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"There is hardly a point in developing a method 
ology unless one can transmit it to others, and 
therefore, the possibility to transmit it should be 
tested experimentally."

Edsger W. Dijkstra, Selected Writings on Computing: 
A Personal Perspective. Springer Verlaa Boston. 
1982, p.204.

INTRODUCTION

Since 19BO, the Ontario Geological Survey has car 
ried out a series of annual, interdisciplinary, studies 
of northern lakes to provide information on the inter 
face between the science and technology of geo 
chemistry and lake acidification (Fortescue et al. 
1981, 1984; Fortescue 1985b; Fortescue and Webb 
1986b). These studies have contributed to the de 
velopment of a more effective methodology for geo 
chemical surveying at the regional level, based on 
the chemical analysis of lake sediments and waters, 
for the purpose of mineral resource appraisal.

A general goal of the 1986 interdisciplinary 
study was to provide two examples of the new 
methodology, one in the Sturgeon River area, 65 km 
northeast of Sudbury (Fortescue and Stahl 1987), 
and the other in the Mitchell Lake area, located 
70 km north of Sault Ste. Marie. The Mitchell Lake 
area, the focus of this broadsheet, was located to 
provide regional geochemical coverage (using lake 
sediments and water) of a portion of ihe 
Batchawana mineral belt and surrounding terrain. 
This area was of particular interest for two reasons; 
firstly, i! included part of the Batchawana mineral 
belt and its associated mineral showings, and sec 
ondly, it included numerous lakes with a wide spec 
trum of pH (4.5 to 7.4) and trophic slatus. Thus ihe 
Mitchell Lake area proved to be a suitable test area 
for the study of abundance geochemistry in relation 
to both mineral resource appraisal, and lake limno- 
chemistry.

During the project, 4 l water samples and lake 
sediment cores were collected from 149 lake and 
pond collection points in ihe Mitchell Lake area. This 
was completed by a team of two from the Ontario 
Geological Survey during a four-day period in mid- 
August 1986. In order to distinguish between recent 
anthropogenic inputs to lake sediments and histori 
cal concentrations, the lake sediment cores were 
separated into two subsamples: the "pre-Ambrosia" 
sample, which consists of sediment at depths great 
er than 18 cm from the sediment surface, represent 
ing sediment which was laid down in excess of 
approximately 100 years ago; and the "post-Amfaro- 
sia" sample, which consists of more recently 
sedimented material (i.e. the top 10 cm of the core). 
Each of these subsamples were analyzed for a total 
of 35 elements by Chemex Labs Limited of Missis- 
sauga, under contract to the Ontario Geological Sur 
vey, during the Winter of 1986/7.

Water samples collected from each sample sta 
tion in the Mitchell Lake area were analyzed by the 
Ontario Ministry of the Environment for 22 param 
eters. This work was completed under the direction 
of Roger Pitblado (Professor, Department of Geog 
raphy, Laurentian University, Sudbury), who was a 
member of the interdisciplinary team during 1986 
and 1987. A subset of this iimnological database 
(pH, Ca and Mg) is included in this report courtesy 
of the Ontario Ministry of the Environment.

This broadsheet provides a preliminary inter 
pretation of the geochemical data obtained during 
the Mitchell Lake project, focusing on points of inter 
est in mineral resource appraisal The numerical 
data for the pre-Ambrosia material, and selected 
elements for the post-Ambrosia sediment, are listed 
in Tables 1a and 1 b (on the reverse of this broad- 
sheel). These data, together with the remaining geo 
chemical data for the post-Amfcros/a material, are 
also available on a floppy disc (in ASCII format, 
which is compatible with IBM PC DOS) from the 
Ontario Geological Survey.

OBJECTIVES

The Mitchell Lake geochemical study had the follow 
ing objectives:
1. to complete a regional-level mineral resource 

appraisal geochemical survey of a 40 (north- 
south) by 15 km (east-west) area extending 
south from Ihe Montreal River (including Mitch 
ell Lake)

2. to determine Ag, Al, As, Au, Ba. Be, Bi, Br, Ca 
Cd, Co, Cr, Cu, Fe, Hf, K. La, Lu, Mg, Mn. Mo, 
Na, Ni, P, Pb, Sb, Se, Sr, Ta, Th. Ti, U. V, W, and 
Zn, plus loss on ignition (L.O.I.), in samples of 
pre-, and post-Ambros/a lake sediment collected

from 149 lake and pond sample points in the 
survey area ( together with the pH, and Ca and 
Mg content of the lake waters

3. to describe and interpret the chemical elemenl 
patterns and relationships in the Mitchell Lake 
area geochemical data sets

4. lo aid in the identification of sites in the Mitch 
ell Lake area which are of interest for mineral 
exploration

DESCRIPTION OF THE MITCHELL LAKE 
STUDY AREA

LOCATION ' -* *' "

The Mitchell Lake study area is located approxi 
mately 70 km north of Sault Ste. Marie, Ontario (see 
Location Map), The 600 km 2 area includes Raaflaub, 
Tronsen, and Olsen Townships, and portions of 
Brul'e, Wishart, Norberg, Tolmonen, Home, Larsen, 
and Loach Townships (Figure 1).

BEDROCK GEOLOGY AND MINERAL SHOWINGS

The geological setting of the Mitchell Lake area was 
described by Grunsky (1982) as a part of the 
Batchawana Synoptic Project. More recently. Grun 
sky (1987a. 1987b) has prepared geological maps 
of the entire Mitchell Lake area on a scale of 
1:50000, and Siragusa (1986) has compiled a more 
detailed geological map of the central part of the 
area. These references should be consulted for 
more specific information on the geology of the 
Mitchell Lake area.

The bedrock lithology of the Mitchell Lake area 
has been generalized in Figure 1 to accompany the 
interpretation of the geochemistry of the lake sedi 
ments given below. The Mitchell Lake area is under 
lain predominantly by melavolcanics, metasedi' 
ments, and granitic rocks of Archean age. The 
metavolcanics of the Western Batchawana Volcanic 
Domain, including a sequence of tholeiitic flows and 
sills with minor amounts of intercalated felsic tuffs 
and clastic metasediments, occur primarily as a belt 
crossing the southern part of the area. Further north, 
melasediments (i.e. conglomerates, wackes, and tur- 
bidites) of the Central Sedimentary Basin (Grunsky 
1987a, 1987D) are found which are conformable in 
the north, and bounded by a fault at their southern 
boundary. These metavolcanics and metasediments 
are surrounded by intermediate to felsic granitic 
rocks of the Algoma Plutonic Domain in the extreme 
southern part of the area. Similar rocks of the 
Chapleau Gneiss Domain and the Ramsey Gneiss 
Domain occur north of the Montreal River, and north 
west of the metasediments (south of the Montreal 
River), respectively. Massive felsic intrusive rocks 
intrude the metavolcanics in the southwestern part 
of the area and the metasediments in the eastern 
part of the area. The Mitchell Lake area was also 
intruded by numerous Lale Precambrian diabase 
dikes (Siragusa 1986; Grunsky 1987a. 19B7b), which 
have been omitted from Figure 1 because their geo 
chemical effect on the lake sediment patterns is 
likely to be minima!. More detailed information on 
the lithology, structure, and geochemistry of the 
rocks in the Mitchell Lake area may be obtained 
from Grunsky (1987a, 1987b).

Most of the 39 mineral showings reported in the 
Mitchell Lake area are described as containing py 
rite, with occasional mention of copper, gold, and 
other elements (Figure 1).

QUATERNARY GEOLOGY

McQuay (1980) described the Quaternary geology of 
Ihe Batchawana area, and reported lhat the last 
glacial advance across the region was toward the 
south-southwest and resulted in the deposition of a 
thin, discontinuous, sandy ground moraine. This 
condition is typical of the entire Mitchell Lake area.

Dun'ng deglaciation of the Mitchell Lake area, 
meltweter deposited sand and gravel in a small 
number of spillway channels, such as in the valley 
of the Batchawana River. The mosl extensive Qua 
ternary deposit in the Milchel! Lake area is located 
to the northeast of McGovern Lake where a small 
esker complex and associated areas of glaciofluvial 
outwash occur (Figure 1). Patches of organic depos 
its have developed in small depressions within the 
bedrock terrain and along some poorly drained val 
leys.

METHODOLOGY

The geological conditions in the Mitchell Lake area, 
as described above, were considered favourable for 
a test of an improved regional geochemical survey 
technology, based on lake sediment and waters. 
This is because the bedrock lithology is variable, 
and typical of much of the Canadian Shield, and, 
more importantly, the outcrop areas of the different 
rock types are relatively large (Figure 1). The many 
mineral showings reported from the area also in 
dicate favourable conditions for regional lake sedi 
ment geochemistry. Likewise, the nature of the Qua 
ternary cover is also conducive to drainage basir 
geochemistry in Ihe Mitchell Lake area.

During a four-day period in mid-August, 1986, 
149 sample sites (Figure 1) were visited by a crew 
of two using a Bell 8 206 helicopter. Al each site, an 
undisturbed lake sediment core, and a 4 l water 
sample were collected. Figure 2 summarizes the 
general methodology which is employed for regional 
geochemical surveys of this type in the Canadian 
Shield. Some of the steps in this standardized meth 
odological sequence require further description be 
cause they have been modified and updated for this 
investigation.

f. Lake Sediment Collection Lake sediment core 
samples are collected with a simple gravity corer 
which was designed and developed by the staff of 
the Ontario Geological Survey. This corer has been 
shown to rapidly and reliably obtain relatively un 
disturbed lake sediment cores from midlake basins 
of northern lakes (Fortescue 1983).

2. The Ambrosia Pollen Horizon The Ambrosia pol 
len horizon in a northern lake sediment core it 
associated with the Ambrosia pollen transported by 
the atmosphere from the American midwest from 
1820 to 1890, which was the result of forest clearing 
activities during that time (Dickman and Fortescue 
1984). Consequently, information on the depth of Ihe 
Ambrosia pollen horizon in a lake sediment column 
provides a time marker in sediment cores which is 
coincident with the entry of modern man into Ihe 
Canadian Shield about 100 years ago.

M. Dickman and his assistants at the Depart 
ment of Biological Sciences, Brock University, St. 
Catharines, working as members of the inter 
disciplinary team over several years (Dickman et a!. 
1984; Dickman and Fortescue 1984; Fortescue 1984, 
1985b), accumulated evidence which has led lo B 
standardization of the lake sediment core extrusion 
procedure to obtain pre- and pos\-Ambrosia material 
from the same core. Briefly, Ihe O to 10cm segment 
of Ihe core is extruded first to provide a "post- 
Ambrosia" sample. The "mixed zone" (12 to 18cm) 
is extruded and usually discarded. The segment of 
the core obtained from a depth greater than 18 cm 
is saved to provide a "pre-Ambrosia" sample.

3. Reference Standard Material In the Mitchell 
Lake project, the lake sediment material from the 
"mixed zone" of cores was saved and later homog 
enized to provide a reference standard for quality 
control of the chemical analysis of the lake sedi 
ment material.

4. Chemical Analysis of Lake Sediment Samples
The lake sediment samples were dried at 800C and 
pulverized with a zirconium oxide ring pulverizer 
prior to chemical analysis by Atomic Absorption 
Spectroscopy (AAS), Inductively Coupled Plasma 
Spectrometry (ICP). and Neutron Activation Analysis 
(NAA) methods for 35 elements {see Table 1 on the 
reverse of this broadsheet)

5. The Clarke Index-1 The Clarke lndex-1 trans 
formation (Fortescue 1985a) is applied to transform 
the chemical data, which is obtained from the con 
tractor, into geochemical data which is suitable for 
comparative purposes. The Clarke Index-) is an es 
timate for the abundance of each element in the 
Earth's Crust which is divided into the chemical 
result for each element to yield the Clarke value 
(K)(see Table l on the reverse of this broadsheet) 
The chemical data for each element determined in 
the Mitchell Lake pre-Amdros/a lake sedimenl sam 
ples are listed in standard units ("/o, ppm, or ppb) 
and in Clarke units (K) on Tatde 1.

RESULTS AND DISCUSSION

Details of the water and lake sediment geochemis 
try, and some field observations made at each sam 
ple site in the geochemical survey, are listed in full 
on Table 1 {on the reverse of this broadsheet) The 
interpretation of the geochemical data in this report 
is based mainly on the results for the pie-Ambrosia 
lake sediments, with occasional reference to the 
posl-Ambrosia sediment data, tt should be noted that 
the chemical data are described here as they were 
delivered from the contractor and have not been 
verified either by resampling or repeat analysis of 
anomalous values.

PERFORMANCE OF THE ANALYTICAL METHODS

The multielement AAS, ICP, and NAA analyses pro 
vided good quantitative data for most ol the ele 
ments listed in Table 1. Six ol the elements (Ag, Aa 
Cd, Sb, Bi, and Ta), however, were below Ihe detec 
tion limit of the method in many lake sediment 
samples.

In the Mitchell Lake study, 30 subsamples of a 
standard mixture (obtained by homogenizing the 
"mixed layer" of the sediment cores) were intro 
duced at random into the series of pre-Ambros/a 
samples sent for chemical analysis. This provided a 
general check on the performance of the analytical 
method for each element. Multielement data for 
these subsamples of standard material are listed in 
Table 2 (on the reverse of this broadsheet). The 
magnitude of the coefficient of variation (C.V.) ob 
tained from the results of the 30 replicated analyses 
of the standard mixture for an element provides a 
quantitative estimate of the precision of the analy 
ses. Generally, if the coefficient of variation is equal 
to. or less than ^5%, the geochemical data is ac- 
ceplable for comparative purposes, provided that the 
standard was well mixed. Parameters with a coeffi 
cient of variation meeting this criteria in the Mitchell 
Lake samples include loss on ignition, Al, Ba, Br, Ca, 
Co, Cu, Fe, K, La, Mg, Mn, Na, Ni, P, Se, Sr, Ti, U, V, 
and Zn. Other elements (As, Lu, Mo, and Th) also 
yielded consistent results for the standard mixture, 
but the very low means for these elements resulted 
in exaggerated C.V.s. Obviously, elements with 
many of the sample's values beiow the detection 
limit of the analytical method will also yield spurious 
coefficienls of variation (eg. Ag, Be, Bi. Cd, Hf. Sb, 
Ta, and W) Thus, with the exception of a few 
elements with relatively high detection limils, the 
multielement analytical methods used for this study 
were generally very precise.

The values for Cr and Pb were found lo have 
C.V.S only slightly above 15 07D (Table 2) and also 
represent a resonably precise analytical method, 
The range of values for Au was from 2 to 5 ppb, 
with a C.V. of 56 07o. The high C.V. is considered to 
be partly because this concentration is near Ihe 
detection limit of the melhod, and partly because of 
a lack of homogeneity of Au in Ihe standard mixture.

LEVELS OF INTERPRETATION OF THE 
GEOCHEMICAL DATA

The interpretation of the regional geochemical pat 
terns and relationships will be examined at three 
levels. Firstly, at the Global Level, an interpretation 
is made of the median abundance of elements in 
Mitchell Lake sediments as a whole. Secondly, at 
the Regional Level, lake sedimen! geochemical re 
lationships and patterns are examined in relation to 
the bedrock lithology and the environment of the 
Mitchell Lake area. Thirdly, at the Local Level, re 
sults from samples which were found to have 
anomalous values for one, or more, chemical ele 
ments, and which are likely to be of interest in 
mineral exploration, are examined.

Field area selected tor study and
jdenlHied on 1:50 OOP-scale mgp

Sample site locations positioned and 
coded to include at least 1 sile per 2 
1/2 by 2 1/2 km square

Using helicopter and 2 member crew, 
lalte sediment core and 4 l water sam 
ple collected from each site

Lake sediment cores extruded in field 
laboratory, separated in pre- and post- 
Ambrosia samples; excess core ma 
terial mixed and blended to provide 
standard

Pre- anfl posl-Ambrosia lake sediment 
samples sequenccd, including 30 rep 
licates of Ihe standard

Water samples
used lor the deter 
mination of pH, Ca, 
and Mg

Sediment samples analyzed for. loss 
on ignition; Ag (by AAS); Al, Ba, Be, 
Bi, Ca, Ccl, Cc, Cr, Cu, Fe, K, Mg, Mn, 
Mo. Ns, Ni, P, Pb, Sr, Ti, V, and Zn 
(by ICP); and As. Au, Br, Hf, La, Lu, 
Sb, Se. Ta, Th, U. and W {by NAA).

Chemical data combined with field 
observations and listed as a table. 
Standard data listed separately

Excess sample 
material archived

Geochemical dais listed using both 
weignt percent and Clarke Index-! 
transform data

Data processed to produce distribution 
maps as required

Broadsheet prepared using IBM PC AT 
for data and word processing

Numerical data 
transferred to disc 
or tape for use in 
research

Figure 2. Lake sediment and lake water regional 
geochemistry methodology flow Diagram.

Figure 1. Locations of lake sediment and lake water 
sample sites within the Mitchell Lake study area, 
along with generalized bedrock geology (from Grun 
sky 1987a, I987b), generalized Quaternary geology 
drom McQuay 1980), and mineral occurrences.
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DESCRIPTION OF LAKE SEDIMENT 
GEOCHEMICAL PATTERNS
GLOBAL LEVEL

Median value comparisons of element levels in pre- 
and post-Ambrosia lake sediments, and between 
lake sediments collected from differenl areas of the 
Canadian Shield, are useful in depicting general 
variations in the geochemical behaviour of elements 
with respect to time and space. Data for Clarke 
median values for 23 of the most abundant elements 
in pre- and post-Ambrosia lake sediments from the 
Mitchell Lake area are listed in Table 3 and graphed 
in Figure 3a. The median is used for comparative 
purposes because the data for the individual ele 
ments is always positively skewed and the median
is generally independent of this feature of the data. 
Figure 3a illustrates several geochemical relation 
ships in the data as follows:

1. Br, Pb, Zn, and Cr: The Clarke Index value (K) 
for Br is 2.6 ppm, resulting in Clarke values of 
13.20 K in the pre-Ambrosia and 12.0 K in the 
post-Ambrosia sediments in the Mitchell Lake 
area. Such an enrichment is commonly found in 
lake sediment (eg. at Michipicoten Island, For 
tescue and Webb 1986a) and is attributed to 
bioaccumulation.
Pb and Zn are also relatively high in the Mitchell 
Lake sediment, with the highest K values in the 
post-Ambrosia sediments (Figure 3a). This 
patiern is also common in lake sediments from 
other areas of the Canadian Shield and is 
associated with the effects of bioaccumulation 
plus the atmospheric deposition ot 
anthropogenic lead and zinc (Dillon and Evans 
1982}. The origin of the relatively high Cr in the 
post-Ambrosia Mitchell Lake area sediments is 
unclear at this lime.

2. Other Elements Generally, the levels of the 
other elements are either relatively low or simi 
lar in pre- and post-Ambrosia Miicheil Lake area 
sediments {Table 3). The apparently lower level 
of Ca and the slightly higher levels of Fe. Ni, 
Co. and Ba in the pos\-Ambrosia compared with 
the pie-Ambrosia sediment are not considered 
to be geochemically significant.

A comparison between the Mitchell Lake pre- 
Ambrosia data and similar data obtained from the 
Sturgeon River area in 1986 (Figure 3b), reveals that 
the behaviour of most elements is similar in the two 
areas. Pb. Ba, and Cr, however, are slightly higher in 
the Sturgeon River area lake sediment than in the 
Mitchell Lake area, possibly a reflection of different 
bedrock lithologies.

Figure 3c illustrates a comparison between the 
Mitchell Lake ore-Ambrosia material and data foi 
grab samples of lake sediment from the Lake 
Opapimiskan area of Northern Ontario (Fortescue 
and Webb 19B6b). The Lake Opapimiskan area has 
a carbonate-rich Quaternary cover relatively high in 
calcite and dolomite which is reflected as higher 
levels of Ca and Mg in the lake sediments of this 
area compared with that of the Mitchell Lake area. 
The apparently elevated Pb level in the Lake 
Opapimiskan area sediments is probably the resuli 
of biasing by the presence of elevated Pb values in 
post-Ambros/a material in the mixed grab samples.

Q. 
O

(a) Table 5. Varimax-rotated factor matrix for Mitchell 
Lake area pre-Ambros/a sediment data and pH of the 
lake waters.

Mitchell Lake area pre-Ambrosia sediment (K}

(b)

Mitchell Lake area pre-Ambrosia sedimenl (K)

a 
O

(c)

Table 3. Global Level lake sedimen! data (i.e. sam 
ple area means and medians) for the Mitchell Lake

Mitchell Lake area prs-Ambrosia sediment {K)

Figure 3. Relationship between the median values 
(K) of selected elements analyzed in pre-Ambrosia 
sediments from the Mitchell Lake study area and: a) 
median values (K) from the posf-Ambrosia sediments 
from the Mitchell Lake area; b) pre-Ambrosia sedi 
ments from the Sturgeon River area; and c) compos 
ite sediment samples from the Opapimiskan Lake 
area.

area, the Sturgeon River area, and the Opapimiskan 
Lake area.
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REGIONAL LEVEL

Two aspects of the interpretation of the pre-Ambro- 
sia lake sediment data at the regional level are 
considered here. The first addresses the relationship 
beiween bedrock type in the catchment area and 
the abundance of elements in lake sediments, and 
the second is concerned with general geochemical 
relationships within the lake sediments. Both are 
important for mineral resource appraisal purposes, 
the former in relation to concepts of "geochemical 
background" in geochemical exploration, and the 
latter in relation to the detailed interpolation of data 
from individual sediment samples.

Regional Variations in the Geochemical 
Background

The Mitchell Lake area is underlain by three major 
rock types (metavolcanics, metasediments, and 
granitic rocks)(Figure 1), which are geochemically 
dissimilar (Grunsky 1987a, 1987b). In order lo deter 
mine if regional variations in bedrock type are re 
flected in lake sediment geochemical responses, 
only lake catchment areas which are underlain com 
pletely by one major rock type are considered in this 
analysis.

A study of the drainage basins in the area 
revealed that 43 of the lake sample sites were 
located in catchment areas underlain by granitic 
rocks, 20 sample sites in areas underlain by 
metavolcanics, and 19 sample sites located in areas 
underlain by metasediments (Figure 1). A total of 57 
sample points were located in catchment areas un 
derlain by more than one rock type and hence were 
excluded Irom this analysis.

Elements selected for comparative purposes 
within Ihe three groups of catchments include only 
those elements for which significant differences in 
element levels among rock types were found (i.e. Ai, 
As : Ba, Be, Br, Ca, Cu, Fe, La, Lu, Mn, Mo, Ni, P, Th, 
U, W, and Zn)(Table 4). The frequency dislributions 
for the lake sediment element data from these 
catchments is almost always positively skewed and 
often approaches a log normal distribution. This dic 
tated that a nonparametric analysis of variarv i be 
used to determine if differences exist among rock 
catchment area types for each element. Conse 
quently, the median, the upper quartile, and tower 
quartile of the levels of elements in lake sediments 
are used as a basis for comparison {Table 4). The 
median values listed in Table 4 provide a reason 
able "background" value for elements in sediments 
from lakes underlain oy each of the three major rock 
types found in the Mitchell Lake area.

Many of the element levels in lake sediment 
derived from catchment areas underlain by the three 
rock types were found to have significantly different 
abundance levels (Table 4). For some of these ele 
ments (As, Be, Lu, W, and possibly Th), however, 
these differences are not considered geochemically 
significant. Elements with sharply different median 
levels in lake sediments underlain by different 
catchment rocks include U with a median of 4.9 ppm 
in the granite catchments, and medians of 1 ppm 
and 2 ppm in the metavolcanic and metasedimen- 
tary catchments respectively, and La with a median 
of 31 ppm for catchments underlain by granitic 
rocks, and a median of 27 ppm in the metasedimen- 
tary catchments, compared wilh a median of 
17.5 ppm for the metavolcanic catchments.

In the context of environmental problems, it is 
interesting that the median for Al was highest in 
sediments which were derived from granitic catch 
ments (S.36%), intermediate in sediments which 
were derived from metasedimentary catchments 
(S.02%), and lowest in the sediments derived from 
metavolcanic catchments (2.1870 ). These data may 
be of interest in relation fish productivity of lakes 
(Minns et al. 1986). Similarly, among the plant nu 
trient elements, significantly higher levels of Ca, Zn 
Cu. and Mo. and slightly higher Fe and Mn levels 
were found in lake sediments derived from catch- 
ments underlain by metavolcanics compared with 
those underlain by the metasediments or granitic 
rocks (Table 4). The greatest contrast was found for 
Cu with a median of 53 pom in metavolcanics com 
pared with median values of 27 ppm and 2B ppm for 
areas of metasediments and granitic rocks respec 
tively, Lake sediments from areas of metasediments 
were consistently lower in the nutrient elements than

Table 4. Summary statistics of selected elements for 
lakes within each of the three major rock types in 
the Mitchell Lake area.
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restricted to lakes vnose entire catchment area is completely underlain 
by on]y one of the three major rock types.

elements were selected on the basis of having significant differences 
among rock types as determined by a Kruskal-Vlallis ANOVA at p^O.05.

synbols tn the sane calunn indicate homogeneous groups within each 
element as Determined by a 4ar?n-Whi trey U-Test among pairs at p-0.05.

sediments from lakes on the other rock types. It was 
also noted that the highest median content of P 
(1160 ppm) was found in lake sediments from areas 
of granitic rocks compared with median values of 
692.5 ppm and 710 ppm for P from areas of 
metavolcanics and metasediments. The levels for 
Mg and K were similar in all three catchment types 
These results suggest that lake sediment geochem 
istry may be useful in defining geochemical do 
mains, which may in turn be related lo forest cover 
nutrient status.

In summary, it has Peen demonstrated that the 
abundance of certain elements in lake sediments 
may vary with the bedrock substrate of catchment 
areas in the Mitchell Lake area. The significance of 
such variations, in relation lo the growth and nutri 
tion of plants and animals in the Mitchell Lake area, 
is not known.
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Element Relationships within the Pre-Ambrosia 
Sediments

In order lo establish general relationships among the 
parameters investigated in this study, a principal 
components analysis was used. A log transformation 
of the elements selected for inclusion in the analy 
sis was required. The resultant varimax-rotated fac 
tor matrix of selected parameters and elements con 
tains five significant components (Table 5) account 
ing for 79.7^0 of the variance.

Factor 1 indicates that many elements in the 
lake sediments were negatively correlated with loss 
on ignition (L.O.I.). Elements with a high factor load 
ing for Factor 1 (greater than 0.7) included L.O.I. 
(negative). Al, Ba, Ca. Cr, K, Mg, Na, Sr, and Ti. 
Elements which had a moderate factor loading 
(above 0.5 but less than 0.7) were Br (negative), Fe, 
Mn, Ni, Se, and V. These L.O.I, and element relation 
ships are considered to reflect the mineral matter 
contenl of the lake sediments rather than variations 
in the geochemistry of the bedrock and/or Quater 
nary deposits. A plot of the location of the 20 sam 
ples with the lowest LO.l. (i.e. highest mineral matter 
content)(Figure 4a) has a random pattern indicating 
that there are no parts of the area where the sedi 
ments are particularly mineral rich. The negative 
associaiion of Na and K with LO.l. (Figures 4b and 
4c) and ihe straightline relationship beiween log K 
and log Na (Figure 4d) illustrate some of the rela 
tionships suggested by Factor 1.

Factor 2 (Table 5) includes pH. Cu, Mo, and Zn 
with a loading greater than 0,7 and As, Co, Fe, Mn. 
Ni, Se, and V in the range 0.5 to 0.7. The strong 
relationship between pH and these elements is com 
plicated in the Mitchell Lake area because the pH 
gradient is coincident with the bedrock pattern 
Lakes with pH less than 5.6 predominate in the 
northern part of the area on areas underlain by 
granite and metasediments, and lakes with pH great 
er than 6.5 occur in the southern part of Ihe area on 
areas underlain by metavolcanics (Figure 5) These 
relationships are illustrated in plots of pH/Cu. pH/Mo 
and pH/Zn (Figure 6a. Bb, 6c) and should be taken 
into consideration when results for these elements in 
lake sediments are interpreted for mineral resource 
appraisal. For example, the graph for pH/Cu (Figure 
5a) indicates that lakes with high pH are associated 
with relatively high Cu in the sediment but no lakes

with relatively low pH are associated with high Cu in 
sediment. Although known mineralization in this 
study area is coincident with areas of high pH, this 
may suggest lhat elements, such as Cu, derived 
from mineralization in catchment areas of lakes with 
low pH, may not become incorporated into lake 
sediment This would be particularly true in acid 
lakes exhibiting low dissolved organic carbon, an 
agent which commonly binds and precipitates trace 
elements (Fortescue and Stahl 1987; Sigg et al. 
1987).

Factor 3 includes two elements (P - 0.87 and Bt
- 0.61) which are known to be concentrated in 
organic matter by biological processes; the former 
as a macronutrient and the latter by processes of 
bioaccumulation (Fortescue and Webb 1986a).

Factor 4 Includes Th = 0.83, La = 0.89, and U
- 0.65. Relatively high levels of these elements are 
associated with granitic rocks (Table 4). For exam 
ple, Figures 7a and 7b show how lake sediment 
results with relaiiveiy low U concentrations (i.e. less 
than 2.5 ppm) can be used to delineate areas of 
greenslone on the basis of lake sediment data, and 
how relatively high U concentrations in sediments 
'(i.e. greater than 8.5 ppm) may outline granitic areas

Factor 5 reflects a minor association between 
Pb = 0.80, Au - 0.49, and As ^ 0,42. The lake 
sediment samples with the highest values for these 
three elements are discussed below.

In summary, the results of the principal compo 
nent analysis focus attention on general, but impor 
tant, geochemical relationships in the lake sediment 
data. In particular, it highlights the importance of 
including loss on ignition and lakewater pH in the 
interpretation of geochemical patterns for some, bul 
not all, elements in the lake sediment.
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Figure 6. Relationship between lake water pH and a) 
Cu, b) Mo, and c) Zn values in pre-Ambrosia sedi 
ments from lakes in the Mitchell Lake study area, 
sampled in August 1986.

LOCAL LEVEL

This section describes pre-Ambrosia lake sediment 
samples from the Mitchell Lake area which had 
anomalous levels (i.e. ^2 standard deviations above 
the mean) of one, or more, elements of interest in 
mineral resource appraisal. Although most of the 
descriptions are based on the pre-Ambrosia data 
listed in Table 1 (overleaf) they are supplemented 
occasionally by information taken from the post- 
Ambrosia data set,

A multielement geochemical data set, such as 
that listed in Table 1, can be used in two ways for 
mineral resource appraisal purposes. One involves 
the identification, and ranking, of anomalous values 
for a particular element, which are then related to 
the behaviour of other elements in particular sam 
ples. The other is a description of results for ele 
ments which have many values at, or below, the 
detection limil of the analytical method.

Figure 43. Distribution of sample sites in the Mitchell 
Lake study area with low loss on ignition (-^26 0so) in 
the pre-Ambrosia sediment.

(b)

Loss on ignition

(c)

-L^

Loss on ignition (7o)

(d)

.C*'

Figures 4b,c,d. Relationship between loss on ignition 
and b) Na and c) K values, and d) between K and Na 
values, in pre-Ambrosia sediment samples from the 
Mitchell Lake study area.

Figure 5, Distribution ol a) acid (phK5.6) lakes, an. 
b) circumneutral (pH >6.5) lakes, in the Mitchell Lake 
study area, sampled in August 1986.

Figure 7. Distribution of sample sites with a) low U 
values ^2.3 ppm), and b) high U values ^8.5 ppm} 
in pre-Ambrosia sediments from the Mitchell Lake 
study area.

Fe and Mn in the Mitchell Lake Pre-Ambrosia Lake 
Sediments

An important consideration in the description of lake 
sediment geochemical results for mineral resource 
appraisal is the level of Fe and Mn in the samples. 
Relatively high levels of one, or both, of these ele 
ments in a lake sediment sample may give rise to 
false geochemical anomalies due to the scavenging 
of other elements from the lake water by these 
elements. Hence, any detailed discussion of anoma 
lous elements in lake sediments must begin with 
reference to the behaviour of Fe and Mn in the 
samples.

Fe and Mn in the Mitchell Lake sediment ma 
terial was defined as "anomalous" if the content of 
these elements in a sample was equal to, or greater 
than, one standard deviation (S.D.) above the mean 
for each element. Therefore, in the Mitchell Lake 
pre-Ambrosia sediment samples, a value for Fe 
greater man S.75% was considered "anomalous". 
The corresponding manganese level was 845 ppm. 
Using these criteria. 19 Fe values and 10 Mn values 
were identified as being "anomalous". Combined, 
the samples totaled 19, because all of the samples 
with high Mn also had high Fe. Thus 12.6 07o of the 
Mitchell Lake pre-Ambrosia samples were high in Fe 
and Mn.

In order to facilitate the interpretation of the 
trace element patterns in the lake sediments, Ihe 
location of sample sites with "anomalous" Fe and/or 
Mn in the pre- (and post-) /Ambros/amateria! are 
indicated in Figures 8a and 8b. These maps are 
referred to in the following discussion of geochemi 
cal anomalies.
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Figure 9. Distribution of sample sites in the Mitchell 
Lake study area for selected elements whose pre-

Elements of Interest In Mineral Exploration

This discussion will focus on pre-Ambrosia sediment 
samples with anomalous levels of Ag. As, Au, Ba, 
Co, Cr, Cu, Mo. Ni, Pb, Sb, Sc; Th, U, V. and Zn. 
These samples are divided into three groups accord 
ing to their content of Fe and Mn just described. 
These are:
Group (a): samples with both Fe and Mn 
"anomalous"
Group (b): samples with "anomalous" Fe only 
Group (c): samples with normal levels of Fe and Mn

Group (a) Seven sample sites (KA, KD, KG, LE, LG.
LH. and LJ)(Figure 1) wilh "anomalous" Mn and Fe 
are located in a cluster in the vicinity of the northern 
limil of the metavolcanics of the Batchawana min 
eral belt. Two other sites (MG and NA) are located in 
areas of granitic rocks to (he south of the metavol 
canics and another one (AG) is located in the ex 
treme northwest of the area (Figure 1).

It is interesting that five of these points (KG, LE, 
LG, LH, and LJ) are located just to the west of an 
area from which numerous mineral showings have 
been reported (Figure 1). For Ihis reason, these 
samples may or may noi indicate mineralization. The 
mosl interesting sample is clearly LE which, in addi 
tion to having moderately high Fe and Mn (i.e. more 
than one standard deviation beyond the mean) also 
had anomalous Ag, As. Au. Ba, Cu, Pb, Sb, Se, V, 
and Zn (Figure 9)(Table 1). The anomalous Au at 
this site was 6 ppb compared with a mean of 
1.7 ppb for Ihe Mitchell Lake pre-Ambrosia data as a 
whole The Ag value at LE was exceptionally high, at 
38 ppm compared with a background level in ail 
other pre-Ambrosie samples (except LF) of 0.2 ppm. 
Sample, LF from a site close by LE (Figure 9), had 
an Ag value of 72 ppm and Pb value of 62 ppm. It 
should be noted that the Ag levels in the posl- 
Ambrosia of these two. and all other, samples were 
found to be at the detection limit of 0.2 ppm. An 
other interesting sample is LG with anomalous val 
ues of 30 ppm Co and 200 ppm Zn, compared with 
the mean levels of 9.5 ppm and 93.3 ppm respec 
tively for these elements in the pfe-Ambrosia ma 
terial.

Group (b) The nine sample sites with normal Mn, but 
high Fe, are BH, CD, Gl, HD, HE, NK, OC, OD, and OF 
(Figure 8a. Figure 1, Table 1). These sample sites 
are scattered over the entire area. Many of these 
samples were found to have anomalous levels of 
one or more other elements (Figure 9). It is of 
interest that some of these samples (eg. BH, CD, 
and OD) had a loss on ignition greater than 40 0A 
while others (eg. Gl, HD, HE, NK. and OF) had a 
relalively low loss on ignition (below 20 0A), possibly 
reflecting secondary and primary Fe respectively.

Group (c) Group (c) includes 30 samples (AA, CE, 
CG, CK, EA, FA, FD, FH, GA, GB, GC, GE, GF, IH, II, 
JA, JB, KB, KG, Kl, LG, LF, LK, ME, NB, NC, NI, NJ, 
NL, and OE) with normal Fe and Mn levels and 
anomalous levels of the elements of interest (Figure 
9). Of these. 18 sites (AA, CG, CK, EA, FD, GA. GC. 
GE, GF, l!, JB, KC, Kt, LC, LF. NC, NJ and NL) were 
found to have only one element anomalous. Of 
greater interest are the 11 samples with two ele 
ments at a level greater than two standard devi 
ations beyond the mean. These are CE (5 ppb Au 
and 72 ppm V), FA (10 ppm Th and 43.9 ppm U), FH 
(24.7 ppm U and 70 ppm V), GB (8 ppb Au and 
11 ppm Th), IH (155 ppm Cr and 56 ppm Ni), JA 
(5 ppm As and 125 ppm Cr), KB (6 ppm As and 
1 ppm Sb), NL (32 ppm Pb and 1 ppm Sb). NB 
(420 ppm Ba and 132 ppm Cu), NI (6 ppm As and 
1 ppm Sb), and OE (100 ppm Cu and 6 ppm Mo). 
Only one sample with low Fe and Mn was found to 
have more than two elements anomalous, namely 
sample LK, with values of 5 ppm As, 101 ppm Cu, 
18 ppm Se and 9 ppm Th.

Additional Information on Au Values

The map showing locations of samples with high Au 
values (Figure 9) indicates a more or less random 
distribution of anomalous values for this element in 
the pre-Ambrosia material. Similarly, the distribution 
for Au in the post-Ambrosia sediments was also 
found to be random (Figure 10 inset). The lack of 
correlation between Au in the pre- and post-Ambro- 
sia sediments (Figure 10) suggests that the data for 
Ihis element are not necessarily representative, due 
to their very low levels in the lake sediment. These 
data require verification during the mineral resource 
appraisal process.

Elements with Most Values Below Detection in the 
Pre-Ambrosia Lake Sediments

The geochemical data sets for the pre-Ambrosia 
material included some data on the content of Bi, 
Cd, Ta, and W. Most of the W values were at the 
detection limit of the analytical method (1 ppm); 16 
values of "2 ppm" and 4 higher values were also 
reported (Figure 11). The four samples of interest 
here are IF and CE (4 ppm), CA (6 pom), and BH 
(8 ppm). The Cd detection limit was quoted as 
"0.5 pprrT. Only three values exceeding the detec 
tion limit were reported (sample points AA, AH. and 
KD, all with 1 ppm Cd). All samples contained Bi and 
Ta at or below the detection limit of 2 ppm.

(a) (b)

^m.-'-. '
Figure fi. Distribution of sample sites in the Mitchell 
Lake study area with "anomalous" (i.e. > 1 S.D. above 
the mean) a) Fe and b) Mn le vets Samples greater 
than 2 S.D. above the mean are identified by the 
larger symbols
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Figure 10. Relationship between Au concentration in 
pre- and posf-Ambrosia sediments in the Mitchell 
Lake study area.

Inset: Distribution of sample sites within the 
Mitchell Lake study area, with posf-Ambrosia sedi 
ment Au values which exceed 2 S.D. above the mean 
(i.e. ^ ppb) highlighted.

Figure 11. Distribution of sample sites within the 
Mitchell Lake study area with W values in pre-Am 
brosia sediments equal to 2 ppm 9 and greater 
than 2 ppm A

SUMMARY -: . * ,

The methodology summarized in Figure 2 was em 
ployed successfully in the Mitchell Lake area. Quan 
titative data for 35 elements m lake sediments from 
149 sample sites were obtained. The performance o) 
the analytical methods was found to be similar to 
that of previous investigalions in this series (eg. 
Fortescue and Webb 1986a). In this broadsheet the 
description and interpretation of the geochemical 
data is completed at a Global, a Regional and a 
Local Level of detail. The Global Level provides 
links with similar regional lake sediment geochemi 
cal data sets obtained from other areas in the Prov 
ince. The Regional Level interpretation includes gen 
eral information on the abundance of elements in 
lake catchment areas underlain by each of the three 
principal bedrock types in the area. General relation 
ships among the geochemical parameters within the 
Mitchell Lake pie-Ambrosia sediment data set are 
also discussed at this level. The Local Level inter 
pretation is concerned with geochemical anomalies 
for one, or more, elements which occur in individual 
lake sediment samples.

CONCLUSIONS

1. The collection of lake sediment cores, for sepa 
ration of pre- and pos\-Ambrosia material, was 
proven to be feasible in the regional geochemi 
cal survey of the Mitchell Lake area.

2. Multielement geochemical data obtained from 
pre-Ambrosia lake sediments (laid down 100 or 
more years ago) demonstrated that it is prac 
tical to carry out regional geochemical surveys 
in areas where anthropogenic inputs to the sur 
face sediment of midlake basins have occurred 
during the past 100 years.

3. The determination of pH in lakewalers, together 
with 35 elements and loss on ignition in pre- 
Ambrosia lake sedimen! samples, provides a 
database suitable for the interpretation of the 
results at a Global, Regional, and Local level of 
detail. The elements studied include major ele 
ments (Al. Ca, Fe, K. Mg, Mn, Na, P, and Ti) and 
minor/trace elements (Ag, As, Au, Ba. Be, Bi, Br. 
Cd. Co, Cr, Cu, Hf, La, La Mo, Ni. Pb. Sb, Se, Sr, 
Ta, Th, U, V, W, and Zn).

4. A Global Level comparison (using Clarke val 
ues) of the Mitchell Lake pre-Ambrosia data 
with pos\-Ambrosia data revealed that lake sedi 
ments as a whole are enriched in Br, and lhat 
the post-^mfiros/a sediments had higher Pb and 
Zn levels than the pre-Ambrosia sediments. A 
general assessment of the Mitchell Lake sedi 
ment data was conducted at the Global Level, 
through comparisons with similar datasets from 
other areas in Ontario. Most element levels in 
the Mitchell Lake pre-A/niwos/a sediment were 
found to be similar to those in other areas. 
Some elements (Pb, Ba, and Cr), however, were 
found to be lower in the Mitchell Lake area than 
northeast of Sudbury (Sturgeon River area), un 
derlain primarily by orthoquartzites of the Lor 
rain Formation. Similarily, the Mitchell Lake area

exhibited lower levels of Ca and Mg than in an 
area with extensive carbonate-rich Quaternary 
cover (Lake Opapimiskan area)(Fortescue and
Webb 1986b).

5. Two conclusions were drawn from the inter 
pretation of the geochemical data at the Re 
gional Level. Firstly, there are significant dif 
ferences in the levels of elements in pre-Ambro 
sia sediments among catchments which are un 
derlain entirely by metavolcanic, metasedimen- 
tary, or granitic rocks. In addition to providing 
"background" values for elements in lake sedi 
ments in different rock type catchments, this 
information may also be of interest in forestry 
and remote sensing with respect to forest nutri 
tion. Secondly, a number of general relation 
ships among geochemical parameters deter 
mined in the 149 Mitchell Lake area samples 
were discussed. A negative association was 
found between loss on ignition and the major 
element content of pre-Ambrosia sediments, in 
dicating that the level of these elements is 
primarily a function of "sand" versus organic 
matter content of lake sediments. A positive 
correlation was found between lakewater pH 
and the content of a number of trace elements 
(Cu. Mo, and Zn) in the sediment.

6. As a result of interpretation of the geochemical 
data at the Local Level (i.e. on a sample to 
sample basis) it was concluded that: 
i) many anomalous geochemical values for 
elements of interest in mineral exploration were 
associated with sediments with high Fe and/or 
Mn values, and that Ihis might reflect secondary 
scavenging
ii) individual samples of greatest interest usually 
included anomalous values for more than one 
element
iii) geochemical data for elements which have 
levels m lake sedimenl close to the detection 
limit of the analytical method (e.g. Ag and W) 
may have anomalous values (i.e. those above 
Ihe detection limit) which are pertinent to the 
mineral exploration process

7. Although some relatively high gold values were 
found in pre-Ambrosia lake sediment samples, 
these data should be treated with caution and 
may require verification (by resampling and 
reanalysis) before the data can be considered 
to be as reliable as thai for other elements 
described here.
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Table 1a Geochemical data listing for "pre Ambrosia'Make sedimenl collected in Mitchell Lake study area Table 1b.Geochemical aaia listin for "post Ambrosia"lake sediment collected in Mitchell Ldke study area'

AA 47 19.8 84 13.7 709400 5245400 19.8
AS 17 20.3 34 14.5 708500 5246300 5.3
AC 47205 8416.5 705800 5246600 5.0
AD 47 20.3 34 17.0 705300 5247300 21.3
AE 47 20 4 84 18 8 703000 5246400 7.8

AF 47201 8420.5 700900 5245900 25.3
AG 47 21.0 84 22.1 698700 5247300 175.0
AH 47 20.1 84 25.0 695200 5245400 41.3

BA 47 18.5 34 14.0 709000 5243300 29.0
BB 47 18.6 34 15.3 707400 5243300 5.8

BD 47 19.5 84 16.7 705600 5244800 2.5
BE 47 18.5 84 18.3 703700 5242700 8.0
BG 47 19.7 34 22.1 698900 5244800 6.8
BH 47 19.8 34 23.1 697500 5245000 36.3
Bl 47 18.7 84 24.6 695700 5242900 13.0

CA 47 17.5 64 14.0 709200 5241200 53.8
CB 47 17.8 84 14.3 708900 5241800 10.3
CC 47 17.4 84 14.9 708200 5241000 53.8
CD 4717.6 8415.9 706800 5241300 243
CE 47 18.2 84 16.8 70560D 5242200 20.0

CF 47 17.3 84 17.4 705000 5240500 29.6
CG 47 16.7 64 19.1 702800 5240200 10.5
CH 47 18.0 84 19.2 702600 5241900 10.3
CI 47 17.3 84 20.2 701400 5240400 4 8
CJ 47 17.5 84 21.4 699800 5240800 2.0

CK 47 17.9 84 24.5 695900 5241500 3.3
DA 47 15. 8 84 13.9 709500 523S100 11.0
DB 47 16.3 84 14.9 708200 5238800 3.5
DC 47 16.3 84 16.5 706200 5238700 13,5
DD 47 15.8 64 17.1 705500 5238000 43.0

DE 47 16.4 84 18.0 704200 5238900 28.5
DF 47 16.3 84 19.6 702300 5238500 73.0
OG 47 16.6 84 20.0 701700 5239300 73,0
DH 47 16.4 84 20.6 701000 5238800 73.0
DI 47 16.6 84 22.0 599000 5239200 14,8

DJ 47 16.5 84 23.8 696800 5238700 3.5
EA 47 14.5 84 14.2 709200 5235700 30.8
EB 47 15.5 34 14.7 708500 5237400 9.0
EC 47 15.3 34 16.5 706100 5236900 8.3
ED 47 15.5 34 17.6 704300 5237400 43.0

EE 47 15.3 84 18.4 703800 523630D 9.5
EF 47 14.4 64 18.7 703500 5235300 11.0
EG 47 15.3 84 19.7 702200 5236700 17.5
EH 47 14.7 84 20.4 701300 5235500 30.0
EI 47 15.2 84 22.1 699200 5236400 1.8

EJ 47 15.7 84 23.0 698000 5?37400 21.5
EK 4715.5 8424.1 696500 5236800 15.0
EL 47 14.5 84 15.5 707400 5235400 3.5
FA 47 14.0 84 15.0 708200 5234500 4.3
FB 47 13.6 34 15.7 707300 5233900 21.5

FC ^ 14.2 tJ4 19,3 702700 5234700 100.0
FD 47 13.2 84 19 3 702700 5232900 3.5
FE 47 13.9 84 20,5 701300 5234300 100.0
FF 47 14.3 34 21.3 700300 5234900 100.0
FG 47 13.6 84 21.8 699600 5233700 3.3

FH 47 14.3 34 23.5 697400 5234800 15.6
FI 47 13.7 34 24 7 696000 5233800 1.5
FJ 47 13.7 34 15.7 706100 5233900 1.8
FK 47 13.) 84 17 8 704600 5232900 0.5
GA 47 11.7 34 14.3 709200 5230400 5.3

GB 47 12.8 84 14,4 708800 5232400 7.5
GC 47 11.7 84 15.9 707200 5230400 11.8
GO 47 12.8 84 16.4 706400 5232300 8.8
GE 47 12.4 84 16.7 706100 5231700 13.5
GF 47 12.4 84 17.3 704600 5231500 45.3

GG 47 12.3 84 19.0 703200 5231300 5.8
GH 47 13,0 84 20,4 701400 5232400 5.5
GI 47 12 3 84 21.6 700000 5231300 42.8
GJ 47 12.0 84 23.0 698200 5230500 5.5
GK 47 12 3 84 25 5 694900 52310DO 10.0

GL 47 11.7 84 18.7 703700 5230100 2.0
HA 47 11.1 84 15.8 707300 5229200 7.0
HB 47 11.3 84 17.0 705800 5229600 44.8
HC 47 11.1 34 17.6 705100 5229200 44.8
HO 47 10.8 84 18.8 703600 5228600 56.0

HE 47 10.9 84 19.6 702500 5228700 56.0
HF 4711.1 84221 699400 5229100 2.0
HG 47 11.0 64 24.2 696700 5228700 1.3
HH 47 10.4 84 16.5 706400 5227900 2.3
IA 47 9.0 84 13 9 709800 5225400 4.3

IB 47 9.8 84 14.9 706600 5226700 15.8
1C 47 9.1 84 15.1 706300 5225600 7.2
ID 47 9,6 84 16.2 706900 52264DO 9.3
IE 47 9.4 84 17.6 705200 5225900 2.3

IF 47 9,3 84 19. S 702400 5225700 2.3

IG 47 9.4 84 23.4 597900 5225700 3,5
IH 47 10.2 84 24.3 596600 5227100 32.3
II 47 10.1 84 24. S 595000 5225800 32.3
JA 47 7.6 84 14.7 708900 5???700 171.3
JB 47 8.4 84 16. f 706300 5224200 21.8

JC 47 B. 4 84 19.0 703500 5224100 1.8
JD 47 7.7 84 19.5 702900 5222800 23.8
JE 47 8.2 84 20,0 702300 5223400 23.8
JF 47 9.0 84 20 2 701900 5225100 5.8
JG 47 8.3 8421.8 700000 5223500 1.8

JH 47 7.8 84 23.8 697500 5222700 2.8
KA 47 7.3 84 14.0 709800 5222000 171.3
KB 47 7.0 84 15.0 708600 5221600 25.3
KC 47 7.6 84 16 5 705700 5222300 11.5
KD 47 7.4 84 18,3 704400 5222000 3S.O

KE 47 6,9 84 20.1 702200 5221300 18.0
KF 47 7.6 84 20.4 701800 5222300 20.3
KG 47 6.5 84 21.5 700500 5220500 65.0
KH 47 6.8 84 22.2 599500 5223900 8,5
KI 47 7.4 84 23.1 593300 5221900 5,8

KJ 47 6.7 84 23.4 598000 522060C 7.0
KK 47 6.8 84 25.1 595800 5220700 36.8
LA 47 5.9 84 14.6 709300 5219700 13.8
LB 47 5.2 84 16.4 706900 5219000 4.5
LC 47 5.8 84 18.0 704900 5219300 5.5

LD 47 5.1 84 19.7 702700 5217800 12.0
LE 47 5.7 .84 20.8 701400 5218900 49.5
LF 47 5.6 84 21.7 700300 5218700 4.5
LG 47 6,2 84 21.8 700200 5219800 41.0
LH 47 6.2 84 22.2 699600 5219700 41.0

LI 41 6.2 84 23.7 697700 5219800 6.5
LJ 47 5.5 84 23.9 697400 521840C 156.5
LK 47 5. C 84 24.6 696500 5217400 156 5
LL 47 5.1 84 25.3 695700 521760C 28.7
LM 47 5.2 84 18.1 704800 5213000 3.3

LN 47 5.9 84 13.5 703200 5219400 6.3
MA 47 4.1 84 14.2 709900 5216200 1.3

MB 47 3.9 84 17.3 705200 5215700 42.8
HC 47 3.8 64 18.6 704300 5215500 131.0
HD 47 4.0 84 19.5 703100 5215300 131.0

ME 47 4.2 84 21.1 701100 5216200 4.5
HF 47 4. D 84 23.7 697900 5215700 12.8
HG 47 4.7 84 25.0 696200 5217000 28.7
NA 47 2.9 84 14.5 709500 5214000 19.8
NB 47 3.2 34 17.0 706400 5214500 11.5

NC 47 3.2 84 18.0 705200 5214500 131.0
ND 47 2.2 34 18.0 705200 5212400 12.3
NE 47 3.1 34 13.4 704600 5214300 15.8
NF 47 2.8 84 19.5 703200 5213700 29.0
NG 47 3.5 84 19.5 703200 5214900 12.5

m 47 2.3 84 20.7 701700 5212700 1.8
NI 47 3.0 84 24.0 697400 5213700 19.0
NJ 47 2.5 84 24.6 696800 5212900 20.0
NK 47 2.9 84 25.3 69590D 5213500 50.5
NL 47 3.4 84 22.4 699500 5214600 1.8

OA 47 1.0 84 15 5 708300 5210300 1.5
OB 47 2.0 84 17.1 706200 5212300 7.5
OC 47 2.0 34 20.3 702200 5212000 23.5
OD 47 1.6 84 20.7 701800 5211300 13.3
OE 47 2.2 84 22.7 699200 5212300 6.8

OF 47 J 3 84 23.3 69B500 5210500 168. D
OG 47 1.3 34 24.2 697400 5211500 4.8

OH 47 1.2 84 25.8 695300 5210300 5.0
01 47 2.0 8424.5 697000 5212000 3,3

Clarke Index-1 **

i't. Hean 27.4
Minimum 0.5
Maximum 175.0
Variance 1473.0
Standard Deviation 33.4
n 149

Analytical Method ***
Detection Limit

ake Latitude Longitude JTM UTM Lake
ode Eastings Northings Area

(Ha)

158
270
213
177
88

337
2305

C LO

5099
55

32
74
47

308
117

3710
479

3710
4500

14]

567
76
98

376
24

13
514
62

350
1149

179
453
453
453
263

89
190
338
259

1149

138
1561
343
173

23

,m

651
49
29

385

4961
91

4961
4961

70

142
19

124
8

42

457
817

54
45

393

58
326
459

36
79

9
119

1538
1538
2499

2499
44
34

193
27

999
194
100

iyo

56

56
1380
1380
1614

587

57
298
298

34
55

144
1614
1819

172
539

615
247
984
150
115

41
863

56
125
45

136
246
87

1134
1134

52
2492
2492
2669

60

42
l CID

1474
1259
1259

47
100

2669
432

44

1259
81

135
454

63

121
373
531
794
28

94
89

1513
91

111

2196
371

91
73

679
8

5099
1194379

1093
149

Watershed
Area
(ha)

5.2 12.0
2.4 3.5
3.0 15.9
2.6 14.0
5.6 13.6

3.7 4.7
4.8 12.2
4.5 16.9

2.3 2.3
6.0 b. Q

2.9 2.9
1.2 1.2
3.8 11.8
5,5 18.0
2.5 14.2

2.4 10.1
4.2 6.0
2.9 5.4
3.3 10.2
3.8 13.6

4.0 5.2
2.5 6.5
3.7 8.9
1.4 9.9
5.5 12.0

1.3 1.8
2.5 8.3
0.4 0.4
1.3 9.4
3.8 7.2

4.8 6.2
8.5 11.9
6.0 12.6
4.9 4.9
3.7 15.0

3,5 3.8
4.3 7.2
2.7 5.2
2.6 2.6
3.9 15.5

6.2 7.4
2.5 2.5
3.8 6.4
4.7 16.5
5.3 5.3

S & 1 1 C . O 11 . D

1,3 1.3
2.4 5.3
7.0 15.5
3.5 16.0

3.0 9.9
0.9 1.5
4.2 S. 3
4.5 19.0
1.0 1.0

3.2 15.0
3.6 3.6
1,1 1.1
1.4 1.4
7.7 10.3

3.4 3.4
6.8 10.9
4.0 9,5
3.7 4.5
6.9 7,4

3.0 3.0
2.5 6.0
3.8 3.8
4.6 12.3
4.7 6.7

2.5 4.5
2.0 2.0
5,5 5.2
5.0 13.6
2.9 3.7

2.0 3 0
1.4 1,4
1.6 2.9
1.3 1.3
2.4 12.3

1.6 4.3
2.6 6.7
0.4 0.4
1.1 11.9
1.4 1.4

4.8 6.1
2. B 2.6
2.4 2,4
7.0 8.2
0.9 20.0

0.9 0.9
2.2 8.6
1.6 11.3
2.0 5.3
1.6 1.8

2.0 2.0
7.4 14.4
5.2 7.0
2.0 3.0
3.5 20.0

2.9 8.9
2.9 6.8
4.0 19.0
2.2 5.0
1.8 8.2

4.5 4.5
5.9 8.9
4.2 4,2
2.0 2.0
2.7 3.4

2.4 2.4
6.5 10.4
4.3 9.2
5.1 17.4
4.9 9.9

4.6 11.4
10.5 15.8
10.2 16.0
9.9 10.0
1.2 4.3

2.3 8.3
1C "J CI .b L. b
5.4 15.0
5.8 20.0
6.0 6.8

3.6 3.6
4.8 10.6
4.4 4.4
6.8 15.4
4.9 6.2

5.8 20.0
5.5 5.5
5.0 14.2
5.8 18.0
5.7 11.8

1.4 5.8
2.8 4.5
5.5 11.5
5.9 7.3
1.5 1.5

1.5 1.5
3.4 12.2
3.5 3.5
2.5 4.0
2.0 2.3

2.8 8.5
1.9 1.9

1.2 1.2
0.8 0.6

3.65 7.85
0.40 0.40

10.50 20.00
3.94 27.96
1.96 5.29
149 149

Secchi Water
Depth Depth

(m) (m)

6,3
5.2
5.4
5.2
5.0

5.6
6,0
5.4
5.6
5.6

5.0
4.8
5.3
5.3
4.8

5.2
5.8
5.3
5.4

5.1

5.3
4.9
5.4
4.9
5.1

4.7
5.2
4.5
5,2
5.7

5.3
5.4
5.2
5.4
5.2

5.1
5.0
5,2
5.7
5,7

5.5
5 2
5.2
5.3
5.2

4.9
6.5
5.3
5.3
4.8

5.5
4.7
5.6
5.6
6.3

7.2
5.0
4.7
5.3
6.5

5.1
5.4
5.4
5.1
5.8

5.6
5.2
6.2
5.9
6.2

5.8
6.5
6.3
6.4
7.1

6.7
5.5
5.7
6.1
5.9

5.9
5.7
5.6
5.4
6.8

6.3
5.7
6.7
6.8
5.6

6.0
6.3
7.1
6.4
5.7

6.9
6.8
6.7
6.7
6.3

6.8
7.0
7.2
6.3
5.7

6.4
6.6
7.2
6.9
5.9

5.9
7.4
6.5
7.1
7.1

5.9
7.0
7.1
7.0
6.4

6.7
5.5
7.2
7.2
7.2

6 9
6,5
7.1
6,6
6.9

7.2
6.2
6.5
6.5
6.6

6.9
7.0
7.3
7.4
6.2

5.8
5.8
7.0
7.0
7.1

7.4
7.0

6.5
5.8

6.02
4.54
7.43
0.61
0.78

149

Water
pH

1.6 0.43 J001
1.3 0.37 J002
1.1 0.28 J003
1.0 0.2? J005
0.8 0.27 J006

1.0 0.35 J007
1.2 0.34 J008
0.8 0.25 JOOS
1.4 0.31 J011
1.2 0.26 J012

1.0 0.32 J014
0.9 0.25 J015
0.8 0.33 J018
0.7 0.26 J019
0.5 0.13 J020

1.3 0.31 J022
1.6 0.34 J023
1.2 0.31 J024
1.3 0.31 J025
0.9 0.21 J026

1.2 0.32 J027
0.8 0.22 J029
1.0 0.27 J030
0.9 0.23 J031
0.8 0.23 J032

0.7 0.19 J033
1.4 0.28 J035
1.6 0.25 J036
1.4 0.29 J037
1.4 0.27 J039

0.9 0.29 J040
1.0 0.26 J041
1.0 0.25 J042
1.0 0.26 J043
0.6 0.24 J044

0.6 0.21 J045
0.9 0.21 J047
1.2 0.24 J046
1.6 0.22 J049
1.2 0.29 J050

0.8 0.22 J051
1.2 0.33 J052
D. 9 0.32 J053
1.0 0.24 J055
0.9 0.32 J056

0.9 0.27 J057
1.3 0.5 J058
1.3 0.29 J059
I.I 0,28 J061
0.9 0.19 J062

1.2 0.34 J063
0.5 0.27 J064
1.0 0.32 J066
I.I 0.32 J067
1.7 0.49 J068

4.2 0.87 J069
0.9 0.28 J070
0.9 0.26 J071
0.9 0.31 J072
2.0 0.4 J074

1.1 0.28 J075
1.2 0.26 J076
1.3 0.36 J077
0,8 0.28 J078
1,1 0.38 J079

1.1 0.36 J080
1.0 0.28 JOfil
1.3 0.36 J083
1.2 0.32 J084
1.4 0.3 J085

1.5 0.39 J086
2.2 0.42 J088
1.7 0.39 J089
1.5 0.42 J090
3.4 0.7 J091

3.5 0.68 J092
1.0 0.29 JOSS
1.1 0.27 JD95
1.8 0.45 JD96
1.7 0.44 JD98

1.8 0.42 J099
1.5 0.37 J101
2.2 0.4 J102
2.0 0.43 J103
3.8 0.67 0104

1.6 0.39 J105
2.4 0.55 J106
2.4 0.51 J107
2.7 0.4 J109
1.9 0.46 J110

1.6 0.31 Jill
2.8 0.42 J112
4.2 0.42 J113
2.8 0.42 J115
1.6 0.3 J115

4.0 0.56 J117
2.6 0.4 J119
2.9 0.41 J120
3.1 0.59 J121
2.9 0.4 J122

5 6 0.39 J123
4.7 0.38 J125
4. S 0.5 J126
2.2 0.41 J127
1.8 0.34 J128

2.1 0.37 J129
2.2 0.37 J130
4.8 0.46 J132
7.0 0.56 J133
5.3 0.32 J134

4.9 0.45 J135
6.8 0.43 J136
2.7 0.42 J137
4.2 0.42 J138
4.3 0.45 J139

1.4 0.27 J140
3.7 0.47 J142
3.6 0.44 J143
3.6 0.49 J144
5.2 0.4 J145

6.1 0.43 J146
1.4 0.31 J148

4.2 0.54 J149
4.0 0.56 J150
4.1 0.56 J151

4.5 D. 42 J152
2.3 0.35 J154
3.5 0.47 J155
2.5 0.51 J157
2.7 0.53 J158

4.0 0.55 J159
1.7 0.42 J150
1.8 0.49 J162
1.9 0.47 J153
1.9 0.37 J154

6.7 O.S7'J165
3.7 0.4 J166
4.6 0.47 J167
5.4 0.42 J15fi
2.6 0.34 J169

1.3 0.27 J171
1.3 0.37 J172
4.3 0.6 J173
4.0 0.76 J174
5.0 0.7 J175

5.5 0.78 J176
5.4 0,68 J176

5.4 0.63 JI79
7.6 0.59 0180

2.30 0.38
0.51 0.13
7.60 0.87
2.70 0.02
1.64 0.13

149 149

Water Water Lab
Ca Mg Code

(mg/1) (mg/1)

36 54.2 0.2 2.50 3.30 0.39 3 1.67 2 0.50 140 0.36 10 0.50 2 243.90 43 17. 2C 0.75 0.16 1.0 6.25 9 0.31 68 0.56 50 0.74 1.01 0.16 1 0.36 0.11 0.06 56 1.62 0.4 0.74 0.15 0.05 295 0.28 3 2.50 0.14 0.06 23 0.23 1790 1.60 30 2.31 0 0.00 8 0.32 47 Q. 12 2 1.18 6 0.74 0.073 0.12 11.5 5.00 41 0.30 1 0.83 144 1.89 AA AA L001 0.2 - 18 10.00 2 0.50 130 0,46 2,5 15.63 16 0,55 115 0.94 40 0,59 1.81 0.29 180 0.17 3 2.50 25 0.25 1610123.85 3 - 7 0.28 7 0.86 8.9 3.87 44 0.32 1 0.33 235 3.09 AA
26 36.2 0.2 2.50 2.25 0.27 2 1.11 1 0.25 200 0.51 0,5 0.25 2 243.90 19 7.50 0,74 0.16 0.5 3.13 5 0.17 81 0.66 20 0.29 0.74 0.12 i 0.36 D. 24 0.13 17 0.49 0.2 0.37 0.25 0.09 119 0.11 1 0.33 0.52 0.23 17 0.17 595 0.62 20 1.54 0 0.00 4 C. 15 99 0.26 2 1.18 3 0.37 0.105 0.17 3.0 1.30 22 0.16 1 0.83 44 0.58 AS AB L002 0.2 - 6 3.33 Z 0.50 210 0.54 0.5 3.13 5 0.17 60 0.49 21 0.31 0.60 0.10 85 0.03 1 0.33 18 0.13 855 65.77 1 - 4 0.16 3 0.37 2.1 0.91 21 0.15 1 0.33 110 1.45 AB
42 50. Z D. 2 2.50 3.73 0.45 1 0.56 1 0,25 240 0.62 1.0 0.50 2 243.90 35 14.00 0.96 0.21 0.5 3.13 4 0.14 72 0.59 35 0.51 0.97 0.16 l 0.36 0.27 0.15 35 1.01 0.2 0.37 0.23 0.08 128 0.12 2 1.67 0.56 0,25 18 0.18 1810 1.62 14 1.08 0 0.00 6 0.24 110 0.29 2 1.18 5 0.52 0.117 0.19 5.0 2.17 34 0.25 1 0.83 83 1.09 AC AC L003 0.2 - 10 5.56 2 0.50 230 0.59 0.5 3.13 6 0.21 205 1.6B 28 0.41 1.32 D. 21 135 0,13 3 2.50 20 0.20 1266 97.38 1 - 5 0.20 3 0.37 2.6 1.13 35 0.26 1 0.33 135 1.78 AC
36 55.8 0.2 2.50 4.10 0.49 2 1.11 3 0.75 210 0.54 1.5 0.75 2 243.90 68 27.20 1.05 0.23 1.0 5.25 5 0.17 74 0.61 48 0.71 1.00 0.16 1 0.35 0.21 D. 11 45 1.30 0.2 0.37 0.21 0.08 118 0.11 2 1.67 0.30 0.13 21 0.21 2030 1.81 20 1.54 0 0.00 7 0.28 76 0.20 2 1.18 7 0.86 D. 128 0.20 5.4 2.35 39 0.29 1 0.83 56 0.74 AD AD L005 47.5 0.2 - 11 6.11 2 0.50 255 0.65 2.0 12.50 5 0.17 130 1.07 38 0.55 1.07 0.17 100 0.09 3 2.50 22 0.22 1410106.46 3 - 5 0.20 5 0.62 2.1 0.91 38 0.28 1 0.83 139 2.49 AO
11 61-6 0.2 2.50 4.84 0.58 2 1.11 2 0.50 235 0.60 1,5 0.75 2 243.90 69 27.60 0.86 0.18 0.5 3.13 5 0.17 86 0.70 51 0.75 1.32 0.21 l 0.36 0.10 0.05 55 1.59 0.3 0.56 0.13 0.05 99 0.09 1 0,83 0.20 0.09 22 0.22 2330 2.08 18 1.38 0 0.00 7 0.28 60 0.16 2 1.18 6 0.74 0.083 0.13 95 4.13 42 0.31 1 0.83 98 1.29 AE AE LOD6 53.6 0.2 - 18 10.00 12 3.00 195 0.50 2.0 12.50 13 0.45 100 0.32 46 0.68 2.79 0.45 100 0.09 2 1.57 29 0.29 1610139.23 3 - 6 0.24 5 0.74 4.0 1.74 44 0.32 1 0.83 205 2.70 AE

28 31.4 0.2 2.50 3.22 0.39 2 1.11 3 0.75 175 0.45 1.0 0.50 2 243.90 28 11.20 0.47 0.10 0.5 3,13 5 0.17 66 0.54 23 0.34 1.05 0.17 1 0.36 0.14 0.08 43 1.24 0.2 0.37 0.19 0.07 34 0.08 1 0,33 0.21 0.09 24 0.24 1060 0.95 14 1.08 0 0.00 6 0.24 49 0.13 2 1.13 6 0.74 0.087 0.14 4.6 2.00 32 0.24 1 0.83 75 0.99 AF AF L007 28.0 0.2 - 9 5.00 3 0.75 230 0.59 1.0 6.25 8 0.28 92 0.75 26 0.38 1.23 0.20 89 0.08 2 1.57 23 0.23 1030 79.23 1 - S 0.24 7 0.86 3.4 1.48 35 0,26 1 0.33 174 2,29 AF Table 2.Qual 1 ty Coni i o! tffl tfl hsl nqs '
27 25.8 0.2 2.50 5.96 D. 71 1 0.56 1 0.25 360 0.92 1.5 0.75 2 243.90 19 7.60 1.15 0.25 0.5 3.13 16 0.55 100 0.8? 18 0.26 3.68 0.59 5 1.79 0.95 0.52 37 1.07 0,2 0.37 0.36 0.13 960 0.91 2 1.67 1.56 O.B9 20 0.20 1300 1.16 16 1.23 0 0.00 7 0.28 191 0.50 2 1.18 7 0.86 0.158 0 25 3 8 1 65 42 0 31 1 0 63 115 1 53 AG AG L008 28.8 0.2 - 17 9.44 2 D. 50 345 0.88 3.0 18.75 35 1.21 88 0.72 21 0.31 6.83 1.10 5050 4.76 2 1.57 22 0.22 1280 98.46 1 - 6 0.24 5 0.62 2.2 0.96 28 0.21 1 0.83 193 2.54 AG
30 60.5 0.2 2.50 5.05 0.60 1 0.56 2 O.SO 250 0.64 1.0 0.50 2 243.90 59 23.50 0.80 0.17 1.0 5.25 5 0.17 55 0.45 39 0,57 1.25 0.20 1 0.36 0.19 0.10 34 0.98 0.2 0.37 0.17 0.06 155 0.15 3 2.50 0.27 0.12 19 0.19 2100 1.88 12 0.92 0 0.00 b 0.24 73 0.19 2 1.18 4 0.49 0.093 0.15 3.6 3.74 36 0.26 1 0.83 118 1.55 AH AH LOOS 0.2 - 15 8,33 3 0.75 250 0.64 2.5 15.63 7 0.24 120 0.98 46 0.68 2.11 0.34 151 0.14 4 3.33 25 0.25 2100161.54 3 - 5 0.24 5 0.62 8.6 3.74 45 0.33 1 0.83 189 2.49 AH

25 33.8 0.2 2.50 2.50 0.31 1 0.56 2 0.50 140 0.36 0.5 0.25 2 243.90 28 11.20 0.48 0.1C 0.5 3,13 7 0,24 35 0.29 24 0.35 0.58 0.09 1 0.36 0.15 0.08 25 0.72 0.2 0.37 0.13 0.05 156 0.15 2 1.57 0.26 0.11 13 0.13 900 0.80 4 0.31 0 0.00 4 0.16 54 0.14 2 1.18 3 0.37 0.070 0.11 3.5 1.52 31 0.23 1 0.83 57 0,75 6A BA L011 34.8 0.2 - 6 3.33 2 0.50 145 0.37 0.5 3.13 14 0.48 60 0.49 19 0.28 0.86 0.14 245 0.23 2 1.67 13 0.13 725 55.77 1 - 3 0.12 2 0.25 2.2 0.96 28 0.21 1 0.83 38 1.16 BA ieplicate LOI Ag Al As Au Ba Be Bi Br
28 34.6 0.2 2.50 3.50 0.42 1 0.56 1 0.25 145 0.37 1.5 0.75 2 243.90 31 12.40 0.55 0.12 0.5 3 13 10 0.34 56 0.46 23 0.34 0.81 0.13 1 0.35 0.20 0.11 33 0.95 0.3 0.56 0.15 0.05 153 0.14 3 2.50 0.27 0.12 16 0.16 715 0.64 8 0.62 0 0.00 6 0.24 58 0.15 2 1.18 4 0.49 0.074 0.12 12.5 5.48 35 0.26 1 0.83 86 1.13 BR BB L012 0.2 - 5 3.33 2 0.50 235 0.60 0.5 3.13 14 0.48 50 0.41 22 0.32 1.34 0.22 365 0.34 3 2.50 17 0.17 665 51.15 1 - 4 0.16 3 0.37 5.8 2.52 32 0.24 1 0.33 144 1.89 BB ^e (X) [ppm) (X) [ppm) (ppb) (ppm) [ppm) [ppn) (ppm)

26 41.2 0.2 2.50 2.29 0.27 3 1.57 2 0.50 160 0.41 0.5 0.25 2 243.90 20 3.30 0.32 0.07 0.5 3 13 4 0.14 48 0.39 22 0.32 0.44 0.07 1 0.35 0.11 0.06 23 0.66 0.2 0.37 0,10 0.04 49 0.05 1 0.33 0.14 0.06 23 0.23 610 0.54 6 Q. 46 0 O.DO 5 0.20 45 0.12 2 1.18 4 0.49 0.060 0.09 4.7 2.04 18 0.13 1 0.33 53 0.70 BD BD L014 0.2 - 7 3.8S 3 0.75 220 0.55 0.5 3.13 6 0.21 59 0.48 27 0.40 0.51 0.10 71 0.07 2 1.67 28 0.28 785 60.38 1 - 4 0.16 4 0.49 3.1 1.35 24 0.18 1 0.83 142 1.87 BO J004 40.8 0.2 3.26 4 2 255 2 33
19 35.4 0.2 2.50 1.68 0.20 1 D. 56 1 0.25 155 0.40 0.5 0.25 2 243.90 41 15.40 0.34 0.07 0.5 3.13 3 0.10 33 0.27 16 0.24 0.36 0.05 1 0,35 0.15 0.06 13 0.38 0.1 0.19 0.12 0.04 50 0.05 1 0.83 0.25 0.11 16 0.16 420 0.38 10 0.77 Q 0.00 3 0.12 56 0.15 2 1.18 3 0.37 0.067 0.11 5.6 2.43 13 0.10 2 1.57 42 0.55 BE BE L015 40.8 0.2 - 3 1.67 2 0.50 180 0.46 0.5 3.13 4 D. 14 88 0.72 16 0.24 0.50 0.08 102 0.10 1 0.83 14 0.14 610 45.92 0 - 3 0.12 2 0.25 3.8 1.65 15 0.11 1 0.83 81 1.07 BE J010 39.5 0,2 3,12 3 2 225 2 34
34 D. 2 2.50 4.28 0.51 1 0.56 4 1.00 210 0.54 1,0 0.50 2 243.90 132 52.80 0.63 0,14 0.5 3.13 8 0.28 65 0.53 51 0.75 0.93 0.15 1 0.36 0.25 0.14 31 0.90 0.2 0.37 0.21 0.08 129 0.12 2 1.67 0.23 0.10 25 0.25 1570 1.40 12 0.92 0 O.DO 8 0.32 64 0.17 2 1.18 5 0.62 0.099 0.15 4,7 2.04 28 0.21 1 0.83 72 0.95 BG BG LC16 55.5 0.2 - 7 3.89 2 0.50 245 0.63 1.5 9.38 6 0.21 85 0.70 50 0.74 1.18 0.19 101 0.10 3 2.50 25 0.25 1450111.54 2 - 6 C. 24 L 0.49 2.6 1.13 38 0.28 1 0.83 154 2.03 BG J016 39.8 0.2 3.4S 3 5 245 2 34
30 43.4 D. 2 2.50 5.82 0.70 2 1.11 3 2.25 220 0.56 1.5 0.75 2 ?43.90 98 39.20 0.59 013 0.5 3.13 21 0.72 89 0.73 41 060 4.27 0.69 2 0.71 0.33 0.16 63 1.82 0.4 0.74 0.24 0.09 300 0.26 2 1.67 0.29 0.13 26 0.26 2140 1.91 6 0.46 0 0 M 11 0.44 66 0.17 2 1.18 9 1.11 0.108 0.17 12,4 5.39 63 0.46 8 6.67 126 1.66 BH BH L019 55.3 0.2 - 15 8.89 3 0.75 260 0.67 2.5 15.63 12 0.41 130 1.07 43 0.63 4,04 0.65 157 0.15 4 3.33 28 0.28 1850142.31 2 - 7 0.28 6 0.74 6.5 2.83 59 0.43 1 0.83 198 2.61 BH J017 0.2 3,66 4 2 250 2 33
48 60.8 0.2 2.50 2.94 0.35 1 0.56 2 0.50 170 0.44 0.5 0.25 2 243.90 57 22.80 0,48 0,10 0.5 3.13 3 0.10 35 0.29 27 0.40 0.82 0.13 1 0.36 0.17 009 22 0.64 0.1 0.19 0.14 0.05 58 0.05 2 1.67 0.17 0.07 17 0.17 2640 2.35 10 0.77 Q 0,00 5 0,20 59 0.15 2 1.18 4 D. 49 0.080 0.13 4,5 1.96 24 0.18 1 0,83 50 0,66 BI Bl L020 0.2 - 18 10.00 6 1.50 180 0.46 1.0 6.25 5 0.17 94 0.77 40 0.59 1.32 0.21 30 0.08 2 1,67 21 0.21 2370182,31 3 - 5 0.20 5 0.62 3,4 1.48 35 0.26 1 0.83 176 2.34 BI J021 40.6 0.2 3.02 4 2 220 2 34

J028 0.2 3.01 3 1 225 1 2 33
32 38.6 0.2 2.50 3.35 0.40 2 1.11 1 0.25 165 0.42 1.0 0.50 2 243.90 44 17.50 0.54 0.14 0.5 3.13 11 0.38 46 0.38 27 0.40 1.18 0.19 2 0.71 0.25 0.14 30 0.87 0.2 0.37 0.19 0.07 355 0.33 2 1,67 0.34 0.15 14 0.14 1740 1.55 8 0.62 0 0.00 6 0.24 67 0.17 2 1.18 4 0.49 0.095 0.15 5.5 2.39 49 0.36 6 5.00 58 0.89 CA CA L022 0.2 - 20 11.11 Z 0.50 215 0.55 2.0 12.50 38 1.31 57 0.47 25 0.37 7.00 1.13 2370 2.24 1 0.83 14 0.14 1430110.00 2 - 4 0.16 3 0.37 2.9 1.26 47 0.35 1 0.83 155 2.04 CA J034 0.2 2.99 3 2 225 1 2 32
25 35.6 0.2 2.50 Z. 96 0.35 2 1.11 Z 0.50 130 D. 33 1.0 0.50 2 243.90 41 16.40 0.57 0.14 0.5 3.13 8 0.28 46 0.38 26 0.38 1.24 0.20 1 0.36 0.22 0.12 22 0.64 0.1 0.19 0.17 0.06 159 0.15 2 1.57 0.25 0.11 12 0.12 1170 1.04 6 0.46 Q 0.00 5 0.20 56 0.15 2 1.18 3 0.37 0.077 0.12 1.3 0.57 35 0.26 1 0.83 118 1.55 CB C6 L023 38.5 0.2 - 16 8.89 1 0.25 155 0.40 2.0 12.50 15 0.52 69 0.57 24 0.35 5.02 0.81 180 0-17 2 1.67 17 0.17 1070 82,31 2 - 4 0.16 3 0.37 1.3 D. 57 55 0.40 1 0.83 220 2.69 CB J038 0,2 3.12 3 2 230 1 2 31
22 34.6 0.2 2.50 2.18 0.26 3 1.67 Z 0.50 105 0.27 0.5 0.25 2 243.90 39 15.60 0.47 0.10 0.5 3.13 19 0.65 35 0.29 20 0.29 D. S3 D. 13 1 0.36 0.13 0.07 20 0.58 0.1 0.19 0.12 0.04 425 0.40 2 1.67 0.14 0.06 10 0.10 1160 1.04 6 0.46 0 0.00 4 0.16 38 0.10 2 1.18 3 0.37 0.063 0.10 3.4 1.43 33 0.24 1 0.83 55 0.86 CC CC L024 34.3 0.2 - 11 6.11 1 0.25 165 0.42 0.5 3.13 17 0.59 50 0.41 23 0.34 1.42 0.23 395 0.37 2 1.67 13 0.13 1290 99.23 1 - 3 0.12 3 0.37 2.5 1.09 40 0.29 1 0.83 118 1.55 CC J046 40.2 0,2 322 235 1 2
29 44.2 0.2 2.50 4.52 0.54 2 1.11 1 0.25 195 0.50 1.5 0.75 2 243. 9C 60 24.00 0.69 0.15 0.5 3.13 54 1.86 75 0.61 40 0.59 4.97 0.80 2 0.71 0.30 0.16 49 1.42 0.2 0.37 0.22 0.08 515 0.49 3 2.50 0.38 0.17 20 0.20 1940 1.73 6 0.46 0 0.00 9 0.36 75 0.20 2 1.18 6 0.74 0.109 0.17 10.1 4.39 74 0.54 2 1.67 131 1.72 CD CD L025 42.0 0.2 - 12 6.67 I 0.25 215 0.55 2.0 12.50 66 2.28 105 0.86 32 0.47 7.12 1.14 495 0-4? 3 2.50 20 0.20 1700130.77 1 - 5 0.20 3 0.37 4,5 1.96 75 0,56 1 0.83 183 2.41 CD J054 0.2 3.09 4 1 230 1 2 32
37 52.8 0.2 2.50 3.02 0.36 3 1.57 5 1.25 140 0.36 1.0 0.50 2 243.90 81 32.40 0.50 0.11 0.5 3.13 3 0.10 35 0.29 35 0.51 0.70 D. 11 1 0.36 0.15 0.08 32 0.92 0.1 0.19 0.14 0.05 67 0.06 2 1.67 0.13 0.06 17 0.17 1780 1.59 5 0.46 Q 000 e 0 24 42 0.11 2 1.18 4 0.49 0.069 0.11 13.0 5.65 72 0.53 4 3.33 79 1.04 CE CE L026 52.0 0.2 - 10 5.56 3 0.75 175 0.45 1.5 9.38 6 0.21 69 0.57 37 0.54 1,14 0,18 94 0.09 2 1.67 21 0.21 1810139,23 2 - 5 0.20 3 0.37 7.6 3.30 38 0.28 1 0.83 190 2.50 CE J060 0.2 3.18 4 2 235 1 2 31

J065 40.0 0.2 3.12 4 2 230 1 2 32
25 44.8 0.2 2.50 2.59 0.31 3 1.67 Z 0.50 105 0.27 0.5 0.25 2 243.90 32 12.80 0.49 0.11 0.5 3.13 5 0.17 42 0.34 33 0.49 0.70 0.11 3 1.07 0.13 0.07 21 0.61 0.2 0.37 0.12 0.04 76 0.07 2 1,67 0.13 0.06 17 0.17 1330 1.19 6 0.46 0 0.00 5 0.20 38 0.10 2 1.18 4 0.49 0.059 0.09 5. t 2.26 26 0.19 2 1.6/ 132 1.74 CF CF L027 0.2 - 6 3.33 4 1.00 200 0.51 1.5 9.38 8 0.28 64 0.52 30 0.44 1.17 0.19 92 0.09 2 1.67 22 0.22 1020 78.46 1 - 6 0.24 4 0.49 4.8 2.09 36 0.26 1 0.83 152 2.00 CF J073 41.2 0,2 3.46 4 5 250 1 2 32
20 0.2 2.50 2.52 0.30 1 0.56 1 0.25 140 0.36 0.5 0.25 2 243.90 26 10.00 0.30 0.06 0.5 3.13 3 0.10 43 0.35 31 0,31 0.53 0.09 1 0.35 0.19 0.10 20 0.58 0.2 0.37 0.15 0.05 54 0.05 1 0.83 0.18 0.08 15 0.15 1040 0.93 10 0./7 0 0.00 4 0.16 41 0,11 2 1.18 4 0.49 0,088 0.14 4.3 1.37 20 0.15 1 0.83 60 0.79 CG CG L029 39.5 0.2 - 3 4.44 4 1.00 190 0.49 2.0 12.50 6 0.21 81 0.66 28 0.41 0.76 0.12 105 0.10 2 1.67 19 0.19 1360104.62 1 - 4 0.16 4 0.49 3.4 1.48 28 0.21 1 0.83 172 2.26 CG J082 0.2 3.07 3 1 220 l 2 30
24 40.2 0.2 2.50 2.65 0.32 1 0.56 2 0.50 120 0.31 1.0 0.50 2 243.90 3S 14.40 0.45 0.10 0.5 3.13 4 0.14 34 0.28 30 0.44 0.56 0.09 1 0.36 0.15 0,08 28 0.81 0.2 0.37 0.14 0.05 70 0.07 4 3.33 0.16 0.07 13 0.13 770 D. 69 8 D. 62 0 0.00 5 0.20 43 0.11 2 1 18 4 0.49 0.066 0.10 11.4 4.96 21 0.15 I 0.83 56 0.74 CH CH L030 40.8 0.2 - 5 2.78 2 0.50 165 0.42 1.0 6.25 6 0.21 61 0.50 27 0.40 0.84 0.14 36 0.08 3 2.50 15 0.15 865 66.54 1 - 4 0.16 3 0.37 5.7 2.46 25 0.19 1 0.83 125 1.64 CH J087 40,2 0.2 3,33 4 4 230 1 2 32
3? 42.2 0.2 2.50 3.02 0.36 1 0.56 1 0.25 220 0.56 0.5 0.25 2 243.90 19 7.60 0.70 015 0.5 3.13 5 0.17 57 0.55 18 0.25 0.87 0.14 3 1.07 0.39 0.21 20 0.58 0.2 0.37 0.27 0.10 130 0.12 2 1.67 0.60 0.26 12 0.12 1330 1.19 10 0.77 0 0.00 5 0.20 104 0.27 2 1.18 4 0.49 0.123 0.19 4.6 2.00 26 0.19 1 0.83 49 0.64 CI CI L031 0.2 - 5 2.78 1 0.25 220 0.56 0.5 3.13 5 0.17 68 0.56 20 0.29 0.83 0,13 1 09 0.10 2 1.67 14 0.14 1230 9462 1 - 4 0.16 3 0.37 2.7 1.17 27 0.20 1 0.83 104 1.37 CI J094 0.2 3.49 4 1 240 1 2 31
22 54.6 0.2 2.50 3.26 0.39 1 0.56 1 0.25 190 0.49 1.0 0.50 2 243.90 39 15.60 0.63 0.14 0.5 3.13 3 0.10 41 0.34 20 0.29 0.64 0,10 2 0.71 0,29 0.16 18 0.52 0.3 0.56 0.20 0.07 88 0.08 1 0.83 0.40 0.18 12 0.12 805 0.72 10 0.77 0 0.00 5 0.20 81 0.21 2 1.18 4 (l 49 0.095 0.15 9.4 4.09 23 0.17 1 0.83 56 0.74 CJ CJ L032 52.3 0.2 - 4 2.22 1 0.25 190 0.49 0.5 3.13 4 0.14 91 0.75 27 0.40 0.69 0.11 38 O.DS 2 1.67 16 0.16 1180 90.77 1 - 5 0.20 3 0.37 7,4 3.22 28 0.21 1 0,83 98 1.29 CJ J097 50.8 0.2 3.50 3 2 245 1 2 32

J10D 0.2 3.42 4 5 240 1 2 33
28 15.6 0.2 2.50 5.09 0.61 2 1.11 1 0.25 395 1.01 1.0 0.50 2 243.90 8 3.20 1.38 0.30 0.5 3.13 3 0.28 92 0.75 29 0.43 1.56 0.25 8 2.85 1.37 0.74 32 0.92 0.4 C. 74 0.49 0.18 220 0.21 1 0.83 1.88 0.83 23 0.23 565 0.50 6 0.46 0 0.00 8 0.32 250 0.65 2 1.18 7 0.86 0.191 D. 30 5.0 2.17 37 0.27 1 0.83 50 0.66 CK CK L033 0.2 - 7 3.39 Z 0,50 195 0.50 0.5 3.13 4 0.14 67 0.55 21 0.31 0,68 0.11 67 0.06 1 0.83 20 0.20 87D 66.92 1 - 4 0.16 4 0.49 3.0 1.30 21 0.15 1 0.63 110 1,45 CK J108 0.2 3.36 3 5 270 1 2 33
41 45,8 0.2 2.50 3.18 0.36 2 1,11 1 0.25 130 0.46 1.0 0.50 2 243.90 36 14.40 0.83 0.18 0.5 3.13 4 0.14 61 0.50 26 0.38 0.34 0.14 2 0.71 0.32 017 30 0.87 04 0.74 0.21 0.08 110 0.10 2 1.67 0.65 0.29 14 0.14 1690 1.51 8 0.62 0 0.00 5 0.20 103 0.27 ? 1.18 4 0 49 0.100 0.16 3.6 1.57 26 0.19 1 0.83 60 0.79 DA DA L03E 41.6 0.2 - 7 3.89 3 0.75 200 0.51 1.5 9.38 7 0.24 110 0.90 31 0.46 1.42 0.23 114 0.11 3 2.50 20 D. 20 1510116.15 1 - 5 0.20 5 0.37 2.7 1.17 35 0.26 4 3.33 133 1.75 DA J1I4 39.6 0.2 3.42 3 2 240 1 2 31
30 40.2 0.2 2.50 1.62 0.19 1 0.56 1 0.25 155 0.42 0.5 0.25 2 24390 19 7.60 0.39 0.08 D. 5 3.13 2 0.07 29 0.24 15 0.22 0.35 0.06 2 0.71 0.23 0,13 22 0.64 0.2 0.37 0.12 0.04 56 0.05 1 0.83 0.33 0.15 9 0.09 295 0.26 10 0.77 0 0.00 3 0 12 68 0.18 2 1.18 4 0,49 0.061 0.13 1.7 0.74 12 0.09 1 0.83 19 0.25 DB DB L036 0.2 - 2 1.11 3 0.75 191 0.49 0.5 3.13 3 0.10 136 1.11 17 0.25 0,52 0.08 75 0.07 1 0.83 13 0.13 525 40.38 0 - 3 0.12 2 0.25 1.4 0.61 16 0.12 1 0.83 62 0.82 DB J118 0.2 3.12 4 2 220 1 2 31
34 0.2 2.50 3.89 0.47 2 1.11 1 0.25 130 0.46 LO 0.50 2 243.90 39 15.60 0.90 0.19 D. 5 3.13 5 0.17 67 0.55 50 0.74 0.90 0.14 1 0.36 0.25 0.14 19 0.55 0.3 0.5S 0.21 0.08 120 D. 11 2 1.57 0.35 0.15 16 0.16 1620 1.45 10 0,77 0 O.OC 7 0.28 78 0.20 2 1.18 4 0.49 0.108 0.17 3.9 1.70 34 0.25 1 0.83 75 0.99 DC OC L037 0.2 - 8 4.44 I 0.25 220 0.56 2.5 15.63 6 0.21 110 090 42 0.62 1.00 0.16 120 0.11 2 1.67 21 D. 21 1490114.62 2 - 5 0.20 4 0.49 2.9 1.26 41 0.30 1 0.83 210 2.76 DC J124 40.0 0.2 3.21 4 2 225 1 2 32
27 33.4 0;2 2.50 3.98 0.48 1 0,56 1 0.25 135 0.35 1.0 0.50 2 243.90 52 20.80 056 0.12 0.5 3.13 12 0.41 63 0.52 32 0.47 1.26 0.20 I 0.36 020 0.11 29 0.84 0.2 0.37 0.15 0.05 330 0,31 2 1.57 0.28 0.12 13 0.13 1210 1.08 10 0.77 0 0.00 5 0.20 58 0.15 2 1.18 3 0.37 0086 0.14 3.2 1.39 49 0.35 1 0.83 95 1.25 DD CD L039 34.4 0.2 - 10 5.56 2 0.5Q 180 0.46 1.5 9.38 29 l.DO 75 0.61 31 0.46 3.24 0.52 970 D. 92 2 1.67 18 0.16 1200 92.31 1 - 5 0.20 3 0.37 2.4 1.04 49 0.36 1 0.83 179 2.36 DO J131 0.2 2.98 3 4 215 1 2 33

J141 40.4 0.2 3.39 3 1 230 1 2 31
24 0.2 2.50 3.40 0.41 1 0.56 1 0.25 130 0.33 1.0 0.50 2 243.90 76 30.40 0.56 0.12 3.5 3.13 5 0.17 45 0.37 28 0.41 0.68 0.11 1 0.36 0.19 0.10 28 0.81 02 0.37 0.14 0.05 99 0.09 2 1.67 0.20 0.09 15 0.15 1200 1.07 10 0.77 0 0,00 5 0.20 45 0,12 2 1.18 3 0.37 0.080 0.13 4.4 1.91 26 0.19 1 0.83 94 1.24 DE DE L04C 4.3.8 0.2 - 9 5.00 5 1.25 175 0.45 2.5 15.53 B 0.21 94 0.77 31 0.46 1.11 0.18 108 0.10 2 1.67 20 0.20 1290 99.23 1 - 5 0.20 3 0.37 4.0 1.74 34 0,25 1 0.83 205 2.70 DE J147 39.2 0.2 3.33 4 2 230 1 2 32
29 29.6 0.2 2.50 5.11 0.61 1 0.56 1 0.25 310 0.79 1.0 0.50 2 243.90 42 16.80 1.03 0.22 0.5 3.13 5 0.21 85 0.70 20 0.29 1.05 0.17 4 1.43 0.93 0.51 23 0.66 0.3 0.55 0.37 0.13 215 0.20 1 0,83 1.28 0.56 16 0.16 940 Q. 84 14 1.08 0 0 00 6 0.24 174 0.45 2 118 4 0.49 0.169 0.27 4. S 2.13 26 0.21 1 0.83 42 0.55 DF DF L041 31.0 0.2 - 3 1,57 3 0.75 320 0.82 0.5 3.13 7 0.24 155 1.27 24 0.35 1.33 0.21 210 0.20 2 1.67 19 0.19 895 68.35 1 - 6 0.24 4 0.49 4.2 1.83 33 0.24 1 0.83 119 1.57 DF J153 40.0 0.2 3.20 4 3 225 1 2 32
33 49.2 0.2 2.50 4.08 0.49 1 0.56 1 0.25 190 0.49 1.0 0.50 2 243.90 87 34.80 0.63 0.18 0.5 3.13 5 0.17 51 0.42 39 0.57 0.82 0.13 Z 0.71 0.31 0.17 38 1.10 0.4 0.74 0.24 0.09 144 014 1 0.83 0.34 0.15 17 0.17 1490 1.33 14 1.08 0 0.00 6 0,24 75 0.20 2 1.16 4 0.49 0.108 0.17 8.3 3.61 25 0.18 1 0.83 64 0.84 DG DG L042 51.6 0.2 - 8 4.44 4 1.00 210 0.54 3.5 21.88 6 0.21 64 0.52 42 0.62 0.87 0.14 120 0.11 2 1.67 21 0.21 1360104.62 2 - 5 0.20 4 0.49 5,5 2.39 32 0.24 1 0.83 215 2.83 DG J156 0.2 3.32 4 3 225 1 2 32
27 35.6 0.2 2.50 3.36 0.40 1 0.56 1 0.25 145 0.37 1.0 0.50 2 243.90 40 16.00 0.48 0.10 0.5 3.13 5 0.17 43 0.35 21 0.31 0.62 0.10 1 0.36 0.21 0.11 34 0.98 0.3 0.56 0.16 0.06 109 0.10 1 0.83 0.24 0.11 15 0.16 730 0.65 8 0.62 0 0.00 5 0.20 51 0.13 2 1.18 4 0.49 0.081 0.13 6.7 2.91 21 0.15 1 0.83 71 0.93 DH DH L043 0.2 4 2.22 1 0.25 190 0.49 0.5 3.13 6 0.21 55 0.45 24 0.35 0.85 0.14 470 0.44 2 1.67 18 0.18 715 5500 1 - 3 0.12 3 0.37 4.0 1.74 22 0.15 1 0.83 123 1.62 DH J161 0.2 3.33 3 4 230 1 2 37
27 58.6 0.2 2.50 3.65 0.44 1 0.56 1 0.25 215 0.55 1.0 0.50 2 243.90 42 16.80 0.81 0.17 D. 5 3.13 5 0.17 49 0.40 28 0.41 0.85 0.14 2 0.71 032 017 30 0.87 02 0.37 0.27 0.10 151 0.14 1 0.83 0.55 0.24 12 0.12 1160 1.04 8 0.62 0 0.00 5 0.20 89 0 23 2 1,18 4 0,49 0.109 0.17 7.1 3.09 30 0.22 1 0 83 39 0 51 DI DI L044 0.2 - 4 2.22 3 0.75 240 0.62 1.0 6.25 5 0.17 68 0.56 33 0.49 0.75 0.12 108 0.10 2 1.67 15 0.15 1210 93.08 4 - 5 0.20 4 0.49 5.0 2.17 29 0.21 1 0.83 107 1.41 DI J170 40.4 0.2 3.31 3 1 230 1 2 30

J177 41.0 0.2 3.26 2 1 230 1 2 32
33 0.2 2.50 2.80 0.33 1 0.56 1 0.25 150 0.38 0.5 0.25 2 243.90 40 16,00 0.46 0.10 0.5 3.13 3 0.10 48 0.39 23 0.34 0.59 0.09 2 0.71 0.18 0.10 28 0.81 0.2 0.37 0.14 0.05 65 0.06 1 0.83 0.25 0.11 12 0.12 1130 1.01 10 0.77 0 0,00 4 0.15 55 0.15 2 1.13 3 0.37 0.085 0.13 3.8 1.55 25 0.13 1 0.83 58 0.76 DJ DJ L045 0.2 - 7 3.89 1 0.25 195 0.50 1.5 9.36 4 0.14 70 0.57 23 0.34 074 0.12 78 0.07 1 0.83 16 0.16 995 76.54 1 - 4 0.16 4 0.49 2,6 1.13 29 0.21 1 0.83 163 2,14 DJ
31 46.6 0.2 2.50 5.C6 0.61 2 1.11 l D. 25 230 0.59 1.5 Q. 75 2 243.90 47 1880 1.13 0.24 0.5 3.13 5 0.17 75 0.51 31 0.45 0.86 014 2 0.71 0.40 0.22 31 0.90 0.4 0.74 0.25 0.09 123 0.12 1 0.33 0.54 0.24 14 0.14 1560 1.39 14 1.08 0 0.00 6 0.24 114 0.30 2 1.18 5 0.62 0.119 0.19 16.9 7.35 28 0.21 1 0.83 55 0.74 EA EA L047 49.6 0.2 - 7 3.89 2 0.50 205 0.53 2.0 12.50 5 0.17 117 0.96 28 0.41 0.87 0.14 95 0.09 2 1.67 18 0.18 1480113.85 1 - 5 0.20 5 0.62 10.9 4.74 28 0.21 1 0.83 169 2.22 EA Mean 40,86 0,20 3.25 3.48 2.45233.33 1.00 2.00 32.24
31 39.2 0.2 2.50 2.76 0.33 1 0.56 1 0.25 150 0.41 0.5 0.25 2 243.90 33 13.20 0,68 0.15 0.5 3.13 4 0.14 37 0.30 27 0.40 0.58 0.09 2 0.71 0.25 014 20 0.58 0.2 0.37 0.18 0.07 91 0.09 2 1.67 0.39 0.17 13 0.13 1060 0.95 6 0.46 0 0.00 4 0.16 74 0.19 2 1.18 3 0.37 0.088 0.14 3.6 1.57 19 0.14 1 0.83 63 0.83 EB EB L04S 32.8 0.2 - 3 1.67 2 0.50 200 0.51 0.5 3.13 5 0.17 68 0.56 24 0.35 0.77 0.12 87 0.08 2 1.67 18 0.18 990 76,15 1 - 4 0.16 3 0.37 2.7 1.17 23 0.17 1 0,83 121 1.59 EB Variance 732 0.00 0.03 0.33 1.83143.68 0.00 0.00 1.98
28 36.2 0.2 2.50 2.13 0.25 1 0.56 1 D. 25 145 0.37 0.5 0,25 2 243.90 27 10.80 0.57 0.12 0.5 3.13 5 0.17 34 0.28 22 C. 47 0.43 0.07 1 0.36 0.15 0.09 20 0.58 0.1 0.19 0.14 0.05 58 0.05 1 0.33 0.18 0.08 18 0.18 530 0.47 8 0.52 0 0.00 3 C. 12 47 0.12 2 1.18 2 0.25 0.070 0.11 3.1 1,35 15 0.12 1 0.83 74 0.97 EC EC L049 30.0 0.2 - 4 2.22 1 0.25 165 0,42 0.5 3.13 5 0,17 66 0,54 22 0.32 0.53 0.09 76 0.07 1 0.83 16 0.16 585 45.00 1 - 3 0.12 2 D. 25 2.2 0.96 17 0.13 1 0.83 125 1.64 EC Standard
31 52. D 0.2 2.50 4.57 0.56 3 1.67 1 D. 25 155 0.42 1.0 0,50 2 243.90 64 25.60 0,72 0.15 0.5 3.13 10 0.34 56 0,46 45 0.65 1,35 0,30 1 0.36 0.24 0.13 38 1.10 0.2 0.37 0.18 0.07 250 0,24 2 1.67 0.28 0.12 16 0.16 1890 1.69 10 0.77 0 0.00 7 0.28 65 0 17 2 1.18 4 0.49 0.100 016 4.9 ?.13 54 0.40 1 0.83 87 1.14 ED ED L050 49.5 0.2 - 16 8 89 2 0.50 265 0.68 2.0 12.50 10 0.34 82 0.67 47 0.69 2,98 0.48 197 0.19 Z 1.67 22 0.22 2010154.62 2 - 6 0.24 4 D. 49 3.9 1.70 62 0.46 1 0.83 199 2.62 ED Deviation 2.80 0.00 0.18 0.58 1.37 11.47 0.00 0.00 1.42

C. V. U) 6.86 0.00 5.42 16.54 56.12 4.91 0.00 0.00 4.42
33 0.2 2.50 3.45 0.41 2 Lil 1 0.25 140 0.36 1.0 0.50 2 243.90 54 21.60 0.50 0.11 D. 5 3.13 8 0.28 45 0.37 22 0.32 0.94 0.15 1 0.36 0.17 0.09 27 0.78 0.1 0.19 0.12 0.04 152 0.15 3 2.50 0.21 0.09 13 0.13 795 0.71 8 0.62 0 0.00 4 0.16 49 0.13 Z 1.18 3 0.37 0.070 0.11 7.7 3.35 24 0.18 1 0.83 72 0.95 EE EE L051 39.5 0.2 - 13 7.22 5 1.25 200 0.51 2.0 12.50 27 0.93 71 0.58 29 0.43 2.15 0.35 275 0.26 4 3.33 20 0.20 940 72.31 2 - 5 0,20 5 0,52 7.2 3.13 34 0.25 1 0.83 210 2.75 EE n 16 30 30 29 29 30 30 30 29
33 26.2 0.2 2.50 4.58 0.56 1 0.56 1 D. 25 255 0,55 1.0 0,50 2 243.90 23 9.20 1.15 0.25 0.5 3.13 13 0.45 30 0.56 23 0.34 1.38 0.22 2 0.7] 0.67 0.36 29 0.34 0.2 0.37 0.37 0.13 225 0.21 1 0.83 1,33 0,59 21 0,21 855 0.76 8 0.62 0 0.00 6 0.24 160 0.42 2 1.18 4 0.49 0.153 0.24 3.7 1.61 34 0.25 1 0.83 64 0.84. EF EF L052 32.4 0.2 - 4 2.22 1 0.25 245 D. 53 0.5 3.13 10 0.34 120 0.98 25 0.37 1.21 0.19 140 0.13 2 1.67 26 0.26 715 55.00 D - 5 0 20 4 0.49 4.0 1.74 28 0.21 1 0.83 111 1.46 EF Analytical
27 42.3 0.2 2.50 3.63 0.43 1 0.56 1 0.25 180 0.46 1.0 0.50 2 243.90 46 18.43 0.63 0.15 0.5 3.13 ? 0.17 60 0.49 23 0.34 0.74 0.12 1 0.36 0.30 0.16 30 0.87 0.1 0.19 0.24 0.09 98 0.09 1 0.83 0.45 0.20 16 0.16 1230 1.10 10 0.77 0 0.00 5 0.20 84 0.22 2 1.18 3 0.37 0.105 0,17 6.6 2,87 21 0.15 1 0.83 59 0.78 EG EG LD53 46,0 0.2 - 6 3.33 2 0.50 215 0.55 2.5 15.63 6 0.21 87 0.7] 30 0.44 0.82 0.13 HO 0.10 2 1.67 21 0.21 1340103.08 1 - 4 0,16 4 0.49 5.4 2.35 30 0.22 1 0.83 220 2.89 EG Method" - AAS ICP NAA NAA ICP ICP ICP NAA
35 57.5 0.2 2.50 4.46 0.53 1 0.56 1 0.25 130 0.46 1.0 0.50 2 243.90 71 28.40 0.62 0.13 0.5 3.13 4 \14 59 0,48 35 0.53 1.17 0.19 1 0.36 0.25 0.14 36 1.04 0.2 0.37 0.19 0.07 124 0.12 2 1.67 0.23 0,10 15 0.15 1490 1.33 12 0.92 0 0.00 7 0.28 58 0.15 ? 1.18 4 0.49 0.104 0.16 7.3 3.17 39 0.29 1 0.83 49 0.64 EH EH LD55 0.2 - 6 3.33 6 1.50 210 0.54 1.0 5.25 4 0.14 65 0.54 34 0.50 1.18 0.19 99 0.09 2 1.67 16 0.16 1530117.69 1 - 5 0.20 4 0.49 5.1 2.22 40 0.29 1 0.83 92 1.21 EH Detection
21 45.0 0.2 2.50 3.34 040 1 0.56 1 0.25 150 0.38 1.0 0.50 2 243.90 33 13.20 0.73 0.15 0.5 3. lo 4 0.14 35 0.29 25 0.37 0.60 0.10 1 0.36 0.20 0.11 29 0.84 0.1 0.19 0.18 0.07 84 0.08 ] 0.83 0.22 0.10 14 0.14 940 0.84 16 1.23 0 0.00 4 0.16 62 0.16 2 1.18 3 0.37 0.084 0.13 8.8 3,83 22 0.16 1 0.83 108 1.42 EI EI L056 0.2 - 9 5.00 3 0.75 185 0.47 3.0 18.75 5 0.17 98 0.80 28 0.41 0.89 0.14 83 0 08 2 1.67 21 0.21 1120 36.15 2 - 4 0.16 5 0.62 5.8 2.52 30 0.22 1 0.83 245 3.22 EI Limit 0.5 0.01 1 1 1 0.5 2 1

41 570 0.2 2.50 3.60 0,43 1 0.55 1 0.25 235 0.60 1.0 0.50 2 243.90 46 18.40 0.71 0.15 0.5 3.13 4 0.14 54 0.44 24 0.35 0.95 0.15 1 0.36 0.25 0.14 32 0.92 0.1 0.19 0.16 0,06 90 0.08 1 0.83 0.35 0.15 12 0.12 2170 1.94 14 1.08 0 0.00 5 0.20 87 0.23 2 1.18 4 0.49 0.102 0.16 6.3 2.74 25 D. 18 1 0.33 55 0.72 EJ EJ L057 46.4 0.2 - 7 3.89 3 0.75 255 0.55 0,5 3.13 5 0.17 155 1.27 24 0.35 1.34 0.22 112 0.11 2 1.67 14 014 1590122.31 1 - 4 0.16 5 0.62 5.0 2.17 30 0.22 1 0.63 95 1.25 EJ

26 0.2 2.50 2.71 0,32 3 1.67 1 0.25 190 0.49 0.5 0.25 2 243.90 17 6.80 0.86 0.13 0.5 3.13 10 0.34 76 0.62 20 0.29 0.99 0.16 1 0.36 0.33 0.18 39 1.13 0.2 0.37 0.24 0.09 108 0.1D 2 1.67 0.56 0.25 IB 0.16 490 0.44 14 1.08 0 0.00 4 0.16 101 0.26 2 1.18 4 0.49 0.091 0.14 8.4 3.65 24 0.18 1 0.83 . 81 1.07 EK EK L058 0.2 - 5 2.78 1 0.25 235 0.6C 1.5 9.38 12 0.41 124 1.02 22 0.32 1.32 0.21 150 0.14 2 1.67 21 0.21 810 52.31 1 - 4 0.16 4 0.49 5.3 2.30 29 0.21 1 0.63 220 2.89 EK Replicate Ca Cd Co Cr Cu Fe Hf K La
29 33.8 Q. Z 2.50 3.91 0.47 1 0.56 2 D. 50 230 0.59 1.0 0,50 2 24390 22 8.80 0.70 0.15 0.5 3.13 6 0.21 81 0.66 25 0.37 0.86 0.14 3 1.07 0.50 0.27 18 0.52 0.2 0.37 0.28 0.10 123 0.12 1 0.83 0.74 0.33 18 0.18 1290 1.15 14 1.08 0 0.00 5 0.20 110 0.29 2 1.18 3 0.37 0.131 0.21 2.4 1.04 26 0.19 1 0,83 73 0.96 EL EL L059 39.8 0.2 - 5 2.78 2 0.50 205 0.53 1.5 9.38 8 0.28 89 0.73 28 0.41 0.98 0.16 102 0.10 1 0.83 22 0.22 1460112.31 1 - 4 0.16 3 0.37 1.9 0.83 28 0.21 1 0.83 177 2.33 EL Ct̂ e ft] (ppn) (ppm) (ppn) (ppi) (X) (ppm) (X) (ppm)
37 50.0 0.2 2,50 5,38 0.64 3 1.67 3 0.75 210 0,54 1.5 0.75 2 243.90 57 22.80 0.85 0.13 0.5 3.13 7 0.24 76 0.52 43 0.63 1.10 0,18 1 0.36 0.39 0.21 69 1.99 0.6 1.48 0.29 0.10 143 0.13 1 0.83 0.35 0.15 15 0.15 1740 1.55 14 1.08 0 0.00 8 0.32 73 0.19 2 1.18 10 1,23 0.118 0.19 43.919.09 39 0.29 1 0.83 72 0.95 FA FA L061 0.2 - 8 4.44 1 0.25 215 0.55 2.5 15.63 5 0.17 73 0.60 39 0.57 1.26 0.20 100 0.09 2 1.57 17 0.17 1540118.45 2 - 6 0.24 8 0.99 15.5 7.17 38 0.28 1 0.83 190 2.50 FA
37 0.2 2.50 3.37 0.40 2 1.11 2 D. 50 185 0.47 1.0 0.50 2 24390 72 28.80 0.57 0.12 0.5 3.13 3 0.10 51 042 34 0.50 0.79 0.13 1 0.36 0.21 0.11 24 0.69 0.2 0.37 0.16 0.06 79 0.07 2 1.67 0.27 0.12 15 0.15 1920 1.71 14 1.08 0 0.00 5 0.20 62 0.16 2 1.18 4 0.49 0.098 0.16 8.4 3.65 33 0.24 1 0.83 62 0,82 FB FB L062 52.5 0.2 - 14 7 78 4 1.00 210 0.54 2 5 15 63 6 0.21 72 0.59 38 0.56 0.91 0.15 90 0.08 2 1.57 24 0.24 1750134.62 3 - 6 0.24 6 0.74 7.7 3.35 37 0.27 1 D. 33 260 3.42 FB J004 0.85 0.5 9 115 91 1.54 0.29 32

J010 0.70 0.5 9 94 78 1.40 0.31 34
36 36.4 0.? 2.50 4.74 0.57 1 0.56 3 D. 75 220 0.56 1.0 0.50 2 243.90 21 8.40 0.63 0.18 0.5 3.13 10 0.34 95 0.78 27 0.40 121 0.19 2 0.71 0.50 0.27 29 0.84 0.2 0.37 0.32 0.12 171 0.16 1 0.83 0.94 0.41 20 0.20 1410 1.26 14 1.08 0 O.DO 5 0.20 124 D. 32 2 1.18 3 0.37 D. 135 0.21 4.6 2.00 32 0.24 1 0.63 72 0.95 FC FC L063 40.4 0.2 - 6 3.33 1 0.25 235 0,60 1.5 9,38 10 0.34 145 1.19 35 0.51 1.41 0.23 145 0.14 3 2 50 26 0.26 1380106.15 1 - 5 0.20 4 0.49 5.0 2.17 41 0.30 1 0.83 200 2.53 FC J016 0.77 0.5 10 110 88 1.52 0.35 33
19 24,0 0.2 2.50 4.62 0.55 1 0.55 1 D. 25 355 0.91 1.0 0,50 2 243.90 7 2.80 1,01 0.22 0.5 3.13 5 0.17 72 0.59 21 0.31 1.00 0.16 5 1.79 1.08 0.59 18 0.52 0.2 0.37 0.37 0.13 161 0.15 1 0.83 1.63 0.72 19 0.19 280 0.25 12 0.92 0 0.00 6 0.24 193 0.50 2 1.18 4 0.49 0,173 0.27 1.9 0.63 29 0.21 1 0.83 40 0.53 FD FD L064 25.0 0.2 - 2 1.11 1 0.25 330 0.85 0.5 3.13 6 0.21 280 2.30 20 0.29 1.07 0.17 160 0.15 3 2.50 23 0.23 365 28.08 0 - G 0.24 4 0.49 1.3 0.57 29 0.21 1 0.33 52 0.68 FD J017 0.83 0.5 10 82 95 1.58 0.38 32
21 22.8 0.2 2.50 5.71 0.68 1 0.5B 1 D. 25 280 0.72 1.0 0.50 2 243.90 14 5.60 1.23 0.27 0.5 3.13 14 0.48 69 0.57 24 0.35 1.83 0.29 4 1.43 0.89 0.48 32 Q. 92 D. 2 0.37 0.45 0.17 300 0.28 1 0.83 1.60 0,70 22 0.22 1110 0,99 10 0.77 0 D.OO 6 0,24 182 0.47 2 1.18 4 0.49 0.179 0.28 4.2 1.83 37 0.27 1 0.83 98 1.29 FE FE L066 30.4 0.2 - 9 5.00 2 0.50 250 0.64 1.0 6.25 19 0.65 130 1.07 29 0.43 2.93 D. 47 230 0.22 3 2.50 23 0.23 1240 95.38 1 - 5 0.20 4 0.49 4.1 1.78 47 0.35 1 0.33 159 2.22 FE J021 0 - 70 0-5 9 90 78 1.33 0.31 34
25 37.6 0.2 2.50 5.12 0.61 2 1.11 1 0.25 235 0.50 1.0 0.50 2 243.90 30 12.00 0.88 0.19 0.5 3.13 9 0.31 89 0.73 30 0.44 1.70 0.27 2 0.71 0.59 0.32 36 1.04 0.3 0.56 0.35 0.13 194 0.18 2 1.67 0.92 0.41 19 0.19 1520 1.36 10 0.77 0 0 00 6 0.24 127 0.33 2 1.18 4 0,49 0.144 0.23 4.9 2.13 44 0.32 1 0.83 90 1.18 FF FF L067 45.2 02 - 12 6.67 4 1.00 280 0.72 1.0 6.25 10 0.34 180 1.48 44 0.65 2.00 0.32 164 0.15 3 2.50 27 0.27 1620124.62 2 - 6 0.24 4 0.49 5.2 2.26 53 0.39 1 0.83 245 3.22 FF WZS 0.71 0.5 9 68 78 1.30 0.31 33
32 0.2 2.50 3.88 0.46 1 0.56 2 0.50 215 0.55 1.0 0.50 2 24390 IS 7.20 1.07 0.23 0.5 3.13 10 0.34 100 0.82 30 0.44 1.20 0.19 2 0.71 0.57 0.31 42 1,21 0.3 0.55 0.38 0.14 175 0.17 2 1.67 1.23 0.54 23 0.23 490 0,44 6 0.46 D 0.00 7 0.28 148 0.39 2 118 4 0,49 0.137 D. 22 9.3 4.04 27 0.20 1 0 33 74 0 97 FG FG L068 355 02 - 4 2 22 2 0 50 220 0 55 0 5 3 13 11 0 38 160 131 30 044 1 16 0 19 159 0.15 2 1.67 26 0.26 605 46.54 1 - 6 0.24 4 0.49 7.6 3.30 25 0.18 1 0.83 150 1.97 FG J034 0 - 70 0 - 5 9 6d ?e i- 30 l 0 - 32 3 *

J038 0.73 0.5 9 65 81 1.36 1 0.34 31
22 0.? 2.50 3.27 0.39 4 2.22 1 0.25 220 0.56 1.0 0.50 2 243.90 40 16.00 1.40 0.30 0.5 3.13 10 0.34 84 0.69 30 0.44 2.14 0.34 2 0 71 0.34 0.18 49 1.42 0.1 0.19 0.32 0.12 290 0.27 3 2.50 0.41 0.13 16 0.16 1350 1.21 12 0.92 0 0.00 5 0.20 89 0.23 2 1.18 6 0.74 0.116 0.18 24. l 10. /4 70 0.51 2 1.57 119 1.57 FH FH L069 33.0 0.2 - 18 10.00 3 0.75 300 0.77 1.0 6.25 19 0.66 230 1.89 31 0.46 5.27 0.85 315 0.77 6 5.00 18 0.18 1300100.00 2 - B 0.20 4 0.49 23.610.26 102 0.75 1 0.83 265 3.49 FH J(146 0 - 75 0 - 5 '0 70 84 1.39 0.36
32 44.8 0.2 2.50 2.74 0.33 2 1.11 1 0.25 205 0.53 0.5 0.25 2 243.90 30 12.00 0.59 0.13 0.5 3.13 4 0.14 63 0.52 13 0.25 0.54 0.10 2 0,71 0.34 0.18 22 0.64 0.2 0.37 0.22 0.08 96 0.09 1 0.83 0.48 0.21 14 0.14 1260 1.13 10 0.77 0 0.00 4 0.16 94 0.24 2 1.18 4 0.49 0.116 0.18 3.4 1.48 28 0.21 1 0,33 30 1.D5 FI FI L070 41.2 0.2 - 6 3.33 3 0.75 245 0.63 0.5 3.13 7 0.24 970 7.95 25 0.37 1.50 0.24 250 0.24 4 3.33 33 0.33 1200 92.31 1 - 5 0.20 5 0.62 2.7 1.17 32 0.24 1 0.83 86 1.16 FI J054 0.72 0.5 9 67 79 1.33 1 0.33 35
30 25.6 0.2 2.50 3.47 0.42 1 0.55 1 0.25 245 0.63 0.5 0.25 2 243.90 8 3.20 0.83 0.18 0.5 3.13 4 0.14 94 077 16 0.24 0.92 0.15 3 1.07 0.64 0.35 15 0.43 0.1 0.19 0.33 0.12 145 0.14 1 0.83 1.01 0.44 15 0.15 490 0.44 12 0.92 0 0.00 4 0.16 138 0,36 Z 1.13 3 0.37 0.151 024 1.4 0.61 24 0.18 1 0.83 37 0.49 FJ FJ L071 26.2 0.2 - 2 1.11 2 0.50 260 0.67 0.5 3.13 5 0.17 320 2.62 15 0.24 1,00 0,16 188 0.18 2 1.67 19 0.19 520 40.00 0 - 4 0.15 3 0.37 1.0 0.43 23 0.17 1 0.83 51 0.67 FJ J050 Q - 74 0 - 5 10 75 82 1-38 1 0.34 33
24 36.8 0.2 2.50 3.35 0.40 3 1.67 1 0.25 245 0.63 1.0 0.50 2 243.90 10 4.00 0.85 0.18 0.5 3.13 6 0.21 77 0.63 21 0.31 0.77 0.12 3 1,07 0.54 0.29 30 0.87 0.1 0.19 0.30 0.11 139 Q. 13 1 0.83 1.09 0.48 17 0.17 515 0.46 10 0.77 0 Q. 00 5 0.20 141 0.37 2 1.13 5 0.62 0.117 0.19 2,0 0.87 22 0.16 1 0.83 70 0.92 FK FK L072 0.2 - 3 1.67 3 0.75 260 0.67 0.5 3.13 5 0.17 320 2.62 22 0.32 0.83 0.13 138 0.13 2 1.67 22 0.22 770 59,23 1 - 4 0.16 3 0.37 1.3 0.57 18 0.13 1 0.83 113 1.49 FK J065 0 - 72 0 - 5 9 ^ ™ L37 ' 0.32 34
41 50.0 0.2 2.50 4.26 0.51 4 2.22 2 0.50 165 0.42 1.0 0.50 2 243.90 51 24.40 0.71 0.15 05 3.13 19 0.66 65 0.53 71 1.04 1.21 0.19 1 0.36 0.20 0.11 71 2.05 0.2 0.37 0.17 C. 06 245 0.23 2 1.57 0.20 0.09 21 0.21 500 0.45 6 0.46 1 5.00 7 0.28 54 0.14 2 1.13 7 0.86 0.075 0.12 2.5 113 43 0 32 1 0 83 119 1 57 GA GA L074 02 - 15 8 33 3 0.75 190 0.49 1.0 6.25 28 0.97 130 1.07 60 0.88 2.10 0.34 250 0.25 3 2.50 25 0.25 1650126.92 2 - 6 0.24 5 0.62 1.7 0.74 43 0.32 1 0.83 220 2.89 GA J073 0 - 79 0 - 5 1Q HO 88 1.51 1 0.38 35

J082 0 . 69 0 . 5 9 73 77 1 . 33 1 0 . 37 32

31 0.2 2.50 3.22 0.39 2 LI] 8 ?.00 145 0.37 1.0 0.50 2 243.90 35 14.00 0.52 0.11 0.5 3.13 5 0.17 54 0.44 27 0.40 0.68 0.11 1 0.36 0.16 0.09 81 2.34 0.3 0.56 0.13 0.05 67 0.06 1 0.83 0.20 0.09 17 0.17 760 0.58 5 0.46 0 0.00 4 0.16 48 0.13 2 1.18 11 1.36 0.068 0.11 13.0 5.65 30 0.22 1 0.83 66 0.37 GE GB L075 3B.2 0.2 - 8 4.44 1 0.25 200 0.51 0.5 3.13 5 0.17 130 1.07 24 0.35 1.02 0,16 65 0.06 2 1.67 19 0.19 665 51.15 1 - 4 0.16 7 0.86 8.7 3.78 31 0.23 1 083 173 2.28 GB J087 Q - 73 0 - 5 9 ^ 84 1.42 I 0.39 33
36 47.0 0.2 2.50 507 0.61 3 1.67 4 1.00 250 0.64 1.5 0.75 2 243.90 44 17.60 0.71 0.15 0.5 3.13 11 0.38 70 0.57 53 0.78 1.85 0.30 1 0.36 0,23 0.13 139 4.02 0.4 0.74 0.19 0.07 120 0.11 2 1.67 0.27 0.12 26 0.26 2340 2.09 12 0.92 1 5.00 3 0.32 69 0.18 Z 1.18 14 1.73 0.095 0.15 8.2 3.57 50 0.37 2 1.67 123 1.62 GC GC L076 33.6 0.2 - 7 3.89 Z 0.50 300 0.77 0.5 3.13 17 0.59 125 1.02 49 0.72 2.66 0.43 127 0.12 3 2.50 41 0.41 1530117.59 1 - 10 0.40 11 1.36 8.1 3.52 55 0,40 6 5.00 205 2.70 GC J094 0- 7? 0-5 9 80 88 1.49 2 0.41 33
36 49.4 0.2 2.50 3.19 0.38 1 0.56 1 0.25 200 0.51 1.0 0,50 2 243.90 36 14. 40' 0.54 0.12 05 3.13 5 0.17 64 0.5? 35 0.51 0.97 0.16 ; 0.36 0.22 0.12 38 1.10 0.2 0.37 0.18 0.07 72 0.07 3 2.50 0.27 0.12 23 0.23 1260 1.13 3 0.62 0 0.00 7 0.23 61 0.16 Z 1.18 4 0.49 0.091 0.14 2.0 0.87 38 0.28 1 0.83 67 0.88 GD 63 L077 0.2 - 12 6.67 S 2.00 235 0.60 0.5 3.13 10 0.34 310 2.54 47 0.69 2.30 0.37 112 0.11 3 2.50 39 0.39 1390106.92 2 - 7 0.28 6 0.74 2.8 1.22 45 0.33 2 1.67 196 2.58 3D J09? 0 - 76 0 - 5 1Q 115 89 L52 2 0 ' 43 33
25 56.2 0.2 2.50 3.03 0.36 2 1.11 1 0.25 150 0.38 1.0 0.50 2 243.90 28 11.20 0.48 0.10 0.5 3.13 8 0.28 57 0.47 42 0.62 0.64 0.10 1 0.36 0.17 0.09 34 0.98 0.2 0.37 0.14 0.05 46 0.04 2 1.67 0.17 0.07 40 0.40 715 0.64 8 0.62 0 0.00 7 0.28 52 0.14 2 1.18 5 0.62 0.0/2 0.11 1.5 0.65 23 0.17 1 0.&3 82 1.06 GE GE L078 52.4 0.2 - 7 3.89 6 1.50 200 0.51 0.5 3.13 7 0.24 99 0.81 38 0.56 0.87 0.14 60 0.06 3 2.50 38 0.38 765 58.85 1 - 6 0.24 5 0.62 1.8 0.78 28 0.21 2 1.67 178 2.34 GE J100 0 - 86 0 - 5 10 7 9 84 1.46 2 0.42 33
37 14,4 0.2 2.50 5,74 0,69 2 1.11 2 0.50 290 0.74 1.5 0.75 2 243.90 10 4.00 1.28 0.27 0.5 3.13 17 0.59 115 0.94 22 0.32 1.66 0.27 4 1.43 1.15 0.62 40 1.16 0.3 0.56 0.43 0.17 325 0.31 2 1.67 2.23 0.98 29 0.29 780 0.70 10 0.77 0 0.00 9 0.35 205 0.53 Z 1.18 5 0.62 0.165 0,26 2.4 1.04 37 0.27 1 0.83 96 126 GF GF L079 35.0 02 - 7 3 89 2 0.50 235 0.60 0.5 3.13 25 0.90 325 2.66 32 0.47 2.27 0.36 305 0.29 3 2.50 36 0.36 905 69.62 1 - 7 0.28 4 0.49 1.5 0.65 35 0.26 2 1.67 163 2.14 SF J108 O- 74 0 ' 5 9 7? Bl 1.42 2 0.40 32

J1I4 0.76 0.5 3 100 86 1.48 2 0,40 32
23 18.2 0.2 2.50 1.68 0,20 1 0.56 1 0.25 125 0.32 0.5 0.25 2 243.90 16 6.40 0.52 0.11 0.5 3.13 5 0.17 34 0.28 26 0.38 0.32 0.05 1 0.36 0.14 0.08 22 0.64 0.1 0.19 0.13 0.05 38 0.04 1 0.83 0.15 0.07 22 0.22 540 0.43 6 0.46 0 0.00 4 0.15 44 0.11 Z 1.18 2 0.25 0.053 0,08 0.9 0.39 13 0.10 1 0.83 62 0.82 GG GG L080 32.5 0.2 - 4 2.22 2 0.50 220 0.56 0.5 3.13 7 0.24 105 0.85 23 0.34 0.64 0.10 52 0.06 2 1.67 27 0.27 585 45.00 1 - 4 0.16 3 0.37 1.0 0.43 15 0.11 1 0.83 115 1.51 GG Jlt8 0.70 0.5 8 70 76 1.36 2 0.34 32
22 39.5 0.2 2.50 2.85 0.34 1 0.56 1 0.25 165 0.42 0.5 0.25 2 243.90 22 8.80 0.49 0.11 0.5 3.13 4 0.14 57 0.47 27 0.40 0.64 0.10 2 0.71 0.25 0.14 22 0.64 0.1 0.19 0.18 0.07 80 0.08 1 0,83 0.36 0.16 17 0.17 1130 1,01 6 0.46 0 0.00 5 0.20 67 0.17 2 1.18 3 0.37 0.097 0.15 1.8 078 21 0.15 1 0.83 58 0,76 GH GH L031 41.6 0.2 - 6 3.33 3 075 245 0.63 0.5 3.13 5 0.17 135 1.11 26 0.41 0.79 0.13 89 0.08 2 1.67 21 0.21 915 70.38 1 - 4 0.16 2 0.25 1.4 0.51 27 0.20 1 0.83 198 2.61 GH J124 0.71 0.5 10 71 79 1.55 2 0.36 33
21 2.8 0.2 2.50 8,24 0,99 1 0.56 1 0.25 380 0.97 1.5 0.75 2 243.90 3 1.20 1.93 0.41 0.5 3.13 19 0.66 120 0.98 36 D. 53 3.52 0.57 3 1.07 1.97 1.07 18 0.52 0.2 0.37 1.34 0.48 460 0.43 4 3.33 3.67 1.6? 40 0.40 500 0.45 8 0.62 0 0.00 10 0.40 255 0.65 Z 1.18 5 0.74 0.334 0.53 2.9 1.26 76 0.56 1 0.83 82 1.08 GI 61 L083 0.2 - 14 7.78 18 4.50 230 0.59 0.5 3.13 23 0.79 355 2.91 33 0.49 3,23 0.52 590 0,56 5 5.00 38 0.38 780 60.00 1 - 7 0.28 4 0.49 5.2 2.26 41 0.30 1 0.83 255 3.36 GI J131 0-68 0.5 8 89 72 1.32 2 0 32 33
53 0.2 2.50 3.44 0.41 2 1.11 1 0.25 125 0.32 1.0 0.50 2 243.90 81 32.40 0.58 0.12 0.5 3.13 7 0.24 46 0.38 50 0.74 1.04 0.17 1 0.36 0.16 0.09 64 1.85 0.4 0.74 0.14 0.05 145 0.14 5 4.17 0.16 0.07 17 0.17 1360 1.66 8 0.62 0 0.00 5 0.24 42 0.11 2 1.13 5 0.62 0.072 0.11 13.1 5.70 50 0.37 1 0.83 111 1.46 GJ GJ LOS4 30,8 0.2 - 11 5.11 2 0.50 145 0.37 0.5 3.13 7 0.24 90 0.74 41 D. 60 1.68 0.27 135 0.13 3 2.50 18 018 1840141.54 2 - 6 0.24 4 0.49 14.7 6.39 41 0.30 1 0.83 141 1.86 GJ J141 0.72 0.5 9 70 79 1.43 2 0.36 33
21 26.8 0.2 2.50 4.88 0.58 2 1.11 3 0.75 275 0.71 1.0 0.50 2 243.90 30 12.00 1.02 0.22 0.5 3.13 10 0.34 99 0.81 28 0.41 1.53 0.25 4 1.43 0.91 0.49 42 1,21 0.4 0.74 0.49 0.18 270 0.25 2 1.B7 1.41 0.62 20 0.20 1080 0.95 10 0.77 0 0.00 3 0.32 169 0.44 2 1.18 7 0.86 0.178 0.28 8. B 3,83 38 0.26 1 0,83 83 1.09 6K GK L085 312 0.2 - 7 3 89 2 0 50 290 0.74 0.5 3.13 13 045 650 5.33 30 0.44 1.95 0.31 320 0.30 4 3.33 30 0.30 1070 82.31 1 - 7 0.28 5 0.52 9.1 3.96 38 0.28 1 0.83 147 1.93 GK J147 0.73 0.5 9 68 SO 1.44 2 0.39 33

J153 0.71 0.5 9 69 79 1.39 2 0.36 28
23 0.2 2.50 1.48 0.18 1 0.56 1 0.25 105 0.27 0.5 0.25 2 243.90 43 17.20 0.43 0.09 0.5 3.13 4 0.14 30 0.25 31 0.46 0.42 0.07 1 0.36 0,13 0.07 15 0.46 0.1 0.19 0.12 0.04 64 0.06 3 2.50 0.12 0.05 14 0.14 870 0.78 5 0.46 0 Q.OO 4 0.16 36 0.09 Z 1.18 2 0.25 0.061 0.10 6,0 2.61 21 0.15 1 0.83 152 2.00 GL GL L086 41.0 0.2 - 7 3.89 7 1.75 170 0.44 i. o 6.25 7 0.24 230 1.89 34 0.50 1.01 0.16 105 0.10 3 2.50 21 0.21 950 73.08 2 - 4 0.16 3 0,37 1.5 0,65 26 0.19 1 0.83 205 2.70 GL J356 0 74 0 5 9 85 84 1 46 2 0 38 33
39 54.0 0.2 2.50 1.95 0.23 1 0.56 1 0.25 105 0.27 0.5 0.25 2 243.90 40 16.00 0.76 0.16 0.5 3.13 8 0.28 43 0.35 47 0.69 0.46 0.07 1 0.36 0.18 0.10 42 1.21 0.2 0.37 0.15 0.05 51 0.05 2 1.67 0.24 0.11 33 0.33 710 0.63 6 0.46 0 0.00 6 0.24 118 0.31 2 1.18 4 0.49 0.060 0.09 4.0 1.74 14 0.10 1 0.83 121 1.59 HA HA L038 0.2 - 5 2.78 1 0,25 180 0.45 0.5 3.13 7 0.24 87 0.71 32 0.47 0.67 0.11 78 0,07 2 1.67 26 0.26 1010 77.69 1 - 5 0.20 4 0.49 2.2 0.96 15 0.11 1 0.83 154 2.03 HH J161 0 74 0 5 9 72 82 1 44 1 0 38 32
32 20,4 0,2 2.50 6.20 0,74 1 0.56 1 0.25 300 0.77 1.5 0.75 2 243.90 20 8.00 1.23 0.26 0.5 3.13 17 0,59 99 0.81 23 0.43 2.37 0,38 3 1.07 1.18 0.54 53 1.53 0.3 0.55 0.61 0.22 330 0.31 2 1.67 1.99 0.88 31 0.31 1010 0.90 10 D. 77 0 0.00 11 0.44 183 0.48 2 1.18 7 0.36 0.214 0.34 2.3 1.00 45 0.33 1 0.83 107 1.41 HB HB LOSS 25.2 0.2 - 7 3.89 1 0.25 280 0.72 0.5 3.13 19 0.66 330 2.70 23 0.41 2.77 0.45 285 0.27 3 2.50 37 0.37 830 67.69 1 - 9 0.36 8 0.99 3.7 1.61 41 0.30 1 D. 83 178 2.34 HB J170 0 74 0 5 9 88 80 1 50 1 0 40 33
30 25.6 0.2 250 5.95 0.71 2 1.11 2 0.50 265 0.68 1.5 0.75 2 243.90 26 10.40 1.14 0.24 0.5 3.13 18 0.62 80 0.66 34 0.50 2.49 0.40 2 0.71 0.94 0.51 63 1.82 0.3 0.56 0.55 0.20 300 0.28 2 1.67 1.62 0.71 32 0.32 1250 1.13 10 0,77 0 0.00 It 0.44 154 D. 40 2 1.18 1 0.36 0.196 0.31 4.1 1.78 48 0.35 1 0.83 122 1.61 HC HC L090 28.0 0.2 - 8 4.44 1 0.25 270 0.69 0.5 3.13 17 0.59 155 1.27 30 0.44 2,84 0.46 250 0.24 2 1.67 33 0.33 990 76.15 1 - 9 0.36 8 0.99 3.9 1.70 41 0.30 1 0.83 178 2.34 HC J177 0 72 0 5 9 76 79 1 43 1 0 38 30
20 16.6 0.2 2.50 6.01 0.72 1 0.56 1 0.25 315 0.81 1.5 0.75 2 243.90 19 7.60 1.30 0.28 0.5 3.13 23 0.79 88 0.72 27 0.40 2.97 0.48 2 0.71 1.18 0.64 54 1.56 0.4 0.74 0.59 0.21 430 041 3 2.50 1.75 0.77 41 0.41 1030 0.92 12 0.92 0 0.00 12 0.46 193 0.50 2 1.18 6 0.74 0212 0.34 5.3 2.30 50 0.37 2 1.67 169 2.22 HD HO L091 17.8 0.2 - 7 3.39 1 0.25 300 0.77 0.5 3.13 23 0.79 255 2.09 26 0.38 3.15 0.51 555 0.53 4 3.33 42 0.42 831 63.92 1 - 10 0.40 1 0.86 3.4 1.48 44 0.32 1 0.83 220 2.89 HO

Mean 0.74 0.50 9.20 83.33 81.87 1.43 1.41 0.35 32.59
20 19.4 0.2 2.50 5.68 0.68 1 0.56 1 0.25 285 0.73 1.5 0.75 2 243.90 22 8.80 1.18 0.25 0.5 3.13 19 0.66 81 0.66 27 0.40 2.81 0.45 2 0.71 1.01 0.55 52 1.50 0.3 0.56 0.56 0.20 350 0.33 2 1.67 1.60 0.70 40 0.40 985 0.38 6 0.46 0 D. 00 11 0.44 174 D. 45 2 1.18 6 0.74 0.203 0.32 2.5 1.09 46 0.34 2 1.67 149 1.96 HE HE L092 20.3 0.4 - 8 4,44 2 0.50 290 0.74 0.5 3.13 22 0.76 155 1.27 28 0.41 2.82 0.45 450 0,42 2 1.57 40 0.40 860 66.15 0 - 10 0.40 7 0.86 3.4 1.48 43 0.32 1 0.33 210 2.76 HE Variance 000 000 03023430 2577 001 0 25 0 00 197
23 35.4 0,2 2.50 2.45 0,29 1 0.56 1 0.25 145 0.37 0.5 0.25 2 243.90 10 4.00 0.46 0.10 0.5 3.13 3 0.10 43 0.35 23 0.34 0.49 0.08 1 0.36 0.30 0.16 19 0.55 0.1 0.19 0.20 0.07 77 0.07 1 0.83 0.48 0.21 16 0.16 585 0.52 8 0.62 0 0.00 5 0.20 78 0.20 2 1 18 3 0.37 0.092 0,15 2.4 1.04 13 0.10 2 1.67 24 0.32 HF HF L093 0.2 - 3 1.67 2 0.50 185 0.47 0.5 3.13 5 0.17 220 1.80 22 0.32 0.63 0.10 90 0.08 2 1.67 26 0.26 715 55.00 0 - 4 0.15 3 0.37 1.1 0.48 15 0.11 1 0.33 100 1.32 HF Standa-d
19 16.6 0.2 2.50 5.86 0.70 1 0.56 1 0.25 320 0.82 1.0 0.50 2 243.90 5 2.00 1.36 0.29 0.5 3.13 6 0.21 98 0.80 13 0.19 1.30 0.21 2 0.71 1.21 0.66 25 0.72 0.1 0.19 0.50 0.18 220 0.21 1 0.83 2.25 0.99 16 0.16 780 0.70 10 0.77 0 0.00 S 0.32 230 0.60 2 1.18 4 0.49 0.198 0.31 4.6 2.00 29 0.21 2 1.67 34 0.45 HG HG L095 28.3 0.2 - 3 1.57 1 0.25 270 0.69 0.5 3.13 7 0.24 575 4.71 16 0.24 1.45 0.23 195 0.18 3 2.50 24 0.24 845 65.00 0 - 5 0.20 3 0.37 3.8 1.65 26 0.19 1 0.83 90 1.18 HG Deviation 0 04 0 00 0 56 14 34 436 008 0 50 0 03 J 42
28 0.2 2.50 1.63 0.19 1 0.56 1 0.25 130 0.33 0.5 0.25 2 243.90 18 7.20 0.38 0.08 0.5 3.13 3 0.10 27 0.22 32 0.47 0.30 0.05 1 0.36 0.12 0.07 33 0.95 0.1 0.19 0.11 0.04 32 0.03 1 0.83 0.13 0.06 19 0.19 545 0.49 8 0.62 0 0.00 4 0,16 52 0.14 2 1.18 1 0.37 0.051 008 1.5 0.65 10 0.07 2 1.57 57 0.75 HH HH L096 49.6 0.? - 3 1 57 5 1.25 171 0.44 0.5 3.13 3 0.10 105 0.86 25 0.37 0.38 0.06 37 0.03 2 1.67 17 0.17 570 43.85 1 - 3 0.12 2 0.25 1.2 0.52 10 0.07 1 0.83 128 1.58 HH r V (1} 5^8 o'oO 608 1721 594 541 35 65 9 63 437
37 45.2 0.2 2.50 3.38 0.40 2 1.11 2 0.50 160 0.41 1.0 0.50 2 243.90 54 21,50 0.57 0.12 0.5 3,13 7 0.24 54 0.44 56 0.82 0.95 0.15 1 0.36 0,26 0.14 64 1.85 0.3 0.56 0.23 0.08 210 0.20 3 2.50 0.28 0.12 16 0.16 1540 1.38 12 0.92 0 O.OC 8 0.3? 76 0 20 2 I. IB 5 0.74 0.105 0.17 3.1 1.35 43 0.32 2 1.67 90 1.18 IA IA L098 0.2 - 12 5.67 5 1.25 150 0.38 0.5 3.13 IB 0.55 106 0.87 42 0.62 1.78 0.29 190 0.18 2 1.67 16 0.16 1080 83.08 2 - 6 0.24 5 0.62 2.9 1.26 36 0.26 1 0.83 163 2.14 IA n '30 3Q 30 30 30 30 ~29 30 29

Analytical
31 43.6 0.2 2.50 2.97 0.35 3 1.67 2 0.50 235 0.60 1.0 0.50 2 243.90 30 12.00 0.97 0.21 0.5 3,13 9 0.31 74 0.61 26 0.38 1.44 0.23 1 0.35 0.47 0.26 35 1.04 0.2 0.37 0.45 0.16 270 0.25 2 1.67 0.69 0.30 18 0.18 1520 1.36 16 1.23 0 0.00 6 0.24 144 0.38 2 1.18 5 0.62 0.172 0,27 1.9 0.83 36 0.26 2 1.67 79 1.04 IB IB L099 40.0 0.2 - 6 3.33 1 0.25 280 0.72 0.5 3.13 15 0.52 505 4.14 28 0.41 2.31 0.37 300 0.28 4 3.33 27 0.27 1270 97.69 1 - 7 0.28 b 0.62 2.6 1.13 46 0.34 1 0.33 146 1.92 IB Method 1*" ICP ICP ICP ICP 'CP ICP NAA ICP NAA
31 48.4 0.2 2.50 2.99 0.36 2 1.11 4 1.00 200 0.51 1.0 0.50 2 243.90 44 17.50 0.78 0.17 0.5 3.13 8 0.28 69 0.57 38 0.56 1.20 0.19 1 0.36 0.31 0.17 41 1.18 0.2 0.37 0.30 0.11 205 0.19 2 1.67 0.41 0.18 18 0.18 1760 1.57 12 0.92 0 0.00 5 0.20 107 0.28 2 1.18 5 0.62 0.135 0.21 2.1 0.91 48 0.35 1 D. 83 84 1.11 1C 1C L101 50.0 0.4 - 7 3.89 8 2.00 205 0.53 0.5 3.13 11 0.38 315 2.58 35 0.51 1.48 0.24 191 0.18 2 1.67 23 0.23 1330102.31 2 - 6 0.24 7 0.86 2,1 0.91 38 0.28 4 3.33 146 1.92 [C Detection
30 45.0 0.2 2.50 1.05 0.13 2 1.11 2 0.50 105 0.27 0.5 0.25 2 243.90 22 3.80 0.43 0.09 0.5 3.13 2 0.07 24 0.20 24 0.35 0.32 0.05 1 0.36 0.11 0.06 16 0.46 0.1 0.19 0.12 0.04 44 0.04 1 0.33 0.13 0.06 13 0.13 525 0.47 8 0.62 0 0.00 3 0.12 49 0.13 2 1,18 2 0.25 0.057 0.09 1.1 0.48 12 0.09 1 0.83 34 0.45 ID ID L102 0.2 - 4 2.22 1 0.25 140 0.36 0.5 3.13 2 0.07 61 0.50 22 0.32 0.46 0.07 54 0.05 1 0.83 12 0.12 750 57.69 1 - 3 0.12 3 0.37 1.1 0.48 14 0.10 1 0.33 80 1.05 ID Lim, t 0 01 0 5 1 1 1 0 01 Z 0 01 1
27 52,4 0,2 2,50 1.48 0.18 2 1.11 1 0,25 135 0.35 0.5 0.25 2 243.90 38 15.20 1.21 0.26 0.5 3.13 4 0.14 38 0.3) 31 0.46 0.53 0.09 1 0.35 0.20 0.11 23 0.66 0.1 0.19 0.20 0.07 153 0.14 2 1.67 0.21 0.09 12 0.12 945 0.24 20 1.54 0 0.00 4 0,16 62 0.1E 2 1.18 3 0.37 0.083 0.13 1.2 0.52 24 0.18 2 1.67 99 1.30 IE IE L103 52.0 0.2 - 7 3.89 2 0.50 150 0.38 0.5 3.13 3 0.10 130 1.07 28 0.41 0.55 0.09 95 0.09 2 1.67 12 0.12 805 61.92 1 - 4 0.16 3 0.37 1.0 0.43 18 0.13 1 0,33 146 1.92 IE
25 31.2 0.2 2.50 1.57 0.19 2 1.11 2 0.50 110 0.28 05 0.25 2 243.90 11 4.40 0.51 0.13 0.5 3.13 6 0.21 35 0.29 52 0,76 0.65 0.11 1 0-36 0.19 0.10 72 2.08 0.3 0.55 0.19 0.07 44 0.04 3 2.50 0.23 0.10 24 0.24 255 0.23 10 0.77 0 0 00 7 0 28 45 0.12 2 1-18 5 0.62 O.OB5 3.10 3.2 1.39 18 0.13 4 3.33 78 1.03 IF IF L104 37.5 0.4 - 5 2.78 I 0.25 130 0.33 D. 5 3.13 6 0.21 87 0.71 23 0.34 0.69 0.11 115 0.11 1 0.33 15 0.15 630 48.46 0 - 4 0.16 3 0.37 2.7 1.17 17 0.13 1 0.83 90 1.18 IF

Reel icate LJ Mo Mn Mo Na Ni P Pb Sb
24 39.2 0.2 2.50 3.45 0.41 2 1,11 4 1.00 125 0.32 1.0 0.50 2 243.90 41 16.40 0.51 Oil 0.5 3.13 8 0.28 44 0.36 34 0.50 0.67 0.11 1 0.35 0.19 0.10 34 0.98 0.3 0.56 0.15 0.05 121 0.11 2 1.67 0.22 0.10 15 0.15 1040 0.93 6 0.45 0 0.00 4 0.16 48 0.13 2 1.18 3 0.37 0.074 0.12 8.4 3.65 30 0.22 1 0.83 123 1.62 IG IG L105 0.2 - 10 5.56 3 0.75 175 0.45 0.5 3.13 12 0.41 150 1.23 31 0.46 1.25 0.20 130 0.12 3 2.50 20 0.20 955 73.46 2 - 5 0.20 3 0.37 7,4 3.22 33 0.24 1 0.83 186 2.45 IG Cade toon} (X? (mn) (com) (X) (cent) loom) (corn! focm]
27 0.2 2.50 5.11 0.61 2 1.11 4 1.00 260 0.67 1.0 0.50 2 243.90 23 9.20 1.41 0.30 0.5 3.13 18 0.62 155 1.27 41 0.60 2.27 0.36 3 1.07 0.84 0.46 49 1.42 0.4 0.74 0.97 0.35 280 0.28 1 0.83 1.55 0.68 58 0.59 655 0.56 6 0.46 0 0 00 9 0.36 179 0.47 2 1.18 6 0.74 0,255 0.40 8.5 3.70 45 0.34 1 0.83 121 1.59 IH IH L106 31.2 2.0 - 1 0.56 10 2.50 220 0.56 0.5 3.13 15 0.52 205 1.68 31 0.46 1.69 0.27 188 0.18 1 0.83 39 0.39 560 44.62 1 - 7 0.28 5 0.62 7.7 3.35 32 0.24 2 1.67 161 2.12 IH
23 44.8 0.2 2.50 3.16 0.38 1 0.56 2 0,50 160 0.46 1.0 0.50 2 243.90 23 9.20 0.89 0.19 0.5 3.13 14 0.48 110 0.90 46 0.68 1.33 0.21 2 0.71 0.3S 0.21 47 1.35 0.3 0.56 0.47 0.17 152 0.14 3 2.50 0.59 0.26 48 0.48 685 0.61 6 0.46 D 0.00 6 0.24 106 0.28 2 1.18 5 0.62 0.141 0.22 75 3.26 30 0.22 2 1.67 115 1.51 II II L107 36.8 0.2 - 2 1.11 2 0.50 180 0.46 0.5 3.13 11 0.38 115 0,94 31 0.46 1,35 0,22 153 0.14 1 0 83 32 0.32 705 54.23 1 - 5 0.24 4 0.49 5.2 2.26 29 0.21 2 1.67 143 1.88 II JotM Q 2 0 3D 255 2 D 56 28 1300 20 0
19 13.0 0.2 2.50 5.81 0.69 5 2.78 2 0.50 335 0.66 1.0 0.50 2 243.90 13 7,20 1.71 0.37 0.5 3.13 11 0.38 125 1.02 32 0.47 2.24 0.35 4" 1-43 1.25 0.68 43 1.24 0.3 0.5S 0.79 0.29 485 0.46 3 2.50 2.31 1.02 29 0.29 1000 0.89 6 0.46 0 0.00 11 044 255 0.66 2 1.18 5 0.62 0,249 0.39 2,2 0.96 49 0.36 1 0.83 96 1.26 JA JA L109 11.6 0.2 - 10 5.56 2 0.50 330 0.85 0.5 3.13 11 0.38 130 1.07 19 0.28 2.44 0.39 595 0.56 3 2,50 27 0.27 585 45.00 1 - 10 0.40 3 0.37 0.7 0.30 45 0.33 1 0.83 143 1.88 JA J010 Q? 0 ' 2B ?40 ? n'sg 24 i?20 14 0
38 53.2 0.2 2.50 2.91 0.35 3 1.57 4 1.00 275 0.71 1.0 0.50 2 243.90 44 17.50 0.96 0.21 0.5 3.13 3 0.26 53 0.43 44 0.65 2.44 0.39 - 0.36 0.22 0.12 50 1.45 0.2 0.37 0.23 0.08 235 0.22 3 2.50 0.28 0.12 16 0.16 4150 3.71 8 0.62 0 0.00 5 0.20 95 0.25 2 1.18 4 0.49 0.121 0.19 1.6 0.70 74 0.54 1 0.83 74 0.97 JB JB L110 512 1.0 - 30 16.67 5 1.25 250 0.54 0.5 3.13 8 0.28 120 0.93 42 0.62 2,70 0.43 166 0.16 3 2.50 21 0.21 2560196.92 3 - 5 0.24 5 0.74 1.0 0.43 66 0.49 2 1.57 133 1.75 JB J016 0 " z Q " 29 25Q 3 n ' 5g 2 7 1350 10 0

20 3fi.2 0.2 2.50 3.55 0.42 1 0.56 2 0.50 240 0.62 1.0 0.50 2 243.90 14 5.50 1.15 0.25 0.5 3.13 7 0.24 105 0.86 22 0.32 1.31 0.21 2 0.71 0.68 0.37 27 0.76 0.2 0.37 0.53 0.19 198 0.19 1 0.83 1.22 0.54 22 0.22 622 0.56 14 1.08 0 0.00 7 0.28 178 0.46 2 1.18 3 0.37 0.167 0.26 1.4 0.61 36 0.26 1 0.83 66 0.87 JC JC Llll 40.4 0.? - 7 3.89 2 0.50 235 D. 50 0.5 3.13 6 0.21 94 0.77 20 0.29 1.19 0.19 143 0.13 2 1.67 20 0.20 710 54.62 1 - 7 0.28 4 0.49 2.3 1.00 28 0.21 2 1.67 100 1.32 JC J021 n '? 025 215 2 043 23 1150 10 0
27 40.5 0.2 2.50 1.99 0.24 2 1.11 4 1,00 135 0.35 0.5 0.25 2 243.90 47 18.30 0.77 0.17 0.5 3.13 6 0.21 35 0.?9 35 0.51 0.71 D. 11 1 0.36 0.18 0.10 36 1.04 0.2 0.37 0.15 0.06 162 0.15 2 1.67 0.17 0.07 15 0.15 1070 0.96 8 0.62 0 0.00 5 0.2C 45 0.12 2 1.18 3 0.37 0.073 0.12 1.3 0.57 27 0.20 1 0.83 102 1.34 JD JO L112 0.2 9 5.00 2 0.50 155 0.40 0.5 3.13 9 0.31 69 0.57 27 0.40 1.01 0.16 160 0.15 2 1.67 17 0.17 773 59.46 2 - 5 0.20 3 0.37 0.7 0.30 27 0.20 2 1.67 131 1,72 JD J028 0 ' 2 0 ' 25 ?20 2 042 23 1150 12 0
28 46.8 0.2 2.50 2.08 0.25 3 1.67 1 0.25 205 0.53 0.5 0.25 2 243.90 38 1520 1.06 0.23 0.5 3.13 8 0.28 40 0.33 34 0.50 1.26 0.20 1 0.36 0.24 0.13 36 1.04 0.2 0.37 0.25 0.09 295 0.28 2 1.57 0.33 0.16 14 0.14 1140 1.02 4 0.31 0 0.00 5 0.20 82 0.21 2 1.18 3 0.37 0.093 0.15 1.3 0.57 38 0.28 1 0.83 80 1.05 JF JE L113 43.0 0.4 - 10 5.56 E 1.25 190 0.49 0.5 3.13 11 0.38 51 0.42 29 0.43 1.15 0.18 245 0.23 2 1.67 15 0.15 903 69.46 2 - 4 0.16 3 0.37 1.2 0.52 3E 0.26 2 1.67 102 1.34 JE J034 02 025 220 2 043 23 1130 10
32 50.2 0.2 2.50 1.88 0.22 2 1.11 1 0.25 115 0.29 0.5 0.25 2 243.90 47 13,80 0,76 0.16 0.5 3.13 6 0.21 47 0.39 41 0.60 0.67 0.11 1 0.36 0.19 0.10 24 0.69 0.1 0.19 0.17 0.05 82 0.08 2 1.57 0.22 0.10 17 0.17 1160 1.04 6 0.46 0 0.00 5 0.20 50 0.13 2 1.18 1 0.1? 0.074 0.1? 1,3 0.57 23 0.17 1 0.83 111 1.46 JF JF L115 48.0 0.4 - 8 4.44 9 2.25 140 0.36 0.5 3.13 10 0.34 125 1.0? 35 0,51 1.72 0.28 109 0.10 2 1.67 20 0.20 965 74.23 2 - 4 0.16 3 0.37 1.7 0.74 24 0.18 1 0.83 193 2.54 JF J038 0 ' 2 0 ' 26 Z25 3 Q * 46 24 nao ,. Q
25 35.0 0.2 2.50 2.63 0.31 2 1.11 1 0.25 205 0.53 0.5 0.25 2 243.90 19 7.60 0.73 0.16 0.5 3.13 4 0.14 44 0.36 18 0.26 0.69 0.11 2 0.71 0.37 0.20 19 0.55 0.2 0.37 0.27 0.10 111 0.10 1 0.83 0.59 0.26 15 0.15 590 0.53 6 0.46 0 O.OC 5 0.20 105 0.27 2 1.18 1 0.12 0.117 0.19 4.2 1.83 18 0.13 1 0.83 54 0.71 JG JG L116 38.4 0.2 - 4 2.22 3 0.75 215 0.55 0.5 3.13 5 0.17 100 0.82 19 0.28 0.82 0.13 114 0.11 1 0.83 17 0.17 705 54.23 1 - 4 0.16 3 0.37 3.2 1.39 21 0.15 1 0.83 97 1.28 JG J046 ' 0 ' 27 235 2 0 ' 48 25 mo 14

J054 0 ? 0 26 225 2 0 44 23 1160 1? 0
40 43.0 0.2 2.50 2.50 0.30 2 1.11 1 0.25 130 0.33 0.5 0.25 2 243.90 27 10.30 0.73 0.16 0.5 3.13 14 0.48 60 0.49 34 0.50 1.32 0.21 1 0.36 0.22 0.12 24 0.69 0.2 0.37 0,20 0,07 124 0.12 2 1.67 0.31 0.14 22 0.22 590 0.62 4 0.31 0 0.00 5 0.20 63 0.16 2 1.18 1 0.1? 0082 0.1.3 1.3 0.57 37 0.27 1 0.83 131 1.72 JH JH L117 0.2 - 4 2.22 8 2.00 185 0.47 0.5 3.13 9 0.31 56 0.46 24 0.35 1.30 0.21 159 0.15 1 0.83 20 0.20 805 61.92 1 - 4 0.16 3 0.37 1.5 0.65 28 0.21 1 0.83 139 1.83 JH J06C n ' z Q ' 27 230 2 0 ' 4? 2 , ugo ,. Q
24 33,2 0.2 2.50 4.48 0.54 11 6.11 1 0.25 240 0.62 1.0 0.50 2 243.90 27 1030 0.73 0.16 0.5 3.13 29 1.00 73 0.50 44 0.65 4.75 0.76 2 0.71 0.51 0.2B 44 1.27 0.3 0.56 0.35 0.13 I860 1.75 4 3.33 0.67 0.30 32 0.32 1370 1.22 6 0.46 0 0.00 9 0.36 98 0.26 2 1.18 5 0.62 0.132 0.21 2.0 0.37 38 0.28 1 0.83 168 2.21 KA KA L119 32.4 0.6 - 18 10.00 5 1.25 265 0.68 0.5 3.13 18 0.62 125 1.0? 38 0.56 3.86 0.62 830 0.78 3 2.50 28 0.28 1110 85,38 2 - 8 0.32 4 0.49 2.3 1.00 40 0.29 1 0.83 225 2.96 KA J055 g' 2 Q ' 27 2?5 - 0 ' 46 n U30 , 2
27 02 2.50 3.11 0.37 6 3.33 1 0.25 160 0.41 0.5 0.25 2 243.90 37 14.80 0.82 0.18 0.5 3.13 7 0.24 60 0.49 39 0.57 0.96 0.15 2 0.71 0.32 0.1? 35 1.01 0-2 0.37 0.27 0.10 151 0.14 2 1.67 0.50 0.22 27 0.27 865 0.77 8 0.62 1 5.00 7 0.28 90 0.23 2 1.18 4 0.49 0,100 0.1C 1.3 0.57 19 0.14 1 0.83 106 1.39 KB KB L120 0.2 - 7 3.89 3 0.75 190 0.49 0.5 3.13 10 0.34 75 0.61 41 0.60 1.18 0.19 220 0.21 2 1.67 31 0.31 940 72.31 i - 7 0.28 4 0.49 1.9 0.83 21 0.15 1 0.83 195 2.57 KB J073 0 ' 2 O ' ?q 250 y Q ' 53 25 1250 , 0 Q
35 51,2 0,2 2,50 2,23 0.27 4 2,22 1 0.25 120 0.31 0.5 0.25 ? 243.90 23 9.20 0.74 0.16 0.5 3.13 11 0.38 70 0.57 40 0.59 0.80 0.13 1 0.36 0.21 0.11 27 0.78 0.2 0.37 0.23 0.08 137 0.13 2 1.67 0.29 0.13 23 0.23 1060 0.95 8 0.62 1 5,00 4 0.16 69 0.18 2 1 18 2 0 25 0 089 0.14 1.2 0.52 20 0.15 2 1.67 111 1.46 KC KC L121 0.2 - 6 3.33 7 1.75 160 0.46 0.5 3.13 9 0.31 110 0.90 36 0.53 1.27 Q. 20 159 0.15 2 1.67 28 0.28 1400107.59 1 - 5 0.24 4 0.49 2.2 0.96 25 0.18 1 0,83 170 2.24 KC J082 n " 2 0 " 2 7 220 Z 049 23 1170 6 0
22 0.2 2.50 4.26 0.51 3 1.67 3 0.75 210 0.54 15 0.75 2 243.90 10 4,00 0,77 0.17 1.0 6.25 54 1.86 66 0.54 35 0.51 9.14 1.47 1 0.36 0.33 0.18 31 0.90 0.2 0.37 0.28 0.10 3413 3.22 1512.50 0.40 0.18 26 0.26 ?520 2.25 6 0.46 0 Q 00 9 0.36 71 0.18 2 l.lfl 3 0.37 0.109 0.17 3.5 1.52 60 0.44 1 0.83 290 3.62 KD KD L122 39.0 0.4 - 22 12.22 10 2.50 255 0.65 0.5 3.13 46 1.59 110 0.90 35 0.51 7.34 1.18 2910 2.75 10 8.33 27 0.27 1860143.08 2 - 8 0.32 5 0.62 3.8 1.65 53 0.39 2 167 315 4.14 KD J087 0 ' 2 Q ' 2g 235 3 Q ' 52 24 1260 10 0

43 46.8 0.? 2.50 1.82 0.22 1 0.56 1 0.25 130 0.33 0.5 0.25 2 243.90 22 3.80 0.92 0.20 0.5 3.13 10 0.34 48 0.39 41 0.60 1.46 0.23 1 0.36 0.17 0.09 17 0.49 0.1 0.19 0.15 0.05 300 0.28 2 1.67 0.17 0.07 17 0.17 1020 0.91 6 0.46 0 Q.QO 5 0.20 41 o. 11 2 1.18 2 0.25 0.072 0.11 0,9 0.39 46 0.34 1 0.83 121 1.59 KE KE L123 50.4 0.4 - 13 7.22 17 4.25 130 0.33 0.5 3.13 10 0.34 125 1.02 40 0.59 2.10 0.34 200 0.19 3 2.50 19 0.19 1320101,54 2 - 5 0.20 t- 0.49 2.1 0.91 38 0.28 1 0.83 215 2.83 KE J097 0 ' 2 Q " 30 250 , 0 ' 57 26 1330 J4 \
22 35.4 0.2 2,50 2,77 0.33 1 0.56 1 0.25 130 0.33 0.5 0.25 2 243.90 22 8.30 0,78 0.17 0.5 3.13 10 0.34 62 0.51 43 0.63 1.47 0.24 1 0.36 0.22 0.12 14 0.40 0.1 0.19 0.24 0.09 235 0.22 2 1.67 0.32 0.14 20 0.20 955 0.85 6 0.46 0 0.00 7 0.28 58 0.15 2 1.18 3 0 37 0,093 0.15 0.5 0.22 36 0.26 1 0.83 161 2.12 KF KF L125 0.2 - 5 2.78 1 0.25 270 0.69 0.5 3.13 15 0.52 195 1.60 35 0.51 2.24 0.36 370 0.35 1 0.83 26 0.26 770 5923 1 - 3 0.32 4 0.49 2.1 0.91 41 0.30 1 0,83 193 2.54 KF J100 0 ' 3 0 " 30 245 3 g 56 ?5 1260 10 0
29 17.4 0.2 2.50 5.57 0.67 3 1.57 2 0.50 330 0.85 1.0 0.50 2 243.90 22 880 1.71 0.37 0.5 3.13 17 0.59 96 0.79 33 0.49 4.06 0.65 2 0.71 1.03 0.56 35 1.01 0.2 0.37 0.78 0.28 1130 1.07 3 2.50 1.75 0.77 29 0.29 975 0.87 4 0.31 0 Q 00 U CI 44 200 0.52 2 1.18 5 0,62 0.232 0.37 1.7 0.74 69 0.51 1 0.83 1S7 2.07 KG KG L125 18.8 0.2 - 18 10.00 8 2.00 410 1.05 0.5 3.13 16 0.55 125 1.02 27 0.40 6.72 1.08 5630 5.31 3 2.50 30 0.30 900 69.23 1 - 10 0.40 5 0.62 1.9 0.83 54 0.40 1 0.83 265 3.49 KG J108 03 Q " 2g 235 ? Q ' ^ y, 124Q 12
32 0.2 2.50 2.63 0.31 2 1.11 2 0.50 170 0.44 0.5 0.25 2 243.90 47 18,30 0.64 0.14 0.5 3.13 7 0,24 46 0.38 25 0.37 0.97 0.16 1 0.36 0.22 0.12 33 0.95 0.1 0.19 0.20 0.07 123 0.12 1 0.83 0.28 0.12 13 0.18 1180 1.05 10 0.77 D Q. 00 4 0,16 90 0.23 2 1.16 3 0.37 0.088 0.14 3.1 1.35 25 0.18 1 0.83 107 1.41 KH KH L127 0.2 - 8 4.44 1 0.25 230 0.59 0.5 3.13 12 0.41 79 0.65 32 0.47 1.20 0.19 131 0.12 2 1.67 25 0.25 1120 86.15 1 - 6 0.24 4 0.49 3.4 1.48 29 0.21 1 0.83 197 2.59 KH J1!4 0 ' 3 0 ' 2g 245 - 0 " B 25 12go 12 Q
36 56.0 0.? 2.50 2.80 0.33 2 1.11 1 0.25 155 0.40 0.5 0.25 2 243.90 57 2230 0.71 0.15 0.5 3.13 4 0.14 33 0.27 30 0.44 1.01 0.16 1 0.36 0.12 0.07 33 0.95 0.1 0.19 0.12 0.04 149 0.14 2 1.67 0,13 0.05 13 0.13 1680 1.50 6 0.46 2 10. OC 4 0.16 57 0.15 2 1.18 3 0.37 0.071 0.11 2.7 1.17 37 0.27 1 0.83 92 1.21 KI KI L128 42.2 0.4 - 13 7.22 7 1.75 200 0.51 0.5 3.13 9 0.31 61 0.50 28 0.41 1.55 0.25 315 0.30 2 1.67 17 0.17 1220 93.85 2 - 5 0.20 4 0.49 2.4 1.04 40 0.29 1 0.83 146 1.92 KI JUB Q " 3 0 ' 26 22G 2 0 ' 46 n 1MO 12 n

36 41.0 0.2 2.50 2.85 0.34 2 1.11 2 0.50 115 0.29 0.5 0.25 2 243.90 23 9.20 0.45 0.10 0.5 3.13 7 0.24 39 0.32 25 0.37 0.74 0.12 1 0.36 0.16 0.09 43 1.24 0.2 0.37 0.14 0.05 75 0.07 2 1.67 0.12 0.05 15 0.16 1090 0.97 8 0.62 0 0.00 6 0.24 47 0.12 2 1.18 4 0.49 0.066 0.10 4.8 2.09 29 0.21 1 0.83 111 1.45 KJ KJ L129 39.0 0.2 - 14 7.78 1 0.25 210 0,54 0.5 3.13 10 0.34 56 0.46 31 0.46 1.30 0.21 149 0.14 2 1.67 24 0.24 1330102.31 2 - 6 0.24 4 0.49 4.3 1.87 35 0.26 1 0.83 215 2.83 KJ j!!? g'a n"?5 ?05 2 044 22 1090 12 D
36 41.6 0.2 2.50 3.72 0.44 2 1.11 3 0.75 235 0.60 l. Q 0.50 2 243.90 54 21.60 0.82 0.16 0.5 3.13 8 0.28 46 0.38 27 0.40 1.19 0.19 1 0.36 0.37 0.20 43 1.24 0.2 0.37 0.28 0.10 220 0.21 2 1.67 0.56 0.25 16 0.16 1120 1.00 10 0.77 0 0 00 6 0.24 115 0.30 2 1.18 4 0.49 0.109 0,17 5.3 2.30 34 0.25 1 0.83 105 1.39 KK KK L130 40.5 0.? - 8 4.44 2 0.50 260 0.67 0.5 313 15 0.52 96 0.79 33 0.49 1.70 O.Z7 235 0.22 2 1.67 24 0.24 1190 91.54 1 - 8 0.32 5 0.62 5.9 2.57 43 0.32 1 0.83 230 3.03 KX J141 0 ' 3 Q "?7 ?4 ^ 3
35 42.2 0.2 2.50 1.59 0.19 3 1.67 2 0.50 80 0.21 0.5 0.25 2 243.90 55 22.40 0.83 0.18 0.5 3.13 9 0.31 38 0.31 74 1.09 0.74 0.12 1 0.36 0.12 0.07 15 0.46 0.2 0.37 0.14 0.05 147 0.14 3 2.50 0.12 0.05 15 0.15 655 D. 58 8 0.62 0 0,00 6 0.24 33 0.09 2 1.18 2 0.25 0.048 0.08 1.0 0.43 23 0.17 1 0.83 130 1.71 LA LA L132 40.0 0.2 - 29 16.11 4 1.00 185 0,47 2.5 15.63 12 0,41 73 0.60 64 0.94 2.64 0.42 1080 1.02 3 2.50 20 0.20 1080 83.08 3 - 8 0.32 3 0.37 1.4 0.61 40 0.29 1 0.83 325 4.28 LA J14; 0 " 3 0 '?8 230 2 0 49 24 1230 10 0
31 36.2 0.2 2.50 2.87 0.34 4 2.22 1 0.25 175 0.45 0.5 0.25 2 243.90 26 10.40 1.06 0.23 0.5 3.13 12 0.41 77 0.63 W 0.65 1.18 0.19 2 0.71 0.34 0.18 17 0.49 0.2 0.37 0.34 0.1? 181 0.17 1 0.83 0.55 0.24 25 0.25 655 0.58 8 0.62 0 0.00 7 0.28 83 0.22 2 1.18 3 0.37 0.131 0.21 1.0 0.43 31 0.23 I 0.83 109 1.43 LB LB L133 44.8 0.2 - 6 3.33 2 0.50 175 0.45 0.5 3.13 14 0.48 150 1.23 44 0.65 1.32 0.21 240 0.23 2 1.67 27 0,27 1010 77.69 1 - 6 0.24 2 0.25 1.2 0.5? 28 0.21 1 0.83 179 2.36 LB J153 0 ' 3 0 ' 27 225 2 0 46 ? 2 1190 10 1
25 47.2 0.2 2.50 1.19 0.14 2 1.11 1 0.25 75 D. 19 0.5 D. 25 2 243.90 43 19.20 0.79 0.17 0.5 3.13 B 0.21 27 0.22 46 0.68 0.46 0.07 1 0.35 0.12 0.07 14 0.40 0.1 0.19 0.12 0.04 90 0.08 7 5.83 0.11 0.05 13 0.18 730 0.65 4 0.31 0 0,00 3 0.12 29 0.08 2 1.18 2 0.25 0.046 0.07 1.0 0.43 14 0.10 1 0.63 106 1.39 LC LC L134 52.0 0.2 - 10 5.56 2 0.50 115 0,29 0.5 3,13 8 0.28 67 0.55 40 0.59 0.74 0.12 165 0.16 5 4.17 21 0.21 770 59.23 2 - 4 0.16 3 0.37 1.2 0.52 20 0.15 1 0.83 136 1.79 LC J156 n' 3 0 ' 28 235 3 0 49 24 1250 12 0

J161 0.2 0.28 235 3 0.49 24 1240 10 0
32 44.4 0.2 2.50 1.68 0.20 2 1.11 1 0.25 110 0.28 0.5 0.25 2 243,90 34 13.60 0.76 0.16 0.5 3.13 6 0.21 40 0.33 58 0.85 0.56 0.09 1 0.35 0.17 0.09 14 0.40 0.2 0.37 0.19 0.07 79 D. 07 2 1.67 0.22 0.10 21 0.21 390 0.35 6 0.46 0 0.00 5 0.20 40 0,10 2 1.18 2 0.25 0.074 0.12 0.9 0.39 17 D. 13 1 0.83 79 1.04 LD LD L135 49.2 0.2 - 7 3.89 3 0.75 155 0.40 0.5 3.13 11 0,38 100 0.82 53 0.78 1.23 0.20 ?45 0.23 2 1.67 24 0.24 910 70.00 1 - 6 0.24 3 0.37 1.5 0.65 25 0.18 1 0.83 170 2.24 LO Ji?o 0 2 0 31 23S 3 0 54 24 1150 12 D
37 23.2 38.0475.00 5.37 0.64 5 2,78 5 1.50 380 0.97 1.0 0.50 2 24390 10 4.00 156 0.33 0.5 3.13 12 0.41 91 0.75 121 1.78 2.75 0.44 1 0.35 1.10 0.60 28 0.81 0.1 0.19 0.93 0.34 845 0.80 4 3.33 1.45 0.64 35 0.36 1140 1.02 52 4.00 1 5.00 14 0.56 165 0.43 2 1-18 1 0.12 0.273 0.43 2.6 1.13 82 0.50 2 1.67 198 2.61 LE LE L136 0.2 - 41 22.78 1 0.25 320 0.82 6.0 37.50 16 0.55 105 0.86 75 1.10 6.22 1.00 8940 8.43 1210.00 27 0.27 1980152.31 4 - 7 0.28 3 0.37 1.5 0.65 28 0.21 1 0.83 380 5.00 LE J177 n'z 0*28 230 3 047 23 1190 12 0
35 44.8 72.0900.00 3.35 0.40 3 1.57 1 0.25 160 0.41 1.0 0.50 2 243.90 59 23.60 0.72 0.15 0.5 3.13 7 0.24 39 0.73 52 0.75 1,37 0.22 1 0.36 0.30 0.16 48 1.39 0.2 0.37 0.26 0.09 178 0.17 2 1.67 0.41 0.18 18 0.18 1640 1.46 64 4.92 0 0.00 7 0.28 83 0.22 2 1.18 1 0.12 0.108 0.17 4.0 1.74 50 0.37 1 0.83 107 1.41 LF LF L137 0.2 - 12 6.67 4 1.00 135 0.35 0.5 3,13 12 0.41 72 D. 59 62 0.91 2.20 0.35 205 0.19 3 2.50 22 0.22 1930148-45 1 - 9 0.36 4 0.49 4.1 1.78 78 0.57 2 1.67 179 2.35 LF
21 32.0 0.2 2.50 3.94 0.47 4 2.22 1 0.25 240 0.62 1.0 0.50 2 243.90 38 15.20 0.92 0.20 0.5 3.13 30 1.03 100 0.82 45 0.68 5.33 0.86 2 0.71 0.41 0.22 42 1.21 0.2 0.37 0.38 0.14 1520 1,43 3 2.50 0.61 0.27 24 0.24 1520 1.36 10 0.77 0 0.00 9 0.36 95 0.25 2 1.18 1 0.12 0.120 0.19 3.4 1.48 53 0.39 1 O.S3 200 2.63 LG LG L133 22.0 0.2 - 15 8.33 2 0.50 320 0.82 1.5 9.38 21 0.72 125 1.02 34 0.50 4.34 0.70 lobo 0.99 3 2.50 32 0.32 1130 36.92 2 - 12 0.48 5 0.62 2.3 1.00 64 0.47 1 0.83 220 2.89 LG Mean 023 32823617 240 050 24071220571173 003
21 25.4 0.2 2.50 4.43 0.53 422? 3 0.75 290 0.74 1.0 0.50 2 243,90 19 7.60 1.02 0,22 0.5 3.13 22 0.75 72 0,59 40 0.59 5.71 0.92 ? 0.7] 0.62 0.34 44 l.?7 0.1 0.19 0.50 0.18 1760 1.66 3 2.50 0.90 0.40 29 0.29 1140 1.02 6 0.46 0 0.00 10 0.40 122 0.32 2 1.18 1 0.12 0.155 0.25 3,2 1.39 53 0.39 1 0,83 186 2.45 LH LH 1.139 0.2 - 13 7.22 5 1.25 360 0.92 2.5 15.63 23 0.79 100 0.82 35 0.51 4.38 0.70 2750 2.59 4 3.33 34 0.34 1020 78.46 2 - 11 0.44 4 0.49 1.9 0.83 62 0.46 1 0.83 275 3.62 LH Variance 0^00 0^00264^97 075 0^00 2^135799^54 e'oo o'o3

Standard
33 56.8 0.2 2.50 3.00 0.36 2 1.11 1 0.25 135 0.35 0.5 0.25 2 243.90 83 33.20 0,59 0.13 0.5 3.13 5 0.17 38 0.31 30 0.44 0.90 0.14 2 0.71 0.13 0.07 30 0.87 0.1 0.19 0.12 0.04 166 0.16 2 1.67 0.12 0.05 12 0.12 1390 1.24 8 0.62 0 Q. 00 1 0.04 73 0.19 2 1.18 1 0.12 0.065 0.10 4.2 1.83 35 0.26 1 0.63 108 1.42 LI LI L140 49.5 0.2 - 21 11.67 4 l.DO 190 0.49 1.0 6,25 10 0.34 34 D. 69 36 0.53 1.82 0.29 290 0.27 2 1.67 21 0.21 1310100.77 4 - 6 0.24 4 0.49 3.4 1.43 43 0.32 1 0.83 250 3.29 LI Deviation 005 002 1561 050 005 128 7599 192 019
23 27.6 0.2 2. SO 5.78 0.69 4 2.22 1 0.25 230 0.72 1.5 0.75 2 243.90 39 15.60 1.29 0.28 0.5 3.13 15 0.55 38 0.72 83 1.22 3.24 0.52 2 0.71 0.73 0.40 79 2.28 0.5 0.93 0.61 0.22 985 0,93 5 4.17 1.13 0.50 40 0.40 1800 1.61 8 0.62 0 0.00 14 0.56 152 0.40 2 1.18 6 0.74 0.211 0.33 7.0 3.04 67 0.49 1 0.83 210 2.76 LJ LJ L142 29.4 0.2 - 13 7.22 1 0.25 355 0.91 3.0 16.75 33 1.14 105 0.86 66 1.00 4.87 0.78 7140 6.74 6 5.00 43 0.43 1740 133.85 1 - 12 0.46 5 0.62 4.5 1.95 56 0.41 1 0.83 300 3.95 LJ c V tt) 20 81 s'lZ 6*61 2o'38 ic"o8 5 32 5 23 16 36 548 05
28 32.0 0.2 2.50 5.09 0.51 5 2.7B 1 0.25 235 0.60 1.5 0.75 2 243.90 65 26.00 0.85 0.18 0.5 3.13 13 0.45 77 0.53 101 1.49 1.88 0.30 2 0.71 0.52 0.34 104 3.01 0.8 1.48 0.47 0.17 435 0.41 4 3.33 0.70 0.31 33 0.33 2080 1.86 10 0.77 0 0.00 13 0.72 105 0.27 2 1.18 9 1.11 0.173 0.27 10.9 4.74 51 0.45 1 0.83 169 2.22 LK LK L143 32.4 0.2 - 12 6.67 1 0.25 240 0.62 2.0 12.50 27 0.93 105 0.86 70 1.03 4.08 0.56 2900 2.74 4 3.33 32 0.32 1920 147.69 1 - 9 0.36 4 0.49 3.8 1.65 56 0.41 2 1.67 250 3.29 LK n ' 2g ' 30 " 30 ' 30 "33 ' 3D '50 ' 30 ' M
29 33.8 0.2 2.50 4.09 0.49 1 0.56 1 0.25 225 0.56 1.0 0.50 2 243.90 37 14.80 0.96 0.21 0.5 3.13 1 0.24 62 0.51 47 0.69 1.33 0.21 1 0.35 0.48 0.26 52 1.50 0.3 0.55 0.37 0.13 176 0.17 2 1.67 0.70 0.31 20 0.20 1630 1.46 10 0.77 0 o. 00 9 C. 36 125 0.33 2 1.18 4 0.49 0.137 0.22 5.7 2.48 33 0.24 1 0.83 103 1.36 LL LL L144 33.2 0.2 - 6 3.33 3 0.75 250 0.64 0.5 3.13 1C 0.34 80 0.66 44 0.65 1.5B 0.25 196 0.13 2 1.57 22 0.22 1540 118.46 1 - 7 0.28 5 0.62 4.8 2.09 40 0.29 1 0.83 155 2.04 LL Analytical
42 0.2 2.50 1.34 0.16 3 1.67 1 0.25 95 0.24 0.5 0.25 2 243.90 32 12.80 1.27 0.27 0.5 3.13 4 0.14 31 0.25 57 0.84 0.87 0.14 2 0.71 0.14 0.08 15 0.43 0.2 0.37 0.12 0.04 184 0.17 2 1.67 0.14 0.06 15 0.15 900 0.80 8 0.62 0 0.00 4 0.16 40 0.10 2 1.18 2 0.25 0.056 0.09 0.7 0.30 33 0.24 1 0.83 149 1.96 LM LM 1145 63.5 02 - 9 5.00 Z 0.50 110 0.28 0.5 3.13 6 0.21 125 1.02 45 0.65 1.59 0.27 140 0.13 2 1.67 17 0.17 1040 80.00 2 - 4 0.16 2 0.25 0.9 0.39 28 0.21 1 D. 83 220 2.39 LM Method* 11 NAA ICP ICP ICP ICP ICP ICP ICP NAA

Detect i on
47 0.2 2.50 2.23 0.27 4 2.22 ! 0.25 140 0.36 0.5 0.25 2 243.90 36 14.40 1.25 0.27 0.5 3.13 8 0.28 74 0.61 41 0.60 1.14 0.18 2 0.71 0.26 0.14 17 0.49 0.1 0.19 0.25 0.09 230 0.22 3 2.50 0.39 0.17 18 0.18 1180 1.05 6 0.46 0 0.00 4 0.16 70 0.18 2 1.18 2 0.25 0.105 0.17 0,7 0.30 30 0.22 1 0.83 116 1.53 LN LN LI46 49.6 0.2 - 12 6.67 2 0.50 150 0.38 0.5 3.13 12 0.41 130 1.07 41 0.60 1.54 0.25 430 0.41 3 2.50 23 0.23 1290 99-23 2 - 5 0.20 4 0.49 1.7 0.74 33 0.24 2 1.67 260 3.42 LN Linpt 0 1 0 01 1 1 0 01 1 10 2 l
27 0.2 2,50 2.17 0.26 1 0.56 1 0.25 165 0.42 0.5 0.25 2 243.90 21 8.40 0.60 0.13 0.5 3.13 4 0.14 50 0.41 23 0.34 0.51 0.08 2 0.71 0.20 0.11 18 0.52 0.1 0.19 0.18 0.07 73 0.07 1 0.83 0.31 0.14 18 0.18 550 0.49 8 0.62 0 0.00 4 0.16 69 0.18 2 1.18 2 0.25 0.092 0.15 1.3 0.57 16 0.12 1 0.83 67 0.88 MA MA L148 42.8 0.2 - 5 2.78 4 1.00 225 0.58 1.0 6.25 5 0.17 220 1.30 25 0.37 0.65 0.10 32 0.09 2 1.67 27 0.27 820 63.08 1 - 4 0.16 2 0.25 1,6 0.70 20 0.15 2 1.57 174 2.29 MA

25 35.2 0.2 2.50 3.23 0.39 2 1.11 1 0.25 150 0.38 0.5 0.25 2 243.90 32 12.80 0.89 0.19 0.5 3.13 8 0.28 61 0,50 54 0.79 1.37 0.22 2 0.71 0.34 0.18 32 0.92 0.3 0.56 0.44 0.16 235 0.22 2 1.57 0.55 0.25 20 0.20 1110 0.99 10 0.77 0 0.00 9 0.36 85 0.22 2 1.18 3 0.37 0.131 0.21 1.7 0.74 37 0.27 1 0.83 101 1.33 MB MB L149 34.2 0.2 - 8 4.44 3 0.75 195 0.50 2.0 12.50 13 0.45 180 1.48 54 0.79 1.98 0.32 385 0.36 2 1.57 27 0.27 1180 90.77 2 - 10 0.40 3 0.37 1.5 0.65 49 0.36 1 0.83 210 2.76 HB
21 27.4 0.2 2.50 4.15 0.50 4 2.22 1 0.25 215 0.55 1.0 0,50 2 243.90 19 7.60 0.94 0.20 0.5 3.13 20 0.6S 79 0.65 68 1.00 3.13 0.50 2 0.71 0.47 0.26 41 1.18 0.4 D. 74 0.54 0.20 1080 1.02 5 4.17 0.71 0.31 28 0.28 1270 1.13 10 0.77 0 0.00 12 0.48 95 0.25 2 1.18 4 0.49 0.157 0.25 2.0 0.87 61 0.45 1 0 83 176 2.32 HC MC L150 0.2 - 15 8.33 6 1.50 230 0.59 1.0 6.25 22 0.76 395 3.24 53 0.78 3.22 0.52 925 0.87 5 4.17 33 0.33 1130 86.92 2 - 11 0.44 4 0.49 1.9 0.83 59 0.43 2 1.57 225 2.96 HC Replicate Se Sr Ta Th Ti U V W Zn
22 30.2 0.2 2.50 4.75 0.57 1 0.56 1 0.25 230 0.59 1.0 0.50 2 243.90 15 6.00 1.81 0.39 0.5 3.13 15 0.52 94 0.77 63 0.93 2.44 0.39 3 1.07 0.68 0.37 30 0.87 0,3 0.56 0.62 0.30 410 0.39 3 2.50 1.41 0.6? 30 0.30 955 0.85 6 0.46 0 0.00 12 0.48 173 0.45 2 1.18 3 0.37 0.248 0.39 0.6 0.26 58 0.43 1 0.83 137 1.80 MD MD L151 30.8 0.2 - 10 5.56 5 1.25 245 0.63 1.5 9.38 16 0.55 240 1.97 51 0.75 2.35 0.38 500 0.57 2 1.67 30 0.30 1010 77.59 1 - 12 0.48 4 0.49 1.6 0.70 51 0.38 2 1.67 200 2.53 HD Code (ppn) (ppi.) [ppi) (ppm} [5!) (ppm) (pom) (ppm] [ppm)

25 38.6 0.2 2.50 2.49 0.30 2 1.11 1 0.25 12D 0.31 0.5 0.25 2 243.90 33 13. ZO 0.77 0.17 0.5 3.13 9 0.31 53 0.43 80 1.18 0.95 0.15 Z 0.71 0.21 0.11 26 0.75 0.3 0.56 0.23 0.08 140 0.13 5 4.17 0.26 0.11 21 0.21 835 0.75 4 0.31 0 0.00 7 0.28 46 0.12 2 1.18 2 0.25 0.092 0.15 0.9 0.39 32 0.24 1 0.83 131 1.72 ME ME L152 40.0 0.2 - 3 1.67 6 1.50 230 0.59 0.5 3.13 9 0.31 165 1.35 90 1.32 1.44 0.23 245 0.23 2 1.67 26 0.26 1320101.54 0 - 7 0.28 4 0.49 4.3 1.87 38 0.28 2 1.67 83 1.09 ME J004 7 97 2 4 0 114 3 7 42 1 93
41 55.5 0.2 2.50 2.81 0.34 1 0.55 1 0.25 115 0.29 0.5 0.25 2 243.90 42 16.80 0.73 0.16 0.5 3.13 7 D. 24 42 0.34 55 0.81 0.77 0.12 2 0.71 0.14 0.08 24 0.69 02 0.37 0.14 0.05 178 0.17 3 2.50 0.12 0.05 16 0.16 2110 1.88 4 0.31 0 0.00 5 0.20 52 0.14 2 1.18 2 0.25 0.068 0.1] 1.2 0.52 38 0.28 1 0 83 125 1 64 MF MF L154 0.2 - 13 7.22 6 1.50 195 0.50 3.0 18.75 11 0.38 105 0.86 44 0.65 1.61 0.26 158 0.15 2 1.67 20 0.20 1390106.92 2 - 5 0.20 2 0.25 1.6 0.70 38 0.28 1 0,33 225 2,96 MF joio 8 87 2 4 0100 "'o 37 1 80
35 28.8 0.2 2.50 4.09 0.49 2 1.11 1 0,25 275 0.71 1.0 0.50 2 243.90 17 6. SO 1.21 0.26 0.5 3.13 10 0.34 78 0.64 44 0.65 1.45 0.23 2 0.71 0.70 038 61 1.76 0.4 0.74 0.49 0.18 240 0.23 2 1.67 1.12 0.49 26 0.26 605 0.54 4 0.31 0 0.00 11 0.44 160 0.42 2 1.18 3 0.37 0.188 0.30 5.0 2.17 43 0.32 1 0,83 130 1.71 MG MG L155 28.2 0.2 - 5 2.78 2 0.50 295 0.76 2.5 15.63 11 0.36 405 3.32 38 0.56 2.03 0.33 355 0.33 2 1.67 33 0.33 695 53.46 1 - 8 0.32 3 0.37 3.9 1.70 43 0.32 2 1.67 240 3.16 MG J016 8 96 2 4 0108 41 40 1 89
28 42.2 0.2 2.50 5.52 0.66 I 0.55 1 0.25 180 0.46 1.5 0.75 2 243.90 13 5.20 0.76 0.16 0,5 3.13 18 0.52 62 0.51 93 1.37 2.75 0.44 1 0.36 0.30 0.16 26 0.75 0.4 0.74 0.29 0.10 1010 0.95 4 3.33 0.34 0.15 26 0.26 2720 2.43 6 0.46 0 0.00 11 0.44 78 0.20 2 1.18 4 0.49 0.111 0.18 2.3 1.00 64 0.47 1 0.83 164 2.16 NA NA L157 37.5 0.2 - 9 5.00 3 0.75 225 0.58 4.0 25.00 46 1.59 120 0.98 58 0.85 9.57 1.54 7670 7.24 3 2.50 30 0.30 1590122.31 1 - 7 0.28 3 0.37 3.0 1.30 24 0.18 2 1.67 245 3.22 NA J017 7 100 2 4 0113 42 42 1 92
35 10.4 D. 2 2.50 5.69 0.58 2 1.11 1 0.25 420 1.08 1.0 0.50 2 243.90 8 3.20 1.74 0.37 0.5 3.13 10 0.34 93 0.75 132 1.94 1.73 0.28 1 1.43 1.68 0.91 40 1.16 0.3 0.56 0.62 0.22 315 0.30 2 1.57 2.24 0.99 24 0.24 570 0.51 12 0.92 0 D. DO 10 0.40 295 0.77 2 1.18 4 0.4S 0.221 0.35 3.3 1.43 47 0.35 1 0.83 47 0.62 NB NB L158 0.2 - 7 3.89 3 0.75 130 0.33 1.5 9.38 9 0.31 90 0,74 27 0.40 2.16 0.35 315 0.30 2 1.67 16 0.16 995 75.54 1 - 6 0.24 2 0.25 2.2 0.96 34 0.25 3 2.50 170 2.24 NB J021 7 80 2 4 o'o97 3.6 34 1 79

J028 7 81 2 3 0.100 4.1 34 1 84
20 34.4 0.2 2.50 3.73 0.45 3 1.67 1 0.25 205 0.53 1.0 0.50 2 243.90 25 10.00 1.09 0.23 0.5 3.13 13 0.45 72 0.59 52 0.76 1.97 0.32 1 0.36 0.45 0,24 32 0.92 0,3 0.56 0.51 0.18 565 0.53 3 2.50 0.76 0.33 23 0.23 1010 0.90 26 2.00 0 0.00 10 0.40 108 0.28 2 1 18 2 0.25 0.163 0.26 2.3 1.00 44 0.32 1 0.83 130 1.71 NC NC L159 36 0 0.2 - 9 5 00 3 0.75 255 0.55 2.5 15.63 13 0.45 345 2.83 49 0.72 2.52 0.41 600 0.57 3 2.50 30 0.30 660 66.15 1 - 9 0.36 3 0.37 3.0 1.30 46 0.34 2 1.57 220 2.89 C J034 7 81 2 3 0 098 3 4 33 1 79
24 36.0 0.2 2.50 3.09 0.37 1 C. 55 i 0.25 125 0.32 1,0 0.50 2 243.90 35 14.00 0.53 0.11 0.5 3.13 11 0.38 51 0.42 34 0.50 1.26 0.20 1 0-36 0.19 0.10 29 0.84 0.2 0.37 0.16 0.06 345 0.33 3 2.50 0.19 0.08 15 0.15 1030 0.92 2 0.15 0 0,00 5 0.2C 44 0.11 2 1,18 3 0.37 0.067 0.11 2.9 1.26 31 0.23 1 0.83 122 1.61 ND ND L160 0.2 - 5 2.78 2 0.50 165 0.42 0.5 3.13 13 0.45 105 0.86 26 0.38 1.42 0.23 470 0.44 1 0.83 18 0.18 345 65.00 1 - 6 0.24 3 0.37 2.5 1.09 30 0.22 1 0.83 175 230 ND JQ38 7 84 2 3 o"l04 3'? 35 1 83
26 47.2 0.2 2.50 3.20 0.38 2 1.11 3 0.75 145 0.37 0.5 0.25 2 243.90 54 21.60 0.61 0.13 0.5 3.13 9 0.31 51 0.42 45 0.66 0.88 0.14 1 0.36 0.21 0,11 31 0.90 0.3 0.56 0.21 0.08 295 0.28 2 1.67 0.25 0.11 15 0.15 1650 1.47 3 0.62 0 0.00 6 0.24 53 0.14 2 1.18 3 0.37 0.092 0.15 4.0 1,74 32 0.24 1 0.83 86 1.13 .JE NE L162 0.2 - 11 6.11 8 2,00 190 0.49 2.5 15.63 22 0.76 245 2.01 45 0.56 1.71 0.27 540 0.51 2 1.67 24 0.24 1200 92.31 3 - 6 0.24 3 0.37 4.0 1.74 39 0.29 3 2.50 225 2.96 NE J046 87 o"l03 36 86
24 43.2 0.2 2.50 3.75 0.45 3 1.67 1 0.25 155 0.40 1.0 0.50 2 243.90 51 2D.40 0.80 0.17 0.5 3.13 8 0,28 50 0.41 64 0.94 0.94 0.15 1 0.36 0.28 0,15 44 1.27 0.3 0.56 0.27 0.10 275 0.26 3 2.50 0.24 0.11 15 0.15 2010 1.79 6 0.46 0 0.00 9 0.36 59 0.15 2 1.18 3 0.37 0.101 0.16 1.8 0.76 34 0.25 1 0.83 107 1.41 HF NF L163 42.8 0.2 - 6 3.33 5 1.25 175 0.45 2,0 12,50 9 0.31 90 0.74 51 0.75 1.21 0.19 370 0.35 2 1.67 20 020 175013452 2 - 7 0.28 3 0.37 20 0.87 35 0 26 3 2 50 177 233 KF 0054 8 64 2 r o"l02 44 34 1 84
24 27. B 0.2 2.50 2.35 0.34 2 1.11 3 0.75 155 0.40 1.0 0.50 2 243.90 25 ID. 00 0.48 0.10 0.5 3.13 11 0,38 53 0.43 3? 0.47 1.26 0.20 1 0.36 026 0.14 29 0.64 0.3 0.56 0.24 0.09 430 0.41 3 2.50 0.30 0.13 18 0.18 1190 1.06 4 0.31 0 0.00 7 0.28 53 0.14 2 1.18 2 0.25 0.102 0.16 1.7 0.74 34 0.25 1 0.83 142 1.87 NG NG L164 27.8 0.2 - 23 12.78 2 0.50 220 0.56 3.0 18.75 28 0.97 130 1.07 35 0.51 3.41 0.55 1410 1.33 2 1.67 25 0.25 I05D 80.77 2 - 7 0.28 2 0.25 1.1 D. 48 38 0.26 1 0.83 325 4.28 NG J 060 8 66 2 5 o"l04 3.9 36 1 85

J065 8 35 2 3 0.100 4.2 35 1 82
23 0.2 2.50 2.45 0.29 3 1.67 1 0.25 125 0.32 0.5 0.25 2 243.90 37 14.80 0.92 0.20 0.5 3.13 10 0.34 55 0.45 75 1.10 1.33 0.21 1 0-36 0,23 0,13 16 0.46 0.1 0.19 0.41 0.15 179 0.17 5 4.17 0.42 0.19 24 0.24 1810 1.62 5 0.46 0 D. DO 6 0.24 69 0.18 2 1.18 3 0.37 0.121 0.19 0.9 0.39 47 0.35 1 0.83 134 1.76 NH NH L165 34.4 0.2 - 7 3.89 1 0.25 235 0.60 1.0 6.25 19 0.66 220 1.80 75 1. 10 3.33 0.54 390 0.37 2 1.67 45 0.45 1330102.31 . 1 - 12 0.48 2 0.25 0.5 0.22 75 0.56 1 0.83 169 2.2? NH jn?3 e 95 2 4 0 110 4 6 39 1 90
30 49.2 0.2 2.50 3.25 0.39 6 3.33 5 1.25 155 0.40 0.5 0.25 2 243.90 34 13. BO 0.90 0.19 0.5 3.13 13 0.45 89 0.73 51 0.75 1.28 0.21 2 0.71 0,30 0,16 29 0.84 0.2 0.37 0.29 0.10 205 0.19 4 3.33 0.42 0.19 24 0.24 1060 0.95 14 1.08 J 5. DO 7 0.28 81 0.21 2 1.18 4 0.49 0.108 0.17 1.4 0.61 29 0.21 1 0.33 132 1.74 NI N[ L166 450 0.2 - 6 3.33 4 1.00 230 0.59 2.5 15,63 15 0.52 165 1.52 53 0.78 1.60 0.25 320 0.30 2 1.67 29 0.29 1360104.62 1 - 8 0.32 5 0.62 1.1 0.48 36 0.26 1 0.83 265 3.49 NI jog? 7 84 2 4 o"l03 36 34 1 82
28 32.0 D. 2 2.50 3.95 0.47 2 1.11 1 0.25 215 0.55 1.0 0.50 2 243.90 36 14.40 1.15 0.25 0.5 3.13 11 0.38 62 0.51 63 0.93 1.68 0.27 Z 0.71 0.52 0.28 48 1.39 0.4 0.74 0.47 0.17 260 0.25 8 6.67 0.79 0.35 23 0.23 1270 1.13 10 0.77 0 0.00 10 0.40 123 0.32 2 1.18 6 0.74 0.145 0.23 4.4 1.91 40 0.29 1 0.83 128 1.68 NJ NJ L167 0.2 - 7 3.89 1 0.25 215 0.55 2.0 12.50 11 0.38 315 2.58 53 078 1.80 0.29 290 0.27 7 5.83 27 0.27 1150 83.46 1 - 8 0.32 4 0.49 3.5 1,52 38 0.28 2 1.67 230 3.03 NJ JQ87 7 91 2 4 o'lll 38 36 1 85
33 5.2 0.2 2.50 7.80 0.93 2 1.11 1 0.25 475 1.22 1.5 0.75 2 243.90 9 3. BO 2.44 0.52 0.5 3.13 19 0.66 115 0.94 111 1.63 3.95 0.64 4 1.43 1.92 1,04 25 0.72 0.3 0.56 1.56 0.56 550 0.52 5 4.17 2.96 1.30 52 0.53 555 0.50 8 0.62 0 O.DO 15 0.60 345 0.90 2 1.18 6 0.74 0.384 0.61 3.1 1.35 86 0.63 1 0.83 74 0.97 NK NK L168 0.2 - 7 3.89 5 1.25 275 0.71 1.0 6.25 16 0.55 250 2.05 109 1.60 1.87 0.30 645 0.51 12 10.00 38 0.38 505 38.85 0 - 15 0.60 4 0.49 3.8 1.65 43 0.32 1 0.83 150 1.97 NK JQ94 7 95 2 4 o'llS 45 38 1 91
19 0.2 2.50 0.94 0.11 3 1.67 1 0.25 115 0.29 0,5 0.25 2 243.90 17 6.80 0.83 0.18 0.5 3.13 3 0.10 23 0.19 27 0.40 0.39 0.06 1 0.35 0.09 0.05 8 0.23 0.1 0.19 0.12 0.04 86 0,08 2 1.67 0.12 0.05 13 0.13 500 0.45 32 Z. 46 1 5.00 2 0,08 40 0.10 2 1.16 1 0.12 0.042 0.07 0.3 0.13 11 0.08 1 0.83 123 1.52 NL NL L169 50.8 0.2 - 0.00 0.00 135 0.35 2.0 12.50 3 0.10 120 D.98 33 0.49 0.49 0.08 89 0.08 2 1.67 IS 0.19 345 65.00 - 0.00 0.00 O.DO 15 0.11 0,00 178 2,34 NL J097 7 95 2 4 o!l!7 4^0 38 1 90

J100 7 97 25 0.113 4.6 37 1 90
27 41.2 0.2 2.50 3.29 0.39 1 0.56 1 0,25 215 0.55 0,5 0.25 2 243.90 11 4.40 0.77 0.17 0.5 3.13 5 0.17 42 0.34 19 0.26 0.81 0.13 1 0.35 0.37 0.20 23 0.66 0.1 0.19 0.26 0.09 135 0.13 2 1,57 0.65 0.29 12 0.12 795 0.71 6 0.46 0 0.00 5 D. 20 109 0,28 2 1.18 2 0.25 0.120 0.19 2.9 1.26 37 0.27 1 0.83 48 0.63 OA OA L171 37.2 0,2 - 2 1.11 3 0.75 240 0.62 0,5 3.13 7 0.24 260 2.30 22 0.32 0.96 0.15 133 0.13 2 1.67 24 0.24 990 76.15 I - 4 0.16 2 0.25 3.1 1.35 27 0,20 1 0,83 131 1.72 OA J1Q3 7 98 2 4 0114 41 36 1 87
29 55. D 0.2 2.50 2.49 0.30 2 1.11 1 0.25 135 0.35 0.5 0.25 2 243.90 39 15.50 0.50 0.13 0.5 3.13 4 0.14 47 0.39 31 0.46 0.70 0.11 1 0.35 0.19 0.10 22 0.64 0.1 0.19 0.16 0.06 109 0.10 2 1.67 0.22 0.10 13 0.13 1040 0.93 4 0.31 0 O.DO 5 D. 20 53 0.14 2 1.18 2 0.25 0.086 0.14 8.7 3.78 27 0.20 1 0.83 89 1.17 OB OB L172 0.4 - 13 7.22 2 0.50 180 0.46 3.0 18.75 7 0.24 93 0.76 48 0.71 1.39 0.22 ]]9 0.11 2 1.67 24 0.24 1920147,69 3 - 5 0.20 3 0.37 6.3 2.74 44 0.32 1 0.83 225 2.96 OB JH4 7 94 2 5 0115 44 38 1 90
28 28.0 0.2 2.50 4.30 0.51 3 1.67 1 0,25 195 0.50 1.0 0.50 2 243.90 21 8.40 1.04 0.22 0.5 3,13 23 0.79 30 0.66 66 0.97 3.28 0.53 1 0.36 0.40 0.22 48 1.39 0.3 0.56 0.53 Q. 19 505 0.48 4 3.33 0.74 0.33 34 0.34 985 0.88 2 0.15 0 0.00 13 0.52 102 0.27 2 1.18 4 0.49 0.155 0.26 2.2 0.9G 80 0.59 1 0.83 200 2.63 OC OC L173 35.0 0,2 - 8 4.44 9 2.25 235 0.60 3.0 18,75 24 0.83 260 2.13 60 0.38 3.59 0.58 1830 1.73 5 4.17 41 0.41 1050 60.77 1 - 8 0.32 4 0.49 2.1 0.91 87 0.64 1 0.83 395 5.20 X JH8 7 85 2 5 o'l06 43 33 1 82
34 22.4 0.2 2.50 4.85 0.58 1 0.56 1 0,25 240 0.62 1.0 0.50 2 243.90 18 7.20 1.39 0.30 0.5 3.13 15 0.52 118 0.97 47 0.69 2.84 0.46 1 0.36 0.77 0.42 24 0.69 0.2 0.37 0.90 0.33 350 0.33 3 2.50 1.43 0.63 34 0.34 705 0.63 2 0.15 0 0.30 12 0.48 155 0.40 2 1.18 3 0.37 0.254 0.40 1.2 0.52 67 0.49 1 0.83 85 1.12 00 OD L174 33.5 0.2 - 4 2.22 7 1.75 225 058 1.5 9.38 13 0.45 200 1.64 51 075 2.62 0.42 39C 0.37 2 1.67 35 0.35 1150 88.46 1 - 9 0.36 4 0.49 2.5 1.09 62 0.46 1 0.83 215 2.83 OD J124 7 86 2 5 0106 4~2 35 1 69
27 34.0 0.2 2.50 1.77 0.21 2 1.11 3 0.75 135 0.35 0.5 0.25 2 243.90 19 7 60 0.77 0.17 0.5 3.13 8 0.28 46 0.38 100 1.47 1.02 0.16 1 0.35 0,20 0.11 27 0.78 0.2 0.37 0.25 0.09 95 0.09 6 5.00 0.26 0.11 20 0.20 260 0.23 10 0.77 0 D, 00 8 0,32 50 0,13 2 1.18 2 0.25 0,087 0.14 1.2 0.52 24 0.18 1 0.63 32 1.08 OE OE L175 D. 2 - 4 2.22 5 1.25 120 0.31 1.5 9,38 9 0.31 220 1.60 52 0.91 1.09 0.18 136 0.13 4 3.33 24 0.24 980 75.38 1 - 5 0.20 2 0.25 1.2 0.52 30 0.22 1 0.83 177 2.33 OE Ji3j 7 81 2 4 0 104 4~2 33 1 76

J141 7 88 2 4 0.111 4.0 35 2 134
20 14.0 0.2 2.50 7.13 0.85 1 0.56 1 0.25 385 0.99 1.5 0.75 2 243.90 17 6.80 1.59 0.34 0.5 3.13 18 0.62 108 0.89 49 0.72 3.88 0.62 1 0.35 1.63 0.39 30 0.87 0.2 0.37 1.40 0.51 495 0.47 2 1.67 1.82 0.80 44 0.44 970 0.87 8 0.52 0 0.00 14 0.56 184 0.48 2 1.18 6 0.74 0.343 0.54 1.0 0.43 80 0.59 1 0.83 132 1.74 OF OF L176 13.8 0.2 - 4 2.22 5 1.25 400 1.03 1.0 6.25 21 0.72 180 1.48 57 0.84 4.19 0.67 720 0.68 4 3.33 51 0.52 1110 85.38 1 14 0.56 6 074 1.3 0.57 99 0.73 1 0.83 180 2.37 OF j]4? 7 89 2 4 0 105 4 3 35 1 85
30 42.4 0.? 2.50 1.81 0.22 2 1.11 2 0.50 135 0.35 0.5 0.25 2 243,90 33 13.20 0.87 0.19 0.5 3.13 9 0.31 39 0.32 42 0.62 0.76 0.12 1 0.36 0.21 0.11 20 0.58 0.2 0.37 0.26 0.09 130 0.12 4 3.33 0.30 0.13 22 0.22 650 0.58 6 0.62 0 O.OC 6 0.24 56 0.15 2 1 16 2 0.25 0.091 0.14 1.5 0.65 23 0.17 1 0.83 91 1.20 OP OG L178 42.4 0.2 - 5 2.78 2 0.50 150 0,36 2.0 12.50 10 0.34 120 0.98 42 0.62 1.14 0.18 225 0.21 4 3.33 25 0.25 1050 80.77 1 - 4 0.16 1 0.12 1.3 0.57 27 0.20 1 0.83 179 2.36 OG j 163 7 86 2 4 0 103 2~9 34 1 89

23 32.8 0.2 2.50 3.40 0.41 2 1.11 1 0.25 250 0.64 0.5 0.25 2 243.90 5 2.00 1.03 0.22 0.5 3.13 4 0.14 57 0.47 24 0.35 0.84 0.14 1 0.36 0.50 0,27 26 0.75 0.2 0.37 0.34 0.1? 119 0.11 1 0.83 0.68 0.30 18 0.18 615 0.55 6 0.62 0 0.00 9 0.36 115 0.30 2 1.18 5 0.62 0.166 0.26 2.2 0.96 27 0.20 1 0.83 49 0.64 OP OH L179 50.0 0.2 - 3 1.67 3 0.75 155 0.40 1.0 6.25 4 0.14 175 1.43 27 0.40 0.66 0.11 138 0.13 2 1.67 20 0.20 950 73.08 1 - 4 0.16 2 0.25 0.8 0.35 20 0.15 1 0.83 119 1.57 OH J156 7 90 2 4 0.106 4.2 36 1 86
32 586 02 250 1.73 0.21 2 1.11 2 0.50 140 0.36 0.5 0.25 2 243.90 14 5.60 1.24 0.27 0.5 3.13 3 0.10 33 0.27 55 0.81 0.49 0.08 1 036 0.23 0.13 18 0.52 0.2 0.37 0.19 0.07 70 0.07 3 2.50 0.28 D. 12 11 0.11 330 0.29 14 1.06 0 0.00 6 0.24 58 0.15 2 1.18 3 0.37 0.095 0.15 2.5 1.09 18 0.13 1 0.83 48 0.53 01 01 L180 61.5 0.2 - 2 1.11 2 0.50 145 0.37 0.5 3.13 3 0.10 105 0.86 71 1.04 0.60 0.10 97 0.09 3 2.50 16 0.16 500 38.46 0 - 5 0.20 2 0.25 2.5 1.09 21 0.15 1 0.83 66 0.87 01 J1S1 7 90 2 3 0.107 4.2 35 1 3C

J170 7 94 2 4 0.109 3.9 36 1 90
J177 6 88 2 3 0.104 3.7 34 1 84

008 836 180 4 390 200 0-0082 250 4.56 0.16 29.0 122 68.0 6.22 2.30 1.84 34.6 0.54 2.754 1060 1.20 2.27 99.0 1120 13.0 0.20 25.0 384 1.70 8.10 0.632 2.30 136 1.20 76.0 Clarke Irdex- 1 ** 0.06 1.80 4 390 0.16 29.0 122 68.0 6.22 1060 120 990 130 0.20 25.0 8.10 2.30 136 1.20 76.0
Mean 7.1789.13 2.00 4. OD 0.11 4,01 36.00 1.03 87.40

29.39 38.49 0.94 11.69 3.56 0.43 2.06 1.141.67 0,42 195,74 0.50 0.83 0.44 2.00 243.90 34.69 13.38 0.85 0.18 0.51 3.21 9.50 0.33 53.42 0.52 38.96 0.57 1.42 0.23 1.66 0.59 0.41 0.22 34.17 0,99 0-23 0,42 0.31 0.11 271.00 0.26 2.33 1.94 0.61 0.2720.68 0.211154.51 1.03 9.97 0.77 0.06 0.30 6.66 0.27 95.02 0.25 2.00 1.18 3.95 0.49 0.12 0.19 462 2.01 3594 0.26 1.23 1.02 9636 1.27 Mean 39.06 0.23 - 8.96 4,94 3.35 0,83 217.90 0.56 1.19 7.42 12.13 0.42 149.93 1.23 36.06 0.53 1.94 0.31 545.67 0.51 2.64 2.20 23.97 0.24 1141.63 87.82 1.37 - 5,01 0,24 3.93 0.48 3.60 1.56 36.75 0.27 1.26 1.04 176.62 2.32 Variance 0.2233.09 0.00 0.43 0.00 0.16 5.79 0.03 95.49
19.00 2.80 0.20 2.50 0.94 0.11 1.00 0.551.00 0.25 75.00 0.19 0,50 0,25 2.00 243.90 3.00 1.20 D. 30 0.06 0.50 3.13 2.00 0.07 23.00 0.19 13.00 0.19 0.30 0.05 1.00 0.36 0.09 0.05 8.00 0,23 0.10 0.19 0.10 0.04 32,00 0.03 1.00 0.83 0.11 0.05 9.00 0.09 255.00 0.23 2.00 0.15 0.00 0.00 1.00 0.04 29.00 0.08 2.00 1.18 1.00 0.12 0.04 0.07 0,30 0,13 10.00 0.07 1.00 0.83 19.00 0.25 M1r1irun 11.60 0.20 - 1.00 0.00 1.00 0.00 110.00 028 0.50 3.13 2.00 0.07 50.00 0.41 15.00 0.24 0.38 0.06 37.00 0.03 1.00 0.83 12.00 0.12 365.00 28.08 O.OD - 3.00 0.00 1.00 0.00 0.50 0.00 10.00 0.07 1.00 0.00 51.00 0.67 Standard
58.00 61.6072.00900.00 8.24 0.9911.00 6.119.00 2.25 475.00 1.22 1.50 0.75 2.00 243.90132.00 52.80 2.44 0.52 1.00 6.2554.00 1.86155.00 1.27132.00 1.94 9.14 1.47 8.00 2.86 1.97 1.07139.00 4,02 0,30 1,48 1.56 0.563410.00 3.2215.0012.50 3.67 1.5258.00 0.594150.00 3.7164.00 4.92 2.00 10.0018.00 0.72 345.00 0.90 2,00 1.1814.00 1.73 0.38 0.6143.9019.09 86.00 0.63 8.00 6.67 290.00 3.82 Maximum 63.50 2.00 - 41.00 22. 7B 18.00 4.50 410.00 1.05 6.00 37.50 66.00 2.26 970.00 7.95109.00 1.60 9.57 1.548940.00 8.43 12.0010.00 51.00 0.52 2560.00196.92 4.00 - 15.00 0.5011.00 1.3623.6010.26102.00 0.75 6.00 5.00 395.00 5.20 Deviation 0.48 5.66 0.00 0.67 0.01 0.40 2.16 0.19 9.89
45.53159.0543.946866.0 1.93 0.03 1.73 0.531. 51 0.105491.01 0.04 0.12 0.03 0.00 0.00413.27 65.12 0.12 0.01 0.01 0.2657.55 0.07598.80 0.04418.51 0.09 1.51 0.04 1.08 0.14 0.14 0.04310.02 0.26 0.01 0.05 0.06 0.01 151656 0.13 2.63 1.82 0.39 0.0871.30 0.01 339807 0.2752.81 0.31 0.07 1.77 7.98 0.013269.75 0.02 0.00 0.00 3.83 0.06 0.00 0.0123.67 4.43269.77 0.01 0.63 0.471786.33 0.31 Variance 99.70 0.03 - 34.23 10.66 7.67 0.483077.43 0.02 0.90 35.03 85.26 0.1014562.24 0.98221,25 0.05 2.48 0.061700389 1.51 2.70 1.88 55.96 0.01165846.7981.34 0.66 - 5.33 0.01 2.16 0.03 9.06 1.72240.70 0.01 0.45 0.323686.82 0.64 C. V. 0G) 6.63 6.34 0.00 16.67 5.10 10.07 6.0018.27 11.31
6.75 12.51 5.53 82.86 1.39 0.17 1.32 0.731.27 0.32 74.10 0.19 0,34 0,17 0.00 0.00 20.33 8.13 0.35 0.08 0.08 0.51 7.59 0.26 24.47 0.20 20.46 0.30 1-23 0.20 1.04 0.37 0.37 0.20 17.61 0.51 D. 12 0.21 0.24 0.09 369.43 0.37 1.62 1.35 0.62 0.27 8.44 0.09 582.93 0.52 7.27 0.56 0.27 1.33 2.83 0.11 57,18 0.15 0.00 0.00 1.96 0.24 0.06 009 4.87 2.12 16.42 0,12 0.82 0.69 42.26 0.56 Stand. Dev. 9.99 0.17 - 5.85 3.26 2.77 0.69 55.47 0.14 0.95 5.92 9.23 0.32 120.67 0.99 14.87 0.22 1.57 0.251303.99 1.23 1.64 1.37 7.48 0.08 407.24 31.33 0.81 - 2.31 O.OS 1.47 0.19 3.01 1.31 15.51 0.11 0.67 0.5S 60.72 0.80 n 29 30 29 29 30 29 30 ffl 30

149 126 149 149 149 149 149 149 149 149 i49 149 149 149 149 149 149 14S 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 r 102 149 - 148 149 148 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 148 - 148 149 148 149 148 149 140 149 148 149 149 149 Analytical
Method "* NAA ICP NAA NAA ICP NAA ECP NAA ICP

AAS ICP NAA NW. ICP ICP ICP NAA ICP [CP ICP ICP ICP ICP NAA ICP NAA NAA ICP ICP ICP ICP ICP ICP ICP NAA NAft ICP NAA NAA ICP NAA ICP NAA ICP Analyt. Met h. *** AAS NAA NAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP NAA NAA NAA NAA ICP NAA ICP Detection
0.5 0.01 1 1 1 0.5 2 1 0.01 0.5 1 1 1 0-01 2 0.01 1 0.1 0.01 1 1 0.01 1 10 2 1 1 1 2 1 0.001 0.2 1 1 1 Detection Limit 0.5 1 l 1 0.5 1 1 1 D. 01 1 1 1 2 11 10. 2 1 l i Limit 1121 0.001 0.2 11 1

Depth of LOI Ag Ag Al Al As As Au AL Ba Ba Be Be Bi Bi Br Br Cd Ca Cd Cd Co Co Cr Cr Cu Cu Fe Fe Hf Hf K K La La Lu LL Mg Mg Mn Mn Mo Mo Ha Na Ni Ni P P Pb Pb Sb Sb Se Se Sr Sr Ta Ta Th Th Ti Ti J LJ V V W W Zn Zn Lake Lake Lab LOI Ag Ag As As Au Au Ba Ba Cd Cd Co Co Cr Cr Cu Cu Fe Fe Mn Mn Mo l-io RI m ro I'D bD bc bc ic Ih m U U V V W W Zn Zn Lake * blank cells indicate missing values.
Sediment (X) (ppm) (K) W (K) (ppm) (K) (ppb) (K) [ppm] (K) (ppm) (K) (ppm) [K] Cppn) (K) W (K) (ppm) [K) [ppm) (K) (ppm) (K) [ppn) [K) (x) (K) [ppm) [K) (X) (K) (ppn) (K) (ppm) (K) (X) (K) (ppm) (K) (ppm) (K) M (K) (ppn) (K) [ppm) (K) (ppn) (K) (ppn) (K) (ppn) (K) (ppn) (K) (ppm) (K) [ppn) [K) (X) (K) (ppn) (K) (ppn) (K) (ppm) [K) [ppn) (K) Code Code Code [X) (ppm) (K) (ppn) (K) [ppb) (K) [ppn] (K) (ppm) (K) [ppm) [K] (ppn) [K) (ppn) (K) (X) (K) (ppn) (K) (pH (K) (ppn) (K) [ppm) (K) (ppm) (K) [ppn) (K) [ppm) (K) (ppm) (K) (ppn) (K) [ppn) (K] (pan) (K) Code

[cm) ** Analytical Method
Iflt; = itrmi/- ihenrptinn Cportrnernpy

Blank cells indicate missing values. Clarke Index-1 values are given in the units of 
the element column in which they are found.

A nalytical 
AAS = Atomic Absorption Spectroscopy 
ICP = Inductively Coupled Plasma Analysis 
NAA - Neutron Activation Analysis

ICP s Inductively Coupled Plasma Analysis 
NAA ^ Neutron Activation Analysis


