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STATE OF ALASKA
Department of Natural Resources
DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS

According to Alaska Statute 41, the Alaska Division of Geological and
Geophysical Surveys is charged with conducting 'geological and geophysical
surveys to determine the potential of Alaskan land for production of metals,
minerals, fuels, and geothermal resources; the locations and supplies of
ground water and construction materials; the potential geologilc hazards to
buildings, roads, bridges, and other installations and structures; znd shall
conduct such other surveys and investigations as will advance knowledge of
the geology of Alaska.'

In addition, the Division of Geological and Geophysical Surveys shall
collect, record, evaluate, and distribute data on the quantity, quality, and
location of underground, surface, and coastal water of the state; publish or
have published data on the water of the state and require that the results
and findings of surveys of water quality, quantity, and location be filed;
require that water-well coutractors file basic water and aquifer data,
including but not limlited to well location, estimated elevation, well-
driller's logs, pumping tests, flow measurements, and water-quality deter-
minations} accept and spend funds for the purposes of this section, AS
41.08.017 and 4).08.035, and enter into agreements with individuals, public
or prilvate agencies, communities, private industry, and state and federal
agencies; collect, record, evaluate, archive, and distribute data on seismiec
events and engineering geology of the state; and identify and inform public
officlals and 1ndustry about potential geismic hazards that might affect
development in the state.

Adminlstrative functions are performed under the direction of the
Director, who maintains his office i1in Fairbanks. The 1locations of DGGS
offices are listed below:

. 794 University Avenue 400 Willoughby Avenue
(Suite 200) (3xd floor)

Fairbanks, Alaska 99709 Juneau, Alaska 99801
(907)474-7147 (907)465-2533

.3700 Airport Way . 18225 Figh Hatchery Road
Fairbanks, Alaska 99709 P.0. Box 772116
(907)451-2760 BEagle River, Alaska 99577

(907)696-0070

This report 1s for sale by DGGS for $10. DGGS publicatlons may be in-
spected at the following locations. Mail orders should be addressed to the
Fairbanks office.

3700 Adrport Way .400 Willoughby Avenue
Fairbanks, Alaska 99709 (3rd floor)

Juneau, Alaska 99801
.U.5. Geological Survey .Information Specialist
Public Information Office U.S. Geological Survey
701 C Street 4230 Univeyrsity Drive, Room 101
Anchorage, Alaska 99513 Anchorage, Alagka 99508
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GEOCREMICAL INVESTIGATI1ONS IN THE CHANDALAR C-5 AND C-6 QUADRANGLES,
ALASKA

] by 2
D.D. Adams and J.T, Dillon"~

INTRODUCTION

A geochemical 1investigation of the Chandalar C-5 and C-6 Quadrangles,
Alaska was conducted during July and August, 1982 by the Alaska Division of
Geological and Geophysical Surveys (DGGS). The study area lies within the
upper Koyukuk mining district and is the site of recent exploration activity.
This district has known gold placer and lode deposits, copper porphyry and
skarn deposits, and has potential for massive copper sulfide and tin deposits
associated with Devonian igneous rocks. The area includes developable state
and mnative lands adjacent the trans-Alaska pipeline transportation
infrastructure.

Brosgd and Reiser (1964) published a reconnaissance geologic map of the
Chandalar Quadrangle, and regional geochemistry and geology have been
discussed previously 1n Deyoung (1978), Marsh and Wiltse (1978), Marsh and
others (1978a,b,c,d, and e), and Dillon (1982),

Additional geochemical data were collected to determine mineral
potential of the lands and to encourage exploration by locating specific
exploration targets. Locations of 1,319 stream-sediment and 323 pan-
concentrate samples collected by student interns are shown on plate 1.
Analytical results for stream-sediment and pan-concentrate samples are listed
in appendices A and B, respectively.

Univariate and multivariate statistical analyses were performed on the
samples to determine anomalously high concentrations of ore metals in sedi-
ments. Plates 2 and 3 are interpretive maps showing sample locations which
yielded anomalous metal concentrations; these maps can be used directly to
conduct resource exploration. Potential exploration targets are described in

the conclusions.
SAMPLING METHODS

Stream-sediment samples were collected near stream margins at average
spacings of "0.25 mi (0.4 km) and contalned 8 oz (0.2 kg) of clay- to silt-
8lze material. Pan-concentrate gamples were collected at about every fourth
stream-sediment sample site and contalned silt- to sand-size material which
was then sifted through a %-in. (0.635 cm) mesh screen and panned down to
“4 oz (0.1 kg). Each sample was placed in an olefin bag at the sample site
and air-dried before shipment to the laboratory. A brief description of the
sample and bedrock was recorded at each sample site.

1DGGS, 3700 Airport Way, Falrbanks, Alaska 99709; current address: Grizzly

Exploration, Ine., P.0. Box 81598, Fairbanks, Alaska 99708.
Deceased (formerly of DGGS, Fairbanks, Alaska).



LABORATORY ANALYSIS

Most of the laboratory analyses were pertformed by the DGGS Assay
Laboratoyy in Fairbanks. Bondar-Clegg, Ltd., Vancouver, B.C. provided all
tin, tupgsten, and mercury anglyses, as well as some arsenic, nickel,
chyomium, boron, and barium analyses (labeled separately on tables and
figures as As*, Ni*, Cr*, B*, and Ba¥*, respectively, and indicated in text by
asterisk following element name). Fipnal analyses were received Iin September,
1983. Analytical methods and corresponding detection limits for each element
are summarized in table 1. Nickel, nickel?*, chromium, chromium*, barium,
barium*, boron, boron*, arsenic, arsenilc¥*, vanadium, and strontium analyses
do not apply uniformly to all sample locations; evaluation of these results
apply only to sample distributions on figures 1 through 4. (Distribution
maps for Ni-Ni*-Cr-Cx* and Ba-Ba*-B-B* stream-sediment samples are shown in
figures 1 and 2, respectively, and for the As-As* and Ni-Ni*-Cr-Cr*
pan-concentrate samples in figures 3 and 4, respectively.)

The DGGS laboratory prepared the samples for analysis by atomlc-
absorption spectrophotometry (AA) using aqua regia digestions followed by
aliquot extractions with a dilution factor of L:10. Splits of these
extractions were diluted again by a factor of 1:10 and used for analysis by
inductively-coupled plasma-emission spectrophotometry (ICP). Bondar-Clegg,
Ltd., also used aqua repgia digestions but prepared samples for arsenic
analyses using perchloric digestious.

UNTVARTATE STATISTICAL ANALYSIS

Statistical methods are commonly employed to evaluate large groups of
geochemical data, and we have used them here to characterize the data, to
graph frequency distributions, and to aid in selecting anomaly thresholds.
The silver and beryllium stream—-sediment samples and the gold, silver,
antimony and tin pan-concentrate samples were not statistically analyzed
because they contained very few unqualified values. Data sets were sorted by
IBM Textpack global search to exclude qualified (below detection limit) and
duplicate values. Log transformations were used to plot the graphed
gtatistics.

Summary statistics for each element were divided into basic and ordered
statistics sections, computed to & 95-percent confidence interval on the
mean. Summary statisties of duplicate analytical values for each element are
shown separately. The basic statistics section summarizes number of observa-
tions, number of missing values, sum, mean, variance, standard deviation,
coefficient of skewness, coefficient of kurtosis, coefficlient of variation,
standard error of the mean, and upper and lower limits of the 95-percent
confidence interval. The ordered statistics sectilon lists the maximum and
minimum values and corresponding range; midrange and median values and
Tukey's hinges and middlemeans are also included in this section. Tukey's
hinges are the values of the 25th and 75th percentiles; midspread is the
range between these values (Tukey, 1977). Tukey's widmean 1s the mean value
of the mliddle 50 percent of the data and can be compared with the regular
mean value to estimate the skewness of the data.



Table 1. Analytical methods and corresponding detection limits for analyzed elements. Lower detection limit values in ppm
which is in ppb. Analytical data from Bondar-Clegg, Ltd. reported in separate columns labeled As*, Ni%*, Cr%, B*,

except for mercury
and Ba*®,

Method®  Cu Pb Zn A Ag Mo Sb As As* Co Ni Mi*x Fe Mo B B* Ba Ba* Cd Cr Crt Sn W Mg VSt Be
Al X X X X X X X X X X X

1cp X X X X X X X X

E.spec. X X X X X
IRF X

CVaA B X

Col X

L D L(83) 1 1 i -~ 0.1 1 1 1 == 1 30 10 10 ic 1 19 10b 10 1 10 50 -= == == B! ].‘b 1
L D L{PC) 1 1 T 0.2 0.1 1 1 1 10 W0 10 1G i0 10 5 - 5 - 1 10 10 5 2 5 -- -- -=
a

AA = Atomic-absorption spectrophotometry.

ICP = Inductively coupled plasma atomic-emission spectrophotometry.
E.spec. = Six-step, DC-arc, semiquantitative emission spectrophotometry.
XRF = X-ray fluorescence spectrophotomerry,

CVAA = Cold-vapor, atomic absorption spectrephotometry.

Col = Colorimetry

L D L{(5S} = Lower detection limit for stream-sediment analyses.

1 D L{PC) = Lower detection limit for pan-concentrate analyses.

Variations in detection limits caused several Ba and Sr stream-sediment analyses in appendix A to be reported as greater or less tban 1,000 ppm

(+1,000 or -1,000, respectively}; some Au pan-concentrate anslyses in appendix B are reported as less than 0.1 (-0.1}.
-- = no data.
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Figure 1, Map section of the Chandalar study area showing stream-~
sediment sample distributions for nickel and chromium (Ni and
Cr = DGGS analyses; Ni* and Cr* = Rendar-Clegg analyses). The
correlation coefficient for 135 observations with both Ni and
Ni* analyses is very high (0.9283) and indicates a significant
agreement between these analyses. The linear regression equa-
tion for these observations i1s: (Ni*) = 0,552 + 0.667(Ni).
The correlation coefficient for 98 observations with both Cr
and Cr* analyses (-0.1341) is effectively random.

Appendices C and D contain histograms for each element derived from both
the normal ard log-transform values. These are plots of the relative
frequency percentages, typically for 8-10 intervals of values. A normzl
distribution curve 1s superimposed on the histograms where enough degrees of
freedom are available to perform a best fit test.

Cumulative frequency diagrams were obtained by using the log transform
values plotted on an arithmetic scale. Cumulative frequencles were plotted
on the ordinate and probability on the abscissa. The statistics program
ranks frequency values from lowest to highest, so high percentiles correspond
to high values for the element plotted.

Initially, the cumulative frequency diagrams were treated for threshold
selections by the simplified method of Lepeltier (1969). Table 2 lists anom-

-4 -
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Figure 2, Map section of Chandalar study area showing stream-
sediment sample distributions for barium and boron (Ba and
B = DGGS analyses; Ba* and B* = Bondar-Clegg analyses)., The
correlation coefficient for 56 observations with both Ba and
Ba* analyses 1s high (0.628) and indicates significant
agreement between these analyses. The linear regression
equation for these observations is: (Ba*) = 208 + 0.929
(Ba). The correlation coefficient for 56 observations with
both B and B* analyses is high (0.829), which indicates a
significant agreement between these analyses. The linear re-
gression equation for thege observations 1s:

(B*) = 21.1 + 0.783 (B).

aly thresholds selected using this method; plate 2 is the correlative map of
anomalous samples, locations, and metals, A single population was generally
agsumed and anomaly thresholds were selected at the 2nd standard deviation
above the mean (or 97,5-percentile intercept), following the statistical
approach to threshold selectlon suggested by Hawkes and Webb (1962), Anomaly
thresholds for the lead, 2zinc, and mercury pan-concentrate samples were
selected at slightly lower percentiles which corresponded to significant up-
ward breaks in slopes of the frequency curves. Thresholds for the antimony
stream-sediment and arsenilc* pan-concentrate samples were selected at major
inflection points of the curves, Two disadvantages of the Lepeltier method
are that i1t tends to give a large number of anomalies, because it Includes
anomalous background values, and it does not distinguish relative size among
anomalies.



Table 2. Stream-sediment and pan-concentrate sample anomaly
thresholds (ppm, Hg in ppb) selected using the method of
Lepeltier (1969). Thresholds for the Ag and B stream-
sediment and Au, Ag, Sb and Sn pan-concentrate samples
were arbiltrarily set at or above thelr respective
detection limits.

Stresm-sediment Pan-concentrate

Element threshold threshold
Cu 71 53
Pb 22 12
Zn 213 141
Ag 0.1 0.1
Mo 8 8
Sb 17 1
As 92 15
As* - 56
Co 31 36
Ni 82 79
Ni* 52 58
Fe 62,803 74,097
Mn 2,604 3,633

B 178 125
B* 165 -
Ba 823 922
Ba* 1,367 —_
Cd 6 4
Cr 72 482
Cr* 167 38
\Y 236 -
Sr 935 -—
Be 1 -
Sn -— 5
W - 4
Hg ~ 86
Au - 0.2

-— = Not analyzed.

Cumulative frequency diagrams were alsoc utilized for threshold selec~
tions, by a partitioning method (Sinclair, 1974; 1976) for polymodal
distributions. Table 3 and appendices C and D list anomaly thresholds,
magnitudes and ranges selected using this method; plate 3 is the correlative
map of anomalous sample locations and metals. The procedure here involved
estimating constituent populations of a distribution and plotting each
ind{vidual population over the entire probability raange. Only populations
greater than about 2 percent probability were partitioned. The constituent
populations were asgsigned value ranges which allowed a minimum degree of
overlap, Thresholds were then selected at arbitrary percentiles which gave a
reasonable number of anomalies, defined the relative magnitude of anomalies,
and limited the inclusion of background values. The Sinclair method 1s a
more conservative approach, but 1t establishes anomalies with greater
reliability and provides a better detail analysis of the distribution of

-6 -
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Figure 3. Map section of Chandalar study area showing pan-
concentrate sample distributions for arsenic (As = DGGS
analyses, As* = Bondar-Clegg analyses). The correlation co-
efficient for 46 observations with both As and As* analyses
is very high (0.8851l) and indicates significant agreement
between these analyses. The linear regressilon equation equa-
tion for these observations 1s: (As*) = 4,48 + 0.74 (As).

values for an element than Lepeltier's (1969) method. It can also 1dentify
low-level anomalies of local significance., Ideally, partitioned populations
would correlate with specific lithologies or other geologic features, al-
though the detailed plotting necessary to complete an evaluation of this
effect 1s beyond the scope of this report.

MULTIVARIATE STATISTICAL ANALYSIS

Correlation matrices for the stream-sediment and pan-concentrate data
groups (tables 4 and 5, respectively) were coumputed by using the BMDP8D
CORPAIR correlation program for incomplete data. This program computes the
correlation coefficient between two variables, from cases for which both
variables are present as unqualified values. The linear correlation coeffi-
clents are shown on the lower left half of the tables and the paired
frequencies with both variables present are shown in the upper right half of
the tables. The linear correlation coefficilent is a value between +l and ~1
which expresses the relationship between two variables. A direct relation-
ship or positive correlation of the concentrations of two elements is
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Figure 4. Map section of Chandalar study area showing papn-
concentirate sample distributions for nickel and chromium (Ni
and Cr = DGGS analyses; Ni* and Cr* (Bondar-Clegg analyses).

indicated by a positive coefficient; an inverse relationship is indicated by
a negative coefficient. A correlation coefficient value near zero indicates

little or no correlation betwsen varilables.

DISCUSSION OF UNIVARIATE STATISTICS

Congidering the sample distributions and generally large number of
observations, gample statistics presented here could provide a reasonable
bagse for estimating population parameters. Mean and median values for most
samples are veyy similar and could be taken to approximate the population
mean. Midrange values often depart significantly from mean and median
values, especially in the case of wide ranges and large standard deviations.
Assessment of variance and standard deviations of the samples is difficult
because of the polymodal distributions seen for most of the samples.

Most histograms of untransformed sample values are positively skewed;
the lack of skewness in histograme of log transformed values suggests the
distributions are lognormal. Polymodal distributlons are suggested by the
double-peaked histograms of the antimony stream-sediment samples and the
arsenic*, chromium*, and barium pan-concentrate samples.



Table 3. Stream~sediment and pan-concentrate sample anomaly thresholds (ppm,
Hg in ppb) and ranges, selected using the method of Sinclair (1974 and
1976). Thresholds are selected at arbitrary percentiles to establish
the anomalies and their relative magnitudes and avoid inclusiom of back-
ground values. Plate 3 shows anomalous sample locations.

Element
(sample b
type) Anonaly thresholds Low=~level anomaly ranges
Cu  (ss) Cuj = 172, Cu) = 143
Cu (pc) Cu” = 93, Cu” = 67
Pb (ss) Pbl = 94, Pb° = 67
Pb  (pc) Pb- = 28
1 2 3
Zn (s8) an = 471, 2n,. = 362 Zn” = 22 to 24
Zn (pc) Zn = 228, Zn~ = 186
1
Ag (s8) [Ag™) = 0.7, [Ag] = 0.5
Ag (pc) [Ag] = 0.2
! 2
Mo (ss8) Mol = 20, Mo2 = 17
Mo (pe) Mo~ = 10, Mo" =9
sb (ss) sbl = 156, sb% = 71
Sb  (pc) (Sb] = 36
As (ss8) Asi = 133 9
As (pe) As )= 81, As = 60 3
As* (pc) As*“ = 107 As*® = 65 to 91
Co (ss) Coi = 199, Co2 = 111
Co (pc) Co = 43

358 = stream sediment; pc = pan concentrate.
Types of anomalies are labeled in decreasing order of magnitude; for
example:

an = threshold set at the 100th percentile of the highest value (A)
population

an = threshold set at the 85th to 98th percentile of the A population

Zn3’ 4, ete. _ lower limit set at the 90th to 98th percentile of the

population and upper limit get at the O percentile of the next higher
population.

Where thresholds for the Ag and Be stream-sediment and Au, Ag, Sb, and Sn
pan—-concentrate samples were arbitrarily set at or above thelr respective
detection limits, symbols are enclosed in brackets [ }.



Table 3. Continued

Element

(sample b

tzge)a Anomaly thresholds Low~level anomaly ranges
ML (ss) NIl = 193, N1D = 154
Ni  (pc) Ni .= 112, Ni“° = 83
Ni* (ss) Ni*" = 75
Ni* (pc) Nix~ = 59
Fe (ss) Fel = 78,884, Fe’ = 73,142 ;
Fe (pc) Fe™ = 78,102 Fe” = 10,000 to 10,998
Mo (s8) Mol = 14,962, Mn> = 7,043
Mn (pe) Mn® = 4,105
B (ss) By = 231, 8% = 208 X
B (pc) B = 209 9 B~ = 26 to 28
B* (ss) B*" = 398, B*" = 339
Ba (s5) Ba; = 933 ) 5
Ba (pc) Ba »= 1,220, Ba” = 1,064 Ba” = 125 to 150
Ba* (ss) Ba*™ = 2,183
cd  (ss) cdt = 12
Cd (pc) Cd =4
Cr (se) Cri = 141, Crjy = 104 5 .
Cr (pe) Cr ,= 794, Cr" = 479 Cr~ = 179 to 254, Cr = 42 to 49
Cr* (ss) Cr*2 = 178
Cr* (pc) Cr*" = 40

1 2

v (88) V™ = 429, V" = 331

Sr (s8) Sr2 = 1,042
Sn  (pc) [Snl] = 20, [Sn] =5
W (pe) Wl = s
Hg (pc) ng = 44]
Au  (pe) [Au] = 0,2

Linear segments forming the curves in most of the cumulative frequency
diagrams indicate lognormal distributions. However, the curved form of the
log plot and the linear form of the normal plot of the iron stream-sediment
gsample indicate an arithmetic normal distribution (appendix C). Sample
distributions were evaluated and anomaly thresholds were selected by applying
statlstical and arbitrary graphing methods to the cumulative frequency
disgrams. Plotting of anomalies determined by a statistical (Lepeltier)

- 10 -
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Table 4. Lincar correlation coefficients and bivariate frequencies for stream-sediment sasples from the Chandalar C-5 ang C-6 Quadranglcs. Lower loft half of table Tists corcela-
tion coofticients betwoon clament pairsj upper right half of tablc 1¥sts paired frequencies with both elements present as ungualificd values. (Cocificient of oach alsment
palc computed only From cases for which both clements arc present as unqualified values.)

As B Ba Bas [l Cd Co Cr Cri Cu Fe Mn Mo Hi Ni¥ Ph Sc v In
Ay -- 197 189 1a7 147 115 339 363 21 g3 365 365 in 367 26 383 192 20 383 As
2] 0.1153 - 637 56 56 110 636 692 1] £97 697 697 673 629 4 H94 656 668 £97 L]
Ba 8.076%  0.2153 == 56 56 a4 592 654 0 £59 65% 659 635 651 4 656 647 639 £59 Ba
Ba*  0.0846  0.4372 0.6280 == £31 203 563 452 230 £31 495 594 635 524 235 631 57 57 631 Ba¥
B 00160 0. EF0  -0.M589  0.0W16 == 203 564 483 230 531 496 495 &6 525 235 632 ] 58 632 B
Ca G.0512  0.137F  0.0083 0,778 (1M == 273 310 ) 314 EAL) 31a 313 109 3 313 a5 g7 314 Cd
Co £.0215  0.2797 0.0835 0.0690C  0.0802 0.4816 == 1021 230 1163 1025 1025 1123 1057 238 1158 609 621 1161 Lo
Cr_ -0.0832 -0.0114  O.0424 -0.0185 0.040% (.2612 0.0712 -= 98 1145 1184 T 144 1105 1138 104 1142 674 686 1145 e
Cot -0.0600 00000 Q.00 92770 0.31F 00000  0.1463 0.0&4E == 230 99 38 230 135 228 230 1] 0 230 Lrw
Cu 0.51%9  0.0382 0.0992 0.1677 _ 0.31%  0.1500 D.1461  -0.000F 0.285& .= 158 3157 1254 1152 219 1291 679 691 1294
Fa 0.0267  0.3639  0.163 -0.0310  0.2a69 D0.2565 0.3876  0.1711  (.0556  0.1947 == 1157 118 1146 104 1155 679 691 1158 Fe
Mn_ -0.0214%  0.0247 0.0512 -0.0938 0.0866 0.2463 0.3130 0.0267 -0.0509 0.0385 0.2744 == 1117 1145 104 1154 673 &1 1157 L]
Ho 0.2350 -0.9196  0.2358  0.4325 -0.0757 -0.0064 -D.047Z3 -0.0570 -0.0691  0.2718 -0,1152 -D.0806 == 1142 239 1252 655 &67 1254 Mo
Hi 0.00M7  G.1160  D.ABZE  BU2TI% 00905 0.5290  0.6153 0.5048 0.2634 0,1505  0.236W D880 01527 == 135 LA Ki) 671 &83 13182 M
Ki* -0.2579 -0.5685 -0.3»05 D0.6669 0.3086 0.7424  0.5132 0.2281 0.2854  0.6337 0.5868  0.2087 0.5168 0.9233 == 239 & 4 239 Hi*
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method was useful in outlining regions of anomalous and high background
concentrations and distinctive metal associations (pls. 2 and 3). These geo-
chemical regions also displayed anomalies determined by another {(Sinclair)
method, which served to distinguish the magnitude of their associated
anomalies.

DISCUSSION OF MULTIVARIATE STATISTICS

Significant element correlations for the stream-sediment and pan-
concentrate sample data groups are summarized Iin tables 6 and 7, respect-
ively. Coefficients listed in tables 4 and 5 are classified by establishing
critical regions (where o = 0) at a 10-percent risk level and selecting the
95 pexcentlle points for the appropriate sample palr frequencies. Signifi-
cant positive or negative correlation coefficients are those with values
beyond the applied critical regions. Coefficients must be interpreted
cautiously, in light of variable sample pair frequencies, analytical methods
(table 1), and geographic sample distributions (figs. 1, 2, 3 and 4). For
example, a posltive barium~boron correlation yet negative barium-boron*
correlation in the stream-sediment data could be explained by differing
geographic distributions of the boron and boron¥ samples (fig. 1). High
positive coefficients between arsenic and arsenic*, boron and boron*, barium
and bariom*, and nickel and nickel* suggest agreement between the analyses of
both laboratories. High correlations of nickel, chromium, vanadium, lead,
zinc, and cobalt in the stream-sediment samples occur because of mutual
lithologic association. Negative correlations in the stream-sediment data
between molybdenum or strontium and such elements as boron, barium, cadmium,
cobalt, chromium, iron, and manganese suggest that rocks containing abundant
molybdenum and strontium do not contain high concentrations of the negatively
correlated elements. The negative correlation of nickel and chromium in
pan-concentrates, in contrast to the positive correlation of these elements
in stream-sedimenta, could be caused by selective occurrence of chromium in
detrital accessory minerals.

CONCLUSION

Flve major reglons of the study area, distinguished by element associa-
tions and geologic features, are outlined on plates 2 and 3. Significant
positive correlations (tables 6 and 7) support many of the element associa-
tions within the regions. Anomalies outside the selected regions do occur
but are not discussed. -

Repion I

Region I contains anomalies of copper, lead, zinc, arsenic, antimony,
cobalt, nickel, chromium, barium, silver, tin, and tungsten, which appear to
be directly or indirectly related to coarse-gralned, metamorphosed plutonic
rocks (pl. 3), Compositions of these rocks range from granite to grano~
diorite; textures are well foliated and often relict porphyritic. These
rocks form the western portions of a belt of plutonle rocks which extends
northeastward from region 1 for approximately 30 km. The northern portion of
reglon I, or 'Horace Mt. belt,' can be distinguished from the southern
portion of region I by its assoclation with anomalous and high background
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Table 5. Linear correlation coefficients and bivariate frequencies for pan-concentrate samples from the Chandatar C-5 and £-6 Quadrangles. Lower left half of table ¥izta
correglation coefficients between alement pairs; upper right half of table 1ists paired frequencies mith both elements present as unqualified values. {Coefficlont of each
ciecmont pair computed only from casea for which both elements are present a3 unquatified vaiues.)
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L] -.0367 0. 2191 - 317 il g G4 255 317 235 317 236 37 53 1315 317 3i7 36 8
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Table 6., Significant correlations determined from coefficilents between
element palrs for stream-sediment sample data (table 4). Correlations
are based on coefficients beyond critical regions established at a

Ba

Bax*

B%

Cd

Co

Cx

Cr*

Cu

Fe

Mn

Mo

Ni

Ni*

Pb
Sr

Zn

l0-percent risk level,

Very significant positive correlations have co~

efficients more than one order of magnitude beyond appropriate critical

regions.

Correlation results

Very significant
positive

B*
Ba*, V

Ba

Nd

Ni

Zn

Zn, Co, Cr

Zn

Zn, Ba

Mo, Ni, Pb, V

Significant
positive

Cu, Mo, Pb, Zn

Ba, Ba*, Co, Fe, Ni, Pb,
V, Zn

Co, Cu, Fe, Mo, Ni, Sr,
Zn, B

Cd, Co, Cr*, Cu, Mo, Ni,
Ni*, Pb, V, Zn

Cdé, Co, Cr*, Cu, Fe, Mn,

Ni, Ni*, Zn’
Cos Cr, Cu, PFe, Mn, Ni,
Zn, Ba*, B%

Cr, Cr#*, Cu, Fe, Mn, Ni¥,
V, Pb, Zn, B, Ba, Bax,
B*, Cd

Fe, Ni*, V, Cd, Co

Cu, Ni, Ni*, Pb, Zn, Ba*,
B*, Co

Fe, Mo, Ni, Ni*, Pb, V, Sr,
Zn, As, Ba, B#*, Ba*, Cd,
Co, Cr*

Mn, Ni, Ni*x, V, Zn, B, Ba,
B*’ Cd) CO, Cr, Cu

Ni, Ni*, Pb, Sr, V, Zn, B%,

Cd, Co, Fe
Ni, Ni*, Pb, Sr, V, As, Ba,
Ba*, Cu

N{*, Pb, V, B, Ba, Ba*, B*,
Cd, Cr*, Cu, Fe, Mn, Mo

Pb, 2n, Ba*, B*, Co, Cr,
Cr¥, Cu, Fe, Mn, Mo,
N1

vV, As, B, Ba*, Co, Cr*

Ba, Cu, Mn, Mo

B, Ba*, Co, Cr, Cu, Fe, Mn,
Mo, Ni, Pb

As, B, Ba, Ba¥*, B*, Cd, Co,
Cr*, Cu, Fe, Mn, Ni*
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Significant
negative

Mo, Sr

B*

Mn, Sr

Mo, Sr, Ba

Sr

Sr

Mo

Mo

Mo, Ba*

B

B, Ba*, B*,

€d, Co



Table 7. Significant correlatious determined from coefficients between
element pailrs for pan-concentrate sample data (table 5). Correlations
are based on coefficlents beyond critical regions established at a
10-percent risk level. Very significant positive correlations have
coefficients above an arbitrary cutoff of 0.6.

Correlation results

Very significant Significant Significant
positive positive negative
As As* Cu, Ni Ni#*
As* As B, Cu, Pb
B Fe Ba, Cd, Co, Cu, Hg, Cr, Mo
Mn, Ni*, Ni, Pb, 2Zn,
As*
Ra Cr*, Cr, Cu, Fe, Mo,
Ni*, Pb, Zn,
cd Co, Fe, Mn, N1, W, Zn, Hg
B
Co Mn, Ni, Zn Cu, Fe, Ni*, B, Cd Mo
Cr#* Pb, Ba
Cr Ba Cu, Fe, Hg,
Ni, B
Cu Fe, Hg, Mn, Ni, Pb, W, Cr
Zn, As, As*, B, Ba,
Co
Fe B Hg, Mn, Ni, Pb, 2Zn, Bz, Mo, Cr
Cd, Co, Cu
Hg Mo, Ni, Z2n, B, Cu, Fe Cd, Cr
Mn Co Ni, 2n, B, Cd, Cu, Fe Mo
Mo Zn, Ba, Hg B, Co, Fe,
Mn
Ni* Pb, Zn, B, Ba, Co As
N1 Zn, Co As, B, €&, Cu, Fe, Hg, Cr
Mn
Pb Zn, As*, B, Ba, Cr¥%,
Cu, Te, Ni*
W Cd, Co, Cu
Zn Co, Ni B, Ba, Cd, Cu, Fe, Hg,

Mn, Mo, Ni*, Pb

values of copper. Copper~iron-bearing skarns have been observed at the
Evelyn Lee and Venus claims (pl. 1), and are reported Iin Deyoung (1978).
Scattered calc-silicate skarns occur near intrusive contacts throughout
region T (pl. 3). Anomalous values of arsenic, antimony, tin, boron, barium
and cobalt commonly occur downstream from contact zones of the plutons and
could be related to skarn, vein, grelsen, porphyry or other hydrothermal
mineralization.

Some anomalles of nickel, chromium, lead, and barium which are located
within the plutonic belts (or near iIntrusive contacts) may represent high
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background levels of these glements from accessory minerals, For example,
chromium substitutes for Fe® in magnetite (Deer and others, 1966), known to
occur as an accessory in the granitic rocks as well as 1n some skarns of the
region. Thils speculation 1s supported by the incidence of many of the
highest (A-population) chromium pan-concentrate values (app. D) in the
southern portion of region I (pl. 3). The negative correlation of copper
with chromium in pan-concentrate samples (table 4) may be explained partly by
the spatial separation of high backgrounds of these elements (pl. 3).

Region II

Region IIL, a distinctive belt of anomalous copper occurrences and local
lead, 21inc, molybdenum, arsenilc, silver, iron and tungsten anomalies, corres-
ponds to a known trend of copper-bearing calc-silicate skarns (pl. 3). These
small skarns typically occur near the contacts of small aplitic or felsic
dikes with marble and calcareous schist (Newberyxy, Dillon, and Adams, 1984).
Greenschist occurs locally but is seldom assoclated with significant mineral-
ization. Copper sulfides and hydroxides occur at the Ginger claims (pl. 1)
where copper grades of up to 0.2 percent are reported (Deyoung, 1978).
Garnet-idocrase~eplidote skarns at the Hurricane-Diane-Luna claims (pl. 1)
contaln interstitial chalcopyrite, pyrite, tenorite, and cobalt bloom with
copper grades of about 1 percent. Andraditic garnets, which are
characteristic of calcic copper-skarns (Eilnaudi and others, 1981), have been
identified in skarns in both region II and the Horace Mt. belt.

Anomalies of zinc and local anomalies of lead, molybdenum, vanadium,
barium, and silver are concentrated 1n the northwest marginal portion of
region II and could be taken to represent the distal portion of a copper to
2inc-lead geochemical zonation. Although this is a common pattern in many
skarn and other hydrothermal systems, zinc-bearing skarns have not been
reported there. A series of greenstone and greenschist bodies just to the
west of Region II could also account for the peripheral zinc anomalies on
plate 3. Levinson (1974) suggested plotting nickel/cobalt and nickel/
chromivm ratios to distinguish between anomaly sources like stratiform
lead-zinc sulfide mineralization (low Ni/Co ratios) or barren mafic rocks
(low Ni/Cr ratilos).

Region III

Region III, a broad region 1in the southern C-5 Quadrangle (pl. 3),
contains local anomalies of 2ine, cobalt, nickel, chromium, barium,
manganese, iron, lead, tungsten, and tin, most of which occur downstream from
cupola zones of metamorphosed granitic stocks compositionally similar to the
granitic gneisses of region I. Small skarns ocecur locally, but no signifi-
cant skarn mineralization has been found in region III. This may be due
partly to the absence of abundant marble or calcarecus lithologies. The few
known skarn occurrences in region III, unlike those of regions I and II, lack
associated copper anomalies. Cupola 2ones of iIntrusions commonly form
favorable host or source rocks for hydrothermal mineralization like that seen
in a vein, greisen, skarn or porphyry environment; the presence of tin, zine,
arsenic, and antimony anomalies near the metamorphosed stocks 1s consistent
with such mineralization.
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Region 1V

Anomalous antimony and arsenic (* Zn * Pb) concentrations characterize
region IV of the study area (pl. 3), A fault zone containing stibnite-quartz
vein mineralization with elevated antimony, arsenic, molybdenum, mercury,
gold, and silver concentrations occurs between marble and graphitic-schist at
the south end of Sukakpak Mountain and provides the obvious source for
several nearby antimony and arsenic anomalies. Placer gold deposits are
found directly below these veins; many gold placers of the Chandalar and
Koyukuk districts are thought to be derived from similar type lodes (Dillon,
1982) ., The Sukakpak Mountain site exhibits features of some southeast Asian
antimony-silver-mercury deposits, such as localization in fault zones ox
metamorphic rocks or both, and replacement of carbonate lithologiles
(Hutchinson, 1983). Alteration zones assoclated with the eastern continua-
tion of the fault zone may supply good target areas for future exploration.

Region V

A wide, northeast-southwest-trending belt outlined as region V (pl. 3)
is characterized by anomalous concentrations of elements within the suite
zinc-lead-molybdenum-cobalt-barium-boron-manganese-vanadium-nickel~chromium.
This belt correlates crudely with a package of distinctive graphitic and
chloritlc quartz schists and phyllite units, sand local, thin calcareous or
dolomitic schists and marble units. Elsewhere in the Chandalar Quadrangie,
anomalies of copper, barium, boron, and vanadium are associated with black
shale and phyllite of the Hunt Fork Shale Formation and underlying units
(Marsh and others, 1978a,d). A principal component analysls of rocks in the
Fairbanks district (Hawkins, 1982) suggested common behaviors of elements
within the assemblages cobalt-copper-manganegse-nickel-chromium-vanadiuom and
barium=-boron-lead-vanadium; the association of elements in Reglon V and
positive correlations from sample data (tables 6 and 7) appear to agree with
findings 1in the Hawkins study.

The northern portion of region V contains more numerous anomalies of
zinc, molybdenum, barium, vanadium, and nickel than the southern portion of
the region, which contains more numerous anomalies of boron, manganese,
chromium, lead, and cobalt. Copper anomalies are confined to the central
part of the region. The apparent zonation of anomalies may be caused by high
backgrounds of selective elements in differing stratigraphic sequences.

The anomalies 1n Region V could have formed downstream from stratiform,
shale~hosted lead-zinc or other sediment-hosted deposits, although
mineralization of this type is not known to exist in the area. These
deposits usually form in depositional environments where carbonaceous host
rocks with abundant shale-carbonate facles changes are present (Gustafson and
Williams, 1981).

Some lead, zinc, and molybdenum anomalies in the eastern portion of
Region V occur downstyeam from contacts of graphitic-schist with carbonate.
Anomalies like these can be caused by the introduction of bicarbonate into
styeam waters, an increase in pH and consequent metal precipitation
(Levinson, 1974).
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Samples 449 and 50l contain relatively higher mercury, lead, and gold
backgrounds and are located near a fault, This area should probably be
inspected for auriferous antimony-arsenic quartz veins like those observed
near Sukakpak Mountain, '
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APPENDIX A, Analytical results for 1,319 stream-sediment samples from the
Chandalar C~5 and C-6 Quadrangles.

Table 1 of the main report lists analytical methods and detectiom
limits. Values are reported in parts per million (ppm) except for mercury
which is reported in parts per billion (ppb). Qualified values are preceded
by '-' (less than) or '+' (greater than) and values not determined are iisted
as 'nd.' Anomalous values determined from the threshold values listed in
table 3 are underlined. Analytical values determined by Bondar-Clegg, Ltd.
are reported in separate columns labeled Ni*, Cr*, B*, and Ba*,
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APPENDIIX A
Analtytical data for stream sediments

Map Field Lab
nuibe r number number Cu_ P n Ag Mo $b As Co Wi Ni* Fe iy B B Ba Ba* Cd Cr Lr* v Sr

? 13219 8401 45 9 138 0.2 ? -1 - 24 50 nd 42300 705 104 nd 706 nd 3 42 ad 178 113

3 13218 B40O 50 9 168 0.2 B -1 -0 21 53 nd 43100 726 99 nd 714 nd 3 50 nd 169 119

4 13217 8395 106 19 740 0.6 16 -1 =t0 26 140 nd 42600 426 105 nd 957 ngd 10 34 nd 296 78

4 132174 2399 107 17 736 0.6 16 -1 =10 26 144 nd 452700 428 nd nd nd nd 10 36 o nd nd

5 13216 8398 48 1§ 132 o 4 =1 =10 23 51 nd 9800 848 a0 nd 553 nd 2 42 nd 154 142

3 13215 8397 36 8 a7 0.1 4 -1 -10 22 43 nd 53150 895 114 nd LT nd 1 5 nd 150 102

7 13213 8396 36 a 93 -0.1 2 =1 -10 23 452 nd 49300 954 nz od 487 nd 1 42 nd 161 99

8 13211 83935 29 9 105 -0t 3 -1 =10 10 38 nd 23400 381 74 nd 476 nd z 32 nd 120 123

9 9028 7645 33 9 70 -0.% 2 -1 =14 22 nd 26 nd nd ngd 105 nd 3940 -1 nd 150 nd nd
10 13210 B394 4G 3 &5 -0.1 2 -1 -10 25 52 nd 36500 3530 16% nd 390 nd 1 39 ag 112 69
11 9259 7763 25 a8 80 ~0.1 2 -1 ~10 17 LE 28 32600 552 nd &0 nd 360 -t 36 50 nd e
12 9258 7768 26 1 90 -0t 2 -1 =10 18 44 32 35200 611 nd g5 nd 670 -1 40 100 nd nd
13 9258 7167 pi 9 81 -0 2 -1 =1Q 15 43 32 33200 646 nd 85 nd &30 Bl 39 100 ng nd
14 9255 7766 27 B 82 ] 2 -1 -10 19 57 32 35000 573 ng 85 nd 720 -1 [ 3] 00 nd nd
15 9253 1765 Fa| 8 1496 ~0.1 1 -1 =10 192 47 33 39400 &4} nd B85 nd 550 -1 b2 100 nd nd
16 9252 7764 26 9 78 -0.1 2z -1 -0 18 46 a2 32200 556 nd 50 aod 680 -1 43 100 ng nd
17 9250 7763 26 11 84 -0.1 2 -1 -10 18 47 32 36000 480 nd 0 ad 580 -1 42 100 nd nd
18 9269 7762 39 10 92 -0.1 3 -1 -10 1 54 40 37000 540 ng 75 nd 820 -1 L] 100 nd nd
18 9249d 77624 3% 10 92 0.1 k) -1 =10 22 nd nif nd ad nd nd nd nd -% nd nd nd ad
1% 9248 7761 2% i0 kLl -0.1 t -1 -10 25 53 3t 44300 2550 ad 8O nd 450 =t 60 100 nd nd
0 9247 7760 38 12 96 ~0,1 2 -1 -10 24 47 34 46200 661 nd 100 ad 540 -1 57 100 nd nd
Fa 9244 7758 38 12 a6 -0.1 3 -1 =10 19 L1 32 34500 659 ng t15 nd 590 -t 40 150 ng nd
red 9245 7759 32 9 B8 -0.1 2 -1 -i0 18 L ¥ 28 42800 680 ng 1% ad 430 -t 45 54 nd ngd
23 9243 7757 45 13 130 =-0.1 2 -1 -0 24 58 [1:9 45500 &75 nd 100 nd 899 -1 5 104 nd nd
24 924 7756 27 10 79 0.1 1 -1 -190 2 Ly 35 40400 589 nd t25 nd 550 -1 48 106 g ng
25 9240 7155 8 a T8 -1 1 -1 =10 Fal b EL) 41400 %50 nd 110 od 470 -1 48 100 nd nd
% G440 7910 22 12 o6 -0 -1 -1 a 14 32 nd 50500 531 rd 120 nd 460 -1 24 T} nd nd
36 944049 79104 21 13 65 =01 1 -1 =10 14 Ell nd 40600 519 nd nd nd ngd -t 25 ng ad nd
17 9439 7909 28 13 a2 -0.1 1 -1 =10 13 7 nd 52300 704 wd 130 nd 580 -1 33 nd md nd
23 a4 7911 17 a =8 ~0_1 1 -1 -10 1% 9 nd 34800 445 nd 105 nd 410 -1 2z ngd nd nd
29 9544 72 45 18 119 0.1 L] -1 1 12 B nd 45800 1060 nd 105 nd 1160 -1 76 nd nd nd
30 k5 7913 26 12 79 -0.1 2 -1 =10 15 35 nd %2900 561 nd 115 ad 650 -t 27 nd el nd
k] 9047 Fo1h b 1 83 ~0.1 2 -1 ~14 11 £ ng 4400 480 e 9% nd 560 -1 21 nd nd nd
32 G448 N5 34 16 106 a.2 L] -1 -10 10 34 od 26800 430 nd &0 nd 720 2 18 ng d nd
33 449 7916 29 15 a2 0.1 &4 5 -10 10 32 nd 27300 426 ng 65 rd 650 z 17 nd nd nd
34 9451 N7 k1 5 78 -0 2 -1 -0 16 34 nd 42700 498 ad L1 nd GiD -1 22 nd nd ngd
35 9552 7918 26 1 76 o9 3 -1 -10 =30 30 nd 27600 %29 nd &5 ad &80 -1 18 nd nd nd
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Hap Field Lab

number number nuishe e v Py Zn Aq Ho Sb As Co Ni Hi* Fe Hn N B Ba Ba* Cd Cr Cr* na
352 as507 79673 45 15 157 0.1 4 -1 -10 23 85 nd 55200 540 70 nd  -1000 nd 5 55 rd id
353 9371 7850 18 G 54 0.1 2 -1 =10 12 29 ad nd ng nd nd nd nd -} nd nd nd
354 4372 7861 ki) 10 96 0.1 1 -1 -10 25 4% I8 nd el nd 210 nd 630 -1 L 150 nd
355 9373 7862 3 ] 79 -0.1 1 -] 12 19 37 20 ng nd nd 130 nd 480 -3 nd 100 e
355 9373d 786dd 20 k] il -0.1 i ] -10 17 33 rrgf nyd nd ndg nd nd nd -1 ng nd nd
356 347 T840 28 ] 53 =01 2 [214) 102 b3 45 31 37100 715 nd 105 nd 400 -1 23 158 nd
357 9345 7839 27 7 0 =01 2 47 B4 22 48 28 31700 654 nd 75 nd 290 -1 0 100 nd
358 9344 V826 3 7 i3 Ot 3 75 166 22 48 23 27100 344 ng &0 nd 180 -1 18 100 od
359 657 80 16 1 45 0.1 4 -1 10 -10 26 Lt 18300 3n 53 nd 372 nd -1 25 nd 89
350 9656 8090 1% 1 22 L 3 -1 -1p -0 24 nd S840 293 28 nd m et -1 58 nd 70
351 9665 8083 10 17 10 =0T 3 3 17 -10 13 nd 5200 253 10 nd 166 nd -1 23 nd %2
361 2665d 8089 g 10 4 -0.1 5 2 =10 3 14 ad 4390 221 nd nd e nd -1 3 el nd
362 9664 8058 17 11 &9 R -1 -1 i5 11 19 nd 28600 H0 57 nd 429 nd -1 35 ng 103
363 662 85086 16 13 4 -0 & 42 72 -14 W0 nd G0 329 25 g o7 ny -1 33 nd 7
364 9662 8087 12 10 60 -0.1 i -1 T4 -0 24 el 22500 628 55 nd 450 nd -1 ie nd a2
385 9561 §045 ) 10 57 -0.1 -1 179 28 -10 23 nd 15940 B76 14 nd 247 nd -1 30 nd 34
366 9563 BOOS 26 1 35 G 4 56 80 -10 23 ng 16%00 506 -10 ng 83 nd -1 31 ne &i
67 9376 7863 28 o 69 -0.1 1 -1 -1 20 32 28 ad nd nd 100 e 340 -1 nd 100 nd
368 9375 TEEL 19 " 54 -0.1 1 -1 -10 16 31 20 nd nd i 80 nd 260 -1 g V00 g
369 8374 7863 15 7 56 ~0.1 i 2 -0 17 3z 23 ng nd nd 150 nd 350 -1 ng H nd
30 10025 5364 32 2 88 -0.1 i -1 -0 13 31 nd 32700 ¥27 4 nd 27t ng =5 Fa nd 98
3N 10024 8353 34 7 a4 8.1 4 -1 -18 15 37 nd 35800 798 4E el ha rd )] 31 nd 88
372 10023 8362 53 12 136 0.3 3 -1 -10 19 55 nd 46100 3 65 nd 343 rud -1 39 nd 151
373 9576 8018 30 1 13 -0.1 3 -1 -10 14 37 nd 38200 545 54 nd 412 nd -1 3z ng 145
374 9573 anmy 33 1" -1 =01 3 -1 -10 14 37 nd 39600 577 64 nd 344 nd -1 8 nd 152
375 9572 016 31 g 99 0.1 3 -T -10 14 42 nd 42500 515 a0 frd 292 nd -3 6 nd 124
376 13233 8411 28 [ &1 -0.1 3 -1 -0 14 36 nd 332700 Faz 88 nd 376 ne 4 57 nd 13
377 10021 8360 27 6 122 0.2 2] -1 =10 -10 38 nd 18800 240 -1 nd 50 nd i 25 nd Exl
i78 10022 8381 33 6 26 -0.1 4 -1 -10 17 39 ne 37800 a01 37 nd 43 nd -1 35 nd g5
379 10020 B359 24 g 108 =01 3 -1 =19 13 34 ng 34100 575 107 nd 737 ne -1 El ng 156
E¥jl 10020 83594 25 3 109 -0.1 3 -1 -10 13 41 nd 34300 567 ng ng nd nd -1 37 nd nd
380 10018 E358 L1 10 L] 0.1 & -1 -10 13 33 ng 37600 842 97 ng  +1000 o -1 L ng 146
s 10017 gasy 33 g &5 =007 5 -1 -10 13 30 ng 35600 749 83 nd Bt nd -1 % nd 137
182 10016 8356 43 10 1482 4.1 12 -1 -10 14 4 nd 37400 695 113 nd 1000 nd -1 5 nd 17%
384 10015 8355 42 9 134 0.2 10 -1 -10 i5 43 nd 31400 Bi5 137 nd  +1000 nd -1 is5 nd 208
385 10014 354 46 n 163 0.3 i1 -1 =10 15 49 nd 32500 494 116 nd 1000 nd -1 27 ng 55
396 10073 8353 33 9 148 a.2 n -1 -14 12 53 nd 26300 15 106 nd  +1000 ng -1 1% ng 218
387 10012 B352 43 ] 188 -0.1 12 -1 -10 18 g0 nd ITION ar7 124 nd 1000 nd -1 25 nd %7
388 25363 8013 %3 13 iy} 0.2 12 -1 1% 13 62 nd 31300 677 72 nd  +1000 i -1 20 nd 333
89 a557 8012 44 11 84 0.2 16 -1 -0 12 7 nd 32700 283 |33 rd  +1000 ne ng ity ng 394
350 B566 8011 53 16 39 0.3 14 -1 " i3 85 nd 35700 304 59 nd  +I000D rd -1 28 nd 431
m 3565 8010 57 18 135 0.1 3 -1 =10 21 E2 nd 49600 776 49 nd 511 nd -1 48 ng 152
393 S570 a5 48 12 193 0.1 15 -7 11 13 i nd 37600 262 51 nd  +1000 nd -1 22 nd 244
394 9947 8309 39 g 1M =0.1 z -1 -10 22 40 nd 44500 1320 120 nd 637 nd -1 35 nd 161
194 9941d B309d 39 11 114 0.1 2 -1 -10 23 LY nd 46700 T4ED ng nd nd nd -1 35 nd ad
395 G546 8313 46 13 ag Q.7 3 -1 =10 19 40 nd 38700 a7s 135 ng 764 nd -1 33 nd 7
385 SO0 6o 831X nd nd nd nd nd nd nd nd nd nd nd nd 13% nd 753 nd nd ngd nd 177
356 9943 gin 7 12 &7 =2.1 2 -1 -10 14 i3 nd 41300 3g2 132 nd 1000 nd -1 38 ad 165
307 9842 8319 28 15 241 Q.4 3 3 -10 14 &7 nd 29900 483 122 nd 1000 nd 1 25 nd 268
398 594 g312 &5 15 196 0.1 7 -1 =10 P 66 nd 51200 1760 159 nd #1000 nd -3 33 nd m
399 9401 7883 60 16 172 0.2 7 -1 11 14 56 nd 37400 331 nd 80 nd 770 -1 30 nd nd
400 5402 7984 44 15 123 -0.1 4 -1 -0 18 50 nd 38800 716 nd 165 ng 780 -1 25 nd ne
407 949903 7885 L1 17 117 a.1 5 -1 -10 18 50 nd 44600 1030 nd 170 nd 950 -1 26 nd ngd
402 D04 7886 57 n 88 0.1 2 =1 4 7 51 nd 38300 1460 wrh 175 e 610 -1 26 ng nd
403 405 7887 63 27 76 0.1 2 1 14 35 62 nd 50100 2640 ng 20 nd 40 -1 22 nd riel
a0y G408 7888 59 | a1 -0.1 H -1 ~14 9 55 rid SI200 17 nd 205 nd 500 -1 4 nd nd
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APPENDIX B. Analytical results for 323 pan-concentrate samples from the

Chandalar C-5 and C-6 Quadrangles.

Methods and detectlon limits are given in table 1 of the main report.
Values are reported in parts per million (ppm) except for mercury which is
reported in parts per billion (ppb). Qualified values are preceded by '-'
(less than) or '+' (greater than) and values not determined are listed as
'nd.’' Anomalous values determined from the threshold values listed in

table 3 are underlined. Analytical values determined by Bondar-Clegg, Ltd.
are reported in separate columns labeled As*, Ni*, Cr#*, B*, and Ba*.
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APPENDIX B
AnsTytical dota for pan concentrates

Map Fietd Lab
number number nymber Cu Pb In_ An Ag Mo Sb As As*  Co Ni* i Fe Mn 8 Ba Cd Cr cr 5n W Hy
] 13220 7415 43 8 129 -G.2 -0t 4 -1 20 nd 2% nd 56 50800 756 100 1300 1 nd 127 -3 3 ge
7 13214 T435 35 7 94 =0.2 -4t 3 -1 & -0 24 nd 53 56600 933 80 870 -1 nd 10% -5 2 L]
8 13212 7413 50 12 222 -0.2 -1 [} -1 14 nd 25 nd =] 41600 843 70 <80 2 nd 131 -5 3 45
10 13202 7h40 55 19 15% -0.2 -0 3 -1 17 12 37 nd % 67600 3970 185 719 -1 nd 122 -3 5 50
12 9257 7552 28 5 125 ¢ 1 -0.1 & - ad -10 21 42 nd nd ng 83 &40 -1 25 ng -3 3 50
14 9254 7561 33 13 125 -0,1 -0 4 -1 nd =10 24 45 nd nt ng 80 [53:13) -1 0 nd -5 2 30
14 9254d 7561d kX 1 116 -0.1 -0.1 % -1 nd -10 24 ad nd nd o nd nd -1 i nd nd nd nd
177 9251 7562 35 1% 104 0.1 -0.3 5 -1 nd =10 23 41 nd ng ol 85 700 -1 25 nd -5 2 o0
20 A246 7512 34 11 105 ~0.1 -0 2 -1 ? =10 31 nd nd ng nd 700 530 =1 nd 84 -5 2 30
24 9243 7518 33 13 126 -0.1 -0 2 -1 1 =10 27 nd nd nd ng 110 J00 -1 nd 97 -3 2 75
6 2441 7503 35 10 108 -0.2 0.1 2 -1 13 ~i0 28 nd 56 66360 870 75 580 -1 nd 77 -5 3 210
28 9443 7508 35 10 e -0.2 ~0.1 2 =1 Th -10 31 nd 58 70800 1520 75 610 -1 nd 122 -5 3 35
30 446 7500 34 134] 127 -0.1 -0.1 3 -1 14 =14 5 nd 50 41200 1160 &0 730 -1 ng 178 -5 3 35
33 9450 7454 37 8 114 -0.2 0.1 q =1 il -10 22 nd &h 39600 12 75 B&0 -1 ng 108 -5 3 4
36 454 7490 36 7 120 -0.2 -0.1 4 -1 1 =10 21 nd 60 41500 836 o0 760 1 nd 113 -5 2 49
39 S458 1509 9 0 112 -0.2 -0.1 3 -1 7 =10 17 ad 50 38000 857 85 590 =1 nd 107 -5 4 o
43 9033 7341 32 L] 77 -0.2 0.1 H =1 12 nd 27 nd 51 66800 ELEL] 160 350 -1 nd 1o -5 2 10
L 2819 7863 a1 7 164 0.2 -0 1 -1 12 13 20 nd 56 39200 447 &5 750 -1 nd 12 -5 2 120
50 9824 Th47 30 13 134 -0.2 =0.1 2 =1 7 =19 3 ne 55 70500 850 125 540 -1 na 134 -5 2 30
52 9827 7857 29 £ 82 0.2 -0 2 -1 7 =10 28 nd 50 &4600 920 80 350 -1 nd 112 -5 3 0
57 9833 7464 39 5 166 -0.2 -0.1 3 -1 8 =10 32 nd S 72000 1550 105 360 -1 nd 106 -5 2 25
59 SE37 7860 b6 6 o0 0.2 -0.1 2 -1 il =10 33 nd 3] 63600 2250 75 370 -1 nd 92 -5 2 50
&4 5841 7470 39 7 140 -0.2 -0.1 3 -1 1 =10 29 ngd 62 63800 704 100 840 - nd 95 -5 3 &l
&6 S84k 7467 38 ? 154 -0.2 =01 S =1 1 -14 24 nd &6 52800 483 100 860 -1 nd 142 -5 2 115
87 2649 459 16 2 108 -0.2 =001 13 -1 a -10 19 nd 4 46000 537 BS 6790 -1 nd 116 -5 2 50
74 SHé 7339 45 T2 96 -0.2 -0.1 1 -1 15 nd 3h nd 59 75100 2330 3100 350 =1 i 131 -5 2 5
75 o014 7338 41 9 Nn -0.2 -0 2 -1 16 nd 1% nd &7 78900 2200 100 360 -1 nd 154 -5 3 30
75 L] 7338d 39 7 94 -0.2 -6.1 2 -1 nd ng 36 nd 55 72300 2060 nd nd =1 nd 117 ng nd nd
76 029 7340 33 ¥ 79 -0.2 =01 1 -1 10 nd 28 nd 53 €500 1030 0 370 -1 nd 133 -5 2 15
&0 9023 7335 49 17 95 -0.2 -0.1 3 -1 19 nd 37 nd 58 72900 2600 200 4580 =1 nd 110 -5 2 L]
21 9475 7502 42 2 8% ~0.1 =0 2 =1 i -10 34 ad LE] 63800 1910 99 380 =1 ng 136 -5 3 50
) 9471 7505 2 11 82 0.1 ~0.1 2 -1 13 -0 34 nd 55 60200 3050 135 470 -1 nd 192 -5 3 4%
95 G468 7495 49 9 88 -0.2 -0.1 1 -1 15 -10 3 nd 55 BAO00 3080 175 490 -1 nd 108 -5 3 73
105 643 7574 39 9 114 -0.1 =01 2 -1 nd -10 30 L] nd nd nd a5 350 -1 20 nd -5 2 15
108 9545 7554 30 10 118 ~0.1 -0 2 =1 o =10 27 37 ng ng nd 85 340 =1 0 nd -5 3 25
110 9649 7568 26 8 &0 -0t -0 2 -1 red -0 23 33 ng nd ng &0 330 =1 0 nd =5 3 20
s 13205 7410 Ld 9 85 -0.2 =0.7 2 -1 14 =10 33 nd 56 60200 3890 as 370 -1 N 148 -5 2 LES
117 13208 7418 ¥ m 108 ~0.2 =0.1 2 =1 12 ag 32 nd ] 63200 2550 100 350 =1 nd 122 -5 P 20
1e 9656 7575 23 9 77 =07 -0} 3 -1 net -10 23 29 nd nd nd &0 280 -1 20 nd -5 3 30
128 9263 7559 k2l 8 94 =-0.1 =01 3 -1 nd =10 26 3a nd nd ng a0 340 -1 25 nd -5 3 L0
133 =L 7506 6 8 54 -0.2 =0t 2 -1 11 =10 22 ad L1 39600 as2 g0 340 -1 ad 108 -5 4 0
135 9365 7487 23 8 ht -0.2 -0.1 3 -1 3 -10 22 nd &9 36200 751 70 240 -1 nd Nn -5 3 80
136 9493 7507 2% 9 5 -0.2 -G.1 3 -1 11 -0 21 ng 12 36800 816 85 290 -1 nd 89 -5 2 15
137a 25 W92 24 & 52 -0.2 =0.1 2 -1 12 =10 7t nd 48 37300 881 ac 300 =1 nd 90 -5 3 20
149 9265 7553 n 8 70 =0.3 =0.1 3 =1 ng =10 25 3B nf nd ng as 330 -1 5 ng -5 3 30
T4 9270 7557 41 n &89 -0 -0 3 -1 nd =10 29 L5 ad nd nd 105 80 -1 20 nd -5 2 35
145 9499 7455 17 4 &4 -0.2 -0 5 -1 7 -0 18 ng 40 31200 762 65 220 -1 nd 21 -5 2 25
1534 9044 7342 g & 73 -0.2 -0.1 1 =1 7 net 24 ad 57 47400 2030 50 o -1 nd 107 -5 2 15
157 2048 7343 17 7 69 -0.2 -0.1 1 -1 6 nd 25 nd 52 46000 1820 100 389 -1 nd 118 -5 3 15
161 9276 7556 37 it 89 =0.1 i 3 -1 nd =10 7 44 nd nd ng 105 320 -1 15 nd -5 2 30
165 9280 7560 35 10 68 0.1 =01 & -1 nd -0 26 15 nd nd ng 95 330 -1 15 ngd -5 3 45
175 9907 7445 26 7 108 -0.2 =0.1 3 -1 7 =10 25 nd 52 48500 2620 105 480 -1 nd 157 -5 3 20
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Hap Field Lab

humbe ¢ number number fu Pb in Au Aq Mo _Sb_As As* Lo Mi% Ni Fe Hn 8 Ba _Cd
406 oa18 7497 51 ¥ 120 -0.2 -0.1 2 -1 1 -1Q 33 nd 61 67100 3410 150 550 -1
412 9610 7587 48 11 150 -0.1 -0.i 2 =1 nd =10 29 45 ngd nd nd 100 420 -1
515 9614 7585 47 9 158 -0.1 -1 2 -1 ng -10 3 45 nd nd ng 100 400 -1
422 2953 ThO4 5% 15 120 -0.2 -0.1 3 =1 25 18 47 nd 73 88000 2580 105 580 -1
428 9957 7405 S0 Eal 133 =0.2 -0.1 3 -1 15 =10 36 nd 62 &2000 34500 105 450 -1
430 TI245 T473 30 8 6% ~0.2 -0.1 2 -1 7 ~10Q 24 nd 48 49600 B38 100 320 =i
433 tazug 7485 9 9 81 -0.2 -0.1 2 -1 ] -0 24 nd 52 55100 952 125 350 =1
Wz 9005 7336 36 10 84 -0.2 -0, Z -1 21 nd 3i ng 52 68300 3290 100 580 =1
447 9203 7515 43 iz 92 -0.1 -0.1 i -1 12 -0 28 nd nd nd nd 130 so0 -t
449 5206 7516 35 12 99 =0.1 -0.1 2 -1 1 -in 25 nd ng nd nd 10 410 -1
452 211 7511 42 9 105 -0.2 =01 3 -1 12 =10 3t nd Sh 70800 1120 80 350 -1
452 S211d 75114 38 6 132 -G.2 0.1 2 -1 nd -14 30 ngd 52 nd nd nd ng -1
453 anz 7520 36 5 84 -0.1 =0.1 2 -1 [ -0 26 nd nd ng nd 75 290 -1
454 o214 7513 36 9 106 -0 -0 2 -1 23 -10 27 nd ngd ngd nd 75 360 -1
458 A k) 7523 36 & 150 -0 =0.1 10 -1 1 -10 20 nd nd ng nd B0 770 -1
462 9804 7462 &0 -] 154 -0.2 0.1 5 -1 1 =10 30 nd 72 64500 1000 90 B6O =1
62 9416 7588 26 10 73 -0.2 -0.1 3 -1 mn =19 22 nd 50 39100 893 55 350 -1
470 9626 7582 3 ¥ 99 -0.1 0.1 7 =1 nd -10 22 36 nd nd nd &0 200 ~i
476 9012 7337 36 " 94 -0.2 -0.1 1 =1 23 nd Fed nd 53 1000 2670 200 &390 =1
477 9225 7519 53 14 123 -0.2 0.1 8 -1 14 25 22 ng 47 nd nd 90 710 -1
478 9227 5N 44 5 106 -0 -7 3 -1 15 =10 33 nd ad nd ng 75 420 -1
482 13231 7475 39 k4 a5 -0.2 -0.1 8 -1 i5 =10 7 ngd &9 49200 Fi:)| 80 470 =1
486 S702 7378 32 10 200 ~0.2 ~-0.1 & -1 19 nd ot nd &3 57400 Bi¥ 100 670 -1
493 9618 7569 37 12 180 0.1 -0.1 2 -1 nd -1 27 45 nd nd nd 130 500 -1
496 707 7379 8 7 128 -0.2 -0.1 L -1 14 nd 3 nd 56 53000 894 100 549 -1
495 9707¢ 73794 29 9 112 -0.2 -0.1 5 -1 na ad 25 nd 56 532200 903 nd nd -1
S0 9B1e T465 3n 5 100 -0.2 -0.1 7 -1 12 -10 23 nd 59 42100 635 70 350 -1
510 9632 7593 37 7 199 -0.1 -0.1 2 -1 nd -14 33 40 i ng ng s 330 -1
510 9632d 7591d 34 8 167 -0.1 -0.1 i -1 ng -10 33 nd n¢ nd ng nd nd -1
515 963% 7581 35 14 €N -0 0.2 2 -1 nd =10 28 40 nd nd nd 75 420 -t
515 9639d 75814 34 14 a3 =-0.1 -1 2 -1 ad -1Q 28 ol nd nd nd nd n< -1
522 9232 7514 32 8 119 -0.1 -0 2 -1 i} 15 28 nd nd nd nd 80 490 -1
525 9237 7517 37 12 104 -0t -0.1 2 -1 21 =10 28 ng nd nd nd 80 440 -1
530 9544 365 28 11 75 0.2 -0.1 2 -1 14 nd 26 nd 53 61800 1680 ) 330 -1
533 9712 7380 25 5 1% -0.2 -6.1 6 -1 17 nd 20 nd 57 43000 778 50 420 -1
535 9717 7381 25 10 83 =0.2 -0.1 5 -1 6 nd B nd 57 h5200 857 70 340 -1
538 G720 7382 22 9 o -0.2 -0.1 L] -1 16 ngd 22 ng 53 42300 809 50 310 -1
558 9726 7383 2 E 58 -0.2 -0.1 & =1 EL] nd 2t nd 51 39200 793 20 270 =1
549 36 7498 28 1 122 0.2 -0.1 3 -1 m 13 25 nd ¥ 45500 1830 &0 39 -1
550 G438 75 K3 1t 109 -0.2 -0.1 3 -1 28 20 23 nd Sh 49000 766 35 550 -1
550 54384 7501d 30 17 79 -0.2 -0.1 3 =i nd 16 3 ngd 52 nd nd nd od -1
552 G433 7508 32 12 119 -0.2 -0.1 3 -1 30 1& 19 ngd 55 47500 748 55 540 -1
554b 9425 7821 36 i2 08 -0.1 -0.1 3 -1 nd 52 26 43 nd nd nd &5 620 -1
555 9530 7498 52 14 122 -0.% =-0.1 3 -1 35 35 29 nd &9 55300 796 55 620 -1
567 9423 7570 i} 16 73 -0.2 -0.1 3 -1 10 -0 20 nd L1 37900 1020 4Q 300 -1
568 9659 7588 0 8 228 -0.1 -0.1 8 -1 nd 56 23 7 nd ng nd 30 310 -1
572 9573 7590 26 a B4 =01 -0.1 3 -1 nd -10 0 28 nd nd nd 40 350 -1
576 9578 7585 28 8 119 -1 -0.1 3 -1 od 5 20 29 nd rid nd 50 320 -1
578 9681 7583 27 10 a0 -0.1 0.2 3 -1 nd -0 20 30 nd nd ng 50 260 -1
580 9727 7384 g ] £ -0.2 -0.1 5 -1 13 nd 17 e 49 7750 203 -5 4 -1
58z 9731 7385 9 7 46 -0.2 -0.1 4 -1 12 ad 17 ng 47 o 270 -5 0 -1
585 10008 7570 30 16 162 -0.1 -0.1 5 -1 nd =10 0 48 nd ng nd 60 760 -3
602 9800 7402 15 3 15 -g.2 -0.1 4 -1 4 -10 15 nd 5 8330 187 ] 60 -1
604 S797 T401 15 3 13 -0.2 -0.1 4 =1 [ -0 15 nd 42 8120 163 10 70 -1
604 9797d 7401d 14 3 13 -0.2 -0.1 5 -1 nd -10 17 nd 48 8350 178 od nd -1
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Map Fiald Lat

number e r numbe r Cu Py in Au Ag o 5b As Agk Co_ Hix Ni fe Mn B Ba &g Lrx Cr
609 10005 7559 W0 2 22 -0 =01 ] -1 nd =10 20 22 nd nd nd 0 170 -1 10 nd
€10 9795 7400 28 & 35 -0.2 -0.1 3 -1 7 -10 13 ng 52 24500 hy7 30 180 -1 nd 58
613 9793 7299 26 [ 49 -0.2 -0.1 1 -1 7 -10 20 nd 51 23500 452 35 440 -1 nd 60
513 9121 7353 20 34 44 -0.2 ~0.1 S -1 19 nd 21 nd 57 28100 310 50 310 -1 nd 64
618 9393 Tu53 35 7 76 -2 -0 6 =1 40 31 25 nd 78 4070 727 45 480 -1 mrd 121
4} 93189 7454 1 3 63 -0.2 -0.1 3 -1 11 -10 n nd 48 Iraon 568 50 260 -1 nd 1
623 9902 FLTY:S 35 12 139 -0.2 -0.1 G -t 2 12 27 nd &6 19500 577 5 340 -1 mrd 93
624 9500 7450 19 7 &9 -9.1 -0.1 5 -1 1 -10 17 nd 34 20000 385 25 150 =1 nd &1
526 G887 7622 27 8 h -0.1 -0.1 5 -1 nd W7 22 35 nd nd nd 35 360 -1 15 nd
630 9594 FLY) P 6 56 -0.2 =0.1 6 -1 17 20 20 rnd 55 20400 323 35 150 =1 na &7
631 G090 7443 24 [ 105 ~0.2 =01 4 -1 ] -10 22 nd 50 51600 523 65 490 -3 nd 113
£32 9588 49 21 a 82 -0.2 -0.1 |3 -1 30 17 18 nd 53 21800 357 30 130 -1 nd 53
636 12760 4499 23 -] B4 -0.1 =01 5 -1 nd -10 12 nd 3 36200 647 50 430 2 nd 182
639 13373 7545 38 19 126 =01 0.1 5 -1 ? 14 e ) 52 nd nd ad 55 &5 -1 20 nd
643 13378 75k 3B g 125 -0.1 -0t 7 -1 10 17 24 52 nd nd nd &0 6Q0 1 25 nd
13 13382 7549 29 ] 153 -0.t 4. 6 -1 7 14 20 40 nd nd nd 45 a5l -1 15 nd
850 13562 obT 41 11 93 -0.1 -0 3 -3 nd -10 22 nd 46 49600 2360 100 700 3 nd 3403
&50 135624 94 71d LT 10 oy -0.1 -0.1 4 -1 nd -10 22 nd 47 53600 7360 nd nd 3 ng 298
&71 13765 9500 36 7 3] -0.1 0.1 4 -1 ng =10 21 nd 38 54300 2220 90 470 2 nd 279
&74b 13353 7424 27 3 65 -0.2 -G 4 -1 LN} nd 22 nd =) 15000 582 70 W10 -1 ngd 77
678 13357 7427 37 7 83 -0.2 -0.1 2 -1 12 nyg 27 ad 43 59400 2000 100 450 -1 nd 105
682 13352 7431 36 Ll 82 0.2 -0.1 2 -1 14 ad 29 od 49 65800 1320 100 330 -1 fd 94
£82 133624 74310 35 [ ] 0.2 =0.1 2 -1 nd -10 30 nd 51 30 1320 od nd -1 nd S0
683 13364 7429 27 5 97 -0.2 =0.1 3 -1 12 nd 21 nd 49 43200 1180 70 390 -1 nd 99
&84 13743 9498 32 8 72 -0.1 -0 4 -1 nd =10 HO nd 33 35200 857 55 810 2 nd 218
685 13512 463 38 7 15 0.1 -0.1 3 -1 nd -10 28 nd 43 66900 1570 a0 400 3 nd 279
-1 13508 Shie2 A1 9 197 =01 -0.1 2 -1 ne 10 29 4z nd 68600 1840 115 50 3 rod 255
693 9073 7348 42 & 106 -0,2 -0.7 3 -7 18 nd 32 nd 58 82800 1959 160 480 -1 nd 146
593 H73d 73484 a3 g 105 -0,2 ~0.1 2 -1 nd nd 33 el 55 72000 1720 nd nd -1 ad 115
657 S078 7359 40 9 93 -0.2 -0.1 3 -1 20 nd 30 nd &0 &6I100 1510 100 519 -1 nd 126
[5:1:] G080 7347 34 7 93 -0.2 -0.1 3 -1 14 nd 27 nd 56 61500 1490 100 810 -1 nd 132
703 9082 7350 21 8 &5 ~0.2 =01 3 -1 18 nd 22 nd 33 33300 760 50 340 -1 nil 957
706 13315 717 9 ¥ 63 -0.2 -0.1 3 -1 2 nd 19 nd 36 37100 L33 50 490 -1 ngd 104
708 12254 412 24 8 B6 ~0.2 0.1 2 -1 1 nd 25 e 51 52800 B4y 50 300 -1 nd 158
710 2084 7351 27 7 Gl ~0.2 -0.1 4 -1 -] nd 17 nd 55 41600 763 50 330 -1 nd 103
712 ati 7358 19 8 83 ~0.2 =01 4 -3 10 nd 17 nd 54 32704 586 50 430 -1 nd 119
12 9111d 73584 wn B 66 0.2 -0.1 4 -1 nd nd 18 nd 52 31100 578 nd nd -1 nd 123
M7 13251 7416 25 8 i -0.1 -0 4 -1 pird =10 20 ngt 31 21600 592 50 150 -1 md as
Fal:] 13227 7402 L3 ) 124 -0.2 -0.1 3 -1 12 nd 18 nd 43 38100 680 50 240 -1 nd 108
721 1322 7421 35 7 45 -0.2 ~0.1 2 -1 10 nd 22 nd 45 32500 1230 100 180 -1 nd 8%
2 13224d F421d 33 1 47 ~0.2 =-0.1 3 =1 nd =10 20 nd 46 32000 1230 nd nd =i ng @
I8 9132 7375 3z i2 62 -0.2 =01 3 -1 15 nd 24 nd 56 41%00 927 70 220 -1 nd 119
731 9117 7360 35 11 35 -0.2 -Q.1 4 -1 20 ndl 21 nd 53 34800 828 20 240 -1 nd 135
37 %398 7455 45 i3 85 -0.2 ~0.1 3 -1 26 12 24 nd 53 53204} 842 50 430 -1 nd 77
740 13522 8465 36 8 S0 -0t -0 4 -1 nd -10 20 nd L1 45200 [ral 0 450 3 nd 332
44 13659 9485 18 & 70 =0.1 =0.1 3 -1 nd -0 15 el 39 3040 777 55 370 3 nd 276
ae 9538 V376 22 5 58 -0.2 -0.1 3 -1 20 nd 0 nd uE 42600 Bg2 i 360 -1 i 53
753 13645 G484 55 ¥ 33 =0.1 -0.1 4 -1 nd -1 10 nd 21 23300 618 %0 430 1 nd 245
756 9530 7364 32 10 48 ~0.2 -0.1 L] =1 12 nd 15 nd L 31500 £05 100 3z20 -1 nd 119
741 Eali 7356 29 7 48 -0.2 -0.1 4 -1 10 nd 17 nd 46 31200 620 0 330 -1 nd 118
767a K08 7357 ] & 32 -0.2 -0t s -1 26 nd 13 nd LT 10100 250 -5 180 -1 rid 83
T 9919 TH4E 8 6 83 -0.2 ~0.1 3 ~1 12 -10 14 g 35 30500 501 55 350 ~1 g 172
778 9924 Fhidh 8 11 108 ~Q.2 -0.1 5 -1 23 2% 17 nd 49 33700 430 50 410 -1 fid 1m
v 9767 7393 25 14 7 -0.2 -0.1 3 -1 13 =10 16 o 43 23900 476 55 450 -1 nd 78
782 9763 739% LS 10 75 -2 -0 3 -1 15 14 17 nd 42 27300 573 80 430 -1 ng 77
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APPENDIX €. Summary statistics and probability plots for 1,319
stream~sediment samples from the Chandalar C~5 and C-6 Quadrangles.

Computdtions for the trace elements use only unqualified values and are
presented alphabetically., The total number of values used is listed as '#
observations' or 'number of valid cases.' Summary statistics of the dupli-
cate sample analytical values are shown separately. The symbols Ni*, Cr¥*,
B*, and Ba* indicate Bondar-Clegg analyses.

Summary statistics are divided into basic and ordered statistlcs sec-
tions and were computed using a 95-percent confidence interval on the mean.
The basic statistics section lists the number of observations, number of
missing values, sum, wmean, variance, standard deviation, coefficient of
skewnesg, coefficient of kurtosls, coefficient of variation, standard error
of the mean and upper and lower limits of the 95-percent confildence interval,
The ordered statistics section lists the maximum value, minimum value, range,
midrange, median value, 25th and 75th percentile values (Tukey's hinges),
midspread (range between these hinges), midmean (mean of midspread values)
and trimean (mean of the middle third of the ordered data).

Histograms were plotted using eight to ten intervals of values with the
parameters listed. The first histogram was derived from the unqualified
values for the element, and the second histogram from the log transforms of
these values. A normel distribution curve overlay is shown on histograms
with sufficient degrees of freedom.

The cumulative frequency diagrams are plots of log transforms on an
arithmetic scale. Frequencies are cumulated from the lowest to highest
values, The Lepeltier method was used to select thresholds and to compille
the anomalous samples and elements of plate 2. The Sinclair method was also
applied to select thresholds and plot anomalies (pl. 3) and to interpret the
distribution of values of each element sample, Inflection points used for
this method are indicated by arrows. Partitioned populations are represented
by the line segments labeled A (highest), B, C, and so forth, followed by
their respective percentages (In parentheses). The tables below the diagrams
gshow the map symbols, anomaly thresholds, and ranges, estimated population
parameters, and types of values used in compiling plate 3.
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Table : SUMMARY STATISTICS OF STREAM-SEDIMENT SAMPLES
Element: ANTIMONY
Basic Siatistics: # observations # missing values sam mean variance std. dev.
(originals) 8¢ O 1006.00000 11.69787 57303694 2393819
(dups}
cocif. of coefl of coeff. of std. error of 95% confidence iuterval on the mean
skewness Kuriosis variation the mean lower limit upper_limit
{originals) 460124 Z26.65250 204 64059 228132 £.5416 1833119
(dups)
Order Statistics: maximum minimum range midrange median
(originals) 179.00000 1.00000 178.00000 S0.00000 4.00000
(dups)
Tukeys Hinges Tukeys Middlemeans
25%-ile 75%-ilc midmean trimean midspread
(originals) 200000 7.00000 387727 425000 5.00000
(dups)
observed cipected contribution observed expected contribution
minitmum maximom frequency frequency chi-sqoare minimum maximem freguency frequenc chi-square
—Infirity 26,429 75 82853 2.348 —Irfinity 0.322 26 22915 0415
26429 51857 53 19.130 9012 0322 0644 25 19.243 1.723
51.857 77.2886 4 3753 Q241 0844 0.966 16 192.519 0835
77.286 102,714 0 0,258 [oR=113] 1.287 5 13877 5766
192714 128.143 o} 0.006 1.287 1609 & 7084 0.160
128.143 153.571 o Q.000 1.602 1231 7 2.5320 £.786
153.571 I ety 1 0.080 1831 infieity 1 0762
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Table : SUMMARY STATISTICS OF STREAM-SEDIMENT SAMPLES
Elemeni: ARSENIC
Basic Statistics: # observations # missing values sam mean variance std, dew
(originals) 383 937 10605.00000 27.68930 1560.30897 39.50075
(dups) 28 130 75400000 27.28571 1604 433386 40.05538
coeff. of cocfl of coeff of std. error of 25% conflidence interval on the mean
skewness Kurtosis variation the mean lower Limit upper limit
(originals) 7.76575 8165173 14265710 201838 2371987 31.65872
(dups) 3.79337 15.126585 146.799384 7.089786 11.75019 4282124
Order Statisties: maXimam minimom range midrange median
(originals) 514.00000 1.00C00 518.00000 260.00000 19.00000
{dups) 21400000 1.00000 213.00000 107.50000 12.00000
Tukeys Hinges Tukeys Middlemeans
25%-ilc 15%-ile midmean trimean midspread
(originals) 11.00000 3100000 256995 20.00000 20.00000
(dups) 10.50C00 36.5C000 1642857 17.750C0 28.00000
observed expected contribulion observed expected comtribution
minimam maximom freguency fregquency chi-square minitanm maximuam frequenc frequency chi-squarc
1000 52.80C 345 —infirity 0.272 4 2.268
2800 104,600 32 0.272 0543 17 10697 4,979
104600 156.400 2 0543 0.815 17 332951 2920
156,400 208.200 1 0813 1.088 69 76.423 0,721
208.200 260.000 1 1.086 1.358 122 102,814 4,787
260000 311800 O 1.358 1.629 36 87.563 0813
311.8C0 363600 O 1.629 1.901 a8 47,202 1.784
363.600 415400 1 1.801 2.172 12 16.087 1.043
415.400 457,200 O 2172 2.444 K] 3470 0.259
+67.200 513 000 1 2444 irifirity Z 0515
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Table : SUMMARY STATISTICS OF STREAM-SEDIMENT SAMPLES
Element: BARIUM
Basic Statistics: #_obscrvations # missing valucs som mean variance std. dew
{originais) 859 561 228792.00000 34870865 3906409736 187.64639
(dups) 36 122 10319.00000 28663589 33408.48587 182.77983
coeflf. of coeff. of cocfl of std. error of 95% confidence interval on the mean
skewness Kurtosis variation the mean lower limit apper limit
{originals) 1.01659 44262 56.67952 7698921 333258733 363.82897
(dups) 82405 15287 8376658 3046330 22478073 34.8.49705
Order Statistics: maximum minimuonm an midrange median
(originals) 970.00000 18.00000 95 1.00000 494 50000 291.00000
(dups) T53.00000 2.00000 75100000 377.50000 25500000
Tukeys Hinges Tukeys Middiemeans
25%-ile T5%—-ile midmean trimecan midspread
(originals) 213.00000 453.00000 30308083 312.00000 240.00000
(dups) 152.00000 362.50000 25455556 257.87500 20350000
observed expected contribution obgerved expected contributjon
minimum maximarn frequency frequenc chi-square minimum maximum frequency frequency chi-squarce
—irfirity 114,100 39 77.506 19,130 —Infirity 1.450 1 0.020
114.100 209.200 114 80.747 13694 1.450 1.620 o] 0.256
209.200 304300 197 1128670 83118 1.620 1.791 4 2221
304.300 399.400 116 125274 0.687 1.7921 1.962 18 124863 4.320
399400 494500 50 110992 33518 1.962 2.133 40 45,344 0.630
494 500 589.600 47 78.360 12550 2.133 2.304 83 107.040 5399
389.600 684.700 42 44 081 0.098 2.304 2474 198 164053 7.024
384.700 772800 26 19.758 1.972 2474 2645 145 163.292 2.049
779800 §74.900 i6 7.056 35170 2645 2.816 108 105.556 0.057
274900 [mf ity 12 2.557 2816 Irf ity 62 58755 0.179
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Table .: SUMMARY STATISTICS OF STREAM-SEDIMENT SAMFPLES

Element: BARIUM
Basic Statistics: # obgervations # missing values sum mean variance std. dev.
{originals) 650 670 34304600000 527.76308 11278324424 33585003
(dups)
coclf of coclf of coeff. of std. error of 95% confidence interval on the mean
skewness Kurtosis variation the mean lowrer limit upper limit
{originals) 221737 556185 BE383652 1317312 S01.82029 55363587
(dups)
Order Statistics: mazimom minimum fange midraage median
{originals) 2430.00000 F0.00000 236000000 1250.00000 43000000
(dups)
Tukeyvs Hinges Tukeys Middlemeans
25%-ile I5%e-iic midmean trimean midspread
(originalsd 31000000 630.00000 444 58896 4.50.00000 320.00000
{dups)
observed expected contribution | observed expected contribution
minimuam maximum [requency frequency chi-square f ' minimum maximum fregoency freguency chi-gquare
—infirity 306.000 156 165444 0538 —lrfirity 1.999 1 1.556
306000 542.000 272 170545 &50.254 1.99¢ 2.153 3 8464 0211
542 000 778.000 124 165.73¢ 10512 Z2.153 2.307 25 33813 2.207
778.000 1014000 48 100.278 27253 2.307 2451 =)= 87425 0656
1G14.000 1250.000 21 37752 7434 2481 2615 178 149018 5836
1250.000 1488.000 11 8836 34,346 2615 2.769 160 166525 0.258
1486.000 1722.000 3 1.284 2768 2923 104 122007 2658
1722.000 1958.000 4 0.116 28923 3078 &9 58596 1.571
1258.000 2194000 3 0.006 3078 3.232 20 18.438 0.132
2194.000 Infirity 3 0.000 3232 Infinity 12 4.358 13400
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Table : SUMMARY STATISTICS OF STREAM-SEDIMENT SAMPLES
Element: BORON
Basic Statistics: # obgcrvations # missing valpes som mean variance std. dew
{originals) 698 622 S8513.00000 84.26648 14.89.82559 38.5982¢
(dups) 36 122 3067.00000 85.19444 988958111 31.41594
coeff. of cocff. of coeff. of std. error of 95% confidence interval on the mean
skewness Kurtosis variation the mean lower limit npper limit
(originals) B3236 322748 4580500 1.46097 81.38742 87.13553
{dups) —.16107 —50936 36.87557 523589 7456235 95 82654
Order Statistics: maximum minimum range midrange median
(originajs) 352.000C0 10.00000 324200000 181.00000 82.00000
(dops) 157.00000 22.00000 135.00000 83.5000C 88.50000
Tukeys Hinges Tuakeys Middicmeans
25%-iie T5%-ile midmean trimean midspread
(ariginais) 57.00000 107.00000 82.22571 8200000 50.00000
{(duaps) 62.00000 110.00000 87.88883 8§7.2500 48.00000
observed cexpeoted contsibution observed expected contribution
minimum maximum freguency fregquency chi-square minimum maximum frequency frequency chi-square
—irfinity 44200 o9 104435 0.283 —infirity 1155 7 0.770
44200 78400 223 202.400 2.087 1.155 1.309 21 4935 87.128
78.400 112600 226 228605 0.057 1.309 1,464 21 22788 0.140
112.600 146,800 111 124838 1.534 1.464 1.619 33 B83.062 13.971
i46.800 181.000 33 32458 0.009 1.619 1.773 113 137.450 4349
131.000 215.200 2 4018 0.711 1.773 1.828 168 179.735 0.766
215.200 24.9.400 3 0.235 14928 2.083 227 154.445 34.084
249,400 283600 o] 0.006 2.083 2.237 24 87.203 0.530
283.600 317.800 0 0.000 2.237 2392 8 32340 18319
317800 mfinity i 0.000 2.392 If ity 1 9.271 7.378
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Table

: SUMMARY STATISTICS OF STREAM-SEDIMENT SAMPLES

Element: BORON *
Basic Siatistics: #* observations # missing values sum mean variance std. dey
toriginals} 850 670 586596 Q0000 90.30154 1536.05069 33.19248
coefl. of coeff. of coell. of std. error of 95% confidence interval on the mean
skewncoss Kurtosis varialion the mean lower limit upper limit
{originals) 3 36050 31.23576 4340178 1.53726 B7 28228 93.32080
Order Slatistics: maximem minimum range midrange median
(originals) 3535.00000 10.00000 545 00000 282.50000 85.00000
Tukeys Hinges Takeys Middiemeans
25%-ile 5%-ile midmean trimmean midspreas
(originals) FO.00000 10500000 B&.57975 88.22000 350000
observed ©expected contribution observed expected contribution
minimum maximum frequency frequency chi-square minimarn maximum freqguency freguency chi-square
—Infirity 54500 114 165.856 158,213 ~=Infinity 1.174 2 0.019
54500 118000 432 A32.537 29203 1.174 1.348 7 0683
119,000 173500 8z 1389.831 21501 1.349 1523 0 5998 8.470
173.500 228000 15 10.831 5.868 1.523 1698 37 54908 11.299
223000 282500 2 O.144 1698 1.827 145 184.284 8.374
282500 337.000 1 0.000 1.827 2047 324 229997 38421
337.000 391.500 Q 0.000 2.047 2.221 104 126,335 3.94¢
391.500 446 000 0 0.000 2221 2.395 19 30.445 4.303
4485000 SO0.500 0 0.000 2.39% 2570 1 3.198 Q.54 1
300500 Infiruty 1 0.000 2570 Wnfirity 1 0.148
70 — i 50 -
> ' >
o 2
Wss ' Wao
&) a
A N
42~ 30
[ w
Z >
< \ o
328 / 520
: c
14 - / 10
& &
V% ) [T
0 T + T u 1 0 T T }
fa < ) o~ i) o 2] M ™ o < 0
- N p g @ - - o o N
BORON oG 8 =+




STREAM SEDIMENT

b 66

8 b6
S°66
EB
86
=4 5
B6
Ag
B
(N}
gs
By
HE
02

wn
b ®

3
=3
2 v

=
I
m.m
2o
15

PERCENT UNDER
NORMAL PROBABILITY PLOT

Type of Velue

Percentile (Population)

Threshold
or Range

Map
Symbol

i o
iy M. Q
55.0 .- .lzll
utﬂ -
N R K
P Y 3 1
o
1§ g
| < a_ Q_ o
<C|I | =< \a) Q
~~
<
~|— N
N~ Q oq
05( | N~
Q] o G|
/0/0 ( -
N - o V
S
N~
- (A8
Q) — -~ N
Sl en l
Y S- ~ Q-
N~ bV
~ |«
¥ | x X
Q|| ©

- 74 -



- G

Table : SUMMARY STATISTICS OF STREAM-SRDIMENT SAMPLES
Element: CADMIUM
Bagic Statistics: # observations # missing values sum mean varjiance std. dev.
(originals) 314 1008 609.00000 1.93848 274074 1.65552
(dups) 25 133 51.00000 2.04000 370667 1.82527
coeff of coeffl of coefl. of std. error of 95% confidence interval on the mean
skewness Kurtosis variation the mean lower limit upper limit
(originals) 268618 8.90365 8535834 09343 1.75563 212335
{dups? 3.08872 298103 9437601 38505 1.24510 283490
Order Statistics: maximpo minimum ran midrange median
(originals) 12.00000 1.00000 11.00000 6.50000 1.00000
{dups) 10.00000 1.00000 2.00000 5.50000 1.00000
Tokeys Hinges Tukeys Middlemeans
25%—ile T5%-~11e midmean trimean midspread
{originals) 1.00000 2.00000 1.32278 1.25000 1.00000
{dups) 1.00000 2.00000 1.45154 1.25000 1.00000
observed cxpected coniribution observed expected contribution
minimuam maximim ftequency frequency chi-square minimam maximnm freguenc frequency chi-gquare
—Irfirity 2.222 249 178.2890 28044 —Irfirity 0120 183 123.385 30.76¢9
2222 3444 26 78669 35262 0.120 0240 0O 56.792 56.792
3.444 46687 14 41421 18.153 0,240 0.360 64 52232 2,651
4667 5889 11 12943 5633 0.360 0.480 26 39.089 4,388
5889 7111 9 2.397 0480 0.600 @) 23.821 23821
FARE 8.333 1 0.263 0600 0712 25 11.812 14,726
8333 9.556 1 Q017 0719 0.839 5 4,768 7433
9.5586 10.778 2 Q.00 0.839 0.95¢ & 1.965
10.778 nfiity 1 0.000 0959 Ifinity 3 0.528
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Table ; SUMMARY STATISTICS OF STREAM-SEDIMENT SAMPLES
Elcmeat: CHROMILM
Basic Statistics: #_obhservations # missing valoes U mean variance std. dew.
{ariginals) 1148 174 4246500000 37.05497 1070.52885 3271894
{dups} 104 S4 3631.00000 2491346 178.04088 1326804
coeff. of coeff. of cocfl. of std. error of 95% coafidence interval on the mean
skewness Kurtosis variation the mean lower limit ppper timit
(originals? 12.11853 20717787 88.29857 96651 3515822 3885172
(dups) 1.26202 316324 38.002686 1.30104 32.33258 3749434
Order Statistics: maximum minimum [ange midrange median
(originals) 704.00000 4,00000 700.00000 354.00000 32.00000
(dups) 2400000 10.00000 84.00000 52.00000 32.00000
Tukeys Hinges Tukeys Middlemeans
25%-iie 15%-ite midmean trimean midspread
toriginals} 2500000 42 00000 3242683 32.75000 17.00000
(dups) 26 00000 4.1.50000 32.86154 3287500 15.20000
observed expected contribution observed expected contribution
minitmum maximum frequency frequen chi-squars minimum maximum freguency frequenc chi-square
4,000 57 836 1087 =Infirdty 0808 1 0.242
67636 131273 40 0.808 1.010 & 5742 0.000
131.273 194 209 3 1.010 1214 59 71517 2181
194.309 258545 2 1.214 1.419 2883 288.318 0.000
258.545 322.182 1 1.418 1623 439 445.354 4,075
322182 385818 1 1623 1.827 254 266.35%4 0573
385818 442455 0 1.827 2031 37 50.996 9.440
443,455 513.081 D 2.0 2235 5 5303 7765
313091 576727 1 2.23% 2.439 3 0.173
576727 540.364 o} 2439 2643 2 0.002
340.364 704000 i 2643 ity 2 0000
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Table : SUMMARY STATISTICS OF STREAM-SEDIMENT SAMPLES
Element: CHROMMLM &
Basic Statistics: #_ obsecrvations # missing valucs sum mean yariance std. dev.
{originals) 233 1087 23600.00000 101.28753 129143851 3593659
{dups)
coeff. of coelf. of coeff. of std. crror of 93% confidence interval on the mean
skewness Euzrtosis variation the mecan lower limit appet limit
{originals) 86353 329141 3547877 235428 96.64802 103592709
{dups)
Qrder Statistics: maxinyom minimum ran midrange median
(originais) S00.00000 50.Q0000 250.00000 175.00000 100.00000
(dops)
Tukeys Hinges Tukcys Middlemeans
25%-iie I5%-ile midmean trimecan midspread
(originals) 100.00000 100.00000 1C0.00000 100.00000 0.00000
(dups)
observed expected contribution observed expected contribution
minimam maximam frequency fregoency chi-gquare minimum maximum frequency frequen chi~square
—Infirity 77778 48 53,762 2.315 —Infirity 0.480 83 31.400 84797
77.778 105556 137 67.751 70779 0.480 0.730 0 183459 18.458
105.556 133333 O 6£2.086 52.086 0.730 0,979 0 23581 23381
133.333 161,111 4.4 32220 4.307 0979 1.229 0 27.381 27.361
161111 188.889 o] 9.458 4612 1229 1.478 8] 28.834 z28.834
188.889 2185667 3 1.5368 1478 1.728 39 27.588 4.710
216667 244444 o] 0.146 1.728 1.878 O 23992 23992
244 444 272222 o] Q008 1.978 2,227 108 18943 418.693
272222 tfirity 1 0.000 2227 Ifirity 3 32833 27107
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Table : SUMMARY STATISTICS OF STREAM-SEDIMENT SAMPLES
Element: COBALT
Basic Statistics: # observations # missing values sem mean variance sid. dev.
{originals) 1185 135 21952.00000 18.52489 14883574 12.11758
{dups} 124 34 2574300000 17.28226 3417172 584568
coeff. of cocflf. of coell. of std. crror of 95% confidence interval on the mean
skewness Kurtosis variation the mean lower limit upper limit
(originals) 9687618 140462259 5541241 35201 1783411 19.21568
(dups) 1.19413 5.10854 3382462 52496 16.242¢9 1 1832161
Order Statistics: maximum minimum range midrange median
(originalsy 230.00000 3.00000 22700000 116.50000 17.00000
{dups) A4R.00000 200000 4500000 2550000 17.00000
Tukeys Hinges Tukeys Middiemeans
259=ile 15%-~ile midmean trimean midspread
(originals) 13.00000 21.00000 1698601 17.00000 8.00000
(dups) 13 30000 2000000 18.8387 1 18.87500 &.50000
observed expected contribution observed expected cantribution
minimum mazximum frequen frequency ¢hi-gquare mipimam maximurg frequency frequency chi-gquare
3.000 23636 1020 —lrfirity 0.648 10 0405
23636 44,273 144 0.648 0820 8 9.500 6617
44275 54,909 12 0820 0991 15 87701 58.620
54,200 85,545 4 0991 1.162 348 316952 3.041
85545 5 182 8] 1.1682 1.334 553 452446 22.348
10&€.182 12683818 3 1.334 1.505 203 255821 10.206
126.818 147485 O 1.505 1.676 32 57.041 10993
147,455 168.091 o} 1676 1.848 7 4.966 18.952
168.081 188727 o 1.848 2019 3 0.167
188727 209 364 e) 2018 2.180 3 o.c02
209 364 230.000 2 2190 Infirityr 2 0.000
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Table : SUMMARY STATISTICS OF STREAM-SEDIMENT SAMPLES
Element: COPPER
Basic Statistics: # observations # missing values sum mean variance std. dev.
{originals) 1319 1 45996.00000 3487187 803.20831 28.34094
{dups)
coeff. of coeff. of cocff. of std. error of 95% confidence interval on the mean
skewness Kurtosis variation the mean lower limit upper limit
{originals) 1134962 18998321 8127163 78035 33.34066 3640308
(dups)
Order Statistics: maximum minimum range midrange median
(originals) 583.00C00 5.00000 57800000 224 00000 31.00000
(dups)
Tokeys Hinges Tukeys Middlemeans
25%-ile I5%%—ile midmean trimean mi read
(originals) 24 0000 40 00000 31.24206 3180000 16.00000
(dups)
observed cxpected contribution | observed cxpected contribution
minimum maximum frequenc frequenc chi-square minimum maximem frequenc frequency chi-square
S.000 57.545 1240 —Irfirity 0.867 7 1.722
57.545 110.081 63 0887 1.075 19 23631 0017
110081 162636 < 1073 1.263 112 143,113 7556
162.636 215182 3 1263 1.650 408 389.708 0859
215.182 267727 1 1.450 1638 525 458987 2.189
267727 320273 1 1.638 1.826 206 238.845 4517
320273 372818 0 1.826 2.014 25 54.370 15865
372818 4255684 0 2014 2202 10 5.38%9 23008
425364 4778909 0 2.202 2.380 4 0231
477909 530455 O 2.380 2578 i C.O04
530455 583.000 2 2.578 [nfirity 2 0.000
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Table : SUMMARY STATISTICS OF STREAM-SEDIMENT SAMPLES
Element: RON
Basic Statistics: #* observations # missing values sum mean variance std. dev.
(originals) 1159 161 40755232 3516414064 1532783313.048 12380.56180
(dups) 104 54 2882990.00000 3733644231 136382718.282 1187330117
coeff. of cocff. of cocff. of std. error of 93% confidence interval on the mean
skewness Kurtosis variation the mean lower limait upper limit
(originals} 24592 1.14338 35.20792 35368260 3445047214 3587780914
(dups) £8122 348490 3127856 114515165 35064.79535 3690808927
Order Statistics: maximum minimuam range midrange median
(originals} S93300.00000 Z8.00000 93272.00000 48664 00000 35100 00000
(dups) QOBO0.0G000 4323000000 36410 00000 4759500000 37720.00000
Tukeys Hinges Tukeys Middlemeans
I5%-ile T5Fo-ile midmean trimean midspread
(originals) 2740000000 4290000000 3521668535 3512500000 133500.00000
(dups) 30500.00000 A2950.00000 3721923077 37237.50000 12430.00000
observed cxpected contribution observed expected contribution
mipimum maxinum frequency frequency chi-gquare minimom maxirmum {requency frequency chi-g¢quare
1,447 1767 1 —Ifinity B8507.273 22 18.144 0.820
1.767 2.088 o 8507 273 16986.545 59 54.169 0416
2.088 2.408 0 16985 545 254658158 155 168.855 1.137
2.408 2.728 1 25465818 33845001 298 282878 Q.8B08
2728 3048 0 33845.091 42424 364 316 301.828 0.663
3048 3.369 o] 42474 364 502038636 213 205,127 Q.302
3.369 3689 3] 50803636 59382909 Ga 88.766 5910
3689 4.009 23 S9382.908 E7862.182 25 24442 0013
4,009 4.329 107 57862 182 76341455 2 4278 1.021
4.329 4650 793 76341455 84820727 2 0,478
48650 4970 228 84820.727 I irity 3 0.035
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Table : SUMMARY STATISTICS OF STREAM-SEDIMENT SAMPFPLES
Element: LEAD
Basic Statistics: # observations *_missing valoes sum mean variance std. dev.
(originals) i317 3 14623.00000 11.10326 50.80088 7.12747
{dups) 117 41 194¢.00000 1665812 43797.03728 5478455
coeff. of coeff. of coeff. of astd. esror of 95% confidence interval on the mean
skewness Kurtosis variation the mean tower limit opper limit
{originals) 850780 12817235 64.19259 19640 10.7 1789 11.48864
{dupsy 10.61118 111.07084 38800671 598953 473284 2852340
Order Statistics: maximum minimam range midrange median
{originals) 142.00000 1.00000 14 1.00000 7150000 10.00000
(dups) 710.00000 2.00000 708.00000 35600000 10.00000
Tukeys Hinges Tukeys Middlemeans
25%-ite 5%-ile midmean trimean midspread
{originals) 3.00000 13.00000 10.05615 10.25000 5.00000
(dups) 8.00000 13.00000 10.25424 10.25000 5.00000
observed expected contribution observed expecied contribution
minimum maximum frequency frequency chi-square minimum maximum fTequenc frequency chi-square
1.0C0 13818 1042 —Infirity 0.1986 1 0.023
13818 26.636 253 0.1986 0.391 4 1.115
28636 39.455 14 0.327 0.587 15 21.057 0.217
39.455 52273 5 0.587 0783 166 152604 1.176
52273 &85.091 Q 0783 0.978 401 429 359 1.873
55091 77809 1 0873 T 174 514 472664 3615
77.909 80,727 O 1.174 1.370 180 203752 2769
90.727 103545 &) 1.370 1.565 26 34,169 0.005
103.545 116.364 o 1,265 1.761 7 2.204
116.364 129182 1 1761 1.957 1 0.054
129,182 142.000 t 1.857 Infirity 2 0.000
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Tabie : SUMMARY STATISTICS OF STREAM-SEDIMENT SAMPLES

Element: MANGANESE
Basic Statistics: # observations # missing vaiues sum mean variance std. dev.
(originals} 1158 162 1080803.00000 Q1589206 2596298561842 1611.30338
(dups) 104 54 89127 00000 256.99038 3I08630.2037¢9 55378715
coeflf. of coeff. of coeff. of std. error of 95% confidence interval on the mean
skewness Kuriosis variation the mean lower limit upper limit
(originals) 18.16507 40777663 17582722 47.332033 B22.95946 10088281465
(dapsy 253382 833977 54.62000 3430330 74926848 964.71229
Order Statisties: maximum minimum range midrange median
{originais) 4.1200.00000 27.00000 4117300000 2081 3.500000 687.00000
{dups} 3820.00000 221.00000 3599 00000 202050000 708.50000
Tukeys Hinges Tukeys Middlemeans
25%~ile T5%0~ile midmean trimnean mi read
{originals) 527.00000 229.00000 699.37286 707.50000 402.00000
(dups} 55050000 @51.50000 71400000 72875000 401.00000
observed cxpocted comtiribulion observed expected contribution
rminimurm maximum frequency frequency chi-gquare minimurm maximum frequenc frequency chi-gsquare
27.000 3770.000 1144 —Infirity 1.721 1 Q014
3770000 7513000 =4 1721 2010 1 0964
FS513.000 11256.000 3 2010 2.300 21 21918 0.000
11256.000 14898000 o 2.300 2,389 114 187412 17.041
124999.000 18742000 8] 2.589 2878 538 437087 33449
18742.000 22425000 O 2878 3168 360 394.3352 2989
22485000 28228000 O 31868 3.457 74 112778 19,380
268228000 29971.000 1 2457 3747 21 13.026 17.818
29971.000 33714000 C 3747 a.0356 & 04582
33714000 37457.000 Q £036 4,325 0 0005
37457.000 41200000 1 4325 infirety 2 0.000
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Table : SUMMARY STATISTICS OF STREAM-SEDIMENT SAMPLES
Element: MOLY BDENUM
Basic Statistics: # obscrvations # missing valucs sum mean variance std. dev.
(originals) 1276 44 4005.00000 3.13871 6.26545 250309
(dups) 118 40 36300000 3.07627 16.22490 402801
coeff, of coeff of coef{ of std, error of 95% confidence interval on the mean
skewness Kurtosis variation the mean lower limit upper limit
{originals) 5.20810 4724023 79.74882 07007 3.00121 327622
{dups? 6.279835 47 82892 13093822 37081 234174 381080
Order Statistics: maximom minimum ange midrange median
{originals) 36.00000 1.0G000 35.00000 18.50000 300000
(dups) 38.00000 1.00000 37 00000 18.50000 2.00000
Tukeys Hinges Tokeys Middlemeans
25%-ile T5%—ile midmean trimean midspread
(originals) 200000 400000 261129 300000 2.00000
(dups) 200000 3.00000 240000 2.25C00 1.00000
observed expeoted contribation observed expeoted contribution
minimum maximurm frequenc frequenc chinsquare minimure maximom frequenc frequoen chi-gquare
1.000 4,182 1090 —Infirity 0,141 187 174087 0.398
4.182 V.30 140 .14 0.283 o 204 688 204683
7.3684 10.545 23 0283 D424 411 274241 68.199
10.545 13727 11 0.424 0566 328 269.841 12,535
13.727 16,909 7 0.366 0707 240 194,991 10.38%
16.909 20.0%1 1 Q707 0849 54 103471 15.057
20,091 23273 1 oB48 0.290 21 40313 9253
23273 26455 1 0920 1132 13 11.529 7.869
25.455 29635 e} 1.132 1.273 7 2420
296386 32818 1 1.273 14135 3 0373
32.818 90 36.000 1 1415 ity 2 0.048
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Table : SUUMMARY STATISTICS OF STREAM-SEDIMENT SAMPLES
Element: MNICKEL
Basic Statistics: # observations # missing valucs sum mean variance std. dev.
{originals) 1186 134 47432.00000 3999325 T21.23709 26.85585
{dups) 111 47 4330.000000 3918918 34502752 1557492
coeff of coeff. of coefll. of std. error of 95% confidence interval on the mean
skewness Kurtosis variation the mean lower limrit upper lirmit
{originals) THE7451 8712634 G7.15097 FT7Q82 2348293 4152358
{dups) 417850 2355585 47 39806 1. 76305 3569445 4268393
Order Statistics: mazimem minimum range midrange median
{originals) 42100000 1000000 411.00000 21530000 36.00000
{dups) 161.00000 14 00000 14 7.00000 S§7.50000 368.00000
Tukeys Hinges Tukeys Middlemeans
25%-ile T5%—ile midmean trimean midspread
(originals) 29.00000 44.00000 36.25589 3625000 1500000
{dups) 30.00000 4300000 3664912 36.25000 1300000
obscrved expecied contribution i observed expected contribution
minimuim maximom freguency frequency chi-~square minimam maximum frequency frequency chi-square
10000 47.384 G4 —Infirity 1.148 31 17 Q00 11.830
4.7 364 84727 218 1.148 1.285 o5 79454 7.326
84727 122.091 17 1285 1443 163 227.084 18.085
122.091 159.455 3 1.443 1591 438 357638 18510
159455 196818 3 .59 1.738 3486 3108652 4022
196818 234182 2 1.738 1 886 115 148.783 787
234182 271545 0 1885 2034 23 39.235 6.718
271545 308909 0 2034 2181 =} 5684 9.999
308809 348273 1 2.181 2.382 4 0451
346273 383836 2 2392 2477 1 0.020
383636 421.000 1 2477 Imfirity 4 0.000
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Table : SUMMARY STATISTICS OF STREAM-SEDIMENT SAMPLES

Elemeni: NICKEL
Basic Statistics: # observations # missing values sum mean variance std. dev.
(originals) 255 1065 7164 00000 2808412 8559741 925183
(dups)
coeff. of coclf. of coeff of std. erter of 959 confidence interval on the mean
skewness Kurtosis variation the mean Jower limit wpper limit
(originalsy 1.21206 500113 32.93178 27938 26.95287 2923538
(dups)
Order Statistics: maximum ainimum range midrange median
(originals} 78.00000 10.00000 83.00000 4400000 27.00000
dups)
Tekeys Hinges Tukeys Middlemeans
25%—-ile 75%-ile midmean irimean midspread
(originals} 2200000 32.00000 2663566 27.00000 10.00000
(dups)
observed expeocted coatribution observed expected contripution
minimum maximum frequenc frequenc ¢hi-square minimurm maximam frequency frequenc chi-gquare
—Irfintty 17.526 12 32471 12,8086 —Irfirity 1.0099 3 1.251
17.556 25111 1086 62 789 29.738 1.099 1188 3 7.785% 1.021
25111 32667 239 30.545% 0.888 1.198 1,297 15 22.582 7.188
32867 40222 31 54984 10462 1.297 1.388 80 63284 4,409
40222 47778 5 19.257 9.761 1.398 1.496 a7 76.355 1.484
47778 55333 133 3843 10690 1486 1.585 43 51.951 1.542
55333 62889 1 0.391 1595 1694 16 18,923 0772
£2.88¢ 70444 3 0.021 1694 1.793 4 4292 2034
F0444 Imfimity 1 0.001 1.793 Imfinity 4 0.563
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Table : SUMMARY STATISTICS OF STREAM-SEDIMENT SAMPLES
Element: STRONTIUM
Basic Statistics: # observations # missing valnes sum oiean variance std. dew
{originals) 591 628 19410500000 28090449 43230.59666 20791962
{dups) 36 120 1043400000 28983333 49452 428587 222.37802
coefl. of coeflf. of cocfl. of std. ervor of 95% coanfidence interval on the mean
skewness Kurtosis variation the mean lower limit upper timit
(originals) 1.754485 326512 7401723 790964 26537122 296437786
{dups? 1.74952 2.56502 7672652 3706317 21457362 385089305
Order Statistics: maximum minimurm [ange midrange median
(originals) 1058.00000 27.00000 1031.00000 542.50000 229.00000
{dups) 1000.00000 3200000 961.00000 51250000 2250000
Tukeys Hinges Tukeys Middlemeans
25%-ilc I5%-ile midmean trimean midspread
(originals) 14.0.00000 337.00000 23323912 233.75000 197.00000
{dups) 180.50000 328.50000 23366667 233.50000 188.00000
observed cipecied contribution obgerved cxpected contribution
minimur maximuem frequency frequency chi-square minimom maximum freqguen frequency chi-square
=ity 130100 139 161,788 0048 —IeTinity 1.591 3 4170 0328
130.100 233.200 199 121018 50.254 1.591 1.750 17 12273 1.821
233200 336 300 159 135284 4157 1.750 1.909 34 34.185 0.001
336.300 439.400 75 118860 16185 1809 2.058% 78 72415 077
432400 542.500 34 82.074 28159 2.069 2.228 g1 1186.67% 5651
542 500 545600 14 445382 20.83% 2.228 2.387 136 143008 1.180
645600 748,700 12 18992 2574 2.387 2.547 155 133337 3519
748,700 851.800 12 8,364 110458 2547 2.706 86 94571 0777
851800 S54.900 =} 1675 2.708 2865 33 51.021 6365
954 900 Imfinidy 12 Q411 2882 lesfirit 40 29.541 3872
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Tabiz : SUMMARY STATISTICS OF STREAM-SEDIMENT SAMPLES
EBiemeot: VANADRIM
Basic Statistics: # _observations # missing valaes sum mean varianece std. dev.
(originrals) 531 6532 74896.00000 108.38784 231©.72472 4816352
(dups) 28 120 3558.00000 98.83333 150117143 3874495
coeitf. of coell. of coeff. of std. error of 95% confidence interval on the mean
skewness Kurtosis variation the mean lower limit upper limit
{originals) 270028 1593040 4443628 183223 10478964 11198605
{dups) B8z285 58385 3920231 645742 8572088 11194578
Ordes Statistics: maxirmum minimam 1ange midrange median
{originals? 25500000 18.00000 537.00000 288.50000 100.00000
{dups) 210.0G000 36.00000 174.00000 123.00000 92.00000
Takeys Hinges Tukeys Middlemeans
25%-ilc 15%-ile midanean trimean midspread
{originals) 78.00000 127.00000 10196138 101.25000 4900000
{dups} 74.00000 11300000 93.3888%9 92.75000 38.00000
observed capected contribution observed expected contribution
minimum maximam freguency [requency chi-square minimyom maximurm frequency frequency chi-ggoare
—Inifieity 71.700 117 154,168 8961 —Infirity 1.404 1 0173
71.700 125400 396 286715 41.655 1.404 1.553 2 2.944 0.004
125400 172,100 138 201.035 19.765 1.553 1.702 30 25048 o729
172100 232800 25 45698 9.375 1.702 1.851 79 104104 6.054
232 80D 286.300 g 3.308 39.885 1.851 2.000 228 212.283 1.164
2886.500 34.0.200 3 0.075 2.000 2.149 228 212.880 1.074
340.200 393900 G Q.00 z2.149 2.238 26 104.285 0.769
393900 447800 2 Q.000 2.298 2446 20 25403 1.149
24485 25085 & 2003 4586
2.595 Imfirity 3 0177
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Table : SUMMARY STATISTICS OF STREAM-SEDIMENT SAMPLES
Element: ZINC
Basic Statistics: # observations # missing valucs sum mean variance std. dev.
(originals) 1318 1 108227.00000 8281046 3366.99591 58.02582
(dups) 127 31 10889.00000 BE 52756 47531471 8897329
coef[. of coeff. of coefl. of std. crror of 95% confidence interval on the mean
skewness Kurtosis variation the mean lower limit gpper _limit
(originats) 5.94592 8187165 70.07064 1.59771 T967543 8584549
(dups) 6.24553 60.70838 79712510 5.12059 T441278 864233
Order_Statistics: maximnm wunimuem range midrange median
(originals) 1000.00000 3.00000 S87.00000 S01.50000 7200000
{(dups) 738.00000 406000 732.00000 37000000 7400000
Tukeys Hinges Tukeys Middlemeans
25%-ile F5Fe-ile midmean irimean midspread
{originals) 56.00000 92.00000 7248260 73.00000 3600000
{dups) 5100000 95.0000C 7492308 76 00000 34 00000
observed expected contribution aobserved expected contribution
minimum maxirnum freguency frequency chi-sgparc minimum magimurm frequency frequency chi-square
3.000 893836 298 —Infirity 0.706 3 0.000
95636 184273 276 0,706 0.936 1 0.620
184273 274909 33 0935 1.165 ) 1116
274,909 365545 7 1,165 1,383 29 22470 8777
365.545 456182 K 1.395 1.624 62 1635848 65026
156,182 S546 818 0 1.624 1.853 557 454789 22971
546818 537455 O 1833 2.083 511 487443 4059
337.455 728.091 1 2083 2312 118 180127 21428
728091 B18727 2 2372 2.541 26 258086 1.243
318727 Q0L 364 O 2.341 2.771 3 1.356
302.564 1000.000 1 2771 Inf ity 4 00286
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APPENDIX D. Summary statistics and probability plots fer 323
pan-concentrate samples from the Chandalar C-5 and C-6 Quadrangles.

Computations for the trace elements use only unqualified values and are
presented alphabetically. The total number of values used is listed as '#
observations' or ‘number of valid cases,' Summary statistics of the
duplicate sample analytical values are shown separately. The symbols Ask,
Ni*, Cr*, B*, and Ba* indicate Bondar-Clegg analyses.

The same gstatistical methods were followed as for the stream~sediment
samples in Appendix C.
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Table : SUMMARY STATISTICS OF PAN CONCENTRATE SAMPLES
Element: ARSENIC
Basic Statistics: # observations #* missing values sum mean variance std. dev
(oTiginals) 215 108 3607.00000 1677674 21445460 1464427
(dups)
cocff. of coclf. of coclf. of std. error of 95% confidence interval on the mezan
skewness Kurtosis variation the mean lower limit upper limit
(originals) 525748 4332045 87.28910 29873 14280770 18.74579
{dups)
Order Statisties: maximum minimuzn range midrange median
(originals) 160.00000 400000 156.00000 8200000 13.00000
(daps)
Tukeys Hinges Trukeys Middlemeans
25%-ile 75%—ile midmean trimean midspread
(originals) 10.00000 18.00000 13.12844 13.50000 8.00000
{dups}
observed expected contribution observed expected contribution
minimum maximusm frequency frequency chi-square minimum maximum frequency frequency chi-square
4 Q00 21.333 177 —rfirity 780 7 13,501 3.130
21333 3BE6T 24 280 258 37 33.046 473
8667 S6 000 11 g58 1138 74 57.829 4522
28.000 T3333 3 1.136 1.314 55 59.352 319
73.333 Q0EBE7 t 1314 1492 23 35.727 4534
SUBB7T 108.000 0 1,492 1.670 12 12605 768
108,000 125.333 &) 1.670 1.848 5 2603
125.333 142667 8] 1.848 2026 } 314
142667 160.000 1 2026 Irfirity 1 023
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Tabie : SUMMARY STATISTICS OF PAN CONCENTRATE SAMFLES
Element: ARSENIC =
Basic Statistics: # observations # Tnissing values sum mean variance std. dew
(originals) &4 259 17435.00C00 2726563 45518229 21.28808
(dups)
coeflf. of coeff. of cocff. of std, error of 95% confidence interval on the mean
skewness Kuriosis variation the mean lower limit upper limit
(originals) z07963 3827539 7807662 266101 2194682 3258443
(dups)
Order Statistics: maxinnmern minimum rangs midrange median
(originals) 106.00000 10.00000 S6.00000 S8C00C0 19.50000
{dups)
Tukeys Hinges Tukeys Middlemeans
25%-ile 15%-ile midmean trimean midspread
(otiginals} 1330000 20.00000 19988735 2062500 18.20000
(dups}
observed expecied contribution observed expected contribution
minigoum maximum frequency frequency chi-gquare minimum maximum frequeney frequeney chi-souare
—Inarity 23714 38 27.760 3777 —Anfrity 1,146 19 14014 1.774
23714 37429 14 12.981 2485 1.145 1.283 13 12688 007
37.429 51.143 4 11874 5.221 1.293 1.439 15 14.248 040
51,143 54857 3 2907 L1a F.458 1.586 <) 11.690 2.770
64,857 78571 1 1.967 ! 1.585 1.732 =] 7013 578
78571 Q2288 2 438 ! 1732 .87 2 30756 B37
92286 nfirity 2 Q72 1.879 tfirity 4 1.262
&0 30 —
5 8]
G ag - 5o,
8 8 24 p—
id i /
L 38 — L 18—
3 s
7 iz
o 24 / ‘ D12
€ | l & -
[ =
G 12 - & &
[ O
& 5
a i | \\_‘__
o T 7 I ; i 0 7 T I T ]
o o m ual ™ ~ o2} - < w jou] -
oY -+ w w0 9 ) — — - - o
ARSENIC LOG As -




LS PR R R St - 6 65

B\ el b I |- o-
V) HES U eeeeeen greeaeaas m ........ - ©° 65
.............. s ARttt RN =1
T TS Gt S VAR CE LR R LLLLEY CALLELER: ERTLORT s\ - ....... ..--- ........ - 86
= \\ | i
m -.-..---m ..... m ........ m ....... m ........ - mm
Tl S S SEITRE7 /AR W0 VEERRSS SR IRRRRSS SOPRRES m ..... manas m ................. L B¢
L] ST N
= B LEE T 13 W [RTRRET W:.L-:j @8
o : P TN m :
R Ve R A s i’ s W W S S Y.
~ R s Stk B
[ AR R R TR [T N e Lo PR U m..;.i,.i BS
0. :

. .
| : : : D :
.Im-.---i\“‘i..---w,i.\_ g \-i-t BE
) : : P
X : o . )
........ m:f-:u..‘-..-. :\“.......-ﬁ 5pPa
: :
: :
. :
............... U U . T R A = X

.
v
)
[
.
»
v
§
a
«
I
>
*
X
.
$
\
[y
>
[l
«
.
v
‘
«
.
»
‘
'
v
’
'
.
»
T
N
1
3
.
)
.
?
3
¢
.
I
4
.
~
v
3
v
b
v
'
>
>
.
N
«
v
3
»
.
-
«
«
>
3
Il
«
T

’
'
)
'
:
.
LS
»
'
.
]
'
'
d
<
'
'
'
'
\
)
)
s
h
\
]
i
.
’
:
-
»
\
»
'
’
'
)
.
»
‘.
v
.
'
=
n — N

*LePelH&r threshold = 56

»
.
.
>
]
‘
Y
1
[
[
[
‘
1
]
'
~
Ny
[
3
’
Ny
[}
v
»
»
3
’
»
>
>
~
«
1
[
«
«
‘
@
v
‘
.
[
v
\
»
[l
——

o
——
1

* SY DO

Type of Value
A PoPufafion
B Pofulnfion

IAhomalo;‘s

80 (A)

99.5(8)
90 (B)- 995 (B) Anomalous

PERCENT UNDER
NORMAL PROBABILITY PLOT
Perceptile (Populztion)
>100 (€)= 90(B)

- 108 -

a1

Threshold
or Range
107

£5- 91

30-¢64

Yap
Symbol
As

As 2
As ™




- 60T -

Table : SUMMARY STATISTICS OF PAN COMNCENTRATE SAMPLES
Element: BARIUM
Basic Statistics: # obscrvations #_missing values sum mean variance
(originals) 323 0 i41360.00000 43764706 4245593716 20604839
{dups)
coeff of coeff. of coelf of std. ersor of 95% confidence imerval on the mean
skewness Kurtosis variation the mean lower Timit upper limit
{originats) 1.50663 315947 4708093 1148484 41508662 45020750
(dups)
Order Statistics: maximum minimum range reidrange median
(originals) 143000000 40.00000 1390.00000 73500000 370.00000
(dups)
Takeys Hinges Tukeys Middlemeans
25%-ile 15%-iie midmean trimean midspread
(originals) 310.00000 490.00000 38895706 385.00000 180.00000
(dups)
observed expected, ¢ontribution abserved contribution
minimurm maximum frequency frequency chi-square mininmnie maximum frequenc chi-sguare
—rfirity 194,444 13 38417 16816 —infirity 1.77% z
194 444 348889 107 59246 20.584 1.773 1947 3
348.889 S03.333 126 94.231 10711 1.947 2120 1 2.303
S03.333 657.778 27 75020 20737 2,120 2.292 7 7674
657.778 812.222 31 34930 0442 2.292 2465 =) 1.944
Bi1z2.222 866667 10 9502 5515 2.465 2638 141 14031
966667 1121.111 5 1.508 2638 2810 67 4,904
21111 1275556 2 0,138 2810 28853 42 0.350
275556 lnfirity 2 0.000 2983 ety k] 0038
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Table : SUMMARY STATISTICS OF PAN CONCENTRATE SAMPLES
Element: BORON
Basic Statistics: # observations # missing values sum mean variance std. dev.
(originals) 317 & 22800.00000 7192429 812.28286 2850584
(dups)
coeff. of coeff of coeff of std. error of 95% confidence interval on the mean
skewness Kurtosis variation the mean lower limit upper limit
(originais) 1.49115 4.98550 39.63312 1.60105 6877353 75.07505
(dups)
COrder Staiistics: maximuom minimym [ange midrange median
(originals) 22000000 15.00000 20500000 117.50000 70.00000
(dops?
Tukeys Hinges Tukeys Middlemeans
25%-ile F5%-ile midwean trimean midspread
(originals) S0.00000 85.00000 6842767 8875000 35.00000
(dups)
observed expected contribution observed expected contribution
minimum maximum frequency irequency chi-square minimym maximum frequency frequency chi-sguare
—Irfmity 37.778 21 36.608 6654 —Irfirrty 1.308 2 0.449
7778 &60.556 108 F2.761 17.067 1.306 1.453 1 3539 2.062
50.556 B3.333 a8 98.427 Q002 1.453 1.565 11 17.492 2.40%
B3.333 106,111 74 72683 0.024 1.565 1.684 15 50688 25136
106,111 128888 > 29.281 20 134 1.684 1.824 115 86.289 9533
128.889 151.667 > 6.42a 1.953 1.824 1.954 89 86.305 0084
151667 174,444 i 0.765 1.954 2083 53 50726 28970
174444 197.222 2 0.049 2083 2213 2 17.500 5163
197,222 infirty 3 0.002 2213 Ievfirity 5] 3994 1.008
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Table : SUMMARY STATISTICS OF PAN CONCENTRATE SAMPLES
Element: CADMIUM
Basic Statistics: #_ observations # missing values sum mean variance std. dev.
{originals) 7O 253 146.00000 208571 74617 B8381
(dups) 53 24 12.00000 2.00000 AQD0O0 £23246
coeff. of coeff. of coeff, of std. error of 95% confidence interval on the mean
skewness Kurtosis variation the mean lower limit upper lirmit
(originals) 132078 443618 4141569 10325 1.837970 229173
(dups) 000000 Q00000 3162278 25820 1.33614 266386
Order Statistics: maxirmum minimum ran, midrange median
{originals) 6.00000 1.00000 5.00000 3.50000 2.00000
(dups) 3.00000 1.00000 200000 200000 2.00000
Tukeys Hinges Tukeys Middlemeans
25%-ile 15%-ile midmean trimean midspread
(originals) 2.00000 2.00000 202778 2.00000 Q.00000
(dups) 2.00000 200000 200000 200000 Q.00000
obhserved expected contribution observed expected coniribution
minimum maximum {requency frequency chi-square minimum maximum frequenc frequency chi-square
—Irfirity 1.714 16 23.352 2.315 —infirity 0111 18 11.826 1444
1.714 2429 36 22.448 B.182 .11 0222 0 138239 13.829
2429 3.143 16 16 464 003 0222 0.333 38 16.941 21,442
3.143 3857 o 5325 4253 0.333 0445 [e] 14360 14.360
3857 4571 1 1270 0445 0.256 15 8421 6821
4571 5288 O 0.133 0556 0667 1 3416 1459
5286 Inficity 1 0.007 0.667 ity i 1171
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Table : SUMMARY STATISTICS OF PAN CONCENTRATE SAMPLES
Element: CHROMWILM
Basic Statistics: # observations # missing valoes sum mean variance std. dew
{originals) 261 €2 45936.00000 17983142 17860.868378 12364379
{(dups) 18 12 352000000 132.55556 1811.55556 13715522
coeff. of cocffl of coeff. of std. error of 95% coafidence interval on the mean
skewness Kurtosis variation the mean lower limit upper limit
(originals) 1.73045 379428 74316815 8.27234 163.53849 196.124354
{dups) ) T2463 —1.10427 70.13619 52.32780 127.333089 26377802
Order Statistics: maximum minimuwm range midrapge median
(originals) 2951.00000 25.00000 @26.00000 435.00000 119.00000
(dups) 44.1.00000 31.00000 41000000 236.00000 121.20000
Tuekeys Hinges Tukeys Middlemecans
25%-ile T5%—ile midmean trimean midspread
(originals) ©4.00000 216.00000 12948855 137.00000 122.00000
(dups) 9100000 228.00000 16280000 15800000 207.00000
observed expested contribation observed expected contribution
minimum maximuom frequency frequency chi-square minimum mazimuom freqguency {requenc chi-sguare
—Infirity 127.889 141 91.027 27435 —Irfimity 1.574 3 4679 0.022
127.882 230778 =12 78.225 6.31%5 1.574 1.749 1 13810 11.882
230,778 333867 21 59162 24816 1,749 1.825 35 33787 0.044
333667 436,356 27 25442 0.095 1.825 2,100 S8 56.356 30773
+36.556 530.444 13 2212 10.982 2,100 2.276 49 64,100 3557
539.444 542.333 2 0.880 2276 2451 17 49,721 21.533
542.333 745222 o 0.067 2451 2627 35 26.298 2.879
745222 848,111 al 0.003 2627 2.803 20 9482 6.253
348.111 Ivfirity 1 0.000 2.803 infirity 1 2767
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C!") 7‘?4 2100 (A) Anomalous
Cr® 479 97.5 (A) Anemalous
255 | 100 (8) A population
Cr® 1179-254 | 97.5(B) = O(A) | Anomalous
50' 178 IOO (C)" 975(8) B FoFu-IA 71'1‘0")
Ccr y2-49 | 9g(c) — .1(B) | Anemalous
<43 [ <98 (c) C popvlation
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Tabie : SUMMARY STATISTICS OF PAN CONCENTRATE SAMPLES
Elemant: CHROMIUM &
Basic Statistics: # observations # misging values S’ mean variance std. dev
{originals) 54 259 1420.00000 2218750 48.72619 5.83566
{dups)
cooff of coeff of coeff. of std. srror of 95% confidence intcrval on the mean
skewness Kurtosis variation the tnean lower limit opper limit
{originals) 75182 98013 3080859 B5445 2047962 23583538
(dups)
Order Statistics: maximum mipimum Iapge midrangec median
(originals) 40.00000 10.00000 20 00000 25.00000 Z20.00000
{dups)
Tukeys Binges Tukeys Middicmcans
25%-ilc 15%e-ile nidmean trimean midspread
(originals) 20.00000 25.00000 2171875 21.25000 5.00000
(dups)
observed expected contribution observed expected contribution
minimum maximunm frequency frequency chi-square minimum maxirmron frequency freguency chi~square
—Infirity 14.286 4 7926 1945 ~nfisty 1.086 4 2524
14,286 18571 Q 11.171 0.422 1.088 1.172 ] 5721 2.239
18.571 22.857 24 15.399 4.803 1172 1.2588 9 11.517 0.350
22.857 27143 17 14511 0427 1.258 1344 24 15588 4.240
27143 21.429 5] 9.347 1.198 1344 1430 i7 14.362 0.485%
31.42€ 35714 O 4114 0.479 1.430 1.518 &8 4.007 1.004
35714 —Infirity 4 1531 1.518 Infirity 4 5212 0.282
40 —
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Table : SUMMARY STATISTICS OF PAN CONCENTRATE SAMPLES
Element: COBALT
Bagic Statistics: # observations # missing valucs sam mean varignee std. dev.
(originals) 314 g 7193.00000 2290764 92.14739 2.59837
(dups) 29 1 570.00000 23.10345 4323892 8.527563
coeflf. of coeff of coeff. of std. error of 95% confidence intervai on the mean
skewness Kurtosis variation the mean lower limit apper limit
(originais) 8313291 106. 13696 41.90468 54172 21.84153 2397376
(dups) —-02387 —-48150 2846168 1.22108 2080162 2560527
Order Staeistics: maxironm minimum range midrange median
(originais) 153.00000 10.0000Q0 14 3.00000 81.50000 22.00000
{dupsg) 36.00000 10.00000 26.00000 2300000 23.00000
Tukeys Hinges Tukeys Middlemeans
25%-ile 15%-ile midmean trimean midspread
{originals) 18.00000 28.00000 2225316 22.25000 7.00000
(dups) 20.00000 2500000 2206667 22.7500C 3.00000
observed expocted contribut ion observed expected contribution
minimum mayimuem freguency freguency chi-square minimum maximur frequency frequency chi-square
10.000 25888 225 —Infinity 1.132 20 17.248 0438
25889 41,778 B& 1.132 1.263 57 70811 2.694
41778 57667 1 1.263 1.395 130 121.850 0.5435
S7.667 73.556 1 1.385 1.527 95 81.137 2.369
73558 89.444 0 1.527 1.658 Q 208355 5.227
8%9.444 i03.333 o] 1.658 1.720 2 2042
105.333 121.222 (o] 1.790 1.221 o 0.075
121222 137.111 (0] 1.921 2053 u] .00
137111 153.000 1 2.0%3 rfirety 1 0.000
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Table : SUMMARY STATISTICS OF PAN CONCENTRATE SAMFLES
Element: COPPER
Basic Statistics: i observations # missing values spm mean variance std. dev,
(originals) 3232 0 0139.00000 31.38C09 221.91568 1489883
(dups) 30 o] 9z2.00000 3073333 10420230 1020795
coeff. of coeff. of coeff. of std. error of 95% confidence interval on the mean
skewness Kurtesis variation the mean lower limit upper limit
(originals) 394205 3280735 4745712 82388 29 75902 3302116
(dups) D3752 -.12157 3321460 186371 26922073 3454594
Order Statistics: maximum minimuam range midrange mediag
{originals} 181.00000 &.00000 17500000 8350000 3000000
{dups) S3.00000 10.00000 4300000 3150000 31.50000
Tukeys Hinges Tukeys Middlemeans
25%-ile 75%-ile midmean trimean midspread
{originals) 2300000 37.00600 3005135 3000000 1400000
{dups? 2500000 34.00000 3106250 0350000 200000
observed expected contribution observed expected contribution
minimum maximam frequency frequency chi-square I minimmem maximum frequency freguency chi-square
—infirity 25444 107 111403 0.174 I —Infirity 0943 4 0818
25444 44 BEQ 185 182673 £.845 0.243 1107 g 5247 0.950
44 8389 £4.333 24 54563 17118 1.107 1.271 28 40.848 4041
54533 83778 3 4291 1586 1271 1436 g1 95.600 0221
83778 103.222 3 070 1438 1.600 132 106.066 &.341
103222 122687 a 0.000 1800 1765 52 55809 0,260
122667 142117 o) Q.0c0 1.765 18922 4 13.892 371
142111 161.926 0 0.000 1929 2.093 3 1.628
161.556 Ifirity 1 0.000 2083 Infiridy 1 0082
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Table : SUMMARY STATISTICS OF PAN CONCENTRATE SAMPLES
Element: IRON
Basic Statistics: # observations # migsing values sum mean variance sid. devw
{originals) 242 81 10620630 435886.90083 232723876664 1525529340
{dups) 18 12 799230.00000 4440277778 291904256.54 1 1708520578
coeff. of coefl. of coeff. of std. error of 95% confidence interval on the mean
skewness Kartosis variatjon ihe mean lower limit upper limit
{originals) 10782 —-06915 34.76047 8064740 4195473832 45819.068333
{dups) — 13491 -.38115 3847779 L027.02162 35904 41448 5290 1.14109
Order Statisties: maximum minimum range midrange median
{originals) S2000.00000 2200.00000 8/85700.00000 4515000000 41850.00000
(dups> 72300.00000 8350.00000 53950.00000 4032500000 44 350.00000
Tuakeys Hinges ' Tukeys Middlemeans
25%-ile T5%-ile midmean Lrimean midspread
{originals) 33200.00000 535300.00000 42874590186 4277500000 19600.00000
(dups) 34700.00000 52200.00000 4434000000 43900.00000 17500.00000
observed expected contribution observed expected contribotion
minimom maximum frequency frequency chi-square Brinimum maximum fiequency frequency chi-square
—infirity 11822222 7 4.303 1.680 —Irfirity 3,538 1 0000
11822.222 21344444 5 12.87% 4563 3.538 3713 o} 0.001
21344444 30BBEGETY 31 30721 0.003 3713 3889 2 Q.030
I08BEE 687 4038R.889 6% 51,455 3.982 3888 4065 4 0.662
40388.889 49911111 1<) 58101 0.163 4085 4.241 0 6788 0.031
49971111 59433333 29 46,5586 5.620 £.241 4417 21 32.557 4.103
589433333 £8955556 33 25.148 2.45i 4417 4593 70 73534 Q170
8955558 7B477778 =] 2313 o002 4 333 4769 a7 T7B453 4,395
78477778 lrsfirity 3 2827 47682 Imfirity 47 49,988 0. 180
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Table : SUMMARY STATISTICS OF PAN CONCENTRATE SAMPLES
Element: LLEAD
Basic Statistics: # observations # missing valucs Fum mean variance std. dev.
(originals) 323 o} 276500000 835037 1273159 356814
(daps) 30 0 262 00000 B.73335 827126 287598
coeff. of coclf of coeff of sid. error of 95% confidence interval oo the mean
skewness Kurtosis vafiation the mean lower limit upper limit
(originats) 248133 1488553 4168202 .19854 8.16969 B.95101
(dups) 1.71380 248081 3293108 52508 7895917 380749
QOrder Statistics: maximum minirmum range midrange median
{originais) 2400000 2.00000 32.00000 18.00000C 8.00000
(dups} 17.00000 6.00000 11.00000 11.50000 800000
Tukeys Hinges Tokeys Middiemeans
25%-ile 15%-ile midmean trimean midspread
(eriginals) 7.00000 1000000 824540 525000 300000
(dups) 7 00000 S.00000 8.00000 00000 200000
obgerved expeacted contribution observed expected contribation
minimam maximam frequency frequency chi-sguare minimum reaximmirm frequency frequency chi-gguare
—Infirity 5556 42 84 554 7880 —Irfirity 0438 7 1.520
5556 2111 178 116,755 32.125 0438 0574 7 3,435 0847
111 126867 75 101.346 5.33%9 0574 0711 28 36.076 1.808
12687 16222 19 35213 7 485 711 0848 88 75.261 1.212
16.222 19.778 5 4861 1.605 0848 0.985 a0 96439 0430
19.778 23.435 D 0264 0985 1.121 83 B7.530 3544
23333 26.889 0 0.006 1.121 1.238 i7 26824 3616
26.889 30.444 0 Q0.000 1.258 1.395 1 6056 2193
30444 Infirity 2 G000 1.395 Infiruty 2 0831
B0 —
30 C “_\
5 ] 5
é a8 @
3 24
[ o
i &
b 36 / s
3 3
5 o :
i 15 -
g g2
z >
? 12 § [+
]
i g N
0 T T — T o | | T T -
— Jug] [[p] — w iy} o] 11 ol [w] L3 W0
- o o~ [} ' : s - -
LEAD LOG Po




LOG Pb

LERD - PAN CONCENIRHTE

P At

~M - N LD D EODOR S O N 0N a0
o™ e NN o [ep] (%3} o o . Lo
*Lepeltier ertshola/- 12 o oo

PERCENT UNDER
NORMARL PROBREILITY PLOT

S;’igol T);;e;zség Percentile (Popwlation) Type of Value
Pb' 28 100 (A) Anornalows
Pb !5 99.5(8) A population

7-10 100 (C)".z (A) B FoPulm"iorn
( <3 <0CB> C FoPu.laf'ion

- 126 -



tel

Table : SUMMARY STATISTICS OF PAN CONCENTRATE SAMPLES
Element: MANGANESE
Basic Statistics: # abscrvations # missing valoes pum mean varfance std. dewv.
{originals) 242 81 25460500000 1052.08678 51369388041 71872441
{dups) 18 12 12308.00000 1072555585 328239.55555 57292185
coefll of coelf, of cocff. of std, error of 95% confidence interval om the mean
skewness Kurtosis variation the mean lowesr jimit upper limit
(originals) 248530 760350 £8.12408 4507273 961.30989 1142.86366
{daps) B2478 — 10851 5341653 13503800 78757808 135753303
Order Statistics: mazimum minimam range midrange median
{originals? 5140.00000 163.00000 4977.00000 2651.50000 8542 00000
(dups) 2380.00000 178.00000 2132.00000 1269.00000 Q7500000
Tokeys Hinges Tukeys Middlemeans
25%-ite 15%-ile midmean trimean midspread
{originals) £58.00000 112000000 85514754 865.00000 46400000
(dups) 730.00000 1220.00000 1015.30000 975.00000 490.00000
observed expected contribution absarved expected contribation
minimum maximumg frequency frequency chi-square minimum A XTI m frequency frequency chi-gquare
—infinity 716000 76 77.334 0023 —infirsty 2.379 4 1.867
718.000 1298.000 117 72.444 27.403 2.397 2.545 3 8720 1.272
12586.000 1822000 20 58011 24907 2545 2712 20 27384 1,991
1822.000 2375.000 15 26354 4,892 2712 2878 &4 53768 1.947
2375.000 2928000 5 & 784 4.805 2878 3.045 88 66.055 7.297
2928.000 3481000 2 0887 3045 3211 31 50.782 7.7086
348 1.000 40354.000 3 0081 3211 3378 18 24.425 1.690
+034.000 4587.000 o] Q.004 3.378 3544 10 7345 2825
1387.000 Infirdt y 1 0.000 3.544 nFirity 4 1.553
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Table : SUMMARY STATISTICS OF PAN CONCENTRATE SAMPLES
Element: MERCURY
Basic Siatistics; # observations # missing valaes sum mean varjance std. dev.
(originails) 322 o] 10155.00000 31.53727 1725596278 41,9042
{duaps}
cocff. of coefl. of coeflf of std. error of 359 coufidence interval on the mean
skewness Kuriosis variation the mean lower limit upper limit
{originals) 583085 4379879 13287204 223523 28694196 36.13257
{dups)
Order Statistics: mazimum minipum range midrange reedian
{originals) 450.00000 5.00000 44500000 22750000 20.00000
(dups)
Tukeys Hinges Tukeys Middicmeans
25%-ile I5%0-ile midmean trimean midspread
(originals) 1500000 35.00000 2283651 22.30000 2000000
(dups)
observed expected contribntion observed expected contribution
minimum MaXinmun freguenc frequency chi-gguare minimum maximum frequency frequency chi-square
~Irfinity 54 444 289 —Infirity 0€15 29 38.225 1.440
54444 103.889 24 0918 1.133 438 53,158 0.500
103889 153.333 S 1.133 1380 a7 75884 5.870
153333 202778 1 5.320 1568 70 74 385 0.258
202778 252222 2 1.568 1785 35 50049 0174
252222 301.6567 1 1.785 2.002 16 23113 Z.18%9
301.667 351111 1 2002 2219 3 7.5324 0.003
2219 2.4 38 3 1.521
2435 trfinity 3 0263
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Table : SUMMARY STATISTICS OF PAN CONCENTRATE SAMPLES
Element: MOLYBDENUM
Basic Statistics: # observations # missing values sum mean variangce gtd. dew
(originats) 323 . 0 1082.00000 337352 2.25285 1.50095
(dups) 30 e} 9200000 306667 1.58181 1.25762
coeff. of coeff. of coeff. of std. error of 95% confidence interval on the mean
skewness Kurtosis variation the mcan lower limit upper limit
(originalg) 1.52045 383449 4451853 083552 320718 353586
(dups) 1.14280 1.49899 47.00936 22961 2.59685 253638
Order Siatistics: maximum minimom range midrange median
(originals} 1100000 1.00000 10.00000 5.00000 3.00000
{dups)> 7.00000 1.00000 6.000C0 200000 300000
Takeys Hinges Tukeys Middlemesns
25%-ilc T5%p-ile midmean trimean midspread
{originals) 2.00000 400000 217178 3.00000 200000
(durps) 2.00000 200000 281250 275000 100000
observed expected contribution observed expected coniribution
minimom maximurm frequency frequency chi-square minimum maximum frequency frequency c¢hi-square
—irficity 2111 83 84 770 12.304 i —Infinity 0.116 12 7177 3,241
2111 3222 109 83934 7436 118 0231 o 19.565 19.565
3222 43533 &8 20.050 3.38¢ 0.231 0.347 81 45188 28.382
4.333 S.444 30 57235 12.959 0.347 04683 s} 71623 716823
5444 6558 10 21.538 6.181 04563 D579 109 77925 12.382
6.5586 7667 4 4793 10.349 0578 06394 68 58198 1.651
7867 8778 & Q830 0594 0.810 40 29832 3466
8778 9.889 1 o049 Q.810 0.926 10 10,492 0023
2.889 Infirity 2 0.002 0926 Inf ity 3 3.001 Q.000
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Table : SUMMARY STATISTICS OF PAN CONCENTRATE SAMPLES
Element: NICKEL
Basic Statistics: # observations # missing values sum mean variance std. dew
(originals} 241 32 11657200000 4204564 32041041 17230001
{dups) 23 7 1079 00000 4691304 10353755 1017534
coeff of coeff. of cocff. of std. error of 95% confidence interval on the fnean
skewness Kurtogis varialion the mean lower limit wpper limit
{originals) B5.329215 57.85121 37.25626 115304 aB 77377 5031732
{dups} — 30129 0&214 2188879 212171 4251184 51.31425
Order Statistics: maximom minimum range midrange mcdian
(originals) 24400000 11.20C00 23300000 127 30000 44 00000
{dups) £2.00C00 24 000006 3800000 4300000 4300000
Tukeys Hinges Tokeys Middlemeans
25%-ile 75%-ile midmean trimean midspread
(originals) 40.00000 55 00000 4818835 48.25000 15.00000
(dups) 43000020 54.00000 48 307869 4325000 1 1.00000
observed expected contribution observed expecied contribution
minimum maximum frequency frequency chi-square minimurm maximum {requency frequenc chi-square
—Irf ity 36.889 49 564.238 3815 =Infirity 1181 3 Q.130
36,889 52778 167 127.297 12.383 181 1341 4 3023 4632
62778 88667 24 465,683 12 100 1.541 1490 21 25608 0.829
88687 114556 0 2777 1.490 1.640 55 7000 8557
114 556 140444 Q 024 1.B40 1.73%9 132 B2878 18.9873
140 444 168,333 QO 200 1.782 1.839 27 37507 29453
166.333 192,222 9] L00 1.929 2.088 o} 5732 4219
2085 2.238 O 0.316
2.238 ity 1 0008
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Table : SUMMARY STATISTICS OF PAN CONCENTRATE SAMPLES
Elcment: MNICKEL *
Basic Statistics: # observations # missing values sum mean variance std. dev.
{otriginals) 53 280 2444 00000 3879365 82.65028 .08122
{dups)
coeflf. of cocff of coelf. of std. error of 95% confidence interval on the mean
skewness Kurtosis variation the mean lower limijt upper limit
{originals) 25444 13120 2343481 1.14532 3650354 41033765
{dups)
Order_Statistics: maximum minimum ange midrange medjan
{originals) 5400000 20.00000 4400000 42.00000 40.00000
{dups)
Takeys Hinges Tukeys Middlemeans
25%-ile 75%-—ile midmean trimean midgpread
(originals) 32200000 44 00000 3872727 39.00000 12.00000
{dups)
observed expected contribution observed expected contribation
minimum e £r oc frequency chi-square minimum maximum frequency frequency chi-square
ity 26286 4 5320 0.327 —Arfirity 1373 4 1.728
26.285 32571 12 10.232 0.3205 1373 1445 o} 5061 1,148
32571 3IB.B857 14 16.124 0.280 1445 1518 12 11.403 0.031
38857 45143 22 16042 2207 1518 1280 14 16422 0.359
45143 51429 =] 10091 2568 1580 1662 22 15.141 3107
51429 57774 4 4006 0,128 1862 1.734 =] 8.926 0001
57714 [mfrmity 2 1.172 1.734 ff ity 2 4312 1239
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Table : SUMMARY STATISTICS OF PAN CONCENTRATE SAMPLES
Element: TUNGSTEN
Bagic Statistics: # observations # missing values sum msan variance std. dev.
(originals) 322 G 804 00000 249682 £3083 78423
(dups)
coeff. of coelf. of coeffl. of std. error of 95% confidence interval on the mean
skewness Kurtosis variation the mean lower limit upper limit
{originals) 451254 40 52038 3180847 04426 240980 2.5859%
(dups)
Order Statigtics: maximum minimum range midrange median
{originals} 11.00000C 2.0000C 2.00500 £.20000 200000
{dups)
Tukeys Hinges Tukeys Middiemeans
25%-ilc 15%%-ile midmean trimean midspread
(originals) 200000 300000 232098 2.25000 1.00000
(dups)
observed expectad coniribution observed expected copiribution
minimem maximom frequenc frequency chi-square minimum maximum frequency {requency chi-square
—Irfinity 3000 190 237242 2407 =ity 0.383 190 162,155 4 781
3000 4 000 115 75352 20862 .383 G466 o} 89.210 853.210
4.000 S00C0 13 9.145 5,130 04685 0548 s 20,730 81,425
5000 & Q00 2 260 0548 0630 13 16.438 0742
£.000 7.000 1 002 0630 0712 2 083 0.103
7000 8000 0 Loleln] .712 0.793 1 0324
0.785 0877 o} 0019
0877 0958 G 0.001
0859 Irfimity 1 0.000
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Table : SUMMARY STATISTICS OF PAN CONCENTRATE SAMPLES
Element: ZINC
Basic Statistics: # observations # missing valaes sum mean varianece std. dev,
(otiginals) 322 1 28088 00000 8722981 163483729 4043313
{dups) 28 1 233300000 8410714 121408221 3484383
coefl. of coclf. of coeff. of std. error of 95% confidence interval on the mean
skewness Kurtosis variation the mean lower limit upper limit
{originals) JL20585 3244792 4835242 225325 8279583 91.66380
{(dups) 53783 30328 4142802 & 58488 70.52289 8762140
Order Statistics: maximum minimum range midrange median
(originals) 43500000 13.00000 2+32.00000 254.00000 82.00000
(dups) 167.00000 1300000 154.00000 S0.00000 83.20000
Tukeys Hinges Tukeys Middlemeans
25%-ile I55-ile midmean trimean midspread
(originalsy 64.00000 104.00000 8200617 83.00000 40.00000
(dups) 51.00000 104.50000 8092857 83.12500 43.30000
ohscrved expcctod contribution observed cxpected contribution
minimum maximum freguency frequency chi-sguare minigmim mazximum {requenc freguency chi-gquare
—firaty 86,558 a2 SB.069 0.376 —Ifirty 1.290 z 0.077
66,256 120111 191 158240 7.382 1.220 1438 2 1.942
120,111 173667 31 581.752 18.314 1,485 1641 10 19.5086 2831
173667 227222 5 5,152 1.456 1641 1816 75 77.503 0.031
227222 280.778 2 0.086 18618 1,992 132 122944 1.844
280.778 2342332 o] 0.000 1.992 2.168 78 78133 0.000
334.333 387.889 o) 0.000 2.168 2.343 13 19.825 1.084
IB7.889 441 444 0 ¢.C00 2.3453 2519 3 1991
441,444 Imfirtty 1 0 co0 2519 Infirity 1 0.079
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