1.82 2.48 
DOT-0362 94 173 4 758 1054 1.33 3.07 

I DOT-0363 54 112 3 1042 945 1.78 3.21 
DOT-0364 67 168 nd 1062 965 2.14 3.96 
DOT -0365 61 115 nd 1294 nd 2.28 3.27 

I DOT-0366 75 189 4 1390 1152 2.09 2.81 
DOT-0367 61 n nd 1801 1027 2.00 3.25 

I 
DOT-0368 n 141 3 1296 1378 1.49 2.56 
DOT-0369 54 66 nd 1597 1338 1.73 3.50 
DOT-0370 76 81 5 2024 1842 2.57 2.95 

I 
DOT-0371 92 174 4 1144 2563 1.92 3.95 
DOT-0372 59 167 6 868 1287 1.59 3.99 
DOT-0373 56 193 10 918 1565 1.68 3.55 

I 
DOT-0374 64 223 nd 756 1222 1.44 2.75 
DOT-0375 72 114 3 785 1421 1.79 3.30 
DOT-0376 58 148 5 955 883 1.25 3.80 

I DOT-03n 95 246 7 792 4990 2.04 2.65 

I 
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I 
DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA I 
Sample No. Cu Ni Cr Zn Fe Mn Ash I 

(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

DOT-0378 70 165 9 1058 1223 2.51 3.33 I 
DOT-0379 73 202 32 986 1257 1.98 2.83 
DOT-0300 57 203 3 976 917 1.65 3.53 I DOT-0381 57 163 nd 1106 884 1.35 3.20 
DOT-0382 70 110 3 1142 1102 1.36 2.77 
DOT -0383 66 154 7 1262 752 1.52 3.23 I DOT-0384 58 158 2 1344 1168 1.96 3.37 
DOT-0385 65 132 3 924 1087 2.15 3.01 

I DOT-0386 64 135 nd 1212 874 1.93 3.62 
DOT-0387 91 144 8 810 1446 1.98 3.66 
DOT-0388 92 115 nd 1494 1612 1.58 3.10 

I DOT-0389 76 59 nd 1783 1179 3.36 3.19 
DOT-0300 68 190 nd 2203 1285 3.14 2.98 
DOT-0391 92 131 6 2487 1563 2.71 2.54 

I DOT-0392 67 90 nd 1828 1048 2.04 3.46 
DOT-0393 93 500 23 1146 2038 1.83 2.38 
DOT -0394 108 251 16 1003 2971 1.82 2.96 I DOT-0395 55 131 9 724 1266 2.81 3.19 
DOT-0396 57 146 25 862 1312 2.'Zl 3.31 
DOT-0397 59 153 3 734 937 1.55 2.99 I DOT-0398 63 96 5 916 1122 2.34 3.38 
DOT-0399 48 134 nd 963 896 2.01 3.50 
DOT-0400 64 223 15 964 1185 2.49 2.89 I DOT-0401 46 144 4 890 1222 1.09 3.00 
DOT-0402 76 201 3 1110 985 1.09 2.56 
DOT-0403 70 148 nd 1766 968 2.49 2.72 I DOT-0404 72 214 31 1352 1049 3.03 3.'Zl 
DOT-0405 49 111 nd 1235 663 2.86 4.14 

I DOT-0406 53 123 nd 1196 819 1.77 2.99 
DOT-0407 65 164 8 1522 988 1.78 3.11 
DOT-0408 51 147 nd 1079 981 1.20 3.10 

I DOT-0409 58 213 nd 1434 1030 3.42 3.31 
DOT-0410 77 164 nd 1592 1445 6.19 3.81 
DOT -0411 96 209 5 2025 1876 4.82 2.43 

I DOT-0412 55 174 nd 2159 1267 4.55 2.85 
DOT-0413 55 152 5 1534 1360 3.69 2.99 
DOT-0414 82 86 5 1912 1568 2.43 3.33 I DOT -0415 137 97 10 1269 3108 2.74 2.87 
DOT-0416 87 190 41 958 1444 2.09 2.74 
DOT-0417 73 150 5 770 1099 1.65 2.93 I 
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I 
I DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA 

I Sample No. Cu Ni Cr Zn Fe Mn Ash 

(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

I DOT-0418 60 199 nd 781 1292 1.38 3.25 
DOT-0419 64 150 51 1062 1160 2.23 3.53 

I DOT-04aJ 72 140 4 897 1169 2.65 2.99 
DOT-0421 62 243 8 770 928 2.00 3.66 
DOT-0422 76 233 11 811 896 1.57 3.13 

I DOT-0423 79 183 nd 1893 1177 1.98 2.73 
DOT-0424 66 181 5 1711 895 3.11 3.32 
DOT-0425 65 132 nd 1413 1084 1.82 3.34 

I DOT-0426 64 117 nd 1853 1355 1.41 3.80 
DOT-0427 76 176 5 1092 1407 3.47 2.68 

I 
DOT-0428 74 134 4 1574 1069 2.43 3.11 
DOT-0429 75 157 4 1239 1098 1.42 3.73 
DOT-043> 59 230 3 2135 988 1.76 3.38 

I 
DOT-0431 43 102 nd 2360 861 2.12 3.40 
DOT-0432 72 167 3 1756 1059 3.73 2.89 
DOT-0433 85 135 5 2046 1000 6.22 3.54 

I 
DOT-0434 58 114 3 1609 1306 2.97 3.33 
DOT-0435 76 84 nd 1670 1188 1.66 2.89 
DOT-0436 61 50 3 1971 1322 1.70 3.87 

I DOT-0437 161 108 14 1706 6110 3.03 3.62 
DOT-0438 84 189 14 733 2291 2.41 2.71 
DOT-0439 68 172 27 1001 1561 1.98 3.77 

I DOT-0441 53 194 30 703 1009 1.55 3.69 
DOT-0442 57 129 nd 886 1180 1.72 3.94 
DOT-0443 49 138 nd 911 760 4.65 5.56 

I DOT-0444 54 92 nd 1961 1237 2.97 3.34 
DOT-0445 55 185 nd 1513 890 2.25 5.23 
DOT-0446 55 187 nd 938 837 1.44 3.98 

I DOT-0447 53 145 3 1649 1033 2.47 3.72 
DOT-0448 62 169 5 1200 888 1.97 3.53 
DOT-0449 75 187 7 1926 673 2.03 3.26 

I DOT-0450 58 94 9 2300 1167 4.03 3.29 
DOT-0451 66 158 3 2263 941 2.21 3.27 

I 
DOT-0452 64 138 4 1804 2328 1.49 2.94 
DOT-0453 67 134 3 1537 2095 2.81 2.81 
DOT-0454 74 79 3 1729 1110 3.35 3.06 

I 
DOT-0455 63 54 5 2530 1242 1.77 2.87 
DOT-0456 79 44 nd 2835 1232 1.54 3.00 
DOT-0457 71 83 5 2101 1239 2.95 2.75 

I 
DOT-0458 127 268 8 1311 2937 1.96 2.73 

I 
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I 
OOT LAKE BLACK SPRUCE (Picea mariana) NEEOLES - ANALYTICAL OATA I 
Sample No. Cu Ni Cr Zn Fe Mn Ash I 

(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

OOT-0459 102 153 11 959 1160 1.91 4.44 I 
OOT-0460 59 172 29 715 1118 1.36 3.55 
OOT-0461 67 195 7 683 1154 1.24 3.36 I OOT-0462 63 238 36 890 1159 1.40 2.93 
OOT-0463 82 235 38 1126 1242 2.16 2.86 
OOT-0464 75 346 17 786 1273 1.63 2.80 I OOT-0465 76 189 28 1051 3940 0.99 5.13 
OOT-0466 47 90 nd 1579 895 2.88 4.68 

I OOT-0467 48 171 7 921 1170 2.58 3.69 
OOT-0468 53 29 6 1136 188 1.67 3.57 
OOT-0469 62 262 nd 1560 797 1.93 2.92 

I OOT-0470 68 150 3 1852 991 1.88 2.86 
DOT -0471 41 155 nd 1396 825 1.50 3.08 
OOT-0472 46 130 nd 1193 744 1.67 3.16 

I OOT-0473 59 147 3 1995 1616 3.76 2.97 
00T-0475 59 51 nd 2132 1201 1.60 3.30 
00T-0476 68 156 3 2620 1354 3.18 2.73 I OOT-0477 70 207 6 987 1792 1.80 3.07 
OOT-0478 74 111 6 1408 2283 1.45 3.56 
OOT-0479 124 157 19 964 8210 0.91 2.81 I 00T-048O 71 201 144 832 1541 1.30 3.31 
00T-0481 82 320 110 1386 1155 1.84 2.77 
OOT-0482 66 278 5 955 1393 1.38 2.48 I OOT-0483 49 172 41 1459 1091 1.51 3.05 
OOT-0484 46 241 18 1095 851 1.85 3.37 
OOT-0485 55 96 3 2423 1620 2.52 3.56 I OOT-0486 50 101 6 1116 774 2.13 4.63 
00T-0487 70 133 nd 1058 1135 1.47 3.33 
OOT-0488 72 167 5 854 1333 0.79 3.09 I OOT-0489 94 243 12 746 2955 1.62 2.99 
OOT-04oo 75 154 4 821 1991 0.86 3.32 

I 00T-0491 65 193 9 982 1553 1.92 3.08 
OOT-0492 60 142 6 2220 2073 1.82 3.39 
OOT-0493 49 177 nd 1286 1166 1.52 3.43 

I OOT-0494 65 254 4 1140 1043 2.56 3.03 
OOT-0495 55 101 3 1395 916 2.77 3.57 
00T-0496 75 144 3 1254 1008 3.66 2.99 I 00T-0497 62 110 nd 1173 1296 2.58 2.46 
00T-0498 82 300 4 1764 1587 5.16 2.18 
OOT-0499 49 85 nd 1613 1135 1.93 4.24 I 
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I 
I DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA 

I Sample No. Cu Ni Cr Zn Fe Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (") (") 

I DOT-05oo 73 67 nd 1919 1020 1.89 3.10 
DOT-0501 57 41 nd 1772 652 1.02 4.15 

I DOT-0502 42 74 nd 1842 1032 2.29 3.60 
DOT-0503 69 109 13 785 1119 5.35 3.68 
DOT-0504 71 89 16 762 1185 3.30 2.96 

I DOT-0505 63 244 4 669 1128 0.95 3.32 
DOT-0506 87 420 8 838 24n 1.04 2.71 
DOT-0507 88 266 19 1222 2186 2.48 2.79 

I DOT-0500 61 165 nd 836 1200 2.11 2.95 
DOT-0500 69 257 26 790 799 1.18 3.20 

I 
DOT-0510 67 171 2 992 968 1.61 3.14 
DOT -0511 63 169 3 1615 1073 2.06 3.04 
DOT-0512 49 71 nd 2095 1345 2.14 3.48 

I 
DOT-0513 52 43 nd 2569 94 1.90 2.93 
DOT-0514 52 53 7 2813 984 3.76 3.06 
DOT-0515 52 98 nd 2354 1048 2.90 3.06 

I 
DOT-0516 49 83 nd 1074 1034 2.64 3.86 
DOT-0517 47 127 nd 862 853 2.58 4.24 
DOT-0518 52 82 4 1057 795 3.49 4.09 

I DOT-0519 64 235 16 844 1235 1.52 3.37 
DOT-052l n 211 6 811 1719 1.67 3.47 
DOT-0521 76 127 5 866 1708 1.43 2.94 

I DOT -0522 112 113 7 2240 4870 2.91 2.93 
DOT-0523 81 179 3 1772 2251 3.57 2.71 
DOT-0524 68 94 5 1802 1n9 1.75 2.99 

I DOT-0525 67 215 7 747 1591 0.92 2.80 
DOT-0526 71 241 nd 2410 1811 2.51 2.81 
DOT-0527 78 182 nd 2045 1108 3.39 2.45 

I DOT-0528 52 n 3 2864 1320 3.02 2.93 
DOT-0529 57 235 nd 890 985 1.06 2.86 
DOT -0530 61 161 2 1149 1030 1.29 3.52 

I DOT-0531 72 183 3 1537 1070 5.07 2.74 
DOT-0532 88 323 5 1785 1691 4.76 2.72 

I 
DOT-0533 74 252 3 1994 1392 5.17 2.59 
DOT-0534 76 150 3 2250 2096 2.75 2.32 
DOT-0536 93 165 7 1728 1969 3.39 2.46 

I 
DOT-0537 61 138 3 1873 1479 2.98 3.21 
DOT-0538 60 53 nd 1173 1048 1.13 3.00 
DOT-0539 53 138 15 705 1124 1.68 3.17 

I DOT-054O 60 155 19 644 1042 1.96 3.33 

I 
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I 
OOT LAKE BLACK SPRUCE (Picea mariana) NEEOLES - ANALYfICAL OATA I 
Sample No. Cu Ni Cr Zn Fe Mn Ash I 

(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

00T-0541 65 123 11 904 994 3.53 3.57 I 
OOT-0543 61 121 3 1890 1256 1.58 3.03 
OOT-0544 66 141 3 2077 1117 3.80 2.85 I OOT-0545 72 143 3 . 1467 1301 4.68 2.43 
OOT-0546 77 209 4 1635 2103 3.88 2.59 
00T-0547 79 216 nd 2363 4640 1.70 3.17 I OOT-0548 61 90 4 1164 1001 1.63 3.51 
OOT-0548 91 227 4 1768 1700 5.11 2.49 

I OOT-0549 74 125 5 1596 1437 2.10 2.71 
00T-0550 62 257 12 1504 1530 2.31 2.61 
00T-0551 71 273 19 730 1148 3.28 2.71 

I 00T-0552 66 188 48 770 1175 1.57 2.77 
00T-0553 75 198 nd 765 744 1.04 3.10 
00T-0554 56 107 4 1256 1152 1.79 3.55 

I OOT-0555 65 191 3 979 1390 1.23 3.02 
00T-0556 61 205 nd 1584 805 8.00 3.09 
OOT-0557 58 183 nd 1730 1911 3.28 2.80 I OOT-0558 77 217 nd 1885 1811 4.79 2.47 
00T-0559 78 158 nd 1363 1619 4.94 2.78 
00T-0500 61 169 4 1802 1565 3.36 2.43 I 00T-0561 64 199 4 1819 1342 1.70 2.78 
00T-0562 63 319 20 1040 1354 2.01 3.16 
00T-0563 54 145 4 965 976 2.11 3.73 I OOT-0564 73 177 4 698 858 1.02 3.25 
00T-0565 54 123 nd 1841 873 2.90 3.58 
00T-0566 58 97 nd 851 1241 1.32 3.38 I 00T-0567 81 155 4 1220 2071 3.03 2.56 
00T-0568 67 410 nd 1648 2368 3.69 2.75 
00T-0569 53 82 nd 1081 2682 0.99 3.36 I 00T-0570 67 252 2 2129 1655 1.87 2.89 
00T-0571 52 53 nd 1316 1667 2.94 3.10 

I 00T-0572 89 175 5 2299 2709 3.72 2.10 
00T-0573 71 298 4 1444 1966 2.94 2.29 
00T-0574 70 183 4 1451 1426 4.32 2.50 

I 00T-0575 75 168 nd 1674 1363 3.80 2.14 
00T-0576 43 81 nd 1455 868 2.05 4.73 
00T-0577 57 116 nd 2281 1051 1.61 3.02 I 00T-0578 45 53 nd 2065 796 2.58 3.78 
00T-0579 75 112 nd 1714 894 1.72 2.76 
00T-0580 65 129 2 2483 1185 2.73 2.63 I 
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I 
I DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA 

I Sample No. Cu Ni Cr Zn Fe Mn Ash 

(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

I 00T-0581 66 95 nd 796 1089 1.50 3.58 
00T-0582 74 131 nd 1241 2224 1.41 3.35 

I 00T-0583 104 139 6 902 3685 1.60 3.03 
00T-0584 64 79 nd 1765 1266 2.80 3.06 

I 
00T-0585 65 109 3 2093 857 1.42 3.05 
DOT -0586 57 171 9 1061 709 1.40 3.07 
DOT -0587 49 73 nd 2065 693 4.43 3.72 

I 
DOT -0588 47 15 nd 2501 988 0.90 3.64 
DOT -0589 49 97 nd 2083 818 3.30 3.84 
00T-0590 53 101 nd 1967 760 4.11 3.28 

I 
00T-0591 55 142 nd 747 1227 1.04 2.85 
00T-0592 57 134 3 976 1027 1.38 3.53 
00T-0593 59 113 nd 976 1022 1.59 3.06 

I 00T-0594 56 108 1 852 1194 1.23 3.35 
00T-0595 100 94 5 1076 6060 1.47 3.07 
00T-0596 70 113 4 1345 1311 1.40 2.88 

I 00T-0599 50 129 nd 811 990 1.46 3.40 
00T-0601 166 157 7 1407 1123 2.69 3.59 
OOT-06~ 70 170 nd 1570 2095 3.59 3.27 

I OOT-0603 54 104 nd .697 1345 1.18 2.88 
OOT-0604 66 97 nd 905 1221 1.63 2.72 
OOT-0605 53 95 5 926 1358 1.11 3.60 

I 00T-0606 61 111 6 765 2216 1.05 3.38 
OOT-0607 71 124 nd 1902 1760 3.51 2.22 
OOT-06oo 45 79 nd 1732 1127 3.04 3.13 

I OOT-06oo 78 114 4 1318 1380 2.48 2.54 
00T-0610 60 103 nd 1248 1279 2.57 3.21 

I 
DOT -0611 52 121 2 1314 802 5.25 3.68 
00T-0612 47 118 3 736 1038 0.98 3.36 
00T-0613 43 78 nd 858 734 1.07 4.26 

I· 00T-0614 63 89 3 621 1381 0.83 3.21 
00T-0615 59 141 3 9n 1551 1.13 3.22 
00T-0616 107 103 9 1581 5850 2.45 3.35 

I 
00T-0617 43 69 nd 1713 1227 3.69 3.19 
00T-0618 58 132 3 1410 1241 7.14 2.85 
00T-0619 63 119 nd 1708 1484 2.47 2.74 

I OOT-0620 66 181 3 1630 1476 3.08 2.80 
00T-0621 61 55 nd 1991 942 3.60 2.95 
00T-0622 61 106 6 2163 1147 2.78 3.48 

I 00T-0623 57 114 7 1066 1074 1.n 2.94 

I 
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I 
DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA I 
Sample No. Cu Ni Cr Zn Fe Mn Ash I 

(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

DOT-0624 60 100 nd 958 1385 1.49 3.26 I 
DOT-0625 64 109 4 844 2540 1.44 3.61 
DOT-0626 73 154 nd 1921 1620 6.21 2.30 I DOT-0627 70 136 nd 1617 1150 5.30 2.33 
DOT-0628 64 160 3 1772 1640 6.70 2.37 
DOT-0629 69 126 nd 1210 1644 2.87 2.57 I DOT-063O 65 117 nd 1567 984 5.06 2.95 
DOT-0631 45 167 8 1304 1340 1.31 2.80 

I DOT-0632 58 215 4 1581 1119 1.53 2.81 
DOT-0633 66 246 nd 1493 829 0.94 2.69 
DOT-0634 61 134 4 1154 1088 2.08 3.09 

I DOT-0635 58 104 4 1189 1455 2.15 2.99 
DOT-0636 56 132 3 850 1219 1.82 3.08 
DOT-0637 61 112 nd 1188 1232 1.49 3.38 I DOT-0638 90 91 7 1283 3315 1.82 3.25 
DOT-0639 84 141 4 1452 1980 5.71 2.46 
DOT-064O 46 94 nd 1568 1072 3.52 2.98 I DOT-0641 37 32 nd 1441 768 4.82 3.90 
DOT-0642 57 184 5 1592 1106 3.63 2.78 
DOT-0643 52 140 3 962 1009 1.26 3.52 I DOT-0644 73 193 3 1383 1035 1.85 2.76 
DOT-0645 80 134 3 803 933 1.46 2.91 
DOT-0646 66 192 5 843 1199 1.36 3.16 I DOT-0647 52 127 nd 847 790 1.48 3.11 
DOT-0648 73 107 nd 1213 1266 2.82 3.07 
DOT-0649 43 107 nd 1126 1059 1.35 2.84 I DOT-0650 54 98 2 837 1094 1.45 2.77 
DOT-0651 59 98 4 1113 1693 1.86 3.50 

I DOT-0652 61 91 3 1516 2560 3.57 3.87 
DOT-0653 41 90 nd 1767 922 2.97 3.18 
DOT-0654 48 58 nd 1987 861 2.17 3.76 

I DOT-0655 49 129 nd 1719 1233 3.98 3.30 
DOT-0656 61 138 3 1551 1684 4.07 2.70 
DOT-0657 76 87 4 1510 1244 4.69 2.90 

I DOT-0658 53 127 4 1814 1576 2.71 2.99 
DOT-0659 53 130 nd 1439 1179 1.41 2.57 
DOT-0660 48 157 2 1559 924 1.71 2.95 I DOT-0661 73 158 7 828 1282 1.21 2.21 
DOT-0662 56 125 4 1220 1260 2.27 3.26 
DOT-0663 59 109 nd 857 760 1.72 3.73 I 
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I 
I DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA 

I Sample No. Cu Ni Cr Zn Fe Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

I OOT-0664 55 89 nd 1210 787 1.80 3.12 
OOT-0665 53 79 2 1292 1101 2.82 3.57 

I OOT-0666 44 124 nd 1379 1174 2.07 3.14 
OOT-0667 43 98 nd 1606 1051 2.30 3.33 
OOT-0668 72 153 3 1140 2518 1.53 2.35 

I OOT-0669 91 78 6 763 3263 0.80 2.81 
OOT-0670 54 123 3 1891 1399 3.01 3.09 
00T-0671 53 62 nd 2648 1075 5.03 2.77 

I OOT-0672 55 48 nd 2190 893 1.80 2.94 
OOT-0673 54 102 nd 1633 1397 3.56 3.03 

I 
00T-0674 46 40 nd 2147 851 6.50 3.19 
00T-0675 59 186 3 2125 1448 2.60 2.54 
00T-0676 52 139 3 1260 1109 1.52 3.39 

I 
OOT-0677 56 150 4 nd 1370 1.40 2.92 
OOT-0678 61 162 4 1033 953 1.14 2.87 
OOT-0679 65 117 4 944 1312 1.82 2.75 

I 
OOT-0680 60 133 nd 756 1079 0.92 3.02 
00T-0681 62 81 nd 1336 1273 1.78 2.95 
OOT-0682 56 60 nd 2085 910 1.34 3.08 

I DOT -0683 42 51 nd 1565 826 1.13 3.32 
OOT-0684 44 148 nd 964 1349 1.11 3.22 
OOT-0685 61 119 6 1200 1178 1.87 2.81 

I OOT-0686 71 205 2 941 1348 1.29 2.74 
OOT-0687 66 104 nd 908 1359 0.96 2.64 
OOT-0689 64 164 5 1293 1992 2.37 3.08 

I OOT-0690 66 94 nd 1094 1786 0.85 2.85 
00T-0691 79 158 nd 1915 1724 3.70 2.82 
OOT-0692 72 222 4 1740 1965 3.85 2.09 

I I OOT-0693 60 117 nd 1910 1591 5.20 2.41 
OOT-0694 47 121 29 1449 973 2.11 3.24 
00T-0695 60 100 3 1899 1469 2.16 2.88 

I OOT-0696 64 124 5 1673 1105 1.86 2.87 
I 00T-0697 49 106 nd 1959 1122 2.31 3.20 
I 

OOT-0698 37 56 3 1471 940 1.99 3.61 

I I OOT-0699 48 152 6 1079 1381 0.82 2.83 
00T-0700 70 117 nd 1162 1869 0.72 2.29 

I 
00T-0701 59 145 nd 785 1781 0.95 2.48 
00T-0702 73 103 4 940 1532 1.17 2.64 
00T-0703 60 138 nd 1029 1299 1.84 2.34 

I 00T-0704 58 131 nd 827 1259 1.08 2.37 
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I 
DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA I 
Sample No. Cu Ni Cr Zn Fe Mn Ash I 

(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

DOT-0705 58 130 nd 826 941 1.35 2.48 I, 
DOT-0700 53 128 nd 1108 1158 1.29 3.14 
DOT -07fJl 60 91 nd 1229 1882 0.65 2.94 I DOT-0700 78 115 nd 1304 2784 1.28 2.68 
DOT-0700 51 104 nd 1435 1109 1.84 3.41 

I DOT-0710 61 172 nd 2233 2382 3.78 2.46 
DOT -0711 48 126 nd 1845 898 1.99 3.61 
DOT-0712 69 162 4 2092 1331 2.75 2.38 

I DOT-0713 54 180 3 1817 1987 3.71 2.78 
DOT-0714 55 170 nd 2020 1188 4.30 2.52 
DOT-0715 12 234 nd 1626 2237 6.32 2.32 

I DOT-0716 39 37 nd 1646 814 2.95 3.53 
DOT-0717 36 19 nd 2473 835 2.14 3.55 
DOT-0718 57 24 nd 1971 1209 1.27 4.42 I DOT-0719 57 152 4 1016 1115 0.79 3.00 
DOT-0720 52 100 nd 904 1243 0.83 3.65 
DOT -0721 57 146 nd 930 1605 1.02 2.63 I DOT-0722 69 138 6 1107 1532 1.39 2.47 
DOT-07Z3 60 199 10 1737 1255 1.49 3.21 
DOT-0724 66 190 7 1002 2786 0.79 3.52 I DOT-0725 61 132 5 1640 1962 2.04 3.27 
DOT-0727 47 55 nd 1292 1064 2.06 3.09 
DOT-0728 79 124 7 1338 1541 1.13 2.65 I DOT-0729 56 184 6 747 1229 1.56 3.30 
DOT-0730 71 84 5 818 1811 1.17 3.17 
DOT -0731 52 107 nd 994 1050 1.49 3.16 I DOT-0732 59 196 nd 1165 1428 1.86 2.47 
DOT-0733 60 101 nd 1281 906 1.38 3.83 

I DOT-0734 60 70 3 1432 979 3.13 3.22 
DOT-0735 67 48 nd 1555 1024 1.35 2.95 
DOT-0736 78 56 nd 1713 1030 1.34 3.35 

I DOT-07~ 56 111 nd 848 1406 0.91 2.65 
DOT-0738 54 158 4 1238 1319 1.00 3.39 
DOT-0739 53 114 nd 1549 926 1.58 3.Z3 I DOT -0740 45 101 nd 1127 1216 1.27 3.54 
DOT -0741 58 111 nd 1080 1492 1.60 3.11 
DOT-0742 59 192 4 660 1224 3.91 3.18 I DOT-0743 58 100 4 1363 1005 2.83 2.86 
DOT-0744 70 121 nd 777 1496 1.10 2.73 
DOT-0745 ' 66 215 nd 1058 1260 1.91 2.67 I 
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I 
I DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA 

I Sample No. Cu Ni Cr Zn Fe Un Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

I 00T-0746 50 125 3 1258 941 2.03 3.55 
00T-0747 61 137 4 1167 1189 1.59 2.86 

I 00T-0748 57 85 4 1045 1136 1.30 3.60 
00T-0749 57 86 4 848 988 1.25 3.23 
00T-0750 48 137 5 1170 1147 2.18 3.97 

I 00T-0751 56 170 3 1399 965 1.41 3.04 
00T-0752 75 196 15 1710 1204 2.81 3.02 
00T-0753 63 163 10 1224 1585 2.84 2.90 

I 00T-0754 57 104 3 763 1235 2.31 4.01 
00T-0755 57 79 nd 15n 1608 4.22 3.01 

I 
00T-0756 64 157 3 1542 1390 3.01 2.43 
00T-0757 87 155 5 1387 2975 2.29 2.29 
00T-0758 73 152 nd 1308 2109 1.16 2.07 

I 
00T-0759 88 174 nd 2226 1021 1.26 3.22 
00T-0760 73 140 3 1445 1080 1.19 2.97 
00T-0761 59 117 6 938 1019 1.30 2.93 

I 00T-0762 83 225 3 1426 1569 3.05 2.19 
00T-0763 73 196 nd 1576 1316 1.93 2.60 
DOT -0764 78 268 nd 1644 1625 2.41 2.36 

I 00T-0765 87 430 3 1368 1964 2.81 2.60 
00T-0766 50 1n nd 1175 754 1.64 3.06 
00T-0767 57 112 nd 969 1148 2.03 3.15 

I 00T-0768 50 121 nd 1487 991 2.18 3.51 
00T-0769 51 103 nd 1384 949 2.32 3.37 
OOT-ono 61 198 nd 2182 nd 2.40 2.84 

I 00T-on1 51 122 nd 1886 969 2.44 2.99 
00T-on2 70 235 nd 1264 1162 2.53 2.41 
00T-on3 50 164 nd 1083 883 1.70 3.00 

I 00T-on4 84 153 3 1272 1034 0.97 2.66 
00T-on5 51 91 nd 924 936 1.32 3.14 
00T-on6 59 116 nd 1144 1056 0.62 3.06 

I OOT-07n 56 106 nd 866 806 1.06 3.98 
00T-On8 57 129 nd 2002 1111 2.59 2.70 

I 
00T-On9 66 87 nd 2238 1007 5.71 3.83 
00T-0780 54 80 nd 1216 835 4.69 3.21 
00T-0781 50 160 nd n6 1223 0.70 3.33 

I 
00T-0782 65 178 nd 1203 1611 1.68 3.49 
DOT -0783 62 62 nd 3071 1043 2.72 3.27 
00T-0784 53 44 nd 4100 980 2.12 3.50 

I 00T-0785 45 58 nd 2423 758 2.71 3.21 

I 
123 



I 
DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA I 
Sample No. Cu Ni Cr Zn Fe Mn Ash I 

(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

DOT-0786 40 65 nd 2554 680 4.13 4.44 I 
DOT-07fI1 56 44 nd 3220 909 2.72 3.39 
DOT-0788 55 43 nd 1396 1067 6.09 3.09 I DOT-0789 56 102 4 . 1014 1328 2.86 3.13 
DOT-0700 57 243 nd 791 1506 0.74 3.19 
DOT-0791 58 171 nd 1073 941 0.62 2.92 I DOT-0792 65 192 nd 1127 1472 1.23 2.60 
DOT-0793 67 341 nd 756 1494 0.86 3.00 
DOT-0794 57 195 nd 887 1575 0.96 2.87 I DOT-0795 64 223 nd 813 1253 0.99 3.17 
DOT-0796 60 103 nd 2086 965 1.62 3.59 

I DOT -07fJl 45 113 nd 2556 860 2.36 3.54 
DOT-0798 55 102 nd 2565 1082 2.59 3.00 
DOT-0799 47 119 nd 1352 839 1.17 3.66 

I DOT-0800 65 197 nd 1614 2119 2.65 2.65 
DOT-0801 43 123 nd 1800 970 5.00 3.42 
DOT-08a2 63 165 3 1456 1464 3.84 2.64 

I DOT-0803 67 121 3 1315 1304 2.11 3.23 
DOT-0804 61 166 nd 1241 1767 1.51 2.92 
DOT-0805 65 229 4 689 1447 0.76 2.51 I DOT-0800 66 193 7 732 1589 0.66 2.72 
DOT-0807 50 132 3 880 1332 0.58 3.76 
DOT-0800 70 163 nd 895 1556 1.22 3.01 ,. 
DOT-0809 55 177 nd 1550 915 3.12 3.54 
DOT-0810 62 79 7 1843 1856 1.34 3.19 
DOT -0811 65 102 3 1646 997 2.81 3.14 I DOT-0812 50 130 nd 1482 959 4.35 2.79 
DOT-0813 44 77 nd 2044 983 3.17 3.87 
DOT-0814 32 68 nd 1569 591 2.67 3.82 I DOT-0815 65 167 5 987 1996 1.01 2.72 
DOT-0816 66 137 4 884 1417 0.99 2.86 
DOT-0817 76 223 4 837 1217 0.96 2.33 I DOT-0818 45 126 nd 833 1303 0.99 4.23 
DOT-0819 46 144 nd 1063 1003 1.99 3.39 

I DOT-08a> 49 151 nd 1421 1228 1.57 3.41 
DOT -0821 73 143 nd 1984 1367 2.67 2.54 
DOT-0822 63 217 nd 1622 2263 3.08 2.41 

I DOT-0823 56 169 3 1476 1803 2.63 3.05 
DOT-0824 53 133 5 1272 1205 1.68 4.21 
DOT-0825 58 188 3 859 1777 0.91 2.95 I 
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I 
I DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA 

I Sample No. Cu Ni Cr Zn Fe Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

I DOT-0826 64 94 nd 1057 1033 3.20 2.99 
DOT-0827 51 141 nd 1593 1418 2.70 2.82 

I DOT-0828 51 79 nd 2692 1228 1.68 3.13 
DOT-0829 61 223 nd 1196 1424 0.99 3.20 
DOT-083) 75 195 nd 612 1950 0.87 2.46 

I DOT-0831 48 83 6 662 1201 0.77 3.09 
DOT-0832 71 87 4 648 1451 0.59 2.28 

I 
DOT-0833 53 117 nd 877 2101 0.89 3.02 
DOT-0834 73 176 4 1437 1987 1.88 2.65 
DOT-0835 65 101 nd 1445 866 2.54 2.94 

I 
DOT-0836 75 342 3 1562 2384 3.79 2.25 
DOT-0837 64 182 3 1604 1858 3.63 2.88 
DOT-0838 80 470 5 1448 1999 4.48 2.49 

I 
DOT-0839 54 110 nd 824 1470 1.14 4.37 
DOT-084O 54 115 5 757 1651 1.40 3.78 
DOT-0841 62 124 nd 995 1104 1.53 2.78 

I DOT-0842 69 152 3 1162 1050 1.84 2.77 
DOT-0843 52 95 nd 1480 1145 2.44 3.16 
DOT-0844 56 205 nd 1588 1800 7.69 3.07 

I DOT-0845 57 117 3 2215 1309 2.07 2.87 
DOT-0846 63 129 nd 1661 1541 1.81 2.73 
DOT-0847 55 98 3 970 1037 0.89 2.60 

I I DOT-0848 63 196 nd 827 1414 0.65 2.54 
DOT-0849 54 73 2 1505 1164 2.49 3.25 
DOT-085O 53 108 nd 1494 1479 4.25 3.06 

I DOT-0851 60 128 11 1194 4470 2.52 2.42 
DOT-0852 49 136 nd 937 1289 1.43 3.63 
DOT-0853 51 167 nd 795 1083 1.21 3.78 

I DOT-0854 44 130 nd 873 673 1.37 4.84 
DOT-0855 52 86 nd 792 1086 1.42 3.91 

I 
DOT-0856 46 161 nd 862 1063 0.89 3.83 
DOT-0857 66 118 3 1098 1284 1.20 3.17 
DOT-0858 48 88 nd 1042 845 1.13 4.08 

I 
DOT-0859 61 81 4 1452 1060 1.18 3.25 
DOT-0860 67 65 nd 1707 1132 3.43 3.75 
DOT-0861 56 157 nd 1802 1437 4.59 3.73 

I 
DOT -0862 75 274 nd 1328 1687 2.49 2.83 
DOT-0863 69 176 nd 1764 1759 2.13 2.51 
DOT-0864 62 189 5 770 1237 0.93 2.71 

I DOT-0865 49 161 nd 691 1085 0.81 3.56 
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DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA I 
Sample No. Cu Ni Cr Zn Fe Mn Ash I 

(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

DOT-0866 47 118 nd 683 724 1.01 4.07 I 
DOT-0867 63 240 nd 823 1211 1.06 3.01 
DOT-0868 57 306 4 782 1104 1.09 3.21 I DOT-0869 58 173 5 1373 1121 1.77 3.01 
DOT-0870 59 115 nd 1317 1171 1.12 2.95 
DOT-0871 64 152 nd 957 940 1.08 2.85 I DOT-0872 50 170 nd 1206 1313 2.52 2.78 
DOT-0873 60 172 nd 1546 1394 1.07 2.68 

I DOT-0874 63 116 nd 1626 1689 0.93 2.91 
DOT-0875 68 79 nd 1401 1202 1.01 3.00 
DOT-0876 72 160 nd 1012 979 0.66 2.62 

I DOT-0877 63 86 nd 824 1002 2.13 3.80 
DOT-0878 50 139 nd 1091 936 1.34 3.54 
DOT-0879 59 139 4 980 1125 1.28 2.97 

I DOT-08BO 75 140 3 949 1232 0.67 2.29 
DOT-0881 69 214 6 1010 2009 1.32 2.77 
DOT-0882 64 131 nd 1047 130S 0.89 3.11 I DOT-0883 54 115 3 939 1024 0.87 2.76 
DOT-0884 47 89 nd 855 973 1.52 3.38 
DOT-0885 66 284 nd 890 1335 0.78 3.OS I DOT-0886 54 122 4 618 1407 1.00 3.86 
DOT-0887 66 119 nd 1523 1113 1.56 3.14 
DOT-0888 67 122 5 1080 1196 0.84 2.45 I DOT-0889 61 126 nd 1255 1200 1.81 3.61 
DOT-0800 55 149 nd 1286 822 2.46 3.31 
DOT-0891 40 75 nd 784 814 0.64 4.23 I DOT-0892 62 158 nd 901 1031 1.52 3.19 
DOT-0893 69 148 3 1009 1351 1.17 2.97 

I, DOT-0894 61 72 4 876 774 1.OS 2.81 
DOT-0895 53 95 nd 1433 1116 1.55 2.90 
DOT-0896 63 184 4 1237 1182 1.20 2.98 

I DOT-0897 49 84 nd 997 1014 1.44 2.92 
DOT-0898 63 113 nd 575 1420 0.62 2.81 
DOT-0899 57 115 nd 1038 965 1.65 3.40 

I DOT-0900 57 104 nd 1383 1141 1.46 2.85 
DOT-0901 51 91 nd 1191 1981 4.13 3.52 
DOT-0902 75 168 nd 1111 1377 1.34 2.14 I DOT-0903 67 133 nd 1104 995 1.26 3.85 
DOT-0904 37 80 4 1036 823 1.91 4.54 
DOT-09OS 68 119 12 902 2402 1.68 2.60 I 
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I 
I DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA 

I Sample No. Cu Ni Cr Zn Fe Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

I OOT-0906 62 112 nd 1031 802 2.10 3.20 
OOT-0907 46 75 nd 759 883 1.38 3.60 

I OOT-O~ 61 146 3 1303 1069 2.18 3.54 
OOT-09(B 53 148 3 1734 1304 2.82 3.30 
00T-0910 59 111 5 1400 1067 2.36 2.95 

I DOT -0911 69 140 nd 1183 1317 2.66 2.85 
00T-0912 46 125 nd 1448 1635 1.87 3.20 

I 
00T-0913 58 83 nd 1300 1087 1.60 2.87 
00T-0914 61 112 5 1137 1871 2.12 2.54 
00T-0915 48 104 nd 1249 927 1.10 3.66 

I 
00T-0916 55 271 4 920 1264 1.67 3.24 
00T-0917 45 112 nd 1140 785 1.82 3.87 
00T-0918 48 115 nd 820 1033 1.58 3.29 

I 
00T-0919 44 119 nd 912 742 1.83 3.65 
00T-093> 82 1n 8 1253 3065 1.40 3.36 
00T-0921 75 182 4 1519 1673 1.59 3.63 

I DOT -0922 62 201 nd 1364 1372 2.48 3.16 
00T-0923 59 76 nd 1052 1318 1.34 2.81 
00T-0924 61 151 nd 684 986 0.73 3.08 

I 00T-0925 46 108 nd 690 1004 1.12 3.03 
00T-0926 52 152 nd 945 924 1.68 3.36 
00T-0927 49 130 nd 1140 1139 1.12 3.46 

I 00T-0928 78 139 5 766 1289 o.n 2.36 
00T-0929 50 86 nd 1400 1311 1.13 3.73 
00T-0930 67 118 4 1732 1808 3.32 2.29 

I 00T-0931 58 79 3 2330 1286 2.38 3.03 
DOT -0932 60 87 nd 1642 1196 2.97 3.26 
00T-0933 52 55 nd 1848 979 2.98 3.43 

I 00T-0934 67 162 3 1904 907 2.93 4.08 
00T-0935 78 154 5 1785 904 3.50 3.63 

I 
DOT -0936 56 128 8 1425 992 1.79 3.84 
00T-0937 57 202 7 831 853 0.92 3.65 
00T-0938 69 165 3 760 954 0.56 2.89 

I 
00T-0939 50 88 nd 1024 1047 1.21 3.71 
00T-094O 61 91 nd 1325 1003 1.90 3.00 
00T-0941 47 101 nd 921 996 1.49 3.71 

I 
00T-0942 68 140 3 1723 2805 3.58 2.84 
00T-0943 57 129 6 2481 1210 4.40 2.99 
00T-0944 59 122 nd 1330 714 2.14 3.82 

I DOT -0945 63 92 8 1403 1027 1.62 3.79 
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I 
DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA I 
Sample No. Cu Ni Cr Zn Fe Mn Ash I 

(ppm) (ppm) (ppm) (ppm) (ppm) (") (") 

DOT-0946 59 142 5 2319 881 1.62 3.85 I 
DOT-0947 56 175 5 764 1104 1.78 3.85 
DOT-0948 56 205 8 1202 903 2.04 3.46 I DOT-0949 58 97 nd 1110 953 1.41 3.41 
DOT-0950 63 133 nd 1110 1006 1.03 2.40 
DOT-0951 64 149 nd 977 921 1.45 3.01 I DOT-0952 68 131 4 1339 1747 1.65 3.13 
DOT-0953 63 43 4 3204 1124 2.48 2.79 

I DOT-0954 75 60 3 1279 1103 3.10 2.90 
DOT-0955 65 133 8 985 1219 2.61 3.59 
DOT-0956 52 146 7 977 900 2.59 3.37 

I DOT-0957 43 108 6 1550 987 1.65 3.77 
DOT-0958 54 137 nd 1016 963 1.22 2.90 
DOT-0959 48 117 nd 1094 950 1.68 3.81 

I DOT-09oo 48 143 nd 1013 701 1.30 3.45 
DOT-0961 57 93 nd 1305 1244 0.87 3.30 
DOT-0962 88 137 nd 896 1172 0.75 2.37 I DOT-0963 49 148 nd 1228 869 3.50 3.21 
DOT-0964 64 123 nd 1452 1161 2.80 2.62 
DOT-0965 50 121 nd 1468 981 4.22 3.04 I DOT-0966 53 66 nd 968 807 5.53 3.28 
DOT-0967 83 251 nd 861 1388 0.77 2.54 
DOT-0968 82 352 4 837 2545 1.29 2.32 I DOT-0969 81 183 nd 713 1389 0.80 2.95 
DOT-0970 69 228 3 776 1275 0.78 2.84 
DOT-0971 81 155 nd 975 1433 1.05 2.39 I DOT-0972 68 205 3 1084 2326 1.23 2.80 
DOT-0973 66 300 nd 1921 1886 3.22 2.86 
DOT-0974 63 126 3 1229 865 1.16 3.22 I , 
DOT-0975 85 125 nd 1661 1029 4.68 3.18 
DOT-0976 58 131 nd 1120 761 2.48 3.63 

I DOT-0977 86 246 3 1194 1597 0.97 2.36 
DOT-0978 88 254 nd 785 1692 0.66 2.49 
DOT-0979 112 154 nd 1105 1625 1.43 2.12 

I DOT-0980 91 124 3 1250 1229 0.00 2.30 
DOT-0981 77 197 6 1325 1182 1.00 2.70 
DOT-0982 83 300 nd 1473 1244 1.54 2.31 I DOT-0983 60 200 nd 925 1298 1.65 3.29 
DOT-0984 76 246 nd 1152 1653 1.08 2.55 
DOT-0985 68 242 nd 848 1420 0.87 2.84 I 
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I 
I DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA 

I Sample No. Cu Ni Cr Zn Fe Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

I DOT-0986 64 190 nd 1077 1026 1.71 3.32 
DOT -0987 96 158 3 955 1572 0.79 2.29 

I DOT-0988 61 118 . nd 794 1139 0.65 3.62 
DOT-0989 76 155 nd 1207 988 1.16 3.10 
DOT-09~ 78 143 nd 1295 1261 1.27 2.48 

I DOT-0991 47 85 nd 1767 689 3.21 4.11 
DOT -0992 51 88 nd 1373 900 3.22 3.31 
DOT-0993 74 177 nd 989 1304 1.27 2.68 

I DOT-0994 98 nd 23 nd 8550 1.64 2.26 
DOT-0995 67 204 nd 1159 1241 1.68 2.50 
DOT-0996 66 215 nd 1257 1408 2.20 2.75 

I DOT-0997 52 186 nd 1215 869 3.63 3.22 
DOT-0998 56 192 nd 1535 903 3.08 3.10 

I 
DOT -0999 72 194 nd 1665 1097 4.10 2.70 
DOT-1000 53 84 nd 1381 914 2.35 3.20 
DOT -1001 80 95 7 2265 2012 4.74 2.95 

I DOT-1002 67 108 nd 1549 1308 1.97 3.35 
DOT-1003 71 151 nd 1231 945 1.24 2.98 
DOT-1004 80 161 4 1230 2151 1.27 2.56 

I DOT-1005 n 249 nd 1047 1370 1.22 2.48 
DOT-1006 55 174 nd 1099 1025 4.71 2.82 
DOT-1007 47 128 nd 1211 845 5.05 3.05 

I DOT-1008 62 113 nd 2447 826 4.08 3.34 
DOT-1000 65 57 nd 2615 833 1.71 3.55 
DOT -1010 70 274 nd 1003 1498 0.91 2.85 

I DOT -1011 67 262 nd 1nO 1452 1.29 2.93 
DOT -1012 64 157 nd 637 1028 1.24 2.73 
DOT -1013 60 145 nd 1043 946 0.92 2.99 

I DOT-1014 69 185 10 1015 1858 0.91 3.01 
DOT -1015 66 121 nd 1174 971 4.57 2.58 
DOT -1016 50 56 nd 970 965 3.61 3.83 

I DOT -1017 68 79 nd 827 879 1.74 4.39 
DOT -1018 87 157 3 1258 1636 1.62 2.98 

I 
DOT -1019 66 143 nd 1056 1177 1.84 2.83 
DOT-102) 79 278 2 1020 1405 0.86 2.27 
DOT -1021 62 228 nd 924 1376 1.48 2.46 

I 
DOT-1022 81 269 nd 1573 979 5.52 2.64 
DOT-1023 62 246 nd 1107 1063 2.27 3.35 
DOT-1024 86 200 3 1045 1182 1.58 3.09 

I DOT-1025 54 129 nd 1046 1148 0.74 3.18 
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DOT LAKE BLACK SPRUCE (Picea mariana) NEEDLES - ANALYTICAL DATA 

Sample No. Cu Ni Cr Zn Fe Mn Ash I 
(ppm) (ppm) (ppm) (ppm) (ppm) (%) (%) 

I DOT-1026 70 195 nd 1196 1436 5.78 2.21 
DOT -10'Zl 71 201 nd 1604 838 3.05 3.10 

I 00T-1028 66 292 nd 1453 1252 3.75 2.75 
00T-1029 68 192 nd 1894 1181 3.39 3.62 
00T-10~ 78- 170 3 1225 1182 3.45 2.59 

I OOT -1031 77 125 nd 706 2056 1.66 3.46 
00T-1032 ~1 199 nd 1598 1220 4.22 2.66 
00T-1033 59 202 nd 1393 825 3.66 2.86 

I 00T-1034 69 390 nd 1625 1320 1.12 2.90 
00T-1035 62 169 nd 1466 969 1.11 3.52 
00T-1036 61 220 nd 1126 957 1.35 3.23 

I 00T-1038 69 215 nd 1462 1102 3.77 2.46 
00T-1039 60 156 nd 1371 956 3.43 4.45 
00T-1040 82 210 2 2293 1644 1.95 3.12 I OOT -1041 68 236 4 1353 1269 1.16 3.26 
00T-1042 63 204 nd 14SO 1335 2.10 3.74 
00T-1043 53 150 nd 1597 1258 2.12 3.23 I OOT -1044 69 124 nd 1826 1047 2.18 2.52 
00T-1045 48 112 5 1018 1051 1.65 3.63 
00T-1046 70 205 nd 1748 876 2.91 3.60 I 00T-1047 44 195 nd 1776 778 1.64- 4.05 
00T-1048 60 171 6 2033 1319 2.34 3.22 
00T-1049 41 164 nd 1370 1105 1.84 3.SO I 00T-10SO 51 183 nd 1405 1074 2.47 3.35 
OOT -1051 71 141 3 1217 1324 2.74 3.59 
00T-1052 59 231 nd 1393 986 2.44 3.21 I OOT -1053 56 183 nd 1254 1329 2.00 2.98 
00T-1054 61 113 nd 1044 941 1.43 2.42 

I. 00T-1055 72 166 nd 894 1213 1.09 2.47 
00T-1056 55 191 nd 1109 1010 0.89 2.91 
00T-1057 59 184 nd 997 991 1.12 3.05 

I 00T-1058 50 115 nd 1069 744 1.SO 3.92 

I 
I 
I 
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APPENDIX III 

Analytical Technique for the Determination of Metal Content in 
Black Spruce (Picea mariana) Needles 

PROCEDURE: 

Dry Ashing 

1. 

2. 

3. 

4. 

5. 

6. 

Prepare beakers: mark with heat-resistant pen, clean and heat in oven to 170·C. Cool in dessicator for two hours, then 
weigh and record weight. 

Fill clean porcelain dish with crushed black spruce needles. 

Using teaspoon, place approximately 10-11 grams of needles in tared beaker. Weigh accurately to the nearest 0.1 milli­
gram. Cover with a clean watch glass. Prepare 22 samples in this manner for one run of dry ashing. 

Place beakers (without covers) in cold furnace in numerical order (i.e., #1 at back, #22 at front of furnace). 

Turn on air to 25 psi or 7.5 Lpm. 

Turn on furnace at 200·C. Allow furnace to heat up and remain at that temperature for 30 minutes. 

7. Raise temperature in increments of 50·C every 30 minutes until furnace temperature reaches 450·C. 

8. 

9. 

10. 

11 . 

Open furnace door partially for about 20 minutes. 

Close furnace door, and lower air pressure to 20 psi. 

After about 4 hours, turn off air and leave samples in furnace overnight to ash. 

Remove samples and place in dessicator to cool. Allow about 2-2.5 hours for cooling. 

12. Weigh ashed residue in beaker. Record weight and calculate % Ash. (Calculation should be done after procedure is 
completed. ) 

13. Immediately weigh 0.25 g ash into marked test tubes (18 x 150 mm). 

14. Store remainder of ash in clean labelled sample bottles. 

Solution Preparation 

1. Weigh 0.25 g ash into clean numbered test tubes (18 x 150 mm). Prepare in batches of 67 test tubes including 65 
samples, a blank and one standard (of known values). 

2. Add 0.5 ml concentrated hydrochloric acid to each test tube. 

3. Add 1.5 ml concentrated nitric acid to each test tube. 

4. Allow to stand for a few minutes or until reaction subsides. 

5. Carefully place in hot water bath that is at least 95·C. Digest in this manner for two hours. 

6. 

7. 

8. 

9. 

Remove from water bath, cool and add 8 ml distilled water to each test tube. 

Mix on vortex mixer. 

Cover and allow to stand overnight so that sediments will settle. 

Analyze on atomic absorption spectrophotometer for Cu, Zn, Pb, Ni, Cr, Fe and Mn. Samples are diluted x 10 for Fe and 
Mn with 1250 ppm AI buffer [0.5 ml sample + 4.5 ml of 1250 ppm AI buffer]. 
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APPENDIX IV 

Part 1: Duplicate Sample Analyses, Black Spruce (Picea mariana) Twigs 
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Sample 
No. 

DOT-0100-1 
DOT-0100-2 
Arith. Mean 

DOT-0101-1 
DOT -0101-2 
Arith. Mean 

DOT-0104-1 
DOT-0104-2 
Arith. Mean 

DOT -0106-1 
DOT-0106-2 
ArHh. Mean 

DOT-0110-1 
DOT-0110-2 
Arith. Mean 

DOT-0117-1 
DOT-0117-2 
Arith. Mean 

DOT-0120-1 
DOT-0120-2 
Arith. Mean 

DOT-0121-1 
DOT-0121-2 
Arith. Mean ' 

DOT-0130-1 
DOT-0130-2 
Arith. Mean 

DOT-0138 
DOT-0138-1 
DOT-0138-2 
Arith. Mean 

DOT-0140-1 
DOT-0140-2 
Arith. Mean 

DOT-0150-1 
DOT-0150-2 
Arith. Mean 

DOT-0160-1 
DOT-0160-2 
Arith. Mean 

DOT-0170-1 
DOT-0170-2 
Arith. Mean 

DOT-0180-1 
DOT-0180-2 
Arith. Mean 

DOT -0190-1 
DOT-0190-2 
Arith. Mean 

Elements 
Au Ag As Sa Br Ca Co Cr Cs Fe Hf Hg Ir K Mo Na Ni Rb 

(ppb) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) ('.4) (ppm) (ppm) (ppm) (ppm) 

50 
49 
50 

38 
34 
36 

52 
86 
69 

61 
39 
50 

100 
24 
62 

48 
73 
61 

39 
69 
54 

99 
58 
78 

143 
49 
96 

58 
54 
46 
53 

71 
33 
52 

44 
38 
41 

64 
120 
92 

46 
57 
52 

34 
44 
39 

38 
36 
37 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

3.6 1100 
3.3 1100 
3.4 1100 

4.0 1600 
4.3 950 
4.2 1275 

3.8 1500 
3.9 1800 
3.8 1650 

4.8 1800 
5.3 1600 
5.0 1700 

5.0 1400 
5.8 1500 
5.4 1450 

4.1 1700 
5.1 2000 
4.6 1850 

3.6 1200 
5.3 1800 
4.4 1500 

4.2 1500 
4.2 1400 
4.2 1450 

4.8 1300 
5.9 1200 
5.4 1250 

5.4 1700 
3.0 1800 
6.3 970 
4.9 1490 

3.0 1600 
2.0 1500 
2.5 1550 

3.6 1700 
2.4 1700 
3.0 1700 

5.1 1100 
5.4 1200 
5.2 1150 

4.7 1200 
4.1 1200 
4.4 1200 

4.2 1900 
5.2 2100 
4.7 2000 

6.4 1300 
5.2 1300 
5.6 1300 

6 17.7 8 
16 17.5 11 
11 17.6 10 

26 21.0 
28 21.5 
27 21.2 

24 19.0 
18 19.0 
21 19.0 

37 17.9 
27 18.1 
32 18.0 

31 21.2 
6 18.0 

18 19.6 

36 18.7 
8 22.8 

22 20.8 

11 
12 
12 

11 
11 
11 

13 
12 
12 

13 
10 
12 

16 
16 
16 

6 20.2 16 
11 20.6 19 
8 20.4 17 

47 20.6 20 
8 17.4 15 

27 19.0 18 

10 16.3 7 
8 17.0 7 
9 16.6 7 

34 19.3 17 
8 21.4 23 

11 16.2 18 
18 19.0 19 

13 17.1 10 
15 17.0 9 
14 17.0 10 

10 20.4 15 
13 20.7 14 
12 20.6 14 

8 17.2 11 
40 18.6 14 
24 17.9 12 

21 16.9 16 
9 17.9 13 

15 17.4 14 

8 18.7 15 
37 20.4 16 
22 19.6 16 

7 18.1 10 
9 16.2 10 
8 17.2 10 

39 
57 
48 

54 
50 
52 

58 
52 
55 

60 
66 
63 

54 
40 
47 

71 
96 
84 

50 
85 
68 

82 
67 
74 

41 
46 
44 

63 
35 
65 
54 

66 
63 
64 

53 
44 
48 

63 
91 
n 

72 
63 
68 

56 
66 
61 

65 
55 
60 
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2.7 1.17 0.9 
3.7 1.43 1.7 
3.4 1.30 1.3 

2.0 2.03 1.5 
3.8 1.96 1.1 
2.9 2.00 1.3 

4.4 1.n 2.0 
2.9 1.84 2.0 
3.6 1.81 2.0 

5.4 1.90 1.1 
4.9 2.09 2.0 
5.2 2.00 1.6 

4.1 1.81 2.4 
4.5 1.23 1.4 
4.3 1.52 1.9 

2.6 2.22 1.2 
3.4 2.78 1.0 
3.0 2.50 1.1 

1.8 1.63 1.2 
2.1 2.41 1.1 
2.0 2.02 1.2 

2.0 2.33 1.0 
2.0 2.06 <0.5 
2.0 2.20 <0.8 

5.5 1.15 1.4 
4.9 1.29 1.2 
5.2 1.22 1.3 

8.0 1.97 1.5 
2.1 1.10 1.0 
1.6 1.98 1.6 
3.9 1.68 1.4 

1.0 1.70 1.9 
0.8 1.45 1.4 
0.9 1.58 1.6 

1.7 1.69 1.7 
1.8 1.59 1.2 
1.8 1.64 1.4 

1.5 1.94 2.0 
0.7 2.26 2.0 
1.1 2.10 2.0 

3.3 1.86 0.9 
3.2 1.86 1.9 
3.2 1.86 1.4 

2.4 1.80 1.3 
3.8 1.73 2.5 
3.1 1.76 1.9 

0.8 1.63 1.5 
1.7 1.58 1.2 
1.2 1.60 1.3 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<2 10.10 <2 2520 190 170 
160 
165 

<4 11.00 <2 3520 230 
<3 10.55 <2 3020 210 

<5 9.03 <2 
<5 10.40 <2 
<5 9.72 <2 

<5 10.10 2 
<5 7.99 3 
<5 9.04 2 

<4 10.40 <2 
<5 8.55 <2 
<4 9.50 <2 

<4 8.76 <2 
<2 10.80 <2 
<3 9.78 <2 

<4 
<4 
<4 

9.02 <2 
9.04 <2 
9.03 <2 

<3 9.85 <2 
<4 11.80 <2 
<3 10.82 <2 

<5 12.80 <2 
<4 11.00 <2 
<4 11.90 <2 

<2 14.30 <2 
<3 10.30 <2 
<2 12.30 <2 

<5 9.31 <2 
<3 11.60 <2 
<3 9.72 <2 
<3 10.21 <2 

<2 11.50 <2 
<2 13.90 3 
<2 12.70 3 

<2 10.80 <2 
<5 9.58 <2 
<4 10.19 <2 

<4 9.08 3 
<3 9.59 <2 
<4 9.33 3 

<5 11.70 <2 
<4 10.70 <2 
<4 11.20 <2 

<3 8.55 <2 
<5 10.30 <2 
<4 9.42 <2 

<3 9.43 2 
<3 12.10 2 
<3 17.80 2 

3820 
3960 
3890 

4120 
3880 
4000 

4440 
4670 
4555 

3980 
3220 
3600 

220 
240 
230 

370 
340 
355 

190 
250 
220 

190 
150 
170 

340 240 
150 200 
245 220 

330 200 
240 220 
285 210 

3790 370 190 
4880 310 200 
4335 340 195 

3120 160 240 
4nO 410 240 
3945 285 240 

4350 370 140 
3230 280 130 
3790 325 135 

3080 220 260 
2900 190 260 
2990 205 260 

4030 250 170 
2390 210 100 
4160 350 95 
3527 270 122 

3220 190 68 
3690 150 42 
3455 170 55 

3080 320 260 
3090 320 200 
3085 320 230 

4180 160 63 
4700 210 75 
4440 185 69 

3780 380 290 
4010 370 240 
3895 375 265 

3470 270 110 
3780 410 170 
3625 340 140 

2930 290 40 
3200 300 5 
3065 295 22 

I 
I 
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I 
I 
I 
I 
I 
I 
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I 
I 
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I 
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Elements 
Sb Sc Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Yb Lu Mn Ash 

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

0.6 
0.7 
0.6 

0.7 
0.6 
0.6 

0.6 
0.9 
0.8 

0.9 
0.8 
0.8 

0.9 
0.7 
0.8 

0.8 
0.9 
0.8 

0.6 
0.7 
0.6 

1.0 
0.8 
0.9 

0.5 
0.7 
0.6 

1.0 
0.5 
1.0 
0.8 

0.8 
0.7 
0.8 

0.7 
0.7 
0.7 

0.6 
1.1 
0.8 

1.1 
0.9 
1.0 

0.8 
0.9 
0.8 

1.1 
1.4 
1.2 

2.6 
3.6 
3.2 

4.2 
4.2 
4.2 

3.8 
4.2 
4.0 

4.8 
4.7 
4.8 

4.1 
3.1 
3.6 

4.2 
4.9 
4.6 

3.2 
5.2 
4.2 

4.3 
3.3 
3.8 

3.0 
3.0 
3.0 

4.6 
2.2 
4.3 
3.7 

4.0 
3.4 
3.7 

3.2 
3.1 
3.2 

4.2 
5.2 
4.7 

4.0 
4.0 
4.0 

3.7 
3.8 
3.8 

3.3 
3.4 
3.4 

<2 1100 <0.5 
<2 1300 <0.5 
<2 1200 <0.5 

<2 
<2 
<2 

<2 
<2 
<2 

<3 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
1300 <0.5 
<900 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<2 <500 1.2 
<2 <500 <0.5 
<2 <500 <0.8 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 
<2 

<2 
<2 
<2 

5 
<2 
<4 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<3 
<2 

<2 
<2 
<2 

<500 <0.5 
950 <0.5 

<725 <0.5 

970 <0.5 
<500 <0.5 
<735 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 
<500 <0.5 

690 <0.5 
<500 <0.5 

595 <0.5 

980 <0.5 
<500 <0.5 
740 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

1800 <0.5 
<500 <0.5 
1150 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

1.3 
1.9 
1.6 

0.6 
1.5 
1.0 

1.6 <0.1 
0.9 <0.2 
1.2 <0.2 

1.3 0.9 
1.8 1.2 
1.6 1.0 

1.1 1.6 
1.9 <0.2 
1.5 <0.9 

2.5 1.0 
1.9 1.3 
2.2 1.2 

1.4 1.3 
1.1 1.5 
1.2 1.4 

1.0 
2.2 
1.6 

1.4 
1.7 
1.6 

1.0 <0.2 
1.4 1.2 
1.2 <0.7 

1.6 <0.2 
1.8 1.2 
1.7 <0.7 

2.1 <0.2 
1.0 0.7 
1.8 1.4 
1.6 0.8 

1.6 1.9 
1.9 1.1 
1.8 1.5 

1.4 0.8 
0.7 <0.1 
1.0 0.4 

1.3 1.4 
1.7 2.0 
1.5 1.7 

0.9 <0.2 
0.6 <0.2 
0.8 <0.2 

1.6 1.4 
0.6 0.8 
1.1 1.1 

1.6 1.2 
1.6 1.6 
1.6 1.4 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

2500 8.5 
2500 11.0 
2500 9.8 

2900 13.0 
3300 12.0 
3100 12.5 

3200 10.0 
2600 12.0 
2900 11.0 

3200 14.0 
3300 14.0 
3250 14.0 

3100 13.0 
3700 11 .0 
3400 12.0 

2900 11.0 
3400 13.0 
3150 12.0 

2300 8.6 
3300 14.0 
2800 11.3 

3400 11.0 
3000 9.8 
3200 10.4 

3000 9.6 
3100 10.0 
3050 9.8 

3100 14.0 
2900 5.6 
3500 11 .0 
3167 10.2 

3000 12.0 
2900 9.6 
2950 10.8 

2700 
2700 
2700 

8.7 
8.0 
8.4 

3900 12.0 
4700 15.0 
4300 13.5 

3300 12.0 
3100 11.0 
3200 11.5 

4100 11 .0 
3600 11.0 
3850 11.0 

4100 11.0 
3700 11.0 
3900 11 .0 
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13 
19 
16 

6.0 1.1 
15.0 1.4 
10.5 1.2 

22 <5 
23 22.0 
22 <13.5 

17 <5 
23 <5 
20 <5 

18 
25 
22 

22 
16 
19 

16 
22 
19 

<5 
<5 
<5 

21.0 
<5 

<13 

<5 
12.0 
<8.5 

1.7 
1.6 
1.7 

1.3 
1.7 
1.5 

1.8 
2.0 
1.9 

1.8 
1.6 
1.7 

1.4 
1.8 
1.6 

16 
21 
18 

8.0 1.3 

18 
19 
18 

17 
19 
18 

25 
10 
22 
19 

22 
19 
20 

17 
17 
17 

23 
25 
24 

21 
16 
18 

18 
21 
20 

19 
22 
20 

<5 1.7 
<4.2 1.5 

15.0 
<5 

<7.8 

<5 
<5 
<5 

<5 
<5 
<5 
<5 

13.0 
<5 
6.8 

12.0 
<5 
<6 

<5 
<5 
<5 

10.0 
<5 
<5 

<5 
<5 
<5 

8.0 
10.0 
9.0 

1.5 
1.3 
1.4 

1.5 
1.4 
1.4 

1.7 
0.8 
1.7 
1.4 

1.7 
1.5 
1.6 

1.5 
1.1 
1.3 

1.5 
1.9 
1.7 

1.4 
1.4 
1.4 

1.6 
1.4 
1.5 

1.5 
1.6 
1.6 

0.28 <0.5 0.56 0.07 NA 2.04 
701 2.28 
701 2.16 

<0.04 <0.5 0.76 0.14 
<0.16 <0.5 0.66 0.10 

<0.05 
<0.05 
<0.05 

<0.05 
<0.05 
<0.05 

<0.06 
<0.06 
<0.06 

0.40 
0.27 
0.34 

<0.06 
0.53 

<0.30 

<0.5 1.04 0.20 
<0.5 0.64 0.16 
<0.5 0.84 0.18 

<0.5 0.88 0.19 
<0.5 0.88 0.17 
<0.5 0.88 0.18 

<0.5 0.85 0.14 
<0.5 1.05 0.16 
<0.5 0.95 0.15 

<0.5 1.05 0.15 
<0.5 0.80 0.14 
<0.5 0.92 0.14 

<0.5 0.70 0.14 
<0.5 0.90 0.15 
<0.5 0.80 0.14 

827 2.15 
885 2.06 
856 2.10 

467 2.04 
435 2.37 
451 2.20 

303 2.25 
314 2.29 
308 2.27 

677 1.93 
NA 1.62 

677 1.78 

542 2.23 
677 2.37 
610 2.30 

0.29 <0.5 0.56 0.12 NA 1.90 
770 2.19 
770 2.04 

<0.06 <0.5 0.71 0.14 
<0.18 <0.5 0.64 0.13 

<0.05 
<0.04 
<0.04 

0.40 
0.30 
0.35 

<0.06 
<0.03 
<0.03 
<0.04 

0.28 
0.38 
0.33 

<0.03 
<0.05 
<0.04 

<0.04 
<0.05 
<0.04 

<0.05 
0.31 

<0.18 

0.25 
<0.06 
<0.16 

<0.03 
0.32 

<0.18 

<0.5 0.87 0.14 
<0.5 0.50 0.05 
<0.5 0.68 0.10 

788 1.95 
NA 1.76 

788 1.86 

<0.5 0.58 0.06 
<0.5 0.52 0.08 
<0.5 0.55 0.07 

NA 1.88 
NA 1.75 
NA 1.82 

<0.5 1.06 0.20 
<0.5 0.49 0.11 
<0.5 0.78 0.15 
<0.5 0.78 0.15 

875 2.57 
NA 1.70 
NA 2.15 

875 2.14 

<0.5 0.71 0.07 
<0.5 0.76 0.08 
<0.5 0.74 0.08 

NA 2.29 
NA 2.16 
NA 2.22 

<0.5 0.75 
<0.5 0.41 
<0.5 0.58 

<0.5 0.65 
<0.5 0.94 
<0.5 0.80 

<0.5 1.10 
<0.5 0.68 
<0.5 0.89 

<0.5 0.62 
<0.5 0.80 
<0.5 0.71 

<0.5 0.69 
<0.5 0.76 
<0.5 0.72 

0.06 NA 2.13 
0.12 1113 1.74 
0.09 1113 1.94 

0.13 1524 2.13 
0.17 1425 2.23 
0.15 1474 2.18 

0.22 956 1.83 
0.24 921 1.95 
0.23 938 1.89 

0.12 NA 1.87 
0.16 1906 1.79 
0.14 1906 1.83 

0.07 NA 1.96 
0.10 NA 2.19 
0.08 NA 2.08 



Sample 
No. 

DOT-0193-1 
DOT-0193-2 
Arith. Mean 

DOT-0200-1 
DOT-0200-2 
Arith. Mean 

DOT-0210-1 
DOT-0210-2 
Arith. Mean 

DOT-0220-1 
DOT-0220-2 
Arith. Mean 

DOT-0228-1 
DOT-0228-2 
Arith. Mean 

DOT-0230-1 
DOT-0230-2 
Arith. Mean 

DOT-0241-1 
DOT-0241-2 
Arith. Mean 

DOT-0246-1 
DOT-0246-2 
Arith. Mean 

DOT-0250-1 
DOT-0250-2 
Arith. Mean 

DOT-0260-1 
DOT-0260-2 
Arith. Mean 

DOT-0263-1 
DOT-0263-2 
Arith. Mean 

DOT-0270-1 
DOT-0270-2 
Arith. Mean 

DOT-0280-1 
DOT-0280-2 
Arith. Mean 

DOT-0290-1 
DOT-0290-2 
Arith. Mean 

DOT-0296-1 
DOT-0296-2 
Arith. Mean 

DOT-0300-1 
DOT-0300-2 
Arith. Mean 

Elements 
Au Ag As Ba Br Ca Co Cr Cs Fe Hf Hg Ir K Mo Na Ni Rb 

(ppb) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) 

28 
12 
20 

39 
191 
115 

119 
92 

106 

21 
70 
45 

25 
58 
42 

19 
62 
40 

50 
33 
42 

42 
69 
56 

33 
117 
75 

33 
145 
89 

29 
33 
31 

38 
38 
38 

48 
27 
38 

60 
33 
46 

107 
29 
68 

43 
52 
48 

<2 
3 

<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
4 

<3 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

3.8 1300 
3.6 1000 
3.7 1150 

3.2 1600 
4.0 1600 
3.6 1600 

4.6 680 
4.0 690 
4.3 685 

1.3 1300 
3.3 1500 
2.3 1400 

4.3 1500 
3.1 1200 
3.7 1350 

4.5 1200 
4.2 1300 
4.4 1250 

5.0 640 
4.0 830 
4.5 735 

3.8 2200 
5.5 1500 
4.6 1850 

4.6 1700 
5.0 1500 
4.8 1600 

3.5 1900 
7.3 1700 
5.4 1800 

3.8 3200 
3.6 2700 
3.7 2950 

4.5 1700 
3.4 2000 
4.0 1850 

5.4 1600 
4.1 1200 
4.8 1400 

5.2 1400 
5.3 1700 
5.2 1550 

3.9 2400 
5.5 2100 
4.7 2250 

4.2 1900 
4.5 1700 
4.4 1800 

11 24.1 14 
45 18.7 7 
28 21.4 10 

11 21.2 
18 18.2 
14 19.7 

21 19.9 
22 18.2 
22 19.0 

40 24.3 
15 21.3 
28 22.8 

19 20.6 
8 16.5 

14 18.6 

11 22.4 
9 23.1 

10 22.8 

14 15.4 
12 20.6 
13 18.0 

7 22.8 
17 16.5 
12 19.6 

26 20.5 
4 15.9 

15 18.2 

6 21.8 
4 11.3 
5 16.6 

7 14.0 
22 17.0 
14 15.5 

7 14.0 
6 17.2 
6 15.6 

12 15.9 
18 19.4 
15 17.6 

33 16.7 
15 14.9 
24 15.8 

12 
12 
12 

10 
11 
10 

11 
8 
10 

13 
4 
8 

12 
14 
13 

9 
12 
10 

11 
15 
13 

10 
8 
9 

14 
11 
12 

16 
11 
14 

11 
11 
11 

13 
12 
12 

14 
12 
13 

14 22.5 16 
6 17.4 15 

10 20.0 16 

7 20.9 21 
5 22.7 19 
6 21.8 20 

48 
18 
33 

68 
64 
66 

60 
62 
61 

35 
41 
38 

50 
13 
32 

48 
76 
62 

51 
63 
57 

75 
72 
74 

68 
71 
70 

68 
65 
66 

56 
46 
51 

76 
55 
66 

54 
51 
52 

45 
64 
54 

59 
61 
60 

60 
49 
54 

150 

2.5 1.39 1.2 
2.3 0.57 1.4 
2.4 0.98 1.3 

4.4 1.63 2.3 
2.9 1.81 1.7 
3.6 1.72 2.0 

2.3 1.68 1.2 
0.8 1.52 2.1 
1.6 1.60 1.6 

3.3 1.08 1.2 
3.8 1.17 1.0 
3.6 1.12 1.1 

2.7 1.60 1.5 
1.2 0.66 0.9 
2.0 1.08 1.2 

2.1 1.47 2.2 
1.9 2.10 1.9 
2.0 1.78 2.0 

1.7 1.36 0.8 
1.6 1.79 1.3 
1.6 1.58 1.0 

1.7 1.n 1.8 
0.8 1.98 1.3 
1.2 1.88 1.6. 

1.6 1.67 1.5 
1.0 1.82 1.6 
1.3 1.74 1.6 

2.2 1.62 1.2 
1.7 1.60 1.2 
2.0 1.61 1.2 

1.2 1.42 1.8 
3.2 1.12 0.6 
2.2 1.27 1.2 

3.6 2.02 2.3 
2.9 1.58 2.0 
3.2 1.80 2.2 

5.4 1.55 1.7 
8.4 1.18 1.5 
6.9 1.36 1.6 

3.2 1.75 1.5 
2.6 2.05 0.7 
2.9 1.90 1.1 

2.3 2.00 1.8 
3.8 1.62 1.5 
3.0 1.81 1.6 

7.4 1.76 1.0 
7.4 1.44 1.3 
7.4 1.60 1.2 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<5 11.00 4 
<3 12.60 <2 
<4 11.80 3 

<4 11 .00 <2 
<4 9.96 <2 
<4 10.48 <2 

<5 12.00 <2 
<4 12.50 <2 
<4 12.25 <2 

<4 10.70 <2 
<4 11.10 <2 
<4 10.90 <2 

<4 11 .10 <2 
<2 9.22 <2 
<3 10.16 <2 

<5 11 .00 <2 
<3 11.30 <2 
<4 11.15 <2 

<2 11.10 <2 
<3 13.70 <2 
<2 12.40 <2 

<4 8.35 <2 
<4 9.41 <2 
<4 8.88 <2 

<3 11.30 <2 
<3 9.07 2 
<3 10.18 <2 

<4 11.20 <2 
<3 8.65 <2 
<4 9.92 <2 

<3 13.50 2 
<5 14.70 <2 
<4 14.10 <2 

<5 12.80 <2 
<3 8.76 <2 
<4 10.78 <2 

<3 10.70 4 
<4 10.40 <2 
<4 10.55 <3 

<5 10.30 <2 
<4 10.80 <2 
<4 10.55 <2 

<4 
<3 
<4 

<4 
<4 
<4 

9.11 <2 
7.00 2 
8.06 <2 

9.63 2 
9.72 <2 
9.68 <2 

2880 
1880 
2380 

4320 
4160 
4240 

3480 
3570 
3525 

2nO 
2nO 
2nO 

3860 
1960 
2910 

3670 
4540 
4105 

2840 
4020 
3430 

3470 
4040 
3755 

4210 
4090 
4150 

4540 
3820 
4180 

2990 
3190 
3090 

4350 
3860 
4105 

3190 
3190 
3190 

4400 
4690 
4545 

240 
50 

145 

190 
160 
175 

250 210 
260 220 
255 215 

340 110 
240 110 
290 110 

290 170 
250 140 
270 155 

180 120 
100 87 
140 104 

230 130 
250 170 
240 150 

250 89 
300 110 
275 100 

310 7 
460 60 
385 34 

150 70 
150 75 
150 72 

180 110 
180 85 
180 98 

210 170 
110 170 
160 170 

290 200 
260 160 
275 180 

240 280 
290 360 
265 320 

290 150 
330 160 
310 155 

4070 160 90 
3090 250 220 
3580 205 155 

4030 250 160 
3290 230 170 
3660 240 165 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Elements 
Sb Sc Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

0.9 
0.7 
0.8 

0.6 
0.6 
0.6 

0.9 
0.7 
0.8 

0.6 
0.6 
0.6 

0.7 
0.6 
0.6 

0.4 
0.8 
0.6 

0.6 
1.7 
1.2 

0.7 
0.7 
0.7 

1.2 
1.1 
1.2 

0.6 
0.9 
0.8 

0.1 
0.6 
0.4 

0.7 
0.6 
0.6 

0.8 
0.7 
0.8 

1.0 
0.9 
1.0 

0.8 
0.7 
0.8 

0.8 
0.6 
0.7 

2.9 
1.6 
2.2 

4.4 
4.4 
4.4 

4.0 
4.0 
4.0 

2.6 
2.6 
2.6 

3.7 
1.9 
2.8 

3.4 
4.7 
4.0 

3.1 
4.2 
3.6 

4.1 
4.8 
4.4 

4.2 
4.4 
4.3 

4.3 
3.9 
4.1 

3.2 
2.9 
3.0 

4.5 
3.5 
4.0 

3.4 
3.0 
3.2 

4.0 
4.4 
4.2 

4.2 
3.3 
3.8 

4.1 
3.3 
3.7 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
4 

<3 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<500 <0.5 
1100 <0.5 
800 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

700 <0.5 
650 <0.5 
675 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

1000 <0.5 
<500 <0.5 
750 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

720 <0.5 
<500 <0.5 
610 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
540 <0.5 

<520 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

0.8 <0.1 
0.6 0.1 
0.7 <0.1 

1.1 0.9 
1.8 <0.2 
1.4 0.6 

1.6 <0.2 
1.2 1.0 
1.4 <0.6 

0.9 <0.1 
1.8 <0.1 
1.4 <0.1 

1.3 
1.8 
1.6 

1.6 
1.1 
1.4 

1.6 
2.0 
1.8 

2.1 
1.4 
1.8 

2.1 
2.7 
2.4 

1.0 
2.3 
1.6 

1.1 
0.8 
1.0 

0.9 
1.4 
1.2 

1.7 
1.5 
1.6 

1.8 
2.2 
2.0 

1.2 
1.6 
1.4 

1.0 
1.1 
1.0 

0.6 
1.1 
0.8 

1.6 
1.3 
1.4 

1.3 
1.0 
1.2 

0.1 
1.8 
1.0 

1.8 
1.5 
1.6 

<0.2 
1.2 
0.7 

1.0 
0.7 
0.8 

1.4 
0.9 
1.2 

0.7 
<0.1 
0.4 

<0.2 
0.7 
0.4 

<0.2 
<0.2 
<0.2 

1.3 
0.8 
1.0 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

3100 
3000 
3050 

8.5 
5.9 
7.2 

2700 13.0 
2700 12.0 
2700 12.5 

3600 11.0 
3700 11.0 
365011.0 

2300 
2500 
2400 

8.0 
9.0 
8.5 

2400 10.0 
3400 8.0 
2900 9.0 

2700 10.0 
2900 12.0 
2800 11.0 

2900 8.7 
3600 11.0 
3250 9.8 

3500 13.0 
3500 14.0 
3500 13.5 

4000 12.0 
3700 13.0 
3850 12.5 

2600 12.0 
2000 12.0 
2300 12.0 

2000 9.7 
4000 8.4 
3000 9.0 

3100 14.0 
2600 10.0 
2850 12.0 

2500 11.0 
2700 9.0 
2600 10.0 

2300 13.0 
2300 16.0 
2300 14.5 

3000 11.0 
2400 11.0 
2700 11.0 

2400 11.0 
2300 9.1 
2350 10.0 

151 

13 
10 
12 

21 
23 
22 

21 
19 
20 

17 
14 
16 

21 
12 
16 

18 
24 
21 

16 
19 
18 

24 
24 
24 

20 
24 
22 

28 
23 
26 

18 
18 
18 

26 
19 
22 

18 
15 
16 

18 
18 
18 

22 
20 
21 

19 
16 
18 

<5 
<5 
<5 

10.0 
15.0 
12.5 

<5 
<5 
<5 

<5 
<5 
<5 

10.0 
7.0 
8.5 

19.0 
<5 

<10 

8.0 
16.0 
12.0 

12.0 
11.0 
11.5 

<5 
10.0 

<5 

<5 
12.0 

<8 

<5 
10.0 

<8 

<5 
<5 
<5 

7.0 
11.0 
9.0 

<5 
<5 
<5 

<5 
<5 
<5 

12.0 
<5 
<6 

1.0 
0.7 
0.8 

1.7 
1.7 
1.7 

1.3 
1.3 
1.3 

1.0 
1.1 
1.0 

1.4 
1.2 
1.3 

1.4 
1.8 
1.6 

1.3 
1.5 
1.4 

1.5 
1.7 
1.6 

1.5 
1.8 
1.6 

1.6 
1.6 
1.6 

1.3 
1.1 
1.2 

1.6 
1.5 
1.6 

1.5 
1.2 
1.4 

1.7 
2.0 
1.8 

1.5 
1.4 
1.4 

1.5 
1.2 
1.4 

0.29 
<0.03 
<0.16 

0.36 
<0.05 
<0.20 

<0.05 
<0.05 
<0.05 

0.28 
<0.05 
<0.16 

<0.04 
<0.03 
<0.04 

<0.05 
0.31 

<0.18 

0.25 
<0.05 
<0.15 

0.28 
<0.06 
<0.17 

<0.05 
0.16 

<0.10 

<0.07 
0.31 

<0.19 

0.42 
<0.05 
<0.24 

<0.05 
<0.03 
<0.04 

0.46 
<0.04 
<0.25 

o.n 
0.37 
0.57 

<0.05 
0.37 

<0.21 

0.39 
<0.04 
<0.22 

<0.5 0.87 
<0.5 0.54 
<0.5 0.70 

<0.5 0.97 
<0.5 0.67 
<0.5 0.82 

<0.5 0.93 
<0.5 0.89 
<0.5 0.91 

0.16 461 1.71 
0.10 2152 1.69 
0.13 1306 1.70 

0.07 659 1.98 
0.15 664 2.05 
0.11 662 2.02 

0.18 1572 2.08 
0.17 1558 2.21 
0.18 1565 2.14 

<0.5 0.62 0.08 
<0.5 0.61 0.12 
<0.5 0.62 0.10 

471 1.89 
517 2.02 
494 1.96 

<0.5 0.65 0.17 
<0.5 0.37 ' 0.10 
<0.5 0.51 0.14 

842 2.12 
NA 2.00 

842 2.06 

<0.5 0.82 
<0.5 0.57 
<0.5 0.70 

<0.5 0.51 
<0.5 1.01 
<0.5 0.76 

<0.5 0.90 
<0.5 1.05 
<0.5 0.98 

<0.5 0.99 
<0.5 0.86 
<0.5 0.92 

<0.5 0.92 
<0.5 0.76 
<0.5 0.84 

<0.5 0.88 
<0.5 0.75 
<0.5 0.82 

<0.5 0.96 
<0.5 0.71 
<0.5 0.84 

<0.5 0.75 
<0.5 0.68 
<0.5 0.72 

<0.5 o.n 
<0.5 1.24 
<0.5 1.00 

<0.5 1.05 
<0.5 0.57 
<0.5 0.81 

<0.5 0.71 
<0.5 0.74 
<0.5 0.72 

0.13 1174 2.32 
0.19 1014 1.87 
0.16 1094 2.10 

0.11 NA 1.98 
0.17 1848 1.99 
0.14 1848 1.98 

0.17 1005 2.78 
0.20 982 2.47 
0.18 994 2.62 

0.16 790 2.38 
0.09 NA 2.40 
0.12 790 2.39 

0.18 1242 2.04 
0.09 NA 2.20 
0.14 1242 2.12 

0.06 NA 2.11 
0.15 2026 1.64 
0.11 2026 1.88 

0.20 675 2.08 
0.12 NA 1.97 
0.16 675 2.02 

0.12 NA 1.89 
0.06 1201 1.79 
0.09 1201 1.84 

0.08 826 1.94 
0.20 980 2.03 
0.14 903 1.98 

0.12 1073 1.96 
0.12 NA 1.93 
0.12 1073 1.94 

0.14 823 2.12 
0.16 805 2.10 
0.15 814 2.11 



Sample 
No. 

OOT-0310-1 
OOT-0310-2 
Arith. Man 

OOT-0315-1 
OOT-0315-2 
Arith. Man 

OOT-0319-1 
OOT-0319-2 
Arith. Man 

DOT -0320-1 
DOT -0320-2 
Arith. Man 

OOT-0330-1 
OOT-0330-2 
ArHh. Mean 

OOT-0337-1 
OOT-0337-2 
Arith. Mean 

OOT-0340-1 
OOT-0340-2 
OOT-0340-3 
OOT-0340-4 
Arith. Mean 

OOT-0341-1 
OOT-0341-2 
Arlth. Mean 

OOT-0342-1 
OOT-0342-2 
Arith. Mean 

OOT-0343-1 
OOT-0343-2 
Arith. Mean 

OOT-0344-1 
OOT-0344-2 
Arith. Mean 

DOT -0345-1 
OOT-0345-2 
Arith. Mean 

OOT-0346-1 
OOT-0346-2 
Arith. Mean 

OOT-0350-1 
OOT-0350-2 
Arith. Mean 

OOT-0360-1 
OOT-0360-2 
Arith. Mean 

OOT-0381-1 
OOT-0381-2 
Arith. Mean 

Elements 
Au Ag As Ba Br Ca Co Cr Cs Fe Hf Hg Ir K Mo Na Ni Rb 

(ppb) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) 

100 
15 
58 

50 
55 
52 

31 
36 
34 

96 
31 
64 

39 
31 
35 

23 
78 
50 

35 
27 
41 
61 
41 

44 
29 
36 

190 
27 

108 

34 
120 
n 
51 

191 
121 

94 
42 
68 

51 
33 
42 

22 
184 
103 

21 
55 
38 

72 
21 
46 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

4.6 1500 
5.0 1600 
4.8 1550 

4.6 
3.9 
4.2 

5.3 
6.1 
5.7 

1500 
2100 
1800 

1200 
1800 
1500 

7.3 2100 
6.6 2100 
7.0 2100 

5.0 1400 
5.0 1400 
5.0 1400 

4.6 2600 
5.8 3200 
5.2 2900 

4.3 2600 
9.6 1900 
4.3 2300 
5.3 2800 
5.9 2400 

5.2 3100 
5.1 2500 
5.2 2800 

5.8 2900 
5.8 2400 
5.8 2650 

5.4 2400 
5.8 1400 
5.6 1900 

<2 5.1 2700 
<2 7.6 2100 
<2 6.4 2400 

<2 11.0 1400 
<2 5.5 2300 
<2 8.2 1850 

<2 12.0 1400 
<2 4.7 2200 
<2 8.4 1800 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

3.9 2000 
5.5 1900 
4.7 1950 

3.8 3000 
4.0 2900 
3.9 2950 

5.2 1500 
3.1 1800 
4.2 1650 

34 17.8 
6 19.0 

20 18.4 

17 
16 
16 

4 
9 
6 

19.7 
15.6 
17.6 

14.4 
15.6 
15.0 

11 
10 
10 

17 
14 
16 

15 
13 
14 

70 16.7 18 
8 17.8 11 

39 17.2 14 

10 15.4 16 
4 14.9 13 
7 15.2 14 

13 18.8 31 
18 19.2 29 
16 19.0 30 

43 19.9 18 
8 15.3 14 
9 21.1 17 

10 17.6 19 
18 18.5 17 

11 17.9 19 
12 14.3 14 
12 16.1 16 

10 13.8 19 
23 18.4 12 
16 16.1 16 

19 17.4 38 
13 14.2 12 
16 15.8 25 

13 17.1 25 
9 12.8 20 

11 15.0 22 

15 11.1 18 
24 17.6 14 
20 14.4 16 

17 10.0 14 
8 17.5 20 

12 13.8 17 

18 20.4 13 
10 17.8 12 
14 19.1 12 

6 22.6 19 
8 21.1 18 
7 21.8 18 

41 18.0 9 
41 19.9 17 
41 19.0 13 

49 
41 
45 

3.0 1.08 1.8 
1.9 1.03 1.4 
2.4 1.06 1.6 

71 2.6 2.35 0.9 
2.4 
1.6 

74 4.2 2.14 
72 3.4 2.24 

100 3.6 3.21 3.7 
2.4 
3.0 

82 2.3 2.38 
91 . 3.0 2.80 

88 
65 
76 

47 
56 
52 

71 
67 
69 

53 
57 
64 
67 
60 

55 
66 
60 

56 
33 
44 

80 
68 
74 

51 
120 
86 

110 
70 
90 

120 
50 
85 

2.5 2.69 3.1 
3.4 1.86 1.3 
3.0 2.28 2.2 

2.4 1.65 1.5 
3.1 1.63 2.1 
2.8 1.64 1.8 

2.9 1.84 2.2 
3.1 1.67 1.7 
3.0 1.76 2.0 

5.4 1.69 0.9 
4.6 1.48 1.6 
4.2 1.99 1.1 
5.9 1.93 3.0 
5.0 1.n 1.6 

7.6 1.80 2.9 
9.6 1.56 2.3 
8.6 1.68 2.6 

3.3 1.49 1.9 
2.7 1.07 1.1 
3.0 1.28 1.5 

4.9 1.80 1.9 
2.2 2.10 1.9 
3.6 1.95 1.9 

4.9 1.88 2.4 
4.2 3.58 3.4 
4.6 2.73 2.9 

2.8 4.36 4.2 
5.9 1.n 1.6 
4.4 3.06 2.9 

2.6 3.61 3.5 
7.0 1.31 1.5 
4.8 2.46 2.5 

56 2.8 1.39 2.0 
52 3.7 1.45 1.2 
54 3.2 1.42 1.6 

46 10.0 1.37 3.1 
47 8.7 1.29 2.5 
46 9.4 1.33 2.8 

38 5.5 1.28 1.6 
43 7.9 1.41 0.7 
40 6.7 1.34 1.2 

152 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<4 14.60 <2 
<3 15.70 <2 
<4 15.15 <2 

<4 
<4 
<4 

<5 
<3 
<4 

6.99 <2 
8.30 3 
7.64 <2 

7.31 <2 
9.89 <2 
8.60 <2 

<3 10.00 <2 
<3 9.97 <2 
<3 9.99 <2 

<4 8.99 <2 
<3 10.50 <2 
<4 9.75 <2 

<5 12.00 <2 
<3 11.90 <2 
<4 11.95 <2 

<5 9.61 <2 
<3 9.47 <2 
<5 9.55 <2 
<3 9.12 <2 
<4 9.44 <2 

<6 11.70 4 
<4 6.31 <2 
<5 9.00 3 

<3 10.00 <2 
<3 11.60 <2 
<3 10.80 <2 

<5 13.00 <2 
<3 9.15 <2 
<4 11.08 <2 

3480 
2410 
2945 

4240 
4760 
4500 

11400 
5670 
8535 

200 
190 
195 

470 
260 
365 

230 
180 
205 

190 
190 
190 

98 
100 
99 

140 
180 
160 

5970 240 130 
4190 320 150 
5080 280 140 

4410 260 100 
3720 180 120 
4065 220 110 

3660 340 170 
3440 260 200 
3550 300 185 

3470 240 160 
2990 210 230 
4500 250 190 
5090 210 200 
4012 228 195 

4980 160 360 
3700 250 170 
4340 205 265 

3460 210 140 
2250 250 270 
2855 230 205 

4360 190 280 
4620 200 180 
4490 195 230 

<4 
<4 
<4 

8.11 <2 4160 210 120 
9.45 <2 8590 290 250 
8.78 <2 6375 250 185 

<6 
<4 
<5 

9.98 <2 9560 310 96 
9.85 <2 4240 240 230 
9.92 <2 6900 275 163 

<5 
<3 
<4 

6.71 <2 9190 180 150 
4.72 <2 3440 190 120 
5.72 <2 6315 185 135 

<4 11 .50 <2 3580 220 270 
<3 10.60 <2 3620 190 240 
<4 11.05 <2 3600 205 255 

<4 9.66 <2 3750 260 190 
<5 8.99 <2 3580 210 120 
<4 9.32 <2 3665 235 155 

<3 10.30 3 5780 270 220 
<4 9.49 <2 3160 270 180 
<4 9.90 2 4470 270 200 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

Elements 
Sb Sc Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

0.8 
0.5 
0.6 

0.7 
1.4 
1.0 

0.8 
2.4 
1.6 

0.7 
1.0 
0.8 

0.7 
0.8 
0.8 

1.0 
1.0 
1.0 

0.7 
1.6 
1.0 
0.8 
1.0 

1.0 
0.9 
1.0 

0.9 
0.7 
0.8 

1.0 
0.6 
0.8 

0.7 
0.7 
0.7 

0.6 
1.0 
0.8 

0.1 
0.9 
0.5 

0.5 
0.6 
0.6 

0.8 
0.6 
0.7 

0.9 
0.8 
0.8 

3.2 
2.6 
2.9 

4.3 
4.9 
4.6 

6.9 
4.6 
5.8 

5.6 
3.8 
4.7 

4.0 
3.9 
4.0 

3.8 
3.8 
3.8 

3.7 
3.4 
4.4 
4.5 
4.0 

4.5 
3.7 
4.1 

3.6 
2.2 
2.9 

4.3 
4.0 
4.2 

4.4 
7.1 
5.8 

7.1 
4.8 
6.0 

6.9 
3.3 
5.1 

3.3 
3.6 
3.4 

4.0 
3.4 
3.7 

3.0 
3.2 
3.1 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<3 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<5OCl <0.5 

910 <0.5 
<500 <0.5 
<705 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
890 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<5OCl <0.5 

590 <0.5 
970 <0.5 
760 <0.5 

<500 <0.5 
830 <0.5 
665 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
1000 <0.5 
<750 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

1.8 
1.4 
1.6 

0.9 
1.0 
1.0 

1.3 <0.2 
2.1 1.2 
1.7 <0.7 

4.2 1.4 
2.6 1.5 
3.4 1.4 

2.7 1.4 
2.3 1.0 
2.5 1.2 

1.6 1.0 
2.2 1.6 
1.9 1.3 

1.0 <0.2 
1.9 1.1 
1.4 <0.6 

0.6 
1.4 
1.4 
1.4 
1.2 

<0.2 
1.4 
1.8 
1.3 

<1.2 

1.2 2.4 
1.7 0.9 
1.4 1.6 

1.8 1.6 
0.9 0.7 
1.4 1.2 

1.6 <0.2 
2.4 1.2 
2.0 0.7 

1.3 1.8 
4.4 1.2 
2.8 1.5 

3.8 1.5 
1.6 1.5 
2.7 1.5 

4.5 1.8 
1.0 0.9 
2.8 1.4 

1.8 0.8 
1.3 0.9 
1.6 1.8 

2.1 
1.0 
1.6 

1.3 
1.4 
1.4 

1.0 
0.9 
1.0 

1.2 
0.9 
1.0 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

2800 
2900 
2850 

9.0 
8.2 
8.6 

3100 12.0 
2300 14.0 
2700 13.0 

1900 28.0 
2300 17.0 
210022.0 

2600 18.0 
2400 14.0 
2500 16.0 

2500 13.0 
2200 13.0 
2350 13.0 

3400 12.0 
3200 11.0 
3300 11.5 

2600 10.0 
2600 11.0 
3200 13.0 
2400 11.0 
2700 11.2 

3500 14.0 
1900 12.0 
2700 13.0 

2100 11.0 
2000 8.3 
2050 9.6 

2700 13.0 
2100 15.0 
2400 14.0 

2300 13.0 
3300 24.0 
2800 18.5 

3800 33.0 
2800 13.0 
3300 23.0 

2300 32.0 
2500 9.4 
2400 22.0 

3000 10.0 
2400 9.9 
2700 10.0 

3800 13.0 
3600 12.0 
3700 12.5 

2100 9.9 
2700 10.0 
2400 10.0 

153 

25 
16 
20 

23 
28 
25 

53 
31 
42 

35 
29 
32 

22 
22 
22 

23 
20 
22 

15 
19 
21 
24 
20 

27 
22 
24 

22 
13 
18 

19 
25 
22 

19 
44 
32 

58 
25 
42 

62 
18 
40 

20 
20 
20 

23 
19 
21 

20 
18 
19 

<5 
7.0 
<4 

13.0 
<5 
<9 

23.0 
13.0 
18.0 

<5 
10.0 

<8 

19.0 
10.0 
14.5 

10.0 
. <5 
<7.5 

<5 
10.0 
14.0 
14.0 
<11 

<5 
<5 
<5 

17.0 
<5 

<11 

15.0 
10.0 
12.5 

<5 
5.0 
<5 

24.0 
13.0 
18.5 

28.0 
7.0 

17.5 

<5 
10.0 

<8 

14.0 
<5 

<10 

<5 
<5 
<5 

1.2 
1.2 
1.2 

1.6 
1.8 
1.7 

3.3 
2.2 
2.8 

2.3 
1.8 
2.0 

1.7 
1.7 
1.7 

1.4 
1.4 
1.4 

1.2 
1.5 
1.8 
1.8 
1.6 

1.8 
1.7 
1.8 

1.6 
1.1 
1.4 

1.6 
1.8 
1.7 

1.7 
2.7 
2.2 

3.4 
1.7 
2.6 

4.0 
1.4 
2.7 

1.3 
1.5 
1.4 

1.6 
1.5 
1.6 

1.4 
1.3 
1.4 

<0.06 
0.34 

<0.20 

<0.06 
<0.06 
<0.06 

0.60 
0.44 
0.52 

<0.06 
<0.03 
<0.04 

0.59 
0.31 
0.45 

<0.05 
0.24 

<0.14 

<0.06 
0.25 
0.35 
0.37 

<0.26 

<0.06 
0.21 

<0.14 

0.22 
<0.04 
<0.13 

<0.06 
0.32 

<0.19 

<0.07 
0.84 

<0.46 

<0.06 
<0.06 
<0.06 

0.61 
<0.03 
<0.32 

<0.05 
0.39 

<0.22 

<0.06 
0.32 

<0.19 

<0.04 
<0.04 
<0.04 

<0.5 0.98 
<0.5 0.56 
<0.5 0.77 

0.14 1270 1.78 
0.11 NA 1.59 
0.12 1270 1.68 

<0.5 0.47 0.10 
<0.5 0.91 0.27 
<0.5 0.69 0.18 

1078 2.18 
857 2.33 
968 2.26 

<0.5 1.35 0.27 
<0.5 0.94 0.18 
<0.5 1.14 0.22 

504 3.10 
NA 2.55 

504 2.82 

<0.5 1.08 0.19 
<0.5 0.68 0.05 
<0.5 1.42 0.12 

<0.5 0.78 0.07 
<0.5 1.02 0.15 
<0.5 0.90 0.11 

<0.5 0.86 0.17 
<0.5 0.69 0.14 
<0.5 0.78 0.16 

891 2.11 
NA 2.02 

891 2.06 

1322 1.90 
NA 2.11 

1322 2.00 

1506 1.95 
NA 2.03 

1506 1.99 

<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

0.61 0.12 
0.85 <0.05 
0.95 0.18 
0.82 0.15 
0.81 <0.12 

924 2.33 
NA 1.75 

1478 1.82 
NA 2.40 

1202 2.08 

<0.5 1.02 
<0.5 0.82 
<0.5 0.92 

<0.5 0.93 
<0.5 0.55 
<0.5 0.74 

<0.5 1.13 
<0.5 0.80 
<0.5 0.97 

<0.5 0.48 
0.6 1.40 

<0.5 0.94 

<0.5 1.62 
<0.5 0.94 
<0.5 1.28 

<0.5 1.48 
<0.5 0.61 
<0.5 1.04 

<0.5 0.75 
<0.5 0.72 
<0.5 0.74 

<0.5 0.78 
<0.5 0.72 
<0.5 0.75 

<0.5 0.75 
<0.5 0.58 
<0.5 0.66 

0.16 1519 1.98 
0.09 NA 2.38 
0.12 1519 2.18 

0.13 NA 1.94 
0.08 NA 2.03 
0.10 NA 1.98 

0.20 1347 2.29 
0.13 NA 2.22 
0.16 1347 2.26 

0.10 732 2.32 
0.12 1101 2.63 
0.11 916 2.48 

0.23 763 3.11 
0.18 1026 2.45 
0.20 894 2.78 

0.06 NA 3.30 
0.16 NA 2.22 
0.11 NA 2.76 

0.13 761 1.88 
0.13 NA 2.05 
0.13 761 1.96 

0.18 1281 2.00 
0.14 1385 1.75 
0.16 1333 1.88 

0.12 NA 2.10 
0.09 942 2.07 
0.10 942 2.08 



Sample 
No. 

DOT-0384-1 
DOT-0384-2 
Arith. Mean 

DOT-0389-1 
DOT-0389-2 
Arith. Mean 

DOT -0390-1 
DOT-0390-2 
Arith. Mean 

DOT~1 
DOT~2 
Arith. Mean 

DOT-0410-1 
DOT-0410-2 
Arith. Mean 

DOT-0414-1 
DOT-0414-2 
Arith. Mean 

DOT-0420-1 
DOT-0420-2 
Arith. Mean 

DOT-0430-1 
DOT-0430-2 
Arith. Mean 

DOT-0453-1 
DOT-0453-2 
Arith. Mean 

DOT-0461-1 
DOT-0461-2 
Arith. Mean 

DOT-0465-1 
DOT-0465-2 
Arith. Mean 

DOT-0470-1 
DOT-0470-2 
Arith. Mean 

DOT-0480-1 
DOT-0480-2 
Arith. Mean 

DOT-0490-1 
DOT-0490-2 
Arith. Mean 

DOT-0500-1 
DOT-0500-2 
Arith. Mean 

DOT-0510-1 
DOT-0510-2 
Arith. Mean 

I 
Elements - I 

Au Ag As Ba Br Ca Co Cr Cs Fe Hf Hg Ir K Mo Na Ni Rb 
(ppb) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (''') (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) 

21 
83 
52 

34 
52 
43 

28 
55 
42 

82 
27 
54 

97 
54 
76 

29 
34 
32 

31 
28 
30 

33 
17 
25 

46 
60 
53 

84 
36 
60 

20 
165 
92 

20 
39 
30 

34 
62 
48 

27 
22 
24 

51 
36 
44 

51 
31 
41 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

5 
<2 
<3 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

3 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

2.9 1600 
3.6 1800 
3.2 1700 

4.8 1500 
6.4 2400 
5.6 1950 

6.6 840 
5.2 830 
5.9 835 

5.3 1400 
4.6 1300 
5.0 1350 

7.5 810 
7.3 940 
7.4 875 

4.7 3000 
6.0 2900 
5.4 2950 

4.4 
5.3 
4.8 

4.1 
3.8 
4.0 

15.0 
5.4 

10.2 

5.9 
4.9 
5.4 

4.7 
4.6 
4.6 

4.3 
8.5 
6.4 

9.1 
5.6 
7.4 

6.2 
6.3 
6.2 

2300 
2700 
2500 

1700 
1700 
1700 

1400 
830 
1115 

2000 
2100 
2050 

860 
2400 
1630 

1400 
1300 
1350 

2700 
2900 
2800 

1700 
1600 
1650 

4.1 1200 
4.6 1400 
4.4 1300 

2.9 1800 
5.4 1500 
4.2 1650 

7 19.9 
10 17.0 
8 18.4 

17 12.6 
7 19.4 

12 16.0 

7 19.2 
21 19.7 
14 19.4 

45 18.1 
10 21.4 
28 19.8 

17 14.0 
65 13.8 
41 13.9 

9 
8 
8 

12 
18 
15 

13 
14 
14 

15 
14 
14 

11 
14 
12 

10 18.4 15 
4 15.7 12 
7 17.0 14 

29 
5 

17 

8 
5 
6 

13 
26 
20 

17 
9 

13 

26 
4 

15 

13 
25 
19 

15 
22 
18 

8 
5 
6 

21.6 
17.2 
19.4 

14.8 
20.4 
17.6 

11.3 
18.7 
15.0 

19.3 
19.5 
19.4 

23.2 
18.7 
21.0 

18.7 
22.7 
20.7 

13.5 
15.6 
14.6 

15.2 
15.6 
15.4 

23 
23 
23 

12 
14 
13 

24 
11 
18 

18 
16 
17 

13 
18 
16 

10 
11 
10 

20 
21 
20 

14 
14 
14 

19 18.0' 11 
30 19.6 13 
24 18.8 12 

5 18.5 11 
19 18.4 14 
12 18.4 12 

32 
35 
34 

55 
94 
74 

69 
69 
69 

51 
53 
52 

81 
71 
76 

74 
78 
76 

48 
50 
49 

43 
48 
46 

180 
76 
128 

64 
67 
66 

25 
48 
36 

37 
56 
46 

80 
94 
87 

87 
72 
80 

62 
69 
66 

42 
50 
46 

154 

4.8 1.07 1.3 
5.0 1.13 1.1 
4.9 1.10 1.2 

1.2 1.71 1.5 
1.5 2.75 2.2 
1.4 2.23 1.8 

1.3 1.99 1.9 
1.2 2.06 2.4 
1.2 2.02 2.2 

3.8 1.46 1.4 
4.6 1.33 1.4 
4.2 1.40 1.4 

1.9 2.11 1.8 
1.6 2.14 2.2 
1.8 2.12 2.0 

2.7 1.76 1.0 
1.3 2.07 2.2 
2.0 1.92 1.6 

2.4 1.45 1.5 
2.4 1.45 1.9 
2.4 1.45 1.7 

3.0 1.48 1.7 
1.5 1.51 1.5 
2.2 1.50 1.6 

5.1 6.55 4.3 
2.0 1.98 1.7 
3.6 4.26 3.0 

6.9 1.92 2.9 
10.0 1.66 1.1 
8.4 1.79 2.0 

1.6 0.97 0.7 
5.4 1.48 1.4 
3.5 1.22 1.0 

4.4 1.21 <0.5 
6.9 1.48 1.6 
5.6 1.34 1.0 

5.2 2.12 2.3 
5.1 2.36 2.7 
5.2 2.24 2.5 

4.6 2.69 3.5 
2.8 2.06 3.0 
3.7 2.38 3.2 

1.5 1.79 1.2 
1.9 2.09 1.8 
1.7 1.94 1.5 

4.2 1.22 1.0 
5.3 1.28 1.1 
4.8 1.25 1.0 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<3 10.20 <2 2760 
<3 10.20 <2 2920 
<3 10.20 <2 2840 

<3 
<5 
<4 

<2 
<3 
<2 

<3 
<5 
<4 

<3 
<3 
<3 

6.81 <2 
9.07 <2 
7.94 <2 

8.42 <2 
8.88 2 
8.65 <2 

9.73 <2 
9.63 2 
9.68 <2 

8.07 <2 
8.83 <2 
8.45 <2 

4020 
6080 
5050 

4510 
4730 
4620 

3250 
3450 
3350 

4560 
4800 
4680 

200 250 
200 240 
200 245 

190 
480 
335 

240 
320 
280 

180 
250 
215 

200 
280 
240 

39 
70 
54 

54 
70 
62 

160 
150 
155 

81 
48 
64 

<5 11.10 <2 4320 250 140 
<3 9.57 <2 4440 160 150 
<4 10.34 <2 4380 205 145 

<4 10.10 <2 
<3 9.52 <2 
<3 9.81 <2 

<3 12.40 <2 
<4 11.80 2 
<3 12.10 <2 

<5 6.76 <2 
<4 11.70 <2 
<4 9.23 <2 

<4 9.n <2 
<5 10.90 <2 
<4 10.34 <2 

<5 15.30 <2 
<4 8.23 <2 
<4 11.76 <2 

<3 8.67 <2 
<5 9.73 <2 
<4 9.20 <2 

<3 11.40 <2 
<5 11.30 <2 
<4 11.35 <2 

<5 8.97 <2 
<4 8.59 <2 
<4 8.78 <2 

<5 11.40 <2 
<3 12.10 <2 
<3 11.75 <2 

2870 
3400 
3135 

3080 
4180 
3630 

12400 
5070 
8735 

4220 
4020 
4120 

2410 
3680 
3045 

3160 
3660 
3410 

4970 
5790 
5380 

7880 
6390 
7135 

3700 
3970 
3835 

150 
150 
150 

270 
350 
310 

350 
290 
320 

250 
230 
240 

190 
180 
185 

170 
180 
175 

130 
380 
255 

190 
210 
200 

260 
300 
280 

120 
100 
110 

160 
150 
155 

160 
110 
135 

210 
200 
205 

150 
150 
150 

160 
140 
150 

170 
220 
195 

140 
140 
140 

81 
61 
71 

<3 
<5 
<3 

8.OS <2 3210 180 160 
9.34 <2 3190 200 190 
8.70 <2 3200 190 175 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Elements 
Sb Sc Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Yb Lu Mn Ash 

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

0.7 
0.8 
0.8 

0.7 
1.0 
0.8 

1.0 
1.6 
1.3 

0.8 
1.0 
0.9 

1.0 
0.7 
0.8 

0.6 
0.8 
0.7 

0.6 
0.7 
0.6 

0.7 
0.7 
0.7 

0.7 
1.0 
0.8 

1.5 
0.8 
1.2 

0.5 
1.3 
0.9 

0.8 
0.7 
0.8 

0.9 
0.7 
0.8 

0.8 
0.6 
0.7 

1.1 
0.7 
0.9 

0.6 
0.5 
0.6 

2.6 
2.8 
2.7 

3.7 
5.2 
4.4 

4.3 
4.6 
4.4 

3.3 
3.4 
3.4 

4.6 
4.7 
4.6 

4.0 
4.0 
4.0 

3.4 
3.4 
3.4 

3.3 
3.7 
3.5 

10.0 
5.5 
7.8 

4.1 
3.8 
4.0 

2.1 
3.5 
2.8 

3.0 
3.6 
3.2 

4.4 
5.1 
4.8 

5.9 
4.7 
5.3 

3.8 
4.0 
3.9 

2.9 
2.8 
2.8 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<500 <0.5 
no <0.5 
635 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

720 <0.5 
<500 <0.5 
<610 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
no <0.5 

<635 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

900 <0.5 
<500 <0.5 
<700 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

1.4 1.3 
1.7 1.1 
1.6 1.2 

1.7 1.1 
1.6 1.2 
1.6 1.2 

2.1 1.7 
2.2 0.9 
2.2 1.3 

1.8 1.2 
0.9 1.0 
1.4 1.1 

2.8 2.1 
1.8 2.0 
2.3 2.0 

1.6 <0.1 
2.4 1.2 
2.0 <0.6 

1.0 <0.2 
1.6 <0.2 
1.3 <0.2 

1.6 
0.8 
1.2 

5.0 
1.2 
3.1 

1.8 
1.1 
1.4 

0.3 
1.8 
1.0 

1.4 
2.5 
2.0 

2.2 
1.0 
1.6 

4.0 
2.4 
3.2 

0.9 
1.5 
1.2 

1.0 
0.7 
0.8 

0.9 
1.1 
1.0 

2.8 
1.2 
2.0 

<0.2 
<0.1 
<0.1 

<0.1 
<0.2 
<0.1 

1.1 
1.3 
1.2 

1.6 
<0.2 
0.9 

1.0 
1.2 
1.1 

<0.2 
<0.2 
<0.2 

0.9 
1.1 
1.0 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

2300 8.1 
2500 10.0 
2400 9.1 

2600 11.0 
3600 14.0 
3100 12.5 

3200 13.0 
3000 13.0 
3100 13.0 

2200 11.0 
2200 11.0 
2200 11.0 

2800 14.0 
3100 13.0 
2950 13.5 

3000 12.0 
3500 15.0 
3250 13.5 

2100 
1900 
2000 

9.0 
9.8 
9.4 

3400 11.0 
4000 11.0 
3700 11.0 

1900 28.0 
3600 15.0 
2750 21.5 

2400 11.0 
2400 12.0 
2400 11.5 

4200 7.0 
2400 11.0 
3300 9.0 

3300 9.4 
3800 12.0 
3550 10.7 

2200 14.0 
2400 12.0 
2300 13.0 

2200 19.0 
2200 14.0 
2200 16.5 

3500 12.0 
3800 13.0 
3650 12.5 

2800 
3000 
2900 

8.0 
8.7 
8.4 
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18 
20 
19 

20 
26 
23 

24 
24 
24 

19 
16 
18 

26 
25 
26 

21 
29 
25 

16 
19 
18 

19 
18 
18 

54 
28 
41 

18 
23 
20 

11 
19 
15 

17 
22 
18 

25 
24 
24 

27 
22 
24 

17 
21 
19 

14 
15 
14 

<5 
10.0 

<7 

6.0 
22.0 
14.0 

9.0 
9.0 
9.0 

13.0 
<5 
<9 

14.0 
10.0 
12.0 

<5 
14.0 

<9 

6.0 
<5 

<3.2 

<5 
13.0 

<7 

24.0 
<5 

<14 

21.0 
<5 

<13 

<5 
<5 
<5 

<5 
<5 
<5 

<5 
<5 
<5 

12.0 
11.0 
11.5 

<5 
<5 
<5 

<5 
<5 
<5 

1.3 
1.4 
1.4 

1.6 
1.8 
1.7 

1.9 
2.1 
2.0 

1.5 
1.4 
1.4 

1.9 
2.0 
2.0 

1.6 
2.1 
1.8 

1.1 
1.5 
1.3 

1.5 
1.6 
1.6 

3.1 
2.1 
2.6 

1.4 
1.4 
1.4 

1.0 
1.4 
1.2 

1.5 
1.5 
1.5 

1.8 
1.6 
1.7 

2.2 
2.2 
2.2 

1.5 
1.6 
1.6 

1.3 
1.0 
1.2 

<0.03 
0.49 

<0.26 

0.34 
<0.05 
<0.20 

0.38 
0.32 
0.35 

<0.03 
0.26 

<0.15 

0.40 
0.38 
0.39 

<0.05 
0.33 

<0.19 

<0.06 
0.28 

<0.17 

0.33 
<0.05 
<0.19 

0.79 
<0.05 
<0.42 

<0.06 
<0.05 
<0.05 

<0.05 
<0.05 
<0.05 

<0.03 
<0.05 
<0.04 

0.35 
<0.06 
<0.20 

<0.05 
0.46 

<0.26 

<0.04 
0.31 

<0.17 

<0.04 
<0.05 
<0.04 

<0.5 0.56 
<0.5 0.59 
<0.5 0.58 

0.11 NA 1.86 
0.13 NA 1.97 
0.12 NA 1.92 

<0.5 0.66 
<0.5 0.90 
<0.5 0.78 

0.12 NA 2.57 
0.19 1320 2.32 
0.16 1320 2.44 

<0.5 0.83 
<0.5 0.Sf? 
<0.5 0.90 

0.16 NA 2.47 
0.13 NA 2.43 
0.15 NA 2.45 

<0.5 0.72 
<0.5 0.79 
<0.5 0.76 

0.12 NA 2.03 
0.16 1037 1.83 
0.14 1037 1.93 

<0.5 0.90 
<0.5 0.91 
<0.5 0.90 

0.14 NA 2.38 
0.17 NA 2.32 
0.16 NA 2.35 

<0.5 0.90 
<0.5 0.80 
<0.5 0.85 

0.18 1053 2.07 
0.07 NA 2.05 
0.12 1053 2.06 

<0.5 0.45 0.09 
<0.5 0.47 0.13 
<0.5 0.46 0.11 

<0.5 0.46 0.05 
<0.5 0.64 0.14 
<0.5 0.55 0.10 

<0.5 1.60 0.30 
<0.5 0.91 0.18 
<0.5 1.26 0.24 

<0.5 1.02 0.12 
<0.5 0.95 0.19 
<0.5 0.98 0.16 

<0.5 0.30 0.06 
<0.5 0.64 0.12 
<0.5 0.47 0.09 

<0.5 0.86 0.15 
<0.5 0.72 0.14 
<0.5 0.79 0.14 

<0.5 0.68 0.13 
<0.5 0.74 0.18 
<0.5 0.71 0.16 

1.0 1.27 0.25 
<0.5 o.n 0.15 
<0.8 1.02 0.20 

<0.5 0.91 0.18 
<0.5 0.81 0.14 
<0.5 0.86 0.16 

<0.5 0.68 0.10 
<0.5 0.74 0.14 
<0.5 0.71 0.12 

1214 2.03 
NA 2.19 

1214 2.11 

NA 1.87 
993 1.68 
993 1.78 

456 3.76 
1542 2.15 
999 2.96 

642 2.03 
590 1.95 
616 1.99 

952 1.68 
575 2.13 
764 1.90 

NA 1.89 
935 1.84 
935 1.86 

NA 2.23 
657 2.04 
657 2.14 

459 2.36 
NA 2.36 

459 2.36 

943 2.15 
895 2.08 
919 2.12 

NA 2.12 
904 1.89 
904 2.00 



Sample 
No. 

DOT-0520-1 
DOT-0520-2 
Arith. Mean 

DOT-0530-1 
DOT-0530-2 
Arith. Mean 

DOT-0540-1 
DOT-0540-2 
Arith. Mean 

DOT-0550-1 
DOT-0550-2 
Arith. Mean 

DOT..Q560...1 
DOT..Q560...2 
Arith. Mean 

DOT-0570-1 
DOT-0570-2 
Arith. Mean 

DOT-0580-1 
DOT-0580-2 
Arith. Mean 

DOT-0583-1 
DOT-0583-2 
Arith. Mean 

DOT-0591-1 
DOT-0591-2 
DOT-0591-3 
Arith.Mean 

DOT-0592-1 
DOT-0592-2 
Arith. Mean 

DOT-059~1 
DOT~2 
Arith. Mean 

DOT-0594-1 
DOT-0594-2 
DOT-0594-3 
Arith. Mean 

DOT-0595-1 
DOT-0595-2 
Arith. Mean 

DOT-0596-1 
DOT-0596-2 
Arith. Mean 

DOT..Q611-1 
DOT..Q611-2 
Arith. Mean 

DOT..0622-1 
DOT..0622-2 
Arith. Mean 

Elements 
Au Ag fa Ba Br Ca Co Cr Cs Fe Hf Hg Ir K Mo Na Ni Rb 

(ppb) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) 

24 
30 
Xl 

Xl 
38 
32 

37 
50 
44 

29 
33 
31 

25 
140 
82 

150 
32 
91 

37 
41 
39 

40 
30 
35 

26 
28 
58 
37 

48 
30 
39 

39 
41 
40 

Xl 
22 

116 
55 

51 
46 
48 

15 
30 
22 

33 
24 
28 

97 
26 
62 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
5 

<3 

<2 
<2 
<2 

<2 
6 

<4 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

5.6 1900 
5.1 2000 
5.4 1950 

4.3 1500 
5.0 1700 
4.6 1600 

4.5 2000 
4.9 2100 
4.7 2050 

4.0 1700 
6.1 2000 
5.0 1850 

5.0 1000 
3.8 2000 
4.4 1500 

4.7 2100 
5.4 2100 
5.0 2100 

3.8 1500 
4.2 1500 
4.0 1500 

1.5 1700 
4.5 2300 
3.0 2000 

4.4 1400 
5.4 1600 
5.5 1200 
5.1 1400 

4.8 1800 
5.9 1600 
5.4 1700 

4.6 3300 
5.5 1500 
5.0 2400 

6.4 1800 
4.7 2900 
5.8 2100 
5.6 2267 

9.4 1700 
6.6 2400 
8.0 2050 

3.5 2600 
7.1 2200 
5.3 2400 

3.7 820 
2.0 840 
2.8 830 

7.0 2200 
5.4 2300 
6.3 2250 

19 19.6 14 
8 17.9 12 

14 18.8 13 

35 20.4 11 
22 19.5 11 
28 20.0 _ 11 

13 17.3 17 
28 18.7 16 
20 18.0 16 

7 15.3 
8 15.4 
8 15.4 

21 18.6 
10 27.1 
16 22.8 

17 17.8 
39 14.6 
28 16.2 

25 25.6 
6 22.6 

16 24.1 

18 14.7 
15 19.4 
16 17.0 

18 14.0 
17 18.7 
25 17.7 
20 16.8 

13 21.4 
10 16.4 
12 18.9 

4 19.4 
29 12.4 
16 15.9 

13 15.8 
10 18.5 
78 17.3 
34 17.2 

13 
10 
12 

11 
12 
12 

10 
10 
10 

12 
11 
12 

19 
13 
16 

7 
9 

11 
14 

9 
14 
12 

15 
11 
13 

12 
10 
15 
12 

41 11.9 22 
95 17.5 12 
68 14.7 17 

7 17.7 
18 16.5 
12 17.1 

53 18.8 
47 17.9 
50 18.4 

21 16.4 
14 17.4 
18 16.9 

8 
9 
8 

11 
9 
10 

14 
13 
14 

81 
62 
72 

57 
69 
63 

50 
65 
58 

67 
54 
60 

55 
63 
59 

61 
63 
62 

50 
56 
53 

110 
59 
84 

40 
39 
47 
42 

45 
62 
54 

56 
54 
55 

66 
38 
56 
53 

7.5 2.12 2.1 
7.0 2.00 1.9 
7.2 2.06 2.0 

2.5 1.68 1.4 
2.3 1.96 1.4 
2.4 1.82 1.4 

3.0 1.53 2.0 
2.4 1.86 1.0 
2.7 1.70 1.5 

3.2 1.93 1.0 
2.0 1.66 1.5 
2.6 1.80 1.2 

2.1 1.65 2.3 
1.9 1.93 2.6 
2.0 1.79 2.4 

1.0 2.13 2.6 
1.6 2.09 2.0 
1.3 2.11 2.3 

1.0 1.78 1.6 
1.5 1.85 2.0 
1.2 1.82 1.8 

1.7 4.35 2.9 
6.7 1.76 1.0 
4.2 3.06 2.0 

5.1 1.26 1.6 
4.5 1.24 1.4 
4.3 1.62 1.9 
4.6 1.37 1.6 

4.7 1.33 1.9 
7.1 2.03 1.6 
5.9 1.68 1.8 

8.8 1.87 2.3 
11.0 1.58 0.7 
9.9 1.72 1.5 

5.7 2.23 1.5 
5.7 1.28 1.8 
6.4 2.01 1.7 
5.9 1.84 1.7 

120 4.0 4.68 2.6 
61 13.0 1.72 2.4 
90 8.5 3.20 2.5 

38 0.8 1.17 1.5 
50 7.2 1.49 2.2 
44 4.0 1.33 1.8 

35 0.7 1.04 0.8 
29 1.1 0.91 1.4 
32 0.9 0.98 1.1 

65 2.4 1.65 2.0 
60 2.5 1.57 1.9 
62 2.4 1.61 2.0 
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<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<3 
<3 
<3 

9.35 <2 4nO 
8.84 <2 4360 
9.10 <2 4565 

<4 9.69 <2 
<4 9.73 2 
<4 9.71 <2 

<5 12.70 <2 
<5 11.60 2 
<5 12.15 <2 

3580 
4250 
3915 

4130 
4460 
4295 

<5 12.30 2 5070 
<3 12.60 <2 3410 
<4 12.45 <2 4240 

<5 13.10 <2 3730 
<4 10.80 <2 4900 
<4 11.95 <2 4315 

<4 10.70 <2 4160 
<3 10.00 <2 3880 
<3 10.35 <2 4020 

<4 9.00 2 3960 
<4 8.67 <2 5310 
<4 8.84 <2 4635 

<3 9.16 <2 6850 
<4 12.50 3 4670 
<3 10.83 <2 5760 

<2 10.90 <2 3520 
<3 11.20 <2 3110 
<4 9.64 <2 4230 
<3 10.58 <2 3620 

<5 10.60 <2 3590 
<5 10.50 <2 4690 
<5 10.55 <2 4140 

<4 7.23 <2 4590 
<5 15.10 <2 3750 
<4 11.16 <2 4170 

<3 6.42 <2 4620 
<2 8.98 <2 2890 
<4 10.00 <2 4160 
<3 8.47 <2 3890 

<4 
<4 
<4 

5.56 <2 
8.53 <2 
7.04 <2 

<2 12.20 <2 
<3 11.80 <2 
<2 12.00 <2 

<3 15.60 <2 
<2 8.96 <2 
<2 12.28 <2 

<4 11.70 <2 
<4 10.50 2 
<4 11.10 <2 

6510 
4330 
5420 

2580 
3820 
3200 

4120 
2170 
3145 

4180 
4090 
4135 

250 210 
220 200 
235 205 

240 
240 
240 

170 
260 
215 

120 
150 
135 

150 
170 
160 

190 220 
200 120 
195 170 

190 140 
260 89 
225 114 

230 140 
200 110 
215 125 

200 70 
170 54 
185 62 

270 88 
250 190 
260 139 

140 200 
220 230 
150 200 
170 210 

180 200 
240 250 
210 225 

210 140 
230 390 
220 265 

220 130 
150 140 
160 170 
1n 147 

190 92 
250 200 
220 146 

150 
240 
195 

180 
170 
175 

100 
190 
145 

91 
190 
140 

140 
120 
130 

110 
120 
115 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Elements 
Sb Sc Se Sr Ta Th U W Zn La Ce Nd Sm 

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

0.9 
0.9 
0.9 

0.8 
0.8 
0.8 

0.6 
0.9 
0.8 

0.8 
0.9 
0.8 

0.8 
0.7 
0.8 

0.6 
0.6 
0.6 

0.8 
1.0 
0.9 

0.8 
1.0 
0.9 

4.2 
0.7 
2.4 
2.4 

0.8 
1.0 
0.9 

0.9 
1.1 
1.0 

0.8 
0.8 
0.7 
0.8 

0.9 
1.2 
1.0 

0.7 
4.7 
2.7 

0.4 
0.6 
0.5 

0.9 
0.8 
0.8 

4.5 
3.8 
4.2 

3.6 
4.4 
4.0 

3.6 
3.9 
3.8 

4.2 
3.3 
3.8 

3.8 
4.8 
4.3 

4.0 
3.6 
3.8 

4.0 
4.8 
4.4 

5.9 
4.5 
5.2 

3.5 
3.2 
4.3 
3.7 

3.5 
4.5 
4.0 

4.5 
3.8 
4.2 

4.3 
3.2 
4.0 
3.8 

5.9 
4.5 
5.2 

2.8 
4.0 
3.4 

2.6 
2.2 
2.4 

4.7 
4.3 
4.5 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

1300 <0.5 
<500 <0.5 
<900 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

1700 <0.5 
1300 <0.5 
1500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

1100 <0.5 
<500 <0.5 
<800 <0.5 

690 <0.5 
<500 <0.5 
<500 <0.5 
<563 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

860 <0.5 
810 <0.5 

1700 <0.5 
1123 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

1500 <0.5 
1600 <0.5 
1550 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

1500 <0.5 
1400 <0.5 
1450 <0.5 

1.5 1.0 
2.0 1.1 
1.8 1.0 

1.4 <0.1 
2.5 <0.2 
2.0 <0.1 

1.4 <0.1 
1.2 <0.2 
1.3 <0.1 

2.4 1.9 
1.6 1.1 
2.0 1.5 

2.0 1.9 
1.8 1.0 
1.9 1.4 

1.3 <0.1 
2.4 1.2 
1.8 <0.6 

1.4 
1.6 
1.5 

1.0 
1.9 
1.4 

4.2 <0.3 
0.9 1.4 
2.6 <0.8 

2.3 1.4 
1.7 1.5 
1.8 1.7 
1.9 1.5 

1.5 1.0 
3.3 1.6 
2.4 1.3 

1.7 1.4 
0.8 1.2 
1.2 1.3 

2.7 1.6 
1.5 <0.2 
1.8 2.0 
2.0 <1.3 

3.6 2.1 
2.2 1.7 
2.9 1.9 

1.4 0.9 
2.5 1.0 
2.0 1.0 

1.4 <0.2 
1.3 0.7 
1.4 <0.5 

2.3 <0.2 
1.4 <0.2 
1.8 <0.2 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

2500 12.0 
2300 12.0 
2400 12.0 

2500 11.0 
2800 14.0 
2650 12.5 

2100 11.0 
2000 12.0 
2050 11.5 

3500 13.0 
3200 12.0 
3350 12.5 

3700 13.0 
3200 13.0 
3450 13.0 

3300 13.0 
2900 13.0 
3100 13.0 

3300 12.0 
3200 15.0 
3250 14.0 

2800 26.0 
2600 12.0 
2700 19.0 

1900 13.0 
2100 10.0 
2100 14.0 
2033 12.3 

2200 11.0 
2800 16.0 
2500 13.5 

3100 14.0 
2500 13.0 
2800 13.5 

2000 14.0 
2200 9.8 
2300 12.0 
2167 11.9 

2300 22.0 
2500 16.0 
2400 19.0 

3100 9.5 
2300 13.0 
2700 11.2 

2900 8.5 
2500 7.0 
2700 7.8 

3700 14.0 
3300 11.0 
3500 12.5 
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19 
22 
20 

17 
24 
20 

17 
16 
16 

25 
20 
22 

23 
25 
24 

23 
23 
23 

19 
27 
23 

51 
21 
36 

24 
18 
24 
22 

15 
28 
22 

26 
21 
24 

24 
16 
20 
20 

43 
22 
32 

17 
25 
21 

17 
12 
14 

24 
17 
20 

11.0 
12.0 
11.5 

5.0 
<5 
<5 

<5 
<5 
<5 

12.0 
11.0 
11.5 

<5 
<5 
<5 

<5 
7.0 
<4 

13.0 
<5 
<9 

25.0 
<5 

<15 

7.0 
10.0 

<5 
<7 

<5 
<5 
<5 

<5 
12.0 

<9 

<5 
<5 

14.0 
<8 

21.0 
10.0 
15.5 

7.0 
<5 
<4 

<5 
12.0 
<8.5 

15.0 
15.0 
15.0 

1.5 
1.6 
1.6 

1.4 
1.6 
1.5 

1.4 
1.6 
1.5 

1.6 
1.6 
1.6 

1.5 
1.8 
1.6 

1.7 
1.7 
1.7 

1.6 
1.9 
0.8 

3.6 
1.6 
2.6 

1.8 
1.5 
1.8 
1.7 

1.5 
1.9 
1.7 

1.9 
1.5 
1.7 

1.8 
1.5 
1.8 
1.7 

2.7 
1.7 
2.2 

1.5 
2.0 
1.8 

1.0 
1.1 
1.0 

1.7 
1.5 
1.6 

Eu Tb Yb Lu Mn Ash 
(ppm) (ppm) (ppm) (ppm) (ppm) (%) 

0.34 
0.39 
0.36 

<0.04 
<0.05 
<0.04 

<0.05 
0.52 

<0.28 

<0.05 
0.29 

<0.16 

<0.05 
<0.05 
<0.05 

0.41 
0.35 
0.38 

<0.04 
<0.05 
<0.04 

0.73 
<0.06 
<0.40 

0.28 
0.10 

<0.06 
<0.15 

<0.05 
<0.06 
<0.06 

<0.05 
<0.05 
<0.05 

0.34 
0.29 
0.47 
0.37 

0.54 
0.56 
0.55 

0.26 
0.39 
0.32 

<0.05 
<0.03 
<0.04 

0.48 
0.26 
0.37 

<0.5 0.86 0.13 
<0.5 0.80 0.12 
<0.5 0.83 0.12 

<0.5 0.96 0.09 
<0.5 0.80 0.16 
<0.5 0.88 0.12 

<0.5 0.72 0.08 
<0.5 1.00 0.12 
<0.5 0.86 0.10 

<0.5 0.89 0.17 
<0.5 0.62 0.17 
<0.5 0.76 0.17 

<0.5 0.82 0.13 
<0.5 0.73 0.20 
<0.5 0.78 0.16 

<0.5 1.10 0.17 
<0.5 0.79 0.11 
<0.5 0.94 0.14 

951 2.02 
NA 2.02 

951 2.02 

621 2.19 
615 2.15 
618 2.17 

1164 1.68 
1119 1.74 
1142 1.71 

1329 1.80 
NA 1.73 

1329 1.76 

1913 1.83 
1122 2.01 
1518 1.92 

1273 2.13 
NA 2.19 

1273 2.16 

<0.5 1.05 
<0.5 0.99 
<0.5 1.02 

0.14 1131 2.20 
0.21 1156 2.26 
0.18 1144 2.23 

<0.5 1.19 0.18 
<0.5 0.91 0.15 
<0.5 1.05 0.16 

<0.5 0.69 0.17 
<0.5 0.86 0.14 
<0.5 0.84 0.14 
<0.5 0.80 0.15 

<0.5 0.78 0.08 
<0.5 1.33 0.25 
<0.5 1.06 0.16 

<0.5 0.91 0.17 
<0.5 0.96 0.20 
<0.5 0.94 0.18 

<0.5 0.85 <0.05 
<0.5 0.74 0.10 
<0.5 0.78 0.17 
<0.5 0.79 <0.11 

<0.5 0.95 0.17 
<0.5 1.09 0.05 
<0.5 1.02 0.11 

<0.5 0.66 0.11 
<0.5 0.81 0.17 
<0.5 0.74 0.14 

NA 2.84 
618 1.93 
618 2.38 

NA 1.81 
NA 1.81 

548 1.99 
548 1.87 

949 2.02 
896 2.08 
922 2.05 

922 1.96 
1112 1.71 
1017 1.84 

NA 2.33 
NA 2.36 
NA 2.31 
NA 2.33 

NA 3.02 
815 2.09 
815 2.56 

NA 2.05 
NA 1.97 
NA 2.01 

<0.5 0.67 
<0.5 0.39 
<0.5 0.53 

0.07 2964 2.03 
0.05 NA 1.89 
0.06 2964 0.96 

<0.5 1.15 
<0.5 0.65 
<0.5 0.90 

0.12 2034 2.14 
0.13 2115 2.09 
0.12 2074 1.12 



Sample 
No. 

DOT-0630-1 
DOT-0630-2 
Arith. Mean 

DOT-0635-1 
DOT-0635-2 
Arith. Mean 

DOT -0646-1 
DOT -0646-2 
Arith. Mean 

DOT-0650-1 
DOT-0650-2 
Arith. Mean 

DOT-0060-1 
DOT-0060-2 
Arlth. Mean 

DOT-0665-1 
DOT-0665-2 
Arith. Mean 

DOT-0667-1 
DOT-0667-2 
Arith. Mean 

DOT-0677-1 
DOT-0677-2 
Arith. Mean 

DOT-0686-1 
DOT-0686-2 
ArHh.Mean 

DOT~1 

DOT~2 
ArHh. Mean 

DOT-0690-1 
DOT-0690-2 
Arlth. Mean 

DOT-0700-1 
DOT-0700-2 
Arith. Mean 

DOT-0710-1 
DOT-0710-2 
ArHh. Mean 

DOT-0720-1 
DOT-0720-2 
ArHh. Mean 

DOT-0730-1 
DOT-0730-2 
ArHh. Mean 

DOT-0740-1 
DOT-0740-2 
Arith. Mean 

Elements 
Au Ag As Ba Br Ca Co Cr Cs Fe Hf Hg Ir K Mo Na Ni Rb 

(ppb) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) 

31 
29 
30 

28 
28 
28 

53 
157 
105 

33 
19 
26 

25 
15 
20 

21 
22 
22 

27 
31 
29 

39 
41 
40 

20 
32 
26 

58 
24 
41 

30 
19 
24 

39 
26 
32 

39 
17 
28 

28 
14 
21 

15 
24 
20 

22 
31 
26 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

7 
<2 
<5 

<2 
<2 
<2 

8 
<2 
<5 

2.0 1000 
5.9 1300 
4.0 1150 

5.1 4200 
5.4 3200 
5.2 3700 

4.6 1700 
4.0 2300 
4.3 2000 

7.4 2200 
4.6 2100 
6.0 2150 

5.2 1100 
4.2 1100 
4.7 1100 

4.9 850 
1.7 1700 
3.3 1275 

24 15.4 9 
18 21.0 11 
21 18.2 10 

5 17.2 
94 14.3 
50 15.8 

37 19.4 
27 20.5 
32 20.0 

18 
14 
16 

11 
13 
12 

10 16.4 10 
7 18.3 13 
8 17.4 12 

10 16.2 
9 15.9 

10 16.0 

35 16.1 
9 15.5 

22 15.8 

8 
7 
8 

8 
10 
9 

8.4 980 160 13.9 11 
5.2 970 7 18.6 12 
6.8 975 84 16.2 12 

4.3 2200 18 17.0 12 
4.7 1600 44 14.4 12 
4.5 1900 31 15.7 12 

3.2 1400 16 17.9 10 
3.9 900 7 18.5 7 
3.6 1150 12 18.2 8 

5.7 740 6 14.8 18 
3.8 1800 36 21.0 14 
4.8 1270 21 17.9 16 

5.5 1100 22 13.4 11 
6.6 1200 21 17.9 12 
6.0 1150 22 15.6 12 

5.2 1300 13 15.5 7 
5.6 1700 10 11 .8 8 
5.4 1500 12 13.6 8 

4.6 980 19 16.2 8 
6.5 1900 6 17.5 7 
5.6 1440 12 16.8 8 

4.4 1700 33 17.2 8 
2.2 1500 19 20.9 8 
3.3 1600 26 19.0 8 

3.2 1900 
4.0 2000 
3.6 1950 

1.5 1700 
6.0 1600 
3.8 1650 

7 18.3 
10 17.4 
8 17.8 

64 12.9 
10 16.7 
37 14.8 

10 
9 
10 

9 
9 
9 

43 
57 
50 

0.9 1.16 1.1 
2.0 1.78 1.3 
1.4 1.47 1.2 

44 5.4 1.56 2.8 
44 4.1 1.37 2.3 
44 4.8 1.46 2.6 

46 4.0 1.26 1.0 
49 2.8 1.66 2.1 
48 · 3.4 1.46 1.6 

45 
54 
50 

34 
34 
34 

48 
36 
42 

57 
69 
63 

49 
61 
55 

38 
40 
39 

120 
58 
89 

54 
57 
56 

37 
41 
39 

42 
41 
42 

44 
39 
42 

37 
47 
42 

46 
43 
44 
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6.3 1.54 1.3 
4.9 1.62 2.8 
5.6 1.58 2.0 

3.5 1.10 1.5 
3.0 1.03 1.1 
3.2 1.06 1.3 

2.0 1.46 1.6 
1.4 1.04 1.5 
1.7 1.25 1.6 

2.6 1.95 2.1 
2.7 2.22 2.7 
2.6 2.08 2.4 

4.0 1.44 1.2 
3.2 1.54 1.2 
3.6 1.49 1.2 

7.4 1.28 1.0 
3.7 1.35 1.8 
5.6 1.32 1.4 

2.8 4.91 2.6 
5.1 1.38 2.2 
4.0 3.14 2.4 

3.8 1.91 1.5 
3.3 1.96 1.7 
3.6 1.94 1.6 

3.9 1.07 1.2 
4.1 1.24 1.6 
4.0 1.16 1.4 

2.1 1.55 2.0 
8.0 1.11 1.6 
5.0 1.33 1.8 

7.5 1.32 1.7 
6.7 1.13 1.8 
7.1 1.22 1.8 

2.1 1.31 1.6 
2.0 1.57 1.6 
2.0 1.44 1.6 

4.5 1.53 1.4 
3.6 1.51 1.4 
4.0 1.52 1.4 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<2 8.25 <2 
<5 11.10 <2 
<4 9.68 <2 

2700 200 120 
140 
130 

3780 230 
3240 215 

<5 10.30 <2 
<3 8.15 <2 
<4 9.22 <2 

<5 11.90 <2 
<4 11 .20 <2 
<4 11.55 <2 

4940 
3600 
4270 

3090 
4280 
3685 

<3 
<5 
<4 

8.88 <2 3480 
8.12 4 4080 
8.50 <3 3780 

<3 12.20 2 
<3 9.09 <2 
<3 10.64 <2 

<3 8.07 2 
<2 12.00 <2 
<2 10.04 <2 

2890 
2610 
2750 

3550 
2740 
3145 

<3 10.80 <2 4710 
<4 11.70 2 6050 
<3 11.25 <2 5380 

<5 13.40 <2 3970 
<2 15.10 <2 4040 
<4 14.25 <2 4005 

<4 11.20 <2 3720 
<4 12.90 4 3910 
<4 12.05 <3 3815 

<4 9.36 <2 7650 
<4 12.90 3 4340 
<4 11.13 <3 5995 

<4 11.30 <2 3710 
<4 12.90 <2 3670 
<4 24.10 <2 3690 

<3 14.60 <2 2940 
<4 14.60 <2 3650 
<4 14.60 <2 3295 

<3 9.68 <2 4090 
<4 10.40 <2 3190 
<4 10.04 <2 3640 

<4 14.80 <2 3710 
<5 14.40 <2 3100 
<4 14.60 <2 3405 

<4 11.70 <2 
<4 12.80 <2 
<4 12.25 <2 

<3 12.90 <2 
<2 11.50 <2 
<2 12.20 <2 

4180 
3900 
4040 

3970 
3770 
3870 

140 190 
180 170 
160 180 

240 220 
210 190 
225 205 

120 170 
160 150 
140 160 

200 
190 
195 

190 
100 
145 

190 
180 
185 

81 
75 
78 

150 180 
320 220 
235 200 

360 250 
340 280 
350 265 

170 270 
250 260 
210 265 

360 170 
210 230 
285 200 

170 190 
190 180 
180 185 

200 280 
170 280 
185 280 

160 140 
50 260 

105 200 

280 370 
230 350 
255 360 

120 140 
210 200 
165 170 

230 420 
160 410 
195 405 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Elements 
Sb Sc Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

1.3 
0.9 
1.1 

0.9 
0.5 
0.7 

0.6 
0.8 
0.7 

1.4 
0.6 
1.0 

0.8 
1.9 
1.4 

0.8 
0.5 
0.6 

1.0 
1.1 
1.0 

0.8 
1.0 
0.9 

0.7 
0.5 
0.6 

1.5 
0.7 
1.1 

0.6 
0.7 
0.6 

0.7 
0.6 
0.6 

0.7 
0.8 
0.8 

1.2 
0.6 
0.9 

0.6 
0.6 
0.6 

0.9 
0.8 
0.8 

2.8 
3.8 
3.3 

4.0 
3.5 
3.8 

2.8 
3.9 
3.4 

3.3 
4.4 
3.8 

3.1 
2.4 
2.8 

3.6 
2.9 
3.2 

4.2 
5.3 
4.8 

3.6 
3.9 
3.8 

3.0 
3.3 
3.2 

6.6 
3.6 
5.1 

3.5 
3.5 
3.5 

2.7 
3.2 
3.0 

3.7 
3.1 
3.4 

3.4 
2.9 
3.2 

3.2 
3.5 
3.4 

3.5 
3.6 
3.6 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
550 <0.5 

<525 <0.5 

<500 <0.5 
740 <0.5 

<620 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
780 <0.5 

<640 <0.5 

<500 <0.5 
490 <0.5 

<495 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
1200 <0.5 
<850 <0.5 

<500 <0.5 
<500 · <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
910 <0.5 

<705 <0.5 

<2 <500 <0.5 
<2 820 <0.5 
<2 <660 <0.5 

1.7 <0.2 
1.6 1.0 
1.6 <0.6 

1.2 1.6 
2.4 <0.2 
1.8 <0.9 

1.8 0.8 
0.9 <0.2 
0.4 <0.5 

2.0 1.4 
1.7 0.7 
1.8 1.0 

2.1 <0.2 
1.6 0.6 
1.8 <0.4 

2.5 1.6 
1.9 0.9 
2.2 1.2 

2.7 1.4 
2.8 1.2 
2.8 1.3 

1.3 1.2 
1.6 <0.2 
.1.4 <0.7 

1.1 <0.1 
0.8 1.2 
1.0 <0.6 

4.4 1.1 
1.9 1.3 
3.2 1.2 

1.5 1.0 
1.7 1.2 
1.6 1.1 

1.5 0.9 
1.9 1.4 
1.7 1.2 

1.9 <0.1 
1.5 1.2 
1.7 <0.6 

1.6 1.0 
0.5 <0.1 
1.0 <0.6 

0.6 0.8 
2.3 0.9 
1.4 0.8 

2.1 1.4 
1.8· 0.2 
2.0 0.8 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

2600 9.1 
3300 13.0 
2950 11.0 

2500 13.0 
2300 11 .0 
2400 12.0 

2100 8.9 
2400 11 .0 
2250 10.0 

3000 12.0 
2900 13.0 
2950 12.5 

2200 11.0 
2100 9.4 
2150 10.2 

2800 12.0 
1900 9.5 
2350 10.8 

2200 16.0 
2700 18.0 
2450 17.0 

2600 11.0 
2600 13.0 
2600 12.0 

2400 12.0 
2100 10.0 
2250 11.0 

2300 25.0 
2700 11 .0 
2500 18.0 

2000 12.0 
2100 12.0 
2050 12.0 

2600 9.2 
2600 11.0 
2600 10.6 

2800 13.0 
2100 12.0 
2450 12.5 

2600 11 .0 
2300 8.7 
2450 9.8 

2100 10.0 
2100 12.0 
2100 11.0 

<1 2400 12.0 
<1 2200 12.0 
<1 2300 12.0 

159 

17 
24 
20 

28 
23 
26 

15 
17 
16 

26 
19 
22 

25 
19 
22 

22 
18 
20 

28 
34 
31 

14 
23 
18 

20 
22 
21 

44 
19 
32 

26 
22 
24 

19 
20 
20 

23 
22 
22 

20 
18 
19 

17 
23 
20 

24 
22 
23 

10.0 
9.0 
9.5 

<5 
<5 
<5 

14.0 
<5 

<10 

<5 
<5 
<5 

9.0 
6.0 
7.5 

11.0 
<5 
<8 

<5 
21.0 
<13 

12.0 
<5 
<9 

13.0 
<5 
<9 

<5 
<5 
<5 

<5 
13.0 

<7 

6.0 
<5 

<3.2 

<5 
11 .0 

<6 

18.0 
13.0 
15.5 

<5 
8.0 

<4.2 

1.4 
1.6 
1.5 

1.7 
1.6 
1.6 

1.1 
1.5 
1.3 

1.7 
1.7 
1.7 

1.6 
1.3 
1.4 

1.7 
1.5 
1.6 

2.0 
2.2 
2.1 

1.5 
1.5 
1.5 

1.5 
1.3 
1.4 

3.1 
1.4 
2.2 

1.6 
1.6 
1.6 

1.2 
1.6 
1.4 

2.0 
1.7 
1.8 

1.3 
1.2 
1.2 

1.4 
1.5 
1.4 

10.0 1.7 
12.0 1.8 
11.0 1.8 

0.23 
<0.05 
<0.14 

<0.06 
0.23 

<0.14 

<0.05 
<0.06 
<0.05 

0.36 
<0.05 
<0.20 

0.36 
0.23 
0.30 

0.34 
0.25 
0.30 

0.42 
0.26 
0.34 

<0.06 
<0.05 
<0.06 

<0.04 
<0.05 
<0.04 

<0.05 
0.48 

<0.26 

0.37 
<0.04 
<0.20 

0.27 
0.21 
0.24 

0.50 
0.36 
0.43 

0.35 
<0.06 
<0.20 

0.31 
<0.05 
<0.18 

<0.5 0.49 
<0.5 0.88 
<0.5 0.68 

<0.5 0.94 
<0.5 0.65 
<0.5 0.80 

<0.5 0.84 
<0.5 0.96 
<0.5 0.90 

<0.5 0.96 
<0.5 1.01 
<0.5 0.98 

<0.5 0.75 
<0.5 0.79 
<0.5 o.n 

<0.5 0.82 
<0.5 0.74 
<0.5 0.78 

<0.5 0.95 
<0.5 1.19 
<0.5 1.07 

<0.5 0.88 
<0.5 1.13 
<0.5 1.00 

<0.5 0.68 
<0.5 0.69 
<0.5 0.68 

<0.5 1.37 
<0.5 0.99 
<0.5 1.18 

<0.5 0.82 
<0.5 o.n 
<0.5 0.80 

<0.5 0.60 
<0.5 0.74 
<0.5 0.67 

<0.5 0.90 
<0.5 0.85 
<0.5 0.88 

<0.5 1.00 
<0.5 0.50 
<0.5 0.75 

<0.5 0.83 
<0.5 0.88 
<0.5 0.86 

0.05 NA 2.11 
0.17 2664 2.17 
0.11 2664 2.14 

0.15 1151 2.06 
0.07 NA 2.22 
0.11 1151 2.14 

0.10 894 2.14 
0.20 876 2.03 
0.15 885 2.14 

0.17 NA 1.84 
0.18 967 2.11 
0.18 967 1.98 

0.13 NA 1.88 
0.15 NA 1.87 
0.14 NA 1.88 

0.13 NA 2.19 
0.06 NA 2.10 
0.11 NA 2.15 

0.06 NA 2.31 
0.21 1138 2.08 
0.14 1138 2.20 

0.16 892 1.81 
0.20 806 2.03 
0.18 849 1.92 

0.14 933 2.24 
0.11 615 1.88 
0.12 n4 2.06 

0.17 912 1.84 
0.11 352 2.52 
0.14 632 2.18 

0.09 NA 2.37 
0.08 NA 2.40 
0.08 NA 2.38 

0.12 NA 1.63 
0.12 NA 1.98 
0.12 NA 1.80 

0.16 NA 2.45 
0.07 NA 2.33 
0.12 NA 2.39 

0.20 706 2.04 
0.10 867 2.09 
0.15 786 2.06 

0.12 867 2.11 
0.12 785 2.25 
0.12 826 2.18 

0.38 <0.5 0.82 0.06 NA 1.82 
NA 1.81 
NA 1.82 

0.17 <0.5 0.80 0.12 
0.28 <0.5 0.81 0.09 



Sample 
No. 

DOT -0753-1 
DOT -0753-2 
Arith. Mean 

DOT -0760-1 
DOT -0760-2 
Arith. Mean 

DOT -0769-1 
DOT -0769-2 
Arith. Mean 

DOT -0783-1 
DOT -0783-2 
Arith. Mean 

DOT -0793-1 
DOT -0793-2 
Arith. Mean 

DOT-0800-1 
DOT-0800-2 
Arith. Mean 

DOT-0809-1 
DOT-0809-2 
Arith. Mean 

DOT-0819-1 
DOT-0819-2 
Arith. Mean 

DOT-0830-1 
DOT-0830-2 
Arith. Mean 

DOT-0839-1 
DOT-0839-2 
Arith. Mean 

DOT-0849-1 
DOT-0849-2 
Arith. Mean 

DOT-0860-1 
DOT-0860-2 
Arith. Mean 

DOT-0870-1 
DOT-0870-2 
Arith. Mean 

DOT-0890-1 
DOT-0890-2 
Arith. Mean 

DOT-0900-1 
DOT-0900-2 
Arith. Mean 

DOT-0910-1 
DOT-0910-2 
Arith. Mean 

Elements 
Au Ag As Ba Br Ca Co Cr Cs Fe Hf Hg Ir K Mo Na Ni Rb 

(ppb) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) 

35 
15 
25 

89 
95 
92 

21 
14 
18 

28 
36 
32 

24 
54 
39 

20 
9 

14 

15 
16 
16 

19 
22 
20 

29 
23 
26 

32 
23 
28 

21 
90 
56 

26 
190 
108 

26 
19 
22 

16 
53 
34 

39 
25 
32 

53 
39 
46 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

3.4 3300 
2.3 3300 
2.8 3300 

43 17.4 33 
45 16.6 30 
44 17.0 32 

5.5 2500 120 19.3 8 
9 
8 

7.0 2000 63 14.6 
6.8 2250 92 17.0 

4.6 1900 6 13.9 9 
9 
9 

3.4 1600 17 19.7 
4.0 1750 12 16.8 

4.9 1400 
3.7 1400 
4.3 1400 

4.3 1400 
3.0 1400 
3.6 1400 

3.0 980 
3.5 1600 
3.2 1290 

3.9 2200 
4.2 1700 
4.0 1950 

4.2 1600 
4.7 1600 
4.4 1600 

4.1 2000 
4.1 2000 
4.1 2000 

4.1 1700 
3.5 1800 
3.8 1800 

3.6 1000 
3.9 1000 
3.8 1000 

4.3 1500 
4.0 1600 
4.2 1600 

3.0 1900 
3.6 2100 
3.8 2000 

4.7 2400 
3.4 2300 
4.0 2350 

5.1 1900 
8.0 1500 
6.6 1700 

4.4 1600 
3.0 1800 
3.7 1700 

23 21.3 8 
5 21.1 10 

14 21.2 9 

69 19.5 
17 14.9 
43 17.2 

41 16.3 
82 18.0 
62 17.2 

5 18.5 
4 19.2 
4 18.8 

12 21.0 
46 24.0 
29 22.5 

57 13.8 
58 16.9 
58 15.4 

29 17.5 
29 18.8 
29 18.2 

14 20.2 
26 16.9 
20 18.6 

10 19.4 
18 20.8 
14 20.1 

3 17.9 
29 20.0 
16 19.0 

29 21.2 
7 19.5 

18 20.4 

10 19.5 
24 16.5 
17 18.0 

11 
6 
8 

8 
8 
8 

9 
10 
10 

8 
8 
8 

10 
9 
10 

10 
14 
12 

7 
7 
7 

9 
12 
10 

10 
11 
10 

10 
11 
11 

11 
10 
11 

9 19.4 11 
6 21.7 10 
8 20.6 11 

42 
26 
34 

36 
39 
38 

35 
38 
36 

55 
54 
54 

35 
43 
39 

43 
23 
33 

31 
27 
29 

35 
42 
38 

37 
44 
40 

53 
63 
58 

30 
36 
33 

46 
68 
57 

39 
43 
41 

29 
33 
31 

45 
37 
41 

38 
45 
42 

160 

2.8 1.03 1.6 
2.9 0.85 1.2 
2.8 1.44 1.4 

2.5 0.97 <0.5 
2.5 1.32 1.7 
2.5 1.14 <1.1 

1.9 0.98 1.1 
2.0 1.08 1.3 
2.0 1.03 1.2 

1.6 1.44 2.1 
2.3 1.66 2.3 
2.0 1.55 2.2 

5.3 1.28 1.1 
4.3 1.09 1.0 
4.8 1.18 1.0 

2.0 1.16 0.9 
4.7 0.65 <0.5 
3.4 0.90 <0.7 

4.7 0.82 1.3 
2.8 0.78 0.8 
3.8 0.80 1.0 

2.2 1.09 1.3 
2.4 1.09 1.3 
2.3 1.09 1.3 

4.5 1.30 1.2 
5.0 1.18 1.6 
4.8 1.24 1.4 

6.1 1.69 1.9 
4.7 2.00 1.9 
5.4 1.84 1.9 

1.6 0.94 1.4 
2.0 1.24 1.4 
1.8 1.09 1.4 

1.2 1.22 1.2 
2.2 1.57 2.1 
1.7 1.40 1.6 

5.5 1.22 2.0 
5.3 1.32 1.8 
5.4 1.27 1.9 

5.5 0.97 1.7 
6.1 1.04 1.1 
5.8 1.00 1.4 

6.2 1.52 2.3 
6.8 1.16 1.7 
6.5 1.34 2.0 

2.0 1.41 1.6 
1.9 1.39 1.6 
2.0 1.40 1.6 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<5 18.80 <2 
<5 13.90 <2 
<5 16.35 <2 

3000 
2380 
2690 

<3 10.90 <2 2480 
<3 13.90 <2 3260 
<3 12.40 <2 2870 

<2 13.70 2 2550 
<5 14.50 <2 3140 
<4 14.10 <2 2845 

<3 11.40 <2 
<4 9.69 <2 
<3 10.54 <2 

<5 18.00 <2 
<4 14.20 <2 
<4 16.10 <2 

<5 14.60 <2 
<3 10.70 <2 
<4 12.65 <2 

<3 11.10 <2 
<3 9.57 <2 
<3 10.34 <2 

<2 12.00 <2 
<4 12.50 <2 
<3 12.25 <2 

<5 15.00 <2 
<4 14.90 <2 
<4 14.95 <2 

<4 10.60 <2 
<5 11.10 <2 
<4 10.85 <2 

<2 15.70 <2 
<4 14.70 <2 
<3 15.20 <2 

<2 9.97 6 
<4 15.10 <2 
<3 12.54 <4 

<4 11.50 <2 
<5 10.80 <2 
<4 11.15 <2 

<3 
<4 
<4 

<3 
<3 
<3 

9.79 <2 
8.80 <2 
9.30 <2 

8.10 <2 
7.58 <2 
7.84 <2 

3600 
4480 
4040 

3510 
3210 
3360 

2810 
2630 
2720 

2020 
2070 
2045 

2860 
2780 
2820 

3500 
2960 
3230 

4020 
4940 
4480 

2590 
3440 
3015 

3170 
3870 
3520 

3270 
3620 
3445 

2900 
3320 
3110 

4220 
3050 
3635 

<3 11.10 <2 3640 
<5 11 .20 <2 3900 
<4 11.15 <2 3770 

410 500 
310 370 
360 435 

240 230 
100 220 
170 225 

99 210 
280 240 
190 225 

160 
190 
175 

63 
55 
59 

300 260 
310 230 
305 245 

250 
50 

150 

210 
150 
180 

140 
280 
210 

150 
350 
250 

270 
370 
320 

150 
130 
140 

180 
250 
215 

150 
240 
195 

180 
260 
220 

100 
150 
125 

100 
180 
140 

240 
150 
195 

230 
210 
220 

300 
270 
285 

190 
200 
195 

130 
140 
135 

62 
89 
76 

200 
180 
190 

160 
160 
160 

160 
140 
150 

200 200 
280 240 
240 220 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Elements 
Sb Sc Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Vb Lu Mn Ash 

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

1.2 
0.4 
0.8 

1.1 
1.0 
1.0 

0.6 
0.5 
0.6 

0.5 
0.8 
0.6 

0.7 
0.9 
0.8 

0.8 
0.7 
0.8 

5.2 
0.9 
3.0 

1.4 
0.6 
1.0 

1.0 
0.7 
0.8 

0.8 
0.8 
0.8 

2.3 
0.4 
1.4 

0.9 
1.1 
1.0 

0.6 
2.0 
1.3 

0.8 
0.7 
0.8 

0.9 
0.7 
0.8 

0.8 
0.7 
0.8 

2.4 
2.2 
2.3 

2.4 
3.0 
2.7 

2.6 
2.8 
2.7 

3.6 
4.3 
4.0 

3.0 
3.0 
3.0 

3.0 
2.2 
2.6 

2.2 
2.1 
2.2 

2.7 
2.7 
2.7 

3.4 
3.1 
3.2 

4.0 
4.6 
4.3 

2.6 
3.3 
3.0 

2.9 
4.0 
3.4 

2.8 
3.3 
3.0 

2.6 
3.0 
2.8 

4.1 
3.1 
3.6 

3.8 
3.7 
3.8 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<500 <0.5 
<500 <0.5 
<500 <0.5 

830 <0.5 
<500 <0.5 
<665 <0.5 

540 <0.5 
<500 <0.5 
<520 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

540 <0.5 
<500 <0.5 
<520 <0.5 

1200 <0.5 
2400 <0.5 
1800 <0.5 

<2 <500 <0.5 
<2 2800 <0.5 
<2 <1650 <0.5 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

<2 500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

<2 
<2 
<2 

950 <0.5 
<500 <0.5 
<725 <0.5 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

<2 
<2 
<2 

1200 <0.5 
<500 <0.5 
<850 <0.5 

1.5 <0.2 
1.0 <0.2 
1.2 <0.2 

1.9 <0.3 
1.6 1.2 
1.8 <0.8 

1.6 0.9 
0.3 1.0 
1.0 1.0 

1.5 <0.2 
1.5 1.5 
1.5 <0.8 

1.4 <0.2 
0.9 <0.2 
1.2 <0.2 

0.5 0.8 
0.9 0.9 
0.7 0.8 

0.8 0.9 
0.5 0.7 
0.6 0.8 

1.6 1.1 
1.2 1.3 
1.4 1.2 

0.6 <0.2 
1.2 1.0 
0.9 <0.6 

1.1 1.2 
2.6 1.3 
1.8 1.2 

1.2 0.9 
1.3 1.4· 
1.2 1.2 

1.9 1.2 
1.5 1.1 
1.7 1.2 

0.9 <0.1 
0.9 <0.2 
0.9 <0.2 

1.4 1.4 
1.1 <0.1 
1.2 <0.8 

2.0 
1.9 
2.0 

1.1 
1.4 
1.2 

2.2 <0.2 
1.3 1.6 
1.8 <0.9 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

2800 
2300 
2550 

3000 
2600 
2800 

7.8 
6.0 
6.9 

8.6 
9.8 
9.2 

2700 9.3 
2600 10.0 
2650 9.6 

4500 11.0 
4900 13.0 
4700 12.0 

2500 
2000 
2250 

3100 
4700 
3900 

2800 
2400 
2600 

2300 
2700 
2500 

9.0 
9.5 
9.2 

8.6 
7.7 
8.2 

6.9 
5.8 
6.4 

9.1 
9.3 
9.2 

2100 11 .0 
2300 10.0 
2200 10.5 

2500 11 .0 
2600 14.0 
2550 12.5 

2500 8.7 
3100 11 .0 
2800 9.9 

2700 9.3 
3600 12.0 
3150 10.6 

3000 9.0 
3100 11.0 
3050 10.0 

3000 
3000 
3000 

8.6 
9.1 
8.8 

<1 3100 13.0 
<1 2600 11 .0 
<1 2850 12.0 

<1 
<1 
<1 

2600 11.0 
2600 12.0 
2600 11.5 

161 

14 
11 
12 

18 
20 
19 

17 
17 
17 

20 
23 
22 

15 
13 
14 

16 
15 
16 

14 
13 
14 

17 
12 
14 

29 
23 
26 

19 
28 
24 

16 
19 
18 

16 
22 
19 

19 
18 
18 

16 
16 
16 

21 
19 
20 

16 
22 
19 

<5 
<5 
<5 

<5 
<5 
<5 

<5 
<5 
<5 

<5 
<5 
<5 

15.0 
<5 

<7.5 

<5 
<5 
<5 

6.0 
<5 

<5.5 

5.0 
<5 
<5 

<5 
<5 
<5 

<5 
17.0 
<11 

<5 
15.0 

<8 

9.0 
<5 
<7 

9.0 
<5 
<7 

<5 
<5 
<5 

1.0 
0.9 
1.0 

1.1 
1.4 
1.2 

1.4 
1.3 
1.4 

1.5 
1.7 
1.6 

1.2 
1.2 
1.2 

1.1 
0.9 
1.0 

0.9 
0.8 
0.8 

1.4 
1.1 
1.2 

<0.06 
<0.06 
<0.06 

<0.04 
<0.04 
<0.04 

0.17 
<0.05 
<0.11 

<0.05 
0.18 

<0.12 

<0.05 
<0.06 
<0.06 

0.53 
<0.03 
<0.28 

<0.03 
<0.03 
<0.03 

0.27 
<0.03 
<0.15 

1.5 <0.06 
1.2 . <0.04 
1.4 <0.05 

1.5 0.33 
1.8 0.28 
1.6 0.30 

1.3 0.31 
1.3 0.34 
1.3 0.32 

1.4 0.25 
1.5 <0.04 
1.4 <0.14 

1.2 0.31 
1.4 <0.06 
1.3 <0.18 

1.3 
1.2 
1.2 

0.32 
<0.05 
<0.18 

<0.5 0.64 
<0.5 0.71 
<0.5 0.68 

0.12 2475 1.n 
0.14 2110 1.88 
0.13 2292 1.82 

<0.5 0.63 0.07 
<0.5 0.66 0.07 
<0.5 0.64 0.07 

NA 1.57 
NA 2.08 
NA 1.82 

<0.5 0.65 
<0.5 0.66 
<0.5 0.66 

<0.5 0.87 
<0.5 0.83 
<0.5 0.85 

<0.5 0.64 
<0.5 0.64 
<0.5 0.64 

<0.5 0.61 
<0.5 0.49 
<0.5 0.55 

<0.5 0.57 
<0.5 0.44 
<0.5 0.50 

<0.5 0.60 
<0.5 0.73 
<0.5 0.66 

0.15 NA 1.84 
0.11 1378 1.85 
0.13 1378 1.84 

0.19 1429 2.29 
0.14 1462 2.41 
0.16 1446 2.35 

0.09 641 1.88 
0.12 668 1.70 
0.10 654 1.79 

0.12 1713 1.89 
0.11 1561 1.94 
0.12 1637 1.92 

0.09 NA 2.11 
0.05 NA 2.03 
0.07 NA 2.07 

0.13 NA 2.06 
0.05 1552 2.11 
0.09 1552 2.08 

0.8 0.82 0.16 
<0.5 0.76 0.15 
<0.6 0.79 0.16 

609 1.86 
680 1.82 
644 1.84 

<0.5 0.79 0.06 
<0.5 0.80 0.15 
<0.5 0.80 0.10 

<0.5 0.66 0.11 
<0.5 0.67 0.13 
<0.5 0.66 0.12 

<0.5 0.59 0.06 
<0.5 0.90 0.15 
<0.5 0.74 0.10 

<0.5 0.62 0.12 
<0.5 0.91 0.18 
<0.5 0.76 0.15 

824 2.53 
841 2.55 
832 2.54 

NA 2.27 
1692 2.52 
1692 2.40 

NA 2.17 
1444 2.19 
1444 2.18 

758 1.53 
850 1.54 
804 1.54 

<0.5 0.61 
<0.5 0.72 
<0.5 0.66 

0.14 NA 1.79 
0.10 1232 1.98 
0.12 1232 1.88 

14.0 1.6 0.43 <0.5 0.96 0.12 874 2.22 
NA 2.26 
874 2.24 

11.0 1.5 
12.5 1.6 

<5 
16.0 
<11 

1.5 
1.7 
1.6 

0.35 <0.5 0.66 0.13 
0.39 <0.5 0.81 0.12 

<0.06 
<0.05 
<0.06 

<0.5 1.02 0.13 
<0.5 0.82 0.10 
<0.5 0.92 0.12 

1218 2.00 
1260 1.99 
1239 2.00 



Sample 
No. 

DOT~1 
DOT~2 
Arith. Mean 

DOT~1 
DOT~2 
Arith. Mean 

DOT -0940-1 
DOT-0940-2 
Arith. Mean 

DOT-0947-1 
DOT-0947-2 
Arith. Mean 

DOT-0958-1 
DOT-0958-2 
Arith. Mean 

DOT-0959-1 
DOT-0959-2 
Arith. Mean 

DOT-0970-1 
DOT-0970-2 
Arith. Mean 

DOT-0990-1 
DOT-0990-2 
Arith. Mean 

DOT-1000-1 
DOT-1000-2 
Arith. Mean 

DOT-1 01 0-1 
DOT-1 01 0-2 
Arith. Mean 

DOT-1030-1 
DOT-1030-2 
Arith. Mean 

DOT-1040-1 
DOT-1040-2 
Arith. Mean 

DOT-1050-1 
DOT-1050-2 
Arith. Mean 

DOT-1056-1 
DOT-1056-2 
Arith. Mean 

Elements 
Au Ag As Sa Br Ca Co Cr Cs Fe Hf Hg Ir K Mo Na Ni Rb 

(ppb) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppb) (%) (ppm) (ppm) (ppm) (ppm) 

40 
42 
41 

29 
19 
24 

21 
64 
42 

31 
24 
28 

21 
17 
19 

15 
25 
20 

68 
67 
68 

28 
57 
42 

51 
37 
44 

140 
34 
87 

23 
100 
62 

32 
35 
34 

9 
50 
30 

102 
80 
91 

<2 10.0 1500 
<2 6.8 1300 
<2 8.4 1400 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

5.9 760 
4.2 760 
5.0 760 

3.6 3000 
6.9 3600 
5.2 3300 

4.6 2200 
1.8 2600 
3.2 2400 

4.4 2200 
3.6 1600 
4.0 1900 

1.5 2900 
4.1 2300 
2.8 2600 

5.3 2100 
4.6 2100 
5.0 2100 

4.9 1500 
4.3 1200 
4.6 1350 

3.9 1100 
4.3 1100 
4.1 1100 

3.5 1300 
2.6 1400 
3.0 1350 

5.3 590 
4.0 860 
4.6 725 

7.5 2600 
4.5 2500 
6.0 2550 

4.1 1500 
2.8 1400 
3.4 1450 

3.6 2600 
3.9 2300 
3.8 2450 

49 14.5 19 
5 16.6 21 

27 15.6 20 

29 16.0 8 
7 13.6 6 

18 14.8 7 

6 21.9 21 
9 15.2 18 
8 18.6 20 

14 17.8 
11 18.6 
12 18.2 

19 20.1 
13 23.4 
16 21.8 

<1 23.0 
3 23.2 

<2 23.1 

10 17.4 
11 16.9 
10 17.2 

11 21.3 
35 17.6 
23 19.4 

14 
13 
14 

13 
11 
12 

14 
13 
14 

10 
13 
12 

9 
8 
8 

11 16.5 11 
9 22.8 9 

10 19.6 10 

11 18.9 9 
15 21.2 11 
13 20.0 10 

9 17.8 8 
13 22.7 10 
11 20.2 9 

9 14.5 17 
21 13.9 14 
15 14.2 16 

8 21.5 10 
7 18.3 9 
8 19.9 10 

21 21.3 
10 19.7 
16 20 

10 
10 
10 

85 
n 
81 

42 
37 
40 

42 
48 
45 

46 
48 
47 

36 
47 
42 

32 
36 
34 

66 
59 
62 

60 
47 
54 

41 
53 
47 

63 
49 
56 

26 
45 
36 

47 
49 
48 

43 
46 
44 

48 
48 
48 

162 

4.1 3.17 3.3 
3.8 3.03 3.5 
4.0 3.10 3.4 

1.6 1.34 1.2 
1.4 1.17 1.5 
1.5 1.26 1.4 

7.0 1.26 1.0 
7.9 1.59 3.0 
7.4 1.42 2.0 

8.3 1.11 1.6 
7.6 1.21 1.9 
8.0 1.16 1.8 

6.8 1.08 1.5 
5.3 1.n 1.4 
6.0 1.42 1.4 

6.4 0.97 1.2 
6.8 1.06 1.6 
6.6 1.02 1.4 

5.7 2.07 2.3 
5.8 1.99 1.8 
5.8 2.03 2.0 

5.2 1.82 2.1 
3.6 1.27 0.9 
4.4 1.54 1.5 

3.2 1.66 0.7 
3.1 1.73 1.0 
3.2 1.70 0.8 

4.1 1.54 1.9 
2.7 1.34 <0.5 
3.4 1.44 <1.2 

2.6 0.84 0.9 
2.1 1.31 1.2 
2.4 1.08 1.0 

3.8 1.56 1.4 
4.0 1.88 1.7 
3.9 1.72 1.6 

2.8 1.23 1.9 
2.2 1.21 1.1 
2.5 1.22 1.5 

3.7 1.37 1.9 
5.3 1.20 1.1 
4.5 1.28 1.5 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<3 
<5 
<4 

7.45 <2 
7.79 <2 
7.62 <2 

6950 470 170 
140 
155 

8090 430 
7520 450 

<3 14.10 <2 
<3 11.90 <2 
<3 13.00 <2 

<4 9.87 <2 
<4 9.16 <2 
<4 9.52 <2 

<3 
<3 
<3 

<3 
<3 
<3 

<3 
<4 
<4 

7.12 <2 
8.32 <2 
7.72 <2 

8.25 <2 
8.00 <2 
8.12 <2 

9.25 <2 
6.10 <2 
7.68 <2 

<4 9.59 <2 
<5 10.40 <2 
<5 10.00 <2 

<4 11.40 <2 
<5 11.90 <2 
<5 11.65 <2 

4700 
3740 
4220 

3970 
3490 
3730 

3140 
3300 
3220 

3530 
4800 
4165 

3600 
3470 
3535 

4840 
4710 
4n5 

3830 
3650 
3740 

<5 10.70 <2 4050 
<4 10.90 <2 4460 
<5 10.80 <2 4255 

<4 11 .50 <2 3800 
<3 12.40 <2 2nO 
<4 11.95 <2 3285 

<2 14.30 <2 2330 
<4 11.90 <2 3810 
<3 13.10 <2 3070 

<3 9.47 4 3440 
<5 10.90 <2 4460 
<4 10.18 <3 3950 

<4 9.04 <2 3340 
<4 8.26 <2 2870 
<4 8.65 <2 3105 

<4 11.20 <2 
<4 10.80 <2 
<4 11 <2 

3690 
3360 
3525 

100 70 
69 80 
84 75 

180 130 
170 200 
175 165 

210 220 
180 250 
195 235 

140 140 
240 170 
190 155 

190 120 
110 160 
150 140 

410 
340 
375 

210 
150 
180 

200 
250 
225 

220 
250 
235 

170 110 
190 120 
180 115 

170 240 
290 7 
230 124 

170 230 
160 210 
165 220 

310 170 
270 250 
290 210 

230 120 
190 96 
210 108 

300 200 
190 210 
245 205 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Elements 
Sb Sc Se Sr Ta Th U W Zn La Ce Nd Sm Eu Tb Yb Lu Mn Ash 

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) 

3.4 
1.9 
2.6 

1.0 
1.1 
1.0 

3.4 
3.7 
3.6 

1.2 
0.9 
1.0 

0.8 
0.5 
0.6 

3.5 
1.4 
2.4 

1.9 
2.0 
2.0 

0.'7 
0.6 
0.6 

0.9 
0.8 
0.8 

0.7 
0.6 
0.6 

0.8 
0.6 
0.7 

0.9 
0.8 
0.8 

0.8 
0.6 
0.7 

0.8 
0.5 
0.6 

5.5 
6.3 
5.9 

3.9 
3.4 
3.6 

3.2 
3.7 
3.4 

3.0 
3.2 
3.1 

3.0 
3.8 
3.4 

3.0 
3.3 
3.2 

4.7 
4.9 
4.8 

4.2 
3.7 
4.0 

3.9 
4.1 
4.0 

3.8 
3.0 
3.4 

2.2 
3.5 
2.8 

3.2 
4.6 
3.9 

3.4 
3.3 
3.4 

3.9 
3.2 
3.6 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

680 <0.5 
<500 <0.5 
<590 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<2 1100 <0.5 
<2 <500 <0.5 
<2 <800 <0.5 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

1000 <0.5 
1500 <0.5 
1250 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<2 <500 <0.5 
<2 <500 <0.5 
<2 <500 <0.5 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<2 
<2 
<2 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

<500 <0.5 
<500 <0.5 
<500 <0.5 

2900 <0.5 
1700 <0.5 
2300 <0.5 

3.9 2.6 
3.2 1.1 
3.6 1.8 

2.7 0.4 
2.0 1.3 
2.4 0.8 

1.7 <0.2 
2.9 1.5 
2.3 <0.8 

1.3 2.4 
2.2 <0.2 
1.7 <1.3 

1.4 
2.0 
1.7 

1.0 
0.9 
1.0 

3.1 
1.5 
2.3 

1.2 
1.1 
1.2 

2.1 
1.1 
1.6 

1.6 
1.2 
1.4 

2.3 0.9 
1.3 <0.2 
1.8 <0.5 

1.3 1.3 
1.5 1.3 
1.4 1.3 

0.4 <0.2 
1.1 1.0 
0.8 <0.6 

1.1 0.9 
0.3 1.0 
0.7 1.0 

1.8 1.4 
1.6 1.3 
1.7 1.4 

1.6 <0.1 
1.2 <0.2 
1.4 <0.2 

1.5 1.4 
1.1 1.4 
1.3 1.4 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

2000 26.0 
1700 27.0 
1850 26.5 

3100 13.0 
2600 12.0 
2850 12.5 

3500 10.0 
3500 13.0 
3500 11.5 

<1 2100 9.5 
<1 1900 9.8 
<1 2000 9.6 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
1 

<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

5 
<1 
<3 

<1 
<1 
<1 

<1 
<1 
<1 

3000 9.2 
2800 13.0 
2900 11.1 

2900 
2800 
2850 

8.5 
9.3 
8.9 

2900 16.0 
3100 15.0 
3000 15.5 

3300 14.0 
2900 12.0 
3100 13.0 

2800 13.0 
3000 14.0 
2900 13.5 

2900 9.5 
2800 8.0 
2850 8.8 

2600 7.2 
3300 11.0 
2950 9.1 

4200 11.0 
4000 14.0 
4100 12.0 

3600 11.0 
2800 9.0 
3200 10.0 

2600 11.0 
2600 9.8 
2600 10.4 

163 

49 
49 
49 

24 
23 
24 

21 
25 
23 

17 
17 
17 

15 
21 
18 

17 
18 
18 

27 
25 
26 

29 
19 
24 

17 
21 
19 

21 
13 
17 

12 
20 
16 

16 
22 
19 

18 
18 
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15.0 
<5 

<10 

1.4 
1.6 
1.5 

1.4 
1.3 
1.4 

1.9 
2.0 
2.0 

7.0 1.7 
<5 1.6 
<6 1.6 

<5 
15.0 
<10 

<5 
<5 
<5 

7.0 
<5 
<6 

15.0 
<5 

<10 

<5 
<5 
<5 

10.0 
<5 
<8 

1.7 
1.9 
1.8 

1.3 
1.1 
1.2 

1.1 
1.5 
1.3 

1.6 
1.9 
1.8 

1.5 
1.3 
1.4 

1.5 
1.3 
1.4 

0.56 
0.73 
0.64 

0.52 
0.31 
0.42 

<0.05 
0.43 

<0.24 

<0.5 1.36 
<0.5 1.40 
<0.5 1.38 

<0.5 0.98 
<0.5 0.91 
<0.5 0.94 

<0.5 0.76 
<0.5 0.93 
<0.5 0.84 

0.19 NA 2.64 
0.13 651 2.86 
0.16 651 2.75 

0.20 1630 1.88 
0.12 NA 1.95 
0.16 1630 1.91 

0.09 1288 1.91 
0.10 NA 2.03 
0.10 1288 1.97 

<0.03 <0.5 0.57 0.11 NA 1.85 
NA 1.78 
NA 1.82 

0.38 <0.5 0.81 <0.05 
<0.20 <0.5 0.69 <0.08 

0.32 
<0.03 
<0.18 

<0.04 
<0.05 
<0.05 

<0.05 
<0.06 
<0.06 

<0.5 0.76 0.08 
<0.5 0.90 0.12 
<0.5 0.83 0.10 

NA 1.95 
716 2.23 
716 2.09 

<0.5 0.59 
0.7 0.60 

<0.6 0.60 

0.13 NA 2.10 
0.12 1089 2.23 
0.12 1089 2.16 

<0.5 o.n 0.15 
<0.5 0.86 0.17 
<0.5 0.82 0.16 

504 1.65 
573 1.72 
538 1.68 

0.40 <0.5 0.95 0.07 822 2.09 
823 1.95 
822 2.02 

<0.06 <0.5 0.85 0.17 
<0.23 <0.5 0.92 0.12 

0.42 
<0.05 
<0.24 

<0.06 
<0.04 
<0.05 

0.17 
<0.06 
<0.12 

<0.04 
0.40 

<0.22 

<0.05 
<0.06 
<0.06 

<0.06 
0.57 

<0.32 

<0.5 0.92 
<0.5 1.10 
<0.5 1.01 

<0.5 1.02 
<0.5 0.56 
<0.5 0.97 

<0.5 0.49 
<0.5 0.78 
<0.5 0.64 

<0.5 0.62 
<0.5 0.67 
<0.5 0.64 

<0.5 0.76 
<0.5 0.49 
<0.5 0.62 

1.1 0.69 
<0.5 0.76 
<0.8 0.72 

0.14 1364 2.21 
0.10 1154 2.23 
0.1 2 1259 2.22 

0.19 523 1.90 
0.05 628 2.02 
0.12 576 1.96 

0.08 NA 1.84 
0.16 1396 1.76 
0.12 1396 0.80 

0.07 NA 1.40 
0.17 1315 1.74 
0.12 1315 1.57 

0.14 1593 2.12 
0.10 1315 2.30 
0.12 1454 2.21 

0.16 632 2.15 
0.13 598 2.17 
0.14 615 2.16 
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I 
I Sample Lab Cu Ni Cr Zn Fe Mn Ash 

Number Number ppm ppm ppm ppm ppm % % 

I Dot-100 865111 95 241 4 937 1445 0.99 2.32 
Dot-100 851224 78 144 nd 1324 1186 1.35 3.04 
Dot-100 A. Mean 87 193 2 1131 1316 1.17 2.68 

I Dot-103 850977 69 159 3 1495 1361 3.05 3.14 
Dot-103 861488 115 424 3 1198 2493 4.50 2.01 
Dot-103 A. Mean 92 292 3 1347 1927 3.78 2.58 

I Dot-110D 865078 83 221 5 786 1256 1.32 2.55 
Dot-110D 851027 84 196 4 899 1453 1.25 2.68 
Dot-110 A. Mean 84 209 5 843 1355 1.29 2.62 

I Dot-120 865151 116 266 5 614 1684 1.58 3.02 
Dot-120 850798 96 185 3 564 1276 1.37 3.56 

I 
Dot-120 A. Mean 106 226 4 589 1480 1.48 3.29 

Dot-121 850925 131 283 9 915 1383 1.41 3.10 
Dot-121D 865148 134 220 8 783 1807 1.33 3.46 

I Dot-121 A. Mean 133 252 9 849 1595 1.37 3.28 

Dot-130D 865095 70 226 4 1250 1318 1.36 2.81 
Dot-130D 850976 69 179 4 1264 1226 1.49 3.02 

I Dot-130 A. Mean 70 203 4 1257 1272 1.43 2.92 

Dot-132 865096 106 199 6 818 1967 1.32 2.30 

I 
Dot-132 851232 73 197 4 981 1490 1.16 2.76 
Dot-132 A. Mean 90 198 5 900 1729 1.24 2.53 

Dot-138 865156 62 133 3 1418 969 1.90 3.17 

I Dot-138 850986 103 141 4 1266 1285 3.99 3.48 
Dot-138 851239 99 184 nd 1239 1314 3.38 3.00 
Dot-138 A. Mean 88 153 2 1308 1189 3.09 3.22 

I Dot-140 865337 71 125 nd 2142 1027 2.86 3.40 
Dot-140D 865351 63 121 nd 2121 899 2.85 3.44 
Dot-140 A. Mean 67 123 nd 2132 963 2.86 3.42 

I Dot-160 865268 84 175 5 2087 1419 3.34 2.68 
Dot-160D 850769 84 179 3 2112 1085 3.24 2.77 
Dot-160 A. Mean 84 177 4 2100 1252 3.29 2.73 

I Dot-230 865206 79 179 nd 939 1142 2.37 2.66 
Dot-230D 851488 69 165 nd 974 1090 2.68 2.97 
Dot-230 A. Mean 74 172 nd 957 1116 2.53 2.82 

I Dot-250 865211 79 97 nd 2652 1418 1.19 2.84 
Dot-250D 865255 66 96 nd 2603 1316 1.34 2.76 

I 
Dot-250 A. Mean 73 97 nd 2628 1367 1.27 2.80 

Dot-260 851006 59 101 3 1054 962 2.46 3.61 
Dot-260D 865099 58 118 nd 1053 1720 2.54 3.43 

I Dot-260 A. Mean 59 110 2 1054 1341 2.50 3.52 

Dot-270 851086 77 117 7 904 1108 0.83 3.43 
Dot-270D 865072 81 112 7 994 1134 0.74 3.45 

I Dot-270 A. Mean 79 115 7 949 1121 0.79 3.44 

I 
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I 
Sample Lab Cu - Ni Cr Zn Fe Mn Ash I 
Number Number ppm ppm ppm ppm ppm % % 

Dot-290 865185 62 213 5 779 1511 1.66 2.89 I Dot-290D 850797 59 212 nd 752 1017 1.65 3.14 
Dot-290 A. Mean 61 213 3 766 1264 1.66 3.02 

Dot-315 865195 98 191 6 729 2690 1.82 2.58 I Dot-315 850806 105 211 3 817 1025 1.81 2.74 
Dot-315 A. Mean 102 201 5 773 1858 1.82 2.66 

Dot-317 865193 126 204 10 871 1935 1.22 3.24 I 
Dot-317 850918 119 131 6 884 1201 1.16 3.41 
Dot-317 A. Mean 123 168 8 878 1568 1.19 3.33 

I Dot-319 865190 108 146 14 1094 6520 1.46 3.93 
Dot-319 850779 77 70 3 1497 1296 2.05 3.49 
Dot-319 A. Mean 93 108 9 1296 3908 1.76 3.71 

I Dot-320 865233 73 148 3 868 1684 1.59 3.03 
Dot-320D 850775 73 134 3 920 1240 1.66 3.02 
Dot-320 A. Mean 73 141 3 894 1462 1.63 3.03 I 
Dot-330 851569 46 113 nd 1147 971 2.60 3.15 
Dot-330D 865258 51 124 nd 1175 936 2.86 2.92 

I Dot-330 A. Mean 26 119 nd 1161 954 2.73 3.04 

Dot-337 865250 74 205 nd 1567 911 2.78 3.35 
Dot-337 851064 74 172 nd 1666 995 3.26 3.39 I Dot-337 A. Mean 74 189 nd 1617 953 3.02 3.37 

Dot-340 850946 86 205 5 1017 1223 2.16 3.26 
Dot-340D 865322 85 173 5 917 1517 2.26 3.33 I Dot-340D 851551 67 155 nd 1142 973 3.24 3.22 
Dot-340 A. Mean 79 178 3 1025 1238 2.59 3.27 

Dot-344 865101 81 123 5 1258 1952 3.06 3.56 I Dot-344 850799 58 198 8 899 706 1.57 4.07 
Dot-344 A. Mean 70 161 7 1079 1329 2.32 3.82 

Dot-345 865053 156 251 13 1738 6560 2.18 2.99 I Dot-345 850854 61 135 4 1336 775 1.83 3.45 
Dot-345 A. Mean 109 193 9 1537 3668 2.01 3.22 

Dot-360 850802 61 107 nd 1194 787 2.27 2.90 I 
Dot-360D 865271 65 123 nd 1217 1053 2.31 2.65 
Dot-360 A. Mean 63 115 nd 1206 920 2.29 2.78 

I Dot-381 851269 43 155 nd 864 910 0.89 3.47 
Dot-381O 865107 70 170 nd 137 857 1.80 2.93 
Dot-381 A. Mean 57 163 nd 1106 884 1.35 3.20 I 
Dot-384 865039 64 168 4 1313 961 1.83 3.08 
Dot-384 865085 52 148 nd 1375 1374 2.09 3.66 
Dot-384 A. Mean 58 158 2 1344 1168 1.96 3.37 I 
Dot-389 865105 85 66 nd 1588 1124 2.97 3.95 
Dot-389 851420 66 52 nd 1978 1233 3.74 3.62 

I Dot-389 A. Mean 76 59 nd 1783 1179 3.36 3.79 
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I 
I Sample Lab Cu Ni Cr Zn Fe Mn Ash 

Number Number ppm ppm ppm ppm ppm % % 

I 00t-4200 850943 68 137 4 941 1089 2.56 2.95 
00t-4200 865331 75 142 3 852 1248 2.73 3.02 
Dot-420 A. Mean 72 140 4 897 1169 2.65 2.99 

I 

I I 00t-453 865046 81 172 5 1594 3045 3.17 2.45 
I 00t-453 851513 52 95 nd 1480 1145 2.44 3.16 I 
I Dot-453 A. Mean 67 134 3 1537 2095 2.81 2.81 

I I 00t-510 865285 65 169 nd 967 1095 1.65 3.14 
I 

1.57 3.13 00t-5100 851056 68 172 4 1016 840 
Dot-510 A. Mean 67 171 2 992 968 1.61 3.14 

I 00t-530 865112 66 146 3 1150 1204 1.28 3.53 
00t-5300 850787 55 175 nd 1148 856 1.30 3.50 

I 
Dot-530 A. Mean 61 161 2 1149 1030 1.29 3.52 

00t-570 865044 69 242 3 2054 1798 1.87 2.92 
00t-5700 865080 65 261 nd 2203 1512 1.87 2.86 

I Dot-570 A. Mean 67 252 2 2129 1655 1.87 2.89 

00t-580 850935 63 125 nd 2484 1027 2.83 2.70 
00t-5800 865025 67 132 4 2481 1343 2.62 2.55 

I Dot-580 A. Mean 65 129 2 2483 1185 2.73 2.63 

00t-583 865332 154 136 12 900 6090 2.27 2.67 

I 
00t-583 851563 53 141 nd 904 1279 0.93 3.39 
Dot-583 A. Mean 104 139 6 902 3685 1.60 3.03 

00t-591 865161 52 147 nd 705 1057 1.14 2.91 

I 00t-591O 851445 53 128 nd 780 1420 1.07 2.80 
00t-591 851454 59 150 nd 757 1204 0.90 2.83 
Dot-591 A. Mean 55 142 nd 747 1227 1.04 2.85 

I 00t-593 865247 69 119 nd 1035 1271 1.36 2.57 
00t-593 850911 48 107 nd 916 773 1.81 3.55 
Dot-593 A. Mean 59 113 nd 976 1022 1.59 3.06 

I 00t-594 851489 50 83 nd 1038 838 1.14 3.82 
00t-594 865084 58 120 3 753 1769 1.28 3.16 
00t-5940 850831 59 120 nd 764 974 1.27 3.08 

I Dot-594 A. Mean 56 108 1 852 1194 1.23 3.35 

Oot-822 865057 61 98 6 2171 1174 1.24 3.45 
00t-622 865269 61 114 6 2154 1120 4.31 3.51 

I Dot-622 A. Mean 61 106 6 2163 1147 2.78 3.48 

00t-835 865009 54 95 3 1193 1665 2.25 3.02 

I 
00t-635 865290 61 113 4 1184 1245 2.05 2.95 
Dot-635 A. Mean 58 104 4 1189 1455 2.15 2.99 

00t-660 865288 48 155 3 1468 1062 1.61 2.97 

I 00t-6600 850771 48 158 nd 1650 786 1.81 2.92 
Dot-660 A. Mean 48 157 2 1559 924 1.71 2.95 

I 
I 
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I 
Sample Lab Cu Ni Cr Zn Fe Mn Ash I 
Number Number ppm ppm ppm ppm ppm % % 

Dot-665 865287 60 107 3 1384 1245 3.49 2.71 I Dot-665 851599 46 51 nd 1200 956 2.14 4.43 
Dot-665 A. Mean 53 79 2 1292 1101 2.82 3.57 

Dot-667 865278 48 101 nd 1585 1124 2.29 3.26 I Dot-667D 851304 37 95 nd 1627 978 2.30 3.39 
Dot-667 A. Mean 43 98 nd 1606 1051 2.30 3.33 

Dot-686 865120 70 79 3 949 1298 1.36 2.76 I 
Dot-686 865248 71 330 nd 933 1398 1.22 2.72 
Dot-686 A. Mean 71 205 2 941 1348 1.29 2.74 

I Dot-690 865144 69 100 nd 1067 1732 0.87 2.75 
Dot-690D 865145 62 88 nd 1121 1840 0.82 2.95 
Dot-690 A. Mean 66 94 nd 1094 1786 0.85 2.85 

I Dot-700 851357 65 119 nd 1087 1736 0.70 2.27 
Dot-700D 865140 74 114 nd 1237 2002 0.74 2.31 
Dot-700 A. Mean 70 117 nd 1162 1869 0.72 2.29 I 
Dot-710 865257 57 163 nd 2186 2385 3.89 2.64 
Dot-710D 865142 65 181 nd 2279 2378 3.67 2.27 

I Dot-710 A. Mean 61 172 nd 2233 2382 3.78 2.46 

Dot-730 865238 72 84 6 830 2176 1.16 3.09 
Dot-730D 851068 69 84 4 805 1445 1.17 3.24 

I Dot-730 A. Mean 71 84 5 818 1811 1.17 3.17 

Dot-740 851577 43 105 nd 1130 1252 1.28 3.59 
Dot-740D 865345 47 96 nd 1124 1179 1.26 3.49 I Dot-740 A. Mean 45 101 nd 1127 1216 1.27 3.54 

Dot-760 851451 66 146 nd 1466 1040 1.24 2.99 

I Dot-760D 865133 80 134 5 1423 1119 1.13 2.95 
Dot-760 A. Mean 73 140 3 1445 1080 1.19 2.97 

Dot-783 865244 64 70 nd 3075 1156 2.86 3.23 

I Dot-783D 851392 60 54 nd 3067 929 2.58 3.31 
Dot-783 A. Mean 62 62 nd 3071 1043 2.72 3.27 

Dot-809 865314 60 184 nd 1506 927 3.10 3.57 I Dot-809D 851557 50 170 nd 1593 902 3.14 3.51 
Dot-B09 A. Mean 55 177 nd 1550 915 3.12 3.54 

Dot-819 865317 46 153 nd 1050 936 1.87 3.27 I Dot-819D 861625 46 135 nd 1075 1070 2.10 3.51 
Dot-B19 A. Mean 46 144 nd 1063 1003 1.99 3.39 

Dot-830 865212 72 199 nd 626 2347 0.82 2.31 I Dot-830D 861486 78 190 nd 598 1553 0.91 2.61 
Dot-B30 A. Mean 75 195 nd 612 1950 0.87 2.46 

Dot-849 865313 60 81 3 1516 1076 2.40 3.21 I 
Dot-849D 851587 47 65 nd 1494 1252 2.57 3.29 
Dot-B49 A. Mean 54 73 2 1505 1164 2.49 3.25 

I 
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I 
I Sample Lab Cu Ni Cr Zn Fe Mn Ash 

Number Number ppm ppm ppm ppm ppm % % 

I Dot-870 865242 70 140 nd 1293 1220 1.11 2.76 
Dot-870D 851552 48 89 nd 1341 1122 1.12 3.13 
Dot-870 A. Mean 59 115 nd 1317 1171 1.12 2.95 

I Dot-888 865020 79 145 9 917 1440 0.66 2.11 
Dot-888 851501 54 99 nd 1243 952 1.01 2.78 
Dot-888 A. Mean 67 122 5 1080 1196 0.84 2.45 

I Dot-890 865312 61 154 nd 1267 766 2.42 3.27 
Dot-890D 841110 48 144 nd 1304 877 2.49 3.35 
Dot-890 A. Mean 54 149 nd 1286 822 2.46 3.31 

I Dot-900 865026 60 107 nd 1420 1145 1.42 2.79 
Dot-900D 865319 53 100 nd 1346 1137 1.50 2.90 

I 
Dot-900 A. Mean 57 104 nd 1383 1141 1.46 2.85 

Dot-910 865027 59 112 3 1383 1098 2.27 2.95 
Dot-910D 865023 58 109 7 1416 1036 2.44 2.95 

I Dot-910 A. Mean 59 111 5 1400 1067 2.36 2.95 

Dot-930 865128 73 121 5 1758 1893 3.31 2.26 
Dot-930D 851525 60 115 3 1706 1723 3.33 2.32 

I Dot-930 A. Mean 67 118 4 1732 1808 3.32 2.29 

Dot-940 865116 70 102 nd 1402 1054 1.77 2.83 

I 
Dot-940D 851354 51 79 nd 1248 951 2.02 3.17 
Dot-940 A. Mean 61 91 nd 1325 1003 1.90 3.00 

Dot-970 851265 62 199 6 751 1357 0.83 2.96 

I Dot-970D 865225 76 257 nd 801 1192 0.72 2.71 
Dot-970 A. Mean 69 228 3 776 1275 0.78 2.84 

A. Mean - Arithmetic Mean 

I D - Duplicate 
nd - not detected 

I 
I 
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Part 1: Contour Maps, Black Spruce (Picea mariana) Twigs 
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Sample No. Au As Br Co Cr Cs Hf Hg Ir Mo Rb Sb Sc Se T. Th U W La Ce 
Size Fraction ppb ppm ppm ppm ppm ppm ppm ppm ppb ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 

71-91-06320 
<0.063mm 16 8 <0.5 23 400 0.7 6.3 <1 <1 <2 35 0.3 19 10 0.6 9.5 1.6 3 22.6 48 
0.063-0.125 mm 12 4 <0.5 21 390 0.6 4.7 <1 <1 <2 27 0.3 19 9.1 0.4 5.4 0.9 3 13.6 28 
0.125-0.25 mm 11 3 <0.5 19 430 0.3 1.9 <1 <1 <2 27 0.3 20 5.9 <0.3 1.8 <0.1 <1 6.1 14 
0.25-2.0mm 4 2 <0.5 8.1 170 0.4 1.6 <1 <1 <2 47 0.1 8.6 1.8 <0.3 2.3 0.6 <1 7.1 14 

71-91-06321 
<0.063mm 112 16 <0.5 29 440 0.9 4.9 3 <1 <2 38 0.7 16 18 0.6 8.3 1.6 3 20.6 41 
0.063-0.125 mm 53 8 <0.5 25 580 0.6 4.6 2 <1 <2 29 0.5 22 10 0.4 4.3 0.8 <1 12.3 26 

N 0.125-0.25 mm 23 4 <0.5 19 470 0.5 1.5 1 <1 <2 32 0.3 18 5.3 0.3 . 1.8 0.4 <1 5.6 12 
0 0.25-2.0mm 9 2 <0.5 7.5 200 0.4 1.5 <1 <1 <2 53 0.1 7.6 1.0 <0.3 1.8 0.5 <1 6.4 13 ~ 

71-91-06322 
<0.063mm 83 85 1.9 30 410 1.1 7.7 <1 <1 3 50 0.5 17 <0.5 0.8 10 1.8 48 31.2 70 
0.063-0.125 mm 53 60 1.2 26 380 0.8 6.2 <1 <1 3 39 0.4 16 <0.5 0.6 8.2 1.6 29 25.9 56 
0.125-0.25 mm 30 33 0.9 17 280 0.9 4.1 <1 <1 <2 47 0.2 12 0.6 0.6 4.7 1.0 9 15.7 34 
0.25-2.0mm 11 18 0.9 8.0 110 0.5 1.7 <1 <1 <2 56 0.2 5.1 <0.5 <0.3 1.9 0.6 12 9.1 19 

71-91-06323 
<0.063mm 45 15 <0.5 20 340 0.8 5.6 <1 <1 <2 37 0.2 16 9.3 0.4 8.2 1.6 5 20.1 43 
0.063-0.125 mm 30 10 <0.5 17 330 0.4 5.2 <1 <1 <2 31 0.3 16 6.4 0.4 5.6 1.2 5 15.0 32 
0.125-0.25 mm 27 6 0.6 15 320 0.5 3.2 <1 <1 <2 37 0.2 16 4.3 <0.3 3.9 0.8 <1 9.9 22 
0.25-2.0mm 5 3 <0.5 5.1 95 0.4 1.2 <1 <1 <2 48 <0.1 5.1 0.9 <0.3 1.7 0.3 <1 5.9 12 

71-91-06324 
<0.063mm 11 6 <0.5 18 280 0.4 6.5 <1 <1 <2 38 0.2 13 8.8 <0.3 8.5 1.6 <1 20.4 44 
0.063-0.125 mm 15 3 <0.5 17 350 <0.2 5.1 <1 <1 <2 33 0.2 17 5.1 0.4 5.0 1.0 <1 13.5 29 
0.125-0.25 mm 5 3 <0.5 13 300 0.4 2.2 <1 <1 <2 34 0.2 16 3.3 <0.3 1.3 0.5 <1 4.6 11 
0.25-2.0mm 64 2 <0.5 8.8 180 0.4 1.4 <1 <1 <2 41 0.1 9.4 1.6 <0.3 1.8 0.6 <1 6.0 12 



Sample No. Au As Br Co Cr Cs Hf Hg Ir Mo Rb Sb Sc Se Ta Th U W La Ce 
Size Fraction ppb ppm ppm ppm ppm ppm ppm ppm ppb ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 

71-91-06320 
<0.063mm 16 8 <0.5 23 400 0.7 6.3 <1 <1 <2 35 0.3 19 10 0.6 9.5 1.6 3 22.6 48 
0.063-0.125 mm 12 4 <0.5 21 390 0.6 4.7 <1 <1 <2 27 0.3 19 9.1 0.4 5.4 0.9 3 13.6 28 
0.125-0.25 mm 11 3 <0.5 19 430 0.3 1.9 <1 <1 <2 27 0.3 20 5.9 <0.3 1.8 <0.1 <1 6.1 14 
0.25-2.0mm 4 2 <0.5 8.1 170 0.4 1.6 <1 <1 <2 47 0.1 8.6 1.8 <0.3 2.3 0.6 <1 7.1 14 

71-91-06321 
<0.063mm 112 16 <0.5 29 440 0.9 4.9 3 <1 <2 38 0.7 16 18 0.6 8.3 1.6 3 20.6 41 
0.063-0.125 mm 53 8 <0.5 25 580 0.6 4.6 2 <1 <2 29 0.5 22 10 0.4 4.3 0.8 <1 12.3 26 
0.125-0.25 mm 23 4 <0.5 19 470 0.5 1.5 1 <1 <2 32 0.3 18 5.3 0.3 1.8 0.4 <1 5.6 12 
0.25-2.0mm 9 2 <0.5 7.5 200 0.4 1.5 <1 <1 <2 53 0.1 7.6 1.0 <0.3 1.8 0.5 <1 6.4 13 

71-91-06322 
IV 

<0.063mm 83 85 1.9 30 410 1.1 7.7 <1 <1 3 50 0.5 17 <0.5 0.8 10 1.8 48 31.2 70 0 
00 0.063-0.125 mm 53 60 1.2 26 380 0.8 6.2 <1 <1 3 39 0.4 16 <0.5 0.6 . 8.2 1.6 29 25.9 56 

0.125-0.25 mm 30 33 0.9 17 280 0.9 4.1 <1 <1 <2 47 0.2 12 0.6 0.6 4.7 1.0 9 15.7 34 
0.25-2.0mm 11 18 0.9 8.0 110 0.5 1.7 <1 <1 <2 56 0.2 5.1 <0.5 <0.3 1.9 0.6 12 9.1 19 

71-91-06323 
<0.063mm 45 15 <0.5 20 340 0.8 5.6 <1 <1 <2 37 0.2 16 9.3 0.4 8.2 1.6 5 20.1 43 
0.063-0.125 mm 30 10 <0.5 17 330 0.4 5.2 <1 <1 <2 31 . 0.3 16 6.4 0.4 5.6 1.2 5 15.0 32 
0.125-0.25 mm 27 6 0.6 15 320 0.5 3.2 <1 <1 <2 37 0.2 16 4.3 <0.3 3.9 0.8 <1 9.9 22 
0.25-2.0mm 5 3 <0.5 5.1 95 0.4 1.2 <1 <1 <2 48 <0.1 5.1 0.9 <0.3 1.7 0.3 <1 5.9 12 

71 -91-06324 
<0.063mm 11 6 <0.5 18 280 0.4 6.5 <1 <1 <2 38 0.2 13 8.8 <0.3 8.5 1.6 <1 20.4 44 
0.063-0.125 mm 15 3 <0.5 17 350 <0.2 5.1 <1 <1 <2 33 0.2 17 5.1 0.4 5.0 1.0 <1 13.5 29 
0.125-0.25 mm 5 3 <0.5 13 300 0.4 2.2 <1 <1 <2 34 0.2 16 3.3 <0.3 1.3 0.5 <1 4.6 11 
0.25-2.0mm 64 2 <0.5 8.8 180 0.4 1.4 <1 <1 <2 41 0.1 9.4 1.6 <0.3 1.8 0.6 <1 6.0 12 

.- - - - - -- ------ - - - - - -



------------ -------

Sample No. Nd Sm Eu Tb Yb Lu Ba Sr Zr Y Be Ag Pb Cu NI V Zn Nb 
Size Fraction ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 

71-91-06320 
<0.063mm 20 3.8 0.78 0.5 1.55 0.26 382 219 204 14 <1 0.4 10 260 310 100 150 <30 
0.063-0.125 mm 13 2.6 0.65 0.4 1.16 0.20 338 218 181 8 <1 0.3 8 240 270 120 130 <30 
0.125-0.25 mm 6 1.5 0.56 0.3 1.03 0.16 322 241 49 6 <1 0.3 10 340 260 110 210 <30 
0.25-2.0mm 6 1.2 0.63 0.2 0.67 0.10 608 295 68 4 1 <0.1 10 210 100 58 150 <30 

71-91-06321 
<0.063mm 17 3.3 0.72 0.4 1.35 0.22 418 204 176 10 <1 2.9 120 1200 540 90 350 <30 
0.063-0.125 mm 13 2.5 0.66 0.3 1.30 0.20 342 214 150 10 <1 1.7 64 750 400 100 360 <30 
0.125-0.25 mm 6 1.4 0.54 0.2 0.88 0.14 365 232 76 8 <1 0.7 42 390 280 100 320 <30 
0.25-2.0mm 5 1.0 0.59 0.2 0.53 0.08 632 284 35 4 1 0.3 24 270 140 50 150 <30 

IV 
0 

71-91-06322 \0 

<0.063mm 30 5.6 1.21 0.8 2.18 0.35 490 233 274 18 1 0.8 44 210 290 150 160 <30 
0.063-0.125 mm 24 4.5 1.02 0.6 1.85 0.30 532 226 192 12 1 0.6 38 2600 260 130 190 <30 
0.125-0.25 mm 14 2.8 0.85 0.4 1.51 0.25 593 257 155 14 1 0.4 22 140 170 84 190 <30 
0.25-2.0mm 7 1.4 0.67 0.2 0.60 0.10 720 298 39 4 1 <0.1 10 65 70 44 100 <30 

71-91-06323 
<0.063 mm 19 3.5 0.78 0.5 1.44 0.25 428 243 178 10 <1 0.7 10 270 280 110 140 <30 
0.063-0.125 mm 14 2.7 0.72 0.4 1.36 0.22 409 244 192 12 <1 0.5 10 220 240 110 130 <30 
0.125-0.25 mm 10 2.0 0.66 0.3 1.09 0.17 446 263 136 8 1 0.4 10 2800 200 100 180 <30 
0.25-2.0mm 5 0.91 0.55 0.2 0.39 0.07 708 294 35 2 1 <0.1 4 120 240 38 420 <30 

71-91-06324 
<0.063mm 19 3.5 0.71 0.4 1.46 0.24 417 205 261 14 <1 0.5 6 270 280 90 100 <30 
0.063-0.125 mm 13 2.6 0.63 0.4 1.35 0.22 375 221 226 12 <1 0.4 4 190 210 110 160 <30 
0.125-0.25 mm 6 1.2 0.53 0.2 0.88 0.14 402 245 69 6 <1 0.2 <2 220 180 98 140 <30 
0.25-2.0mm 5 1.0 0.56 0.2 0.56 0.09 593 287 17 4 1 0.2 4 320 110 60 120 <30 
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Element 

Au (ppb) 
As 
Br 
Co 
Cr 
Cs 
Hf 
Hg 
Ir 
Mo 
Rb 
Sb 
Sc 
Se 
Ta 
Th 
V 
W 
La 
Ce 
Nd 
Sm 
Eu 
Tb 
Yb 
Lu 
Ba 
Sr 
Zr 
Y 
Be 
Ag 
Pb 
Cu 
Ni 
V 
Zn 
Nb 

Si~ 
Ti02 
AI203 
F~03 
MnO 
MgO 
CaO 
Na20 
K20 
P20S 

06320 
Min. Max. 

4 16 
2 8 

<0.5 <0.5 
8.1 23 
170 430 
0.3 0.7 
1.6 6.3 
<1 <1 
<1 <1 
<2 <2 
27 47 

0.1 0.3 
8.6 20 
1.8 10 

<0.3 0.6 
1.8 9.5 

<0.3 0.6 
<1 3 

6.1 22.6 
14 48 
6 20 

1.2 3.8 
0.56 0.78 

0.2 0.5 
0.67 1.55 

0.1 0.26 
322 608 
218 295 

49 204 
4 14 

<1 1 
<0.1 0.4 

8 10 
210 340 
100 310 

58 120 
130 210 
<30 <30 

50.03 69.71 
0.16 0.49 

10.61 11.48 
5.12 16.41 
0.06 0.13 
3.42 7.41 
3.84 6.20 
1.87 2.58 
1.10 1.92 
0.06 0.18 

06321 
Min. Max. 

9 112 
2 16 

<0.5 <0.5 
7.5 29 

200 580 
0.4 0.9 
1.5 4.9 
<1 3 
<1 <1 
<2 <2 
29 53 
0.1 0.7 
7.6 22 

1 18 
<0.3 0.6 

1.8 8.3 
0.4 1.6 
<1 3 

5.6 20.6 
12 41 
5 17 

1.0 3.3 
0.54 0.72 

0.2 0.4 
0.53 1.35 
0.08 0.22 
342 632 
204 284 

35 176 
4 10 

<1 1 
0.3 2.9 
24 120 

270 1200 
140 540 

50 100 
150 360 
<30 <30 

46.18 71.51 
0.15 0.51 
9.81 10.91 
4.62 20.92 
0.06 0.13 
3.70 7.77 
3.90 6.23 
1.79 2.52 
1.14 2.08 
0.06 0.28 

Sample Number 

06322 06323 06324 
Min. Max. Min. Max. Min. Max. 

11 83 5 45 5 64 
18 85 3 15 2 6 

0.9 1.9 <0.5 0.6 <0.5 <0.5 
8 30 5.1 20 8.8 18 

110 410 95 340 180 350 
0.5 1.1 0.4 0.8 <0.2 0.4 
1.7 7.7 1.2 5.6 1.4 6.5 
<1 <1 <1 <1 <1 <1 
<1 <1 <1 <1 <1 <1 
<2 <3 <2 <2 <2 <2 
39 56 31 48 33 41 

0.2 0.5 <0.1 0.3 0.1 0.2 
5.1 17 5.1 16 9.4 17 

<0.5 0.6 0.9 9.3 1.6 8.8 
<0.3 0.8 <0.3 0.4 <0.3 0.4 

1.9 10 1.7 8.2 1.0 8.5 
0.6 1.8 0.3 1.6 0.5 1.6 

9 48 <1 5 <1 <1 
9.1 31.2 5.9 20.1 4.6 20.4 
19 70 12 43 11 44 
7 30 5 19 5 19 

1.4 5.6 0.91 3.5 1.0 3.5 
0.67 1.21 0.55 0.78 0.53 0.71 
0.2 0.8 0.2 0.5 0.2 0.4 
0.6 2.18 0.39 1.44 0.56 1.46 
0.1 0.35 0.07 0.25 0.09 0.24 

490 720 409 708 375 593 
226 298 243 294 205 287 

39 274 35 192 17 261 
4 18 2 12 4 14 
1 1 <1 1 <1 1 

<0.1 0.8 <0.1 0.7 0.2 0.5 
10 44 4 10 <2 6 
65 2600 120 2800 190 320 
70 290 200 280 110 280 
44 150 38 110 60 110 

100 190 130 420 100 160 
<30 <30 <30 <30 <30 <30 

57.15 75.73 51.97 74.12 52.19 69.10 
0.20 0.99 0.13 0.56 0.18 0.47 

11.48 13.71 11.05 11.83 10.06 11.37 
2.76 10.08 3.64 14.91 5.73 15.73 
0.04 0.12 0.05 0.1 2 0.07 0.12 
1.54 4.80 2.14 6.28 4.11 6.83 
2.38 3.93 2.93 5.40 4.31 5.58 
2.13 2.82 2.22 2.68 1.99 2.44 
1.62 2.36 1.34 2.22 1.32 1.84 
0.06 0.30 0.14 0.24 0.06 0.24 
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Minimum Maximum 

I Au (ppb) 16 112 
As 8 85 
Br <0.5 1.9 
Co 18 30 

I Cr 280 440 
Cs 0.4 1.1 
Hf 4.3 7.7 
Hg <1 3 

I Ir <1 <1 
Mo <2 <3 
Rb 35 50 

I 
Sb 0.2 0.7 
Sc 13 19 
Se <0.5 18 
Ta <0.3 0.8 

I 
Th 8.2 10 
V 1.6 1.8 
W <1 50 
La 20.1 31.2 

I 
Ce 41 70 
Nd 17 30 
Sm 3.3 5.6 
Eu 0.71 1.21 

I Tb 0.4 0.8 
Yb 1.35 2.18 
Lu 0.22 0.35 
Ba 382 490 

I Sr 204 243 
Zr 176 274 
Y 10 18 
Be <1 1 

I Ag 0.4 2.9 
Pb 6 120 
Cu 210 1200 

I 
Ni 280 540 
V 90 150 
Zn 140 350 
Nb <30 <30 

I Si02 46.18 57.15 
Ti02 0.47 0.99 
Ab03 9.79 13.71 

I F~03 10.08 20.92 
MnO 0.10 0.12 
MgO 4.63 6.61 
CaO 3.93 5.29 

I Na20 1.79 2.38 
K20 1.30 1.62 
P20S 0.18 0.28 

I 
I 
I 
I 
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- - - - - - - - - - - - - - - - - - -

Sample No. Au As Dr Co Cr Cs Hf Hg Ir Mo Rb Sb Sc Se Ta Th U W La Ce 
Size Fraction ppb ppm ppm ppm ppm ppm ppm ppm ppb ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 

71-91-06315 
<0.063mm 1910 60 <0.5 19 19 <0.3 <0.2 150 <2 10 <10 3.5 1.0 55 0.4 0.4 <0.5 <1 3.4 6 
0.063-0.125 mm 1370 55 <0.5 25 52 <0.4 <0.2 150 <3 13 <10 3.0 1.7 60 <0.5 <0.2 <0.5 <1 3.4 7 
0.125-0.25 mm . 1860 56 <0.5 22 82 <0.4 <0.2 140 <3 9 <10 3.4 3.1 55 <0.5 <0.2 <0.5 <1 4.1 7 
0.25-2.0mm 2030 56 <0.5 24 64 <0.3 1.1 130 <2 16 <10 3.3 2.7 58 <0.3 0.4 <0.5 <1 3.9 8 

71-91-06316 
<0.063mm 3220 56 <0.5 24 460 <0.2 2.0 49 <1 7 14 4.7 1.5 74 0.5 1.7 <0.2 3 7.3 15 
0.063-0.125 mm 820 25 <0.5 30 660 <0.2 1.6 14 <1 <2 11 1.7 26 38 <0.3 0.9 <0.1 1 4.2 10 
0.125-0.25 mm 137 14 <0.5 32 750 <0.2 1.0 5 <1 <2 <10 1.2 29 17 <0.3 1.4 <0.1 <1 4.2 10 
0.25-2.0mm 121 8 <0.5 25 630 0.3 0.7 2 <1 <2 13 0.7 24 7.9 <0.3 0.7 <0.1 2 3.3 8 N 

N ...... 
71-91-06317 

<0.063mm 82 6 <0.5 37 630 <0.2 1.0 <1 <1 <2 12 0.4 22 23 <0.3 0.9 <0.1 <1 2.3 5 
0.063-0.125 mm 29 3 0.5 32 730 0.3 0.7 <1 <1 <2 <10 0.4 29 13 <0.3 0.4 <0.1 <1 1.7 5 
0.125-0.25 mm 33 2 <0.5 29 730 <0.2 0.5 <1 <1 <2 <10 0.4 29 6.5 <0.3 0.3 <0.1 <1 1.6 4 
0.25-2.0mm 32 3 <0.5 28 660 <0.2 0.4 <1 <1 <2 <10 0.3 27 4.6 <0.3 0.4 <0.1 <1 1.9 5 

71-91-06318 
<0.063mm 38 6 <0.5 27 520 <0.2 1.8 <1 <1 <2 <10 0.5 22 22 0.3 1.4 <0.1 <1 3.4 8 
0.063-0.125 mm 37 2 <0.5 28 620 <0.2 1.0 <1 <1 <2 <10 0.4 28 10 <0.3 0.4 <0.1 <1 2.0 5 
0.125-0.25 mm 10 2 <0.5 25 600 0.3 0.5 <1 <1 <2 <10 0.3 25 5.8 <0.3 0.3 <0.1 <1 1.9 5 
0.25-2.0mm 24 2 <0.5 26 580 0.3 0.7 <1 <1 <2 10 0.3 25 8.5 0.3 0.4 <0.1 <1 2.2 5 

71-91-06319 
<0.063mm 11 2 <0.5 45 1000 0.6 0.6 <1 <1 <2 <10 0.2 25 1.8 0.3 0.6 0.1 <1 5.6 12 
0.063-0.125 mm 17 2 <0.5 43 970 <0.2 0.6 <1 <1 <2 <10 0.2 24 2.8 <0.3 0.5 <0.1 <1 4.9 11 
0.125-0.25 mm 19 2 <0.5 48 910 0.6 0.5 <1 <1 <2 12 0.2 23 4.8 0.3 0.4 0.1 <1 4.8 11 
0.25-2.0mm 10 2 <0.5 80 1100 0.5 0.6 <1 <1 <2 11 0.3 25 2.6 <0.3 0.6 0.3 <1 5.0 12 



Sample No. SI02 TI02 AI203 Fe203 MnO MgO CaO Na20 K20 P20S LOI Total 
Size Fraction % % % % % % % % % % % % 

71-91-06315 
<0.063mm 3.10 0.01 0.65 20.12 0.08 0.83 0.19 0.05 0.12 0.02 20.72 45.89 
0.063-0.125 mm 4.83 0.03 0.89 19.25 0.10 0.89 0.39 0.12 0.08 0.04 18.20 44.82 
0.125-0.25 mm 8.01 0.03 1.49 17.96 0.10 1.32 0.76 0.22 0.14 0.04 17.20 47.27 
0.25-2.0mm 11.99 0.04 2.14 19.11 0.09 1.39 0.82 0.41 0.30 0.06 17.32 53.67 

71-91-06316 
<0.063mm 29.46 0.38 5.78 28.00 0.10 6.76 4.38 0.86 0.36 0.02 12.68 88.78 
0.063-0.125 mm 38.68 0.37 7.17 21 .28 0.15 9.20 6.77 0.96 0.30 0.12 7.08 92.06 
0.125-0.25 mm 46.85 0.32 9.21 16.81 0.16 10.95 8.05 1.18 0.36 0.06 5.52 99.45 
0.25-2.0mm 51.30 0.28 10.40 12.19 0.15 10.03 8.12 1.43 0.54 0.12 3.58 98.14 

71-91-06317 
<0.063mm 35.11 0.42 7.05 28.58 0.14 9.72 5.96 0.86 0.38 0.14 9.16 97.54 

N 0.063-0.125 mm 43.90 0.42 8.31 19.39 0.18 11 .56 7.79 0.95 0.32 0.08 5.18 98.06 
N 

0.125-0.25 mm 47.89 0.31 9.66 14.55 0.17 12.00 8.16 1.14 0.32 0.06 3.67 97.94 N 

0.25-2.0mm 48.94 0.29 10.69 13.75 0.17 11.84 8.48 1.20 0.30 0.08 3.48 99.23 

71-91-06318 
<0.063mm 37.35 0.61 7.61 26.35 0.16 9.54 6.35 0.85 0.32 0.12 8.66 97.94 
0.063-0.125 mm 44.92 0.41 9.20 17.50 0.18 11.43 7.74 1.06 0.26 0.08 5.05 97.83 
0.125-0.25 mm 48.09 0.31 10.51 14.54 0.17 11.30 8.15 1.21 0.28 0.06 4.26 98.87 
0.25-2.0mm 47.68 0.29 11.19 14.28 0.16 10.86 8.18 1.27 0.30 0.08 4.51 98.79 

71-91-06319 
<0.063mm 47.92 0.28 11.62 10.54 0.18 14.58 8.26 0.99 0.36 0.10 4.14 98.96 
0.063-0.125 mm 46.77 0.27 11.35 12.02 0.17 14.07 8.09 1.01 0.38 0.10 4.45 98.68 
0.125-0.25 mm 45.85 0.25 10.68 13.49 0.16 12.74 8.08 1.06 0.46 0.10 4.84 97.72 
0.25-2.0mm 45.83 0.26 12.03 11.22 0.17 14.54 8.50 1.01 0.40 0.12 4.21 98.28 

--------------- -- --



- - - - - - - - - - - - - - - -' - - -

Sample No. Nd Sm Eu Tb Yb Lu Ba Sr Zr Y Be Ag Pb Cu NI V Zn Nb 
Size Fraction ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 

71-91-06315 
<0.063mm 3 0.48 <0.05 0.1 0.20 0.03 25 12 8 2 <1 72 6900 50000 60 8 333000 <30 
0.063-0.125 mm 3 0.38 <0.05 0.1 0.21 0.03 29 15 <1 <2 <1 62 4800 42000 70 22 325000 <30 
O. 12frO. 25 mm 3 0.53 <0.05 0.1 0.21 0.03 48 31 <1 <2 <1 64 4200 41000 60 26 326000' <30 
0.2fr2.0mm 3 0.56 <0.05 0.1 0.26 0.03 99 46 <1 <2 <1 67 5800 44000 90 24 250000 <30 

71-91-06316 
<0.063mm 6 1.4 0.37 0.3 0.85 0.13 107 150 56 6 <1 53 760 52000 180 92 2500 <30 
0.063-0.125 mm 5 1.1 0.43 0.2 0.82 0.14 102 153 45 6 <1 17 340 21000 250 110 11000 <30 
O. 12frO. 25 mm 5 1.4 0.41 0.3 0.86 0.14 104 195 25 6 <1 6.5 250 9200 380 130 600 <30 

N 0.2fr2.0mm 4 1.0 0.42 0.2 0.72 0.12 140 226 34 6 <1 2.5 130 ·2400 340 140 260 <30 
N 
w 

71-91-06317 
<0.063mm 3 0.84 0.32 0.2 0.70 0.12 87 124 13 2 <1 1.0 34 780 450 130 220 <30 
0.063-0.125 mm 3 0.95 0.39 0.2 0.84 0.14 84 144 22 4 <1 0.8 23 580 370 140 830 <30 
O. 12frO. 25 mm 3 0.90 0.35 0.2 0.82 0.13 81 180 44 4 <1 0.7 18 520 320 150 800 <30 
0.2fr2.0mm 3 0.90 0.36 0.2 0.72 0.12 86 204 34 4 <1 0.4 36 470 340 130 380 <30 

71-91-06318 
<0.063mm 5 1.1 0.39 0.2 0.79 0.13 99 126 72 6 <1 1.2 12 940 350 140 330 <30 
0.063-0. 125 mm 3 0.97 0.39 0.2 0.83 0.13 87 152 24 6 <1 0.5 12 340 300 150 400 <30 
O. 12frO. 25 mm 3 0.86 0.35 0.2 0.67 0.12 96 193 20 <2 <1 0.4 8 300 300 140 350 <30 
0.2fr2.0mm 3 0.92 0.41 0.2 0.73 0.13 104 215 13 4 <1 0.4 10 360 300 130 380 <30 

71-91-06319 
<0.063mm 6 1.1 0.41 0.2 0.75 0.13 107 226 4 4 <1 0.4 4 370 940 110 300 <30 
0.063-0.125 mm 5 1.1 0.37 0.2 0.76 0.13 109 231 14 4 <1 0.6 <2 440 890 110 290 <30 
0.12frO.25 mm 5 1.1 0.38 0.2 0.72 0.11 110 242 16 4 <1 0.9 8 610 960 110 370 <30 
0.2fr2.0mm 6 1.2 0.46 0,2 0.77 0.13 107 227 30 2 <1 0.6 6 670 1700 120 350 <30 
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analyses in weight percent 
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Element 

Au (ppb) 
As 
Br 
Co 
Cr 
Cs 
Hf 
Hg 
Ir 
Mo 
Rb 
Sb 
Sc 
Se 
Ta 
Th 
V 
W 
La 
Ce 
Nd 
Sm 
Eu 
Tb 
Yb 
Lu 
Ba 
Sr 
Zr 
Y 
Be 
Ag 
Pb 
Cu 
Ni 
V 
Zn 
Nb 

Si02 
Ti02 
Ab03 
F~~ 
MnO 
MgO 
CaO 
Na~ 

K20 
P20S 

06315 
Min. Max. 

1370 2030 
55 60 

<0.5 <0.5 
19 25 
19 82 

<0.4 <0.4 
<0.2 1.1 
130 150 

<3 <3 
9 16 

<10 <10 
3.0 3.5 
1.0 3.1 
55 60 

<0.3 0.4 
<0.2 0.4 
<0.5 <0.5 

<1 <1 
3.4 4.1 

6 8 
3 3 

0.38 0.56 
<0.5 <0.5 

0.1 0.1 
0.20 0.26 
0.03 0.3 

25 99 
12 46 
<1 8 
<2 2 
<1 <1 
62 72 

4200 6900 
41000 50000 

60 90 
8 26 

25000 33300 
<30 <30 

3.10 11.99 
0.01 0.04 
0.65 2.14 

17.96 20.12 
0.08 0.10 
0.83 1.39 
0.19 0.82 
0.05 0.41 
0.08 0.30 
0.02 0.06 

06316 
Min. Max. 

121 3220 
8 56 

<0.5 <0.5 
24 32 

460 750 
<0.2 0.3 

0.7 2.0 
2 49 

<1 <1 
<2 7 
11 14 

0.7 4.7 
1.5 29 
7.9 74 

<0.3 0.5 
0.7 1.7 

<0.1 <0.1 
<1 3 

3.3 7.3 
3 15 
4 6 
1 1.4 

0.37 0.42 
0.2 0.3 

0.72 0.86 
0.12 0.14 
102 140 
150 226 
25 56 

6 6 
<1 <1 

2.5 53 
130 760 

2400 52000 
180 380 

92 140 
260 11000 
<30 <30 

29.46 51.30 
0.28 0.38 
5.78 10.40 

12.19 28.00 
0.10 0.16 
6.76 10.95 
4.38 8.12 
0.86 1.43 
0.30 0.54 
0.02 0.12 

Sample Number 

06317 06318 06319 
Min. Max. Min. Max. Min. Max. 

29 82 10 38 10 19 
2 6 2 6 2 2 

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
28 37 25 28 43 80 

630 730 520 620 910 1100 
<0.2 0.3 <0.2 0.3 0.5 0.6 

0.4 1.0 0.5 1.8 0.5 0.6 
<1 <1 <1 <1 <1 <1 
<1 <1 <1 <1 <1 <1 
<2 <2 <2 <2. <2 <2 

<10 12 <10 10 11 12 
0.3 0.4 0.3 0.5 0.2 0.3 
22 29 22 28 0.23 0.25 

4.6 23 5.8 22 1.8 4.8 
<0.3 <0.3 <0.3 0.3 <0.3 0.3 

0.3 0.9 0.3 1.4 0.4 0.6 
<0.1 <0.1 <0.1 <0.1 <0.1 0.3 

<1 <1 <1 <1 <1 <1 
1.6 2.3 1.9 3.4 4.8 5.6 

4 5 5 8 11 12 
3 3 3 5 5 6 

0.84 0.95 0.86 1.1 1.1 1.2 
0.32 0.39 0.35 0.41 0.37 0.46 

0.2 0.2 0.2 0.2 0.2 0.2 
0.70 0.84 0.67 0.83 0.72 0.77 
0.12 0.14 0.12 0.13 0.11 0.13 

81 87 87 104 107 110 
124 204 126 215 226 242 

13 44 13 72 4 30 
2 4 <2 6 2 4 

<1 <1 <1 <1 <1 <1 
0.4 1.0 0.4 1.2 0.4 0.9 
18 36 8 12 <2 8 

470 780 300 940 370 670 
320 450 300 350 890 1700 
130 150 130 150 110 120 
220 830 330 400 290 370 
<30 <30 <30 <30 <30 <30 

35.11 48.94 37.35 48.09 45.83 47.92 
0.29 0.42 0.29 0.61 0.25 0.28 
7.04 10.69 7.61 11.19 10.68 12.03 

13.75 28.58 14.28 26.35 10.54 12.02 
0.14 0.18 0.16 0.18 0.16 0.18 
9.72 12.00 9.54 11.43 12.74 14.58 
5.96 8.48 6.35 8.18 8.08 8.50 
0.86 1.20 0.85 1.27 0.99 1.06 
0.30 0.38 0.26 0.32 0.36 0.40 
0.06 0.14 0.06 0.12 0.10 0.12 
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APPENDIX VII 

Ranges of geochemical data for samples from 
the <0.063 mm size fraction from the Farley mine 
site. Trace element analyses in ppm unless 
otherwise indicated; major element analyses 
in weight percent 
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Minimum Maximum 

I Au (ppb) 11 3220 
As 2 60 
Br <0.5 <0.5 
Co 19 45 

I Cr 19 1000 
Cs <0.2 0.6 
Hf <0.2 2.0 
Hg <1 150 

I Ir <1 <2 
Mo <2 10 
Rb <10 14 

I 
Sb 0.4 4.7 
Sc 1.0 25 
Se 1.8 74 
Ta <0.3 0.5 

I 
Th 0.4 1.7 
V <0.1 <0.5 
W <1 3 
La 2.3 7.3 

I 
Ce 6 15 
Nd 3 6 
Sm 0.48 1.40 
Eu <0.05 0.41 

I 
Tb 0.1 0.3 
Yb 0.20 0.85 
Lu 0.03 0.13 
Ba 25 107 

I Sr 12 226 
Zr 4 72 
Y 2 6 
Be <1 <1 

I Ag 0.4 72 
Pb 4 6900 
Cu 370 52000 
Ni 60 940 

I V 8 140 
Zn 220 333000 
Nb <30 <30 

I Si02 3.10 51 .30 
Ti02 0.01 0.61 
Ab03 0.65 12.03 

I 
F~03 10.54 28.58 
MnO 0.08 0.18 
MgO 0.83 14.58 
CaO 0.19 8.50 

I Na20 0.05 1.43 
K20 0.08 0.54 
P20S 0.02 0.14 

I 
I 
I 
I 
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