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Introduction

Analytical data for stream-sediment samples collected in the western
portion of the Candle Quadrangle and in the gouthern portion of the
Selawik Quadrangle are given in this report., A statistical treatment of
these data is also presgented.

The samples were collected during the summers of 1967 and 1968
during investigations conducted as part of the Geological Survey's Heavy
Metals program. These data supplement Geological Survey Circular 614
which reports selected data of economic interest from the Granite
Mountain area in the western portion of the Candle Quadrangle (Miller and
Elliott, 1969).

The geologic setting of the Granite Mountain area has been briefly
summarized in Geologlcal Survey Circular 614. Regional geologlc maps of
both the Candle and the Selawik Quadrangles have been publighed at a scale
of 1/250,000 (Patton, 1967, and Patton and Miller, 1968). Other references
pertalning to the geology of this region are given with the two Regiomal

Geologlc Maps and in the Circular.
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Stream-sediment analysges
Procedures

Standard procedures were followed in the collection and preparation
of the gtream-sediment semples. Where possible, the sample was collected
from the active stream channel; where this was not possible, the sample
was collected from higher level gstream deposits adjacent to the actilve
channel, The samples were dried, sieved, and the minus 80 mesh fractions
were analyzed for 29 elements by the six-step semiquantitative
spectrographic method and for gold by atomic absorption. The apectrographic
analyses were reported in percentage (pct) or parts per million (ppm) to
the nearest number in the series 0.5, 0.7, 1.0, 1.5, 2, 3, 5, 7, 10, 15,
and so on. The precision of a reported value 1s approximately plus 100
percent or minus 50 percent. Minimum limits of detectability for the
several elements are given on page 8 at the beginning of the analytical
data. Semiquantitative spectrographic analyses were done by K. J. Curry,
E. E. Martinez, and J. M. Motooka, and atomic absorption analyses for gold
were done by R. L, Miller and W. W. Vaughn.

There was a strong sampling bilas in this group of samples because
streams draining areas of known or suspected mineralization were sampled

at a greater density than other streams.
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Presentation of data

Locations of the 312 stream-sediment samples are shown on figure 1.
The numbering runs roughly from north to south by drainage areﬁ, and
within each dralnage area generally from headwaters downstream. The
sample numbers used in the tables are the same as the map location
numbers.

The results of the stream sediment sampling program in the Candle
and Selawik Quadrangles have been processed by means of a computer program
known as GEOSUM. The GEOSUM program 1s designed primarily for summarizing
and tabulating geochemical data--especially data from semiquantitative
spectrographic analyses (commonly referred to as 6-step spectrographic
analyses) by the laboratories of the U. S. Geological Suxvey. The program
output consists of: (a) a listing of the data, (b) histograms and
cumulative frequency distributionsl, and (c) a statigtical summary which

includes geometric means and geowetric deviations.

1 The frequency table and histogram for gold have been omitted since
the classes used in calculating these tables are those used in the
semiquantitative spectrographic method. Gold, however, was analyzed
by atomic absorption methods and is reported as a quantitative value.
Gold was found In only 4 out of 312 samples (1.3%).
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Regults

Examination of the higtograms of the various elements indicates
that most of the elements, for which data are available, have either a
roughly log-normal frequency distribution or a bi-modal frequency
distribution. Calcium, nickel, aond vanadium are good examples of the
log-normal type of digtribution; amd borom, cobalt, and manganese may be
cited as examples of elements with a bil-modal distribution.

The bi-modal frequency distribution of some of the elements is
probably related to local enrichment of these elements in areas of
mineralization, such as the Quartz Creek and upper Peace River areas,
which were heavily sawmpled. The lower mode then may represent an
approximation of the normal regional mode for the element, and the upper
mode may represent the mode of the element within areas of mineralization.

Histograms were replotted for 179 samples representing all the samples
minus the Quartz Creek and upper Peace River samples, two areas of known
mineralization. Higrograms were also replotted for 86 samples from the
Quartz Creek area. For elements having previously shown a bi-modal
distribution, histograms from the first group of samples generally showed
a marked reduction of the higher mode and a similar increase of the lower
mode. Histograms from the second group of samples showed just the opposite
relation.

Anomalous values are tentatively suggested for several elements of
potential economic interest as follows: Ag, .5 ppm; B, 100 ppm; Co, 50 ppm;
Cu, 100 ppm; Mo, 10 ppm; Pb, 70 ppm; and Sn, 10 ppm. Because of the
relatively high limits of detectability of antimony, arseniec, bismuth,

tungsten, and zinc, any reported value 1s regarded as significant.



Thege anomalous values were selected largely on the basis of the
histograms. However, it should be emphasized that sediment sampling in
these areas 18 of a reconnaissance nature rather than systematic, and the
initial sampling bias strongly influences the apparent frequency
distribution as well as other statistical parameters. Thus, the selection
of anomalous values remains subjective and interprative on the part of the

writers rather than statigtically rigorous. .



Anomalous areas

Stream-sediment samples from several areas show anomalous conceatra-
tions of one or more elements of potential economic interest. The more
slgnificant of these areas, the Quartz Creek, upper Peace River, and Bear
Creek areag, have been discusaed (Miller and Elliott, 1969). Other
anomalous areas and the elements which define them will be briefly listed.
Many of the sediment”;amples (1-38) from geveral small streams on the north
klank of thé>5élawik Hills have slightly anomalous concentrations of lead
(18 samnl;s with 70 ppm and 6 samples with 100 ppm), and one sample,
locality 32, contained 300 ppm lead, 200 ppm zinc, and 3 ppm silver. At
bedrock locality X, near sediment locality 32, minor amounts of disseminated
galena, sphalerite, and pyrite were noted in quartz-calcite veins and in
pink syenite. Composite grab samples of the sulfide-bearing rock contained
up to 2 percent lead and vp to 1 percent zinc, but the extent of the
mineralized area could not be determined due to poor exposure.

Beryllium was detected in concentrations of 10 end 15 ppm in four
sediment samples (44, 45, 48, and 51) from small streams on either side
of the ridge south of Clem Mountain.

One sediment sample (59) from Hunter Creek, just above the Left Fork,
contained 50 ppm tungsten and 30 ppm molybdenum.

/Anomalous amounts of lead were reported in elght sediment samples
(290-297) from a streaml on the east side of Granite Mountain (2 samples
with 70 ppm, 3 samples with 100 ppm, and 3 samples with 150 ppm).

There are other occurrences of valueg, for one or more elements, above
thelr designated anomalous concentrations, but these values are neither
remarkably high nor is there any particularly significant grouping of

elements or sample localities.

lThis stream 15 labeled "Boulder Creek'" on the 1:250,000 scale Candle
quadrangle map and ''Anzac Creek' on the 1:63,300 scale quadrangle map.
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Explanation

A Semiquancicative spectrographic amalyses by the U.5. Geological

t).U Survey are reported as geometric midpoincs {1, 0.7, 0.5, 0.3, g.2,

”-‘# 0.15, 0.1, etc.) of geometric brackets having the boundaries 1.2,
. 0.83, 0.56, 0.38, 0.26, 0.18, 0,083, etc. The fregquency

1.0
; M distributions are computed using these brackets as class {ntervals.

a,u The letter E after a value stands for decimal exponent and is

é.i: followed by a signed or unsigned, ope- or tngdigit integer conatant.
?l‘ﬁ? In this case, f valve 1.0E-01 mesns 1.0 X 10 ~ or 0.1, a value 1.0E 01
58-14 mesns 1.0 X 10° or 10.0, & value 1.02-02 meana 1.8 X 10°2 or .01, a
e value 1.0B 02 means 1.0 X 10Z or 100, etc.

22';2 HiBtograms represent percent frequency distribution where each X
. equals one percent.
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FREGURSCY TARLE EOR DL M L 0 11 PLTY
LIMITS FREMN FRED HERMFMT
Livit-® = VMHFKR (LY FREQ
AR =Nd = 1.2F~-03 t 1} that)
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Explanation

Semiqguantitative spectrographic analyses by the U.S5. Geclegical
Survey ave veported as geometric midpointa (1, 0.7, 0.5, 0.3, 0.2,
0.15, 0.1, etc.) of geometric brackets baving the boundaries 1.2,
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, etc. The frequency
distributione are cowputed using these brackets as class intervals.

The letter E after a value stands for decimal exponmest and is
followed by a signed or unsigned, one- or twosdiglt integer comstant.
In this cese, s value 1.0E-0l means 1.0 X 10 = or 0.1, a value 1.0E 01
aeans 1.0 X 10} or 10.0, e value 1.0E-02 means 1.0 X 1072 or .01, a
value 1.0E 02 means 1.0 X 102 or 100, etc.

fistograme vepresent percent frequency distribution where each X
equals ore percent.

AMALYTIC AL
VALUFS

R4

fu



FREGLIFNCY TARIF FOY

10
L
1.2F
L.nF
2.6F
3, HF
b .hF
H,3F
LL2E
L.»F
et
3.RF
S.hE
H,3F
1.2F
1, H#F
FubE
3.AF

LTIMETS
Wkl - [IPEFR
on - 1.2F
L3 I 1.BF
ny - .13
Ny - ALHF
1 - G.6F
0y - H.RF
01 - 1.72F
ng - le8F
n? - Z2.6F
nz - 3.KF
02 - BL.6F
ney - H.3F
2 - 1.2F
03 - 1.HF
ni - 2. 6F
03 - 3.AF
03 - S.6F

HISTAOGHE&M FOR CNC UMM

N
0

7 JE

2.0E

5.0F

T.0F

1.0E

1.5F

3.0F

T L,0F

0.0

BAN Bl

MM MM

0z

02

0z

02

03

n3

03

a3

1na

X

XXX

XXXKX

CH M
FREL
i} k)
) '
1) N
] 1]
0] f}
1} 0
ne n
n? 1
0z 4
ne 17
ne 20
nz (33
03 51
n3 52
03 &1
033 35
13 5
5 0
X

5 M B )

L
Gl
a
n
o
0
i
4
5
i
5
17
37
103
154
FN&
/BT
302
307

MiE PPN

EXXXXXXALXKA XK XX XRKKX

HHXIAAXLXLANNAX KX

KERKEEEXAAAXARENLX

KEANEXXLLEARRRXHAXXY

XKXKXXREAX RN

XX

L
0

.0

5.00000G8 03

1.50000F 12

HERMETRIC MFap

¢

= l.17553F 03

BEOYETRIC DFYIATION =

x

bLual49F 00

PERCEMT
FRF
. 0N
a0
ai)
.0
.G
0.4
.0
0,32
l.28
3.5
Gt l
2l.15
14,35
16 .67
19,58
11.22
1.60

FERITENT
FREL [
NN

{1,101

.1

498)]

.1

.0

.
0.32
1.6
G.4h
L1.H6
A3.01
49,38
LYk
HH,BA
Y& LY
GH.40

111

Explanation

Semiquantitative gpectrographic analyses by the U.5. Geological
Survey are reported as geometric midpoints (1, 0.7, 0.5, 0.3, 0.2,
0.15, 0.1, ete,} of geometric brackets having the boundaries 1.2,
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, etec. The frequency
distributions are computed using these brackets as claps lotervals.

The letter E after a value gtands for decimal exponent and is

fpllowed by & signed or unsigned, one- or tugidigit integer coastant.
In this case, a vglue 1.0E-01 meand 1.0 X L0 gr 0.1, a value 1.0E 01
means 1.0 X 10 or 10.0, a value 1.0E-02 means 1.0 X 10-% or .01, &
value 1.0Z 02 means 1.0 X 102 or 100, etc.

Ristograms represent percent frequency dlatribution where each X
equals one percent.
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Explanation

Semiquantitative spectrographic analysea by the U.S5. Geological
Survey are reported as geometric midpointe (1, 0.7, 0.5, 0,3, 0.2,
.15, 0.1, etc,) of geometric brackets having the boundaries 1.2,
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, etc. The frequency
distributions are computed uping these brackets as class intervals.

The letter € afrer a value stands for decimal exponent and is
followed by a signed or unsigned, one- or twomdipit integer constant.
In this case, a value 1.0E-01 means 1.0 X 10 ~ or 0.1, a value 1.0E 01
means 1.0 X 101 or 10.0, & valve 1.0E-02 means 1.0 X 1072 or .01, a
value 1.0E 02 means 1.0 X 104 or 100, etc.

Histograms represent percent frequency dietribution where each X
equals one percent,
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Explanation

Semiquantitative spectrographic analyses by the U.5. Geological
Survey are reported as geometric midpoints (1, 0.7, 0.5, ¢.3, 0.2,
0.15, 0.1, etc.) of geometric brackets having the boundaries 1.2,
0.83, 0.56, 0.38, 0.26, 0.18, 0,083, etc. The frequency
distributions sre cemputed using these brackets as class intervals.

The lettar E after a value stands for decimal exponent and 1s
followed by a signed or umsigned, one- or twgidigit integer constant.
In this caase, a value 1.0E-0]1 means 1.0 X 10 ~ or 0.1, a value 1.0E Q1
means 1.0 X 10} or 10,0, a velue 1.0E-02 means 1.0 X 1072 or .01, a

value 1.0E 07 means 1.0 % 102 or 100, ete.

Histograms vepregent percect frequency distribution where esach X
equals one percent.
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FREQUENCY TARLE FOR COLUMN 1l { BE PPM}
LIMITS FREQ FREQ PERLCENT PERCENT
LOWER - UPPER CUM FREQ FREQ CuM
8.3E-01 - l.2E DO 45 45 L4.42 la.462
1.2Ff 00 - 1.8E ©0 47 92 15.06 29 .49
1.8 00 - 2.6E CO 22 114 7.05 36.54 Explanation
2.6E 0O - 3.8E 00 21 141 B.65 45,19
1,8F Q0 - 5.,6E OO0 & 147 1.92 47,12 Semiguantitative spectrographic snalyses by the U.S. Geological
S.6F 00 - 8.3E 0O & 153 1.92 49 .04 Survey are reported as geometric midpoints (1, 0.7, 0.5, 0.3, 0.2,
8.3E 00 - 1.2E 01 2 155 Oobb 49.68 0.15, 0.1, etc.) of geometric brackets having the bovndaries 1.2,
1.,2E D1 - 1.8F 01 3 158 0.96 50.64& 0.83, 0.56, 0,38, 0.26, 0.18, 0,083, etc. The frequency
distributions are computed using these brackets ss clase intervals.
HISTOGRAM FOR COLUMN 11 ¢ BE PPM} The letter E afrer a value stands for decimal expement and ia
followed by a signed or uneigned, one- or twgidigit ipteger constant.
1,08 Q00 XAXXXXXXAXAXXX In this case, & value 1.0E-01 weans 1.0 ¥ 10 " or 0,1, a value 1.0E 01
mesns 1.0 X 10! or 10.0, & value 1.DE—02 means 1.0 X 1072 or .0L, a
1.5E OO0 XXXXXXXXXXXXXXX value 1.0E 02 means 1.0 X 10< or 100, etc.
2.0F 00 XXXXXXX Histogrems represent percent frequency dlatributicn where each X

equile one percent.
3.0E QO XXAXXXNXXX

5.0E 00 XX
7.0 00 XX
1.0E D1 X

L.5E 01 X

ANALYTICAL
N L H B T G YALUES
65 a9 0 0 o 0 158
20.83 28.53 0.0 0.0
MAXEMUM =  [.S50Q000E O}
MIMIMUM 3 1.00000F OO0
GEOMETRIL MEAN = 1.85974F 00

GEQMETRIC DEVIATION = 1.86443E 00
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FRFAGLIENCY TAWI - FOR (Ll 12 0 |
Li#irs bty KR
LNWFPKR = (IPER Cilm
EIRC T ST 1.2F 01 1 1
P28 O] - 1.KF 1 11 |
La®F 0O1 = Z2ahF N1 1 ?
HISTOGRAM F{Ik COLUIME iz . KL PP
L] L H H
ZRR 27 n 0
92,31 7.05
MaXx M = 2 _H0000E 0]

MInIMM = 1 .00000F O]

GFOMEFTRIC MEAN = 1,41421F 01

GEOWETRIC DFVIATIAN = ]1.A3293%F 0D

HHEbY
PrIOEMT PERCEC
FR# FHFtY (ilm
a2 N, 42
1.0 n, 47
0,47 [EIY A
ANGLYTIC AL
T N VALIIES
a n 7
n,n i, N

Explanation

Semiquantitative spectrographic analyseg by the V.S. Gealogical
Survey are reported ae geometric midpeinta (1, 0.7, 0.5, 0.3, 0.2,
0.15, 0.1, etc.} of gecmetric brackets having the boundgries 1.2,
0.831, 0.56, 0.38, 0.26, 0.18, 0.083, erc. The frequeucy
distributions are computed uaing these brackete as clase intervals.

The letter E after a value stands for decimal exponent and is

followed by a signed or unsigned, ome— or ruo-digit integer conatant.
In this case, T value 1.0E-01 means 1.0 ¥ 10 ~ pr 0.1, & value 1.0F O1
means 1.0 X 10% or 10.0, a value 1.02-02 wmeans 1.0 X 10-2 or .01, a
value 1.0E 02 means 1.0 X 0% or 100, etc.

Histograms represent percent frequency distribution vhers each K
equals one percent.
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3 HE (1 — 5 6F [} ¥ f a4
5.6F 00 - Ho3F 0 I 14 .92
Y 1.2F 0] 25 3R .01
[ IR L S S 1.8F 01 2% 101 OLY
1.8F 01 - 2.6F 3] R4 P85 17.3%)
7LHF D1 - FLRE OO 21 LI 6,73
.HF M - 5.6F Ot 30 204 Q. A2
S.hE 01 - BL3F 0} 9 PHY 25 .32
H.3F 01 - 1.2F N2 t9 RS &Y
1.72F N2 = I.8F &7 1 305 0,37
HISTNGRAM FOR LOLUMN T o {1 LB
SL0F 00 XX
TLOF N0 XX
YLOE, 01 XXXXXXXX
1.5 0] XXXAXXXXXAXXAUXNXAAKX
2,08 D] XXRKAXNAANKAXX AL LXK
FL.OF DT XXXAXXX
5.0 D) XXNAAXKXAXX
F.OFE O XAXAXXXXXAXXAAXAXNKXXEXR XX
1.0F N2 XXAXXXX
1.5F (12
N L H 1) T
? 5 i &G O
Nahs 160 0,0
MAXTMITH = 1 .96DO0GE D2
MINEMIM = § N0ODF D0

GFOMFTRIC MFAN

= PJIZHPAF O]

CENMFTRIC NDRVIATION = ?2.24640F

in

VER{FEWT

FRED Cliw
.74
L, 17
P2, 018
37.37
LY, HH
Wé o, 41
AL PR
91,45
97,44
97 . TR

Explanation

Semiquantitative spectrographic analyses by the U.§. Geological
Survey are reported as geometric midpeints (i, ©¢.7, 0.5, 0.3, 0.2,
0.15, 0.1, etc.) of geometric brackets having the boundarfes 1.2,
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, ete. The frequency
distributions are computed using these brackets as class intervals.

The letter E aftey a veplue atsnds for decimal exponent and is

followed by & signed or unsigned, one- or twosdigit integer constant.
In this case, a value 1.02-0}! peane 1.0 X 10 or 0.1, a value 1.0E 01
means 1.0 X 10! or 10.0, a value 1,0E-0? means 1.0 X 1072 or .01, &
value 1,0E 02 means 1.0 X 102 or 100, etc.

Bistogrgms represent percent freguency distribution where esch X
egquals one percent.

ANALYTICAL
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01 - ?.06F M) 3T &7
n] = 3,4F {3) 36 1073
0l - G.6F 0} 35 jiu
11 - H.3F M Ts 213
= 1.2F 02 Lnr 761
np - 1 .8F 072 £ 241
oz - ?.6F N7 3 74
[SF ALRF 02 R 307
HISTOGRRAM FOR CDLUMN 15 [ [t PRM)
5.0F 00 X
T.0F DO
1.0F 01 X
1.5F 01 XXXXXXX
ZL0E O XXXXEXXXAXARR
3,0F N1 KEXAXXXXXXXXX
§5,0F O XXXXXXXXXAX
TLOF 01 XAXXAXXXXRAXXXXKXXXANARK
1.0F 07 XXXXXXAAXXAAXAX
1.56 D2 XXXXAXXAXX
AN LI V- §
2,.0F H2 XXX
L = -3
10 0 0
n %.2‘
= 3,.000008 02

MA X | Ml

MINF MM

5.N0000E nn

LEMWETRIC #FAN

= S$5.257N?F 01

GEOMETRIL PREYIATINN

2.7T120F

1

pp)

HERDEMT
LY
1.72H
.42
N.Ye
7.N5%
11.HA
11.5%4
11.72
24 .14
15, 3K
Y.h?
o1
Ptk

PEROFmT
FHEOY [
1.72H
| I
7w Bb
9. a7
21 .47
33,01
46,23
AR 2T
HA L85
93,27
G4 .23
Yoh. Y

G
0

Explanatfon

Semigquanticative spectrographic analyses by the U.5. Geological
Survey are reported as geometric midpoincs (1, 0.7, 0.5, 0.3, 0.2,
0.15, 0.1, ete.) of geometrle brackets having the boundaries 1.2,
0.83, 0.56, 4.38, 0.26, 0.18, 0,083, etc. The frequency
distributions are computed using these brackets ms class intervals.

The letter E aiter a value stands for decimal exponent and is
followed by a pigned or unsigned, one- or twosdigit Integer constant.
In this case, a value 1.0E-0l means 1.0 X 10 ~ or 0.1, 8 value 1.0E 01
means 1.0 X 10 or 10.¢, a value 1.0E-02 means 1.0 X 1072 or .01, a
value 1.0E 02 means 1.0 X 102 or 100, ete.

Bistograps represent percent fTequency distribution where each X
equals one percent.

ANALYTICAL
VALIIES
an?



s IENEY VAR F ORI CRILVImE Th | LA By
LImITS FHFL  FREQR MEHGFMT PR~ N T
LilwEr = 1IFFER [N F -0 B EL M
LadE 011 = Z.6F 0 HY kY TR.R VR
2R 1] = ALHF 0] 44 137 15, am a9
Bo.mb i - S.6F 01 29 k& 2.9 A3. Explanation
S.AF 01 - Ho3F 01 2R 19s Ho9f LI R
R 1,20 02 13 2o a1y . dh Semiquantitative spectrographic analyses by the U.S. Geological
I.Zlf 07 - l.8F 07 4 211 .78 afah3 Survey are reported as geometric midpoints (1, 0.7, 0.5, 0.3, 0.2,
LaRE 07 - Zabk 07 2 213 B.ha fALDT 0.15, 0.1, stc.) of geometric bracketa having the boundaries 1.2,
Z.6F 02 - 3.HF 2 " 213 0.0 aHL 27 0.83, 0.56, 0.38, 0.26, 0.18, 0.083, etc., The frequency
F.uE 02 - 5.hF 02 n 213 .0 AR PT digtributiona are computed using these brackets as class intervals.
S.pF D2 - H.3F 0P 1 21& 0,3 HH L 5G
The letter E after & value stands for decimal exponent and is
followed by a signed or unsigned, one- or two—digilt integer constant.
RISTOGRRAN FOR COLUMN 16 L LA pEM) T this cone. & value 1,08.01 means 1.0 X 20° or 0.1, a value 1.0E OL
means L.0 X 101 or 10.0, a value }.0E-02 means 1.0 X 1072 or .01, &
2LOFE D1 XXXXEKXXXEXXKXXARRAREARX AR KAX value 1.0E D2 means 1.0 X 102 or 100, etc.
A.0F O XXAAKXEXXXK XX XX Histogfaws represent percent frequency distribution where each X

eguals ome percant.
HL0E D1 XXXAXXKANK !

TLOF O XXXXXXXXN
1.0F 072 XXXX
t.5F 02 X
2.0FE 07 X
3.0F 02
S.0E 02
T.0F 02
ANALYTICAL
" L H A T {: VALUFS
10 AA 0 0 L& O 216
3.21 28.21 .o D)
AAK WU = 7.00000F 02
MINTMOM = 2 ,00000F DL

GEOMFTRIC MFAN = 3, 4TS3E0OF 0

GEOMETWIC DRVIATION = 3.RT4LI9E OO
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Explanation

Semiquantitative spectrographic analyses by the U.S. Geological
Survey are reported as geometric midpoints (I, ¢.7, 0.5, 0.3, 0.2,
0.15, 0.1, etc.) of geometric brackets having the boundaries 1,2,
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, etc, The frequency
distriburtions are computed using these brackets ag class intervals.

The letter E after a value stands for decimal exponeunt and is

followed by a signed or unzigned, one- or twgidigit integer constant,
In this case, f value 1.0E~Ql means 1.0 X 10 = or 0.1, & value 1.GE Q1
means 1.0 % 101 or 10.0, a value 1.0E-0Z means 1,0 X 1072 or .01, &

value 1.0E 02 means 1.0 X 107 or 100, etc.

Higtagrams reptesent percent frequency diatribucfon where each X
equals ocne percent.
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LIM{TS ERFN FREO VEREFNY
LOKER = HIPPER Gl FRFOQ
R,3f n} - P.2F 07 o 3 t, i
1.7F 02 - 1. RE 07 1 i 0,32
HISTOGRAM FOR COLUMN 21 { SR PPRM)
Ly L = R T
310 H n n "
99,356 N,32 0,1t
MAXTMUIM = 1,50N00F N2

MiNMIMOM = 1,50000F 2

CEOMETRIC MFaNM = 1,5%0000F 02

GEDMETRIC DEVIATEON =  9.99900F 4H

PER{FNT

FRFEO (M
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n,32

[

0

ANALYTICAL
WALIIES
1

Explanation

Semlquantitative spectrographic snalyses by the U.5. Geological
Survey are reported as geometric midpoints {1, 0.7, 0.3, 0.3, 0.2,
0.15, 0.1, etc,) of geometric brackets haviog the boundaries 1.2,
0.83, 0.56, 0.38, 0.26, 0.18, 9.083, etec,. The frequency
distributions are computed using these brackets as class intervals.

The letter E after a value stands for decimal exponent and is

followed by & signed or unsigned, ome- or twgidigit integer coustant.
In this case, i value 1.0E-01 means 1.0 % 1@ or (.1, a value 1.0E Q1
means 1.0 X 101 or 10.0, = vglue 1,0E-02 means 1.0 X 1072 or .01, a
valuve 1.CE 02 means 1.0 X 10 or 100, etc.

Hietograms represent percent frequency distribution where each X
equals one percent.
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FHYFLLIENCY TARLE FOK COLEMM 2700 S0 PEM)
LIMETs FHEQ FREO PERCRMT RFRCENT
LitFER = TIMYFR i FR L FREL 1l
3.8 00 - 5.6F 00 7 7 2.7 P E
S.6F 00 ~ H.3F (N 19 76 f.0Y ®.13
AL3AF On - 1.2 M) 14 LR &L ba,62
L.2F 1L - 1.8 N1 Lf 41 t4.1s 9.0t
luokF 01 - Z.6F DL 30 121 QGeh2? EL I
Z.6F 01 - 3.,AF Nl AT 2NR 7T .HR RO WAT
3.8F 01 - 5.6F (11 53 261 1H.9Y K3, 65
5,6 01 - H,3F {1y 7R PHRY H.97 YZ2.63
F 3R Q) - 1.2F 02 Q ZYH 7 RH LS
HISTOGRAM FNR CNLUMN A SO ¥kMm)
5,0F 00 XX
T.OF Q0 XXXXXX
1.0 01 XXXXXX
1.59F N1 XXXXXANAKNAKEAKL
2.0F 01 XEXXAAARXEX
TOF 01 XXXXXXAXRARXAXANLKXAAXKXXRNXY
S5.OF 01 XXNXXXXXXXKXXAKXX
TLOF D1 XXXXXAXKX
1.00E 0O XXX
N L H K T £
1 9 0 ) a 4
n,a2 ?.RA 0.0 1.28
MAX MM = 1.N0000F D2
MIN[MOM = 5,000008 O
GFOMETHIC MFAN = 2,592472F 0l

LENMEIRIL NEVIATINN = 2.0820%F )

Explanation

Sewjquantitative spectrographic analyses by the U.S. Geological
Survey are reported as geometric midpoints (1, 0.7, 0.5, 0.3, 0.2,
0.15, 0.1, etc.} of geometric brackets having the boundaries 1.2,
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, etc. The freguency
distributions are computed using these brackets as ¢lass intervals.

The letter E after a value atands for decimal expoaent and ie
followed by a signed or unsigned, one- or cwgidigic integer constant.
In this case, i value 1.0E-0]1 weans 1.0 X 10 ° or 0.1, a value 1.0E 01
weans 1.0 X 10! or 10.0, a value 1.0E-02 means 1.0 X 1072 or .01, a
value 1.0E 02 mesns 1.0 X 102 or 100, etc,

Histograme represent perceat frequency distributica where each X
aquels oue perceat,

ANALYTICAL
ValLlES

298



FREULIEMCY TARLE FNR COLIHA 73 { BN pHR)
LIMITS Fi¥1r  FRFD PERCFENI
LDWER — {tRPFR 1 FRpL
RL3F ) - 1.2F N1 5 5 1.640
1.2F nnp = 1.8F 11 2 9 1.7
VadF N1 - 2.6F 01 1 10 n.32
2.6E n] - 3.88 01 1 i 0,32
HISTOLRAM FOR COLUMN 23 0 SN bpMy
l.QOF f] XX
1.5F 01 X
Z.0E 01
3.0F 01
™M . H £ T
261 40 N 0 n
83.65 12.R2 .0
MAXTHIM = 3,00000F ]
MINIMOM = 1.00000F O

GEOMETRIC MREAN = 1.303HTFE D1

GEOMETRIC OFVIATION =  L.&3127F OO0

BEHDEMT

FREQ Chm
1.40
7 JHA
.21
.03

AMALYTICAL
{ VALIIFS
4] 11

Explanation

Semiquancitative spectrographic analyses by the 7.5. Geological
Survey are reported ag geometric midpointe (1, 0.7, 0.5, 0.3, 0.2,
0.15, 0.1, etc.) of geometric brackets having the boundaries 1.2,
0.83, 0.56, 0.38, 0.26, 0.1B, 0.083, etc. The frequency
distributions are computed using thege brackets as class intervals.

The letter E after a value astands for detimal expovent and 1is

followed by & signed or unsigned, one- or tugidigit integer conptant,
In this case, a value 1.0E-01 means 1.0 X 10~ or 0.1, a value 1.0E Ol
means 1.0 X 101 or 12.0, a vglue 1.08-02 meana 1.0 X 1072 or .01, a
value 1.0E 02 means 1.0 X 10 or 100, etc.

Histograms represent percent frequency distribution where each X
equals one percent.



B 10" 10 5 0T X 0°1 SUE3T z0—40'[ 3nY8a ® '0QT 20
QU X 0°T Bussw TO-J40°T InfeA
-ouo ‘paufiysmm 10 pauBys ® £q pamoTTOJF

10 H0'T @ntea @ ‘y*g 20
"1ne3snod 13333nT ¥BYT
5F PU®B 1U300dX3 TPW[I9P A0J epusls INTeA € 133je § 193397 ayr

L>uanbasaz ayy

nop3vusTdxy

00 45495 ¢ = NUILVIASU Dlaldwl4y
20 H492E0s8°Y T NUIW DI HLIIWU4Y
<0 JOUU00 U = wWilwINIR
£0 JU00BUE = WHHIXVW
0°d SR 12°9 29"0
06e 4] 0 D 0 e 4
S3IvVA 9 L H H 9 N
VI LLATvNY
X L0 30°¢
X €0 JU°¢
XXXXXXXX €21 J9° 1
XXAXXXXX €0 30°1
XXXNXXXXXXX 20 407
XXXEXXXXXXX 20 30"6
XXXUXXAAXAXXXXNXAXXKXXAXN 20 40"
XXXXXXXXXX 20 302
r3usdiad auo syenba
X P93 213¢m 20FJINQJAISTP Lduenbsiy jusoxad jusssadea swpiBoisyp XXXXAXXXXX 20 36" 1
"239 ‘got 10 20T X QT su®am 7 30°1 onTBA XAXXXXXXXXXXX 20 Fut1
01 X 0°1 susem
‘9890 BTyl UL (WwAd AS ) %2 RNNTUD H0d KVHI0LSIH
6h*lh vya Ty 06l 2 £0 d4u % - t0 49°¢
*B184323u) 888D BR ¥319|I81q I83y] Fuisn paindwod Biw BUOTINQIAISTH hAT 16 79°0 LN¢ 4 £ v e - €U dJw"1
*0319 ‘gR00 ‘81°0 "9zZ°0 ‘9£°D ‘95°0 ‘£8°0 Sv.[6 69" 1L SHY e £ dutl - £0 32°1
*Z2'1 s3Taepunoq MY Bugary 833xORAq IT139W0IT jo (939 *T1'0 'SI°0 S9°EH 691 toe¢ 7< r) 321 - 20 d¢°H
‘T°0 ‘€0 ‘S°0 “£°0 ‘I) 23vjodpym I1139w098 ew pajiodex maw Leaing 9h° 4L ¥Z*Q1 R4 43 20 dt°4y - 20 39°¢
Tedr801099 ‘Sl 943 £q s9sLIwur nyydwaBoxidads asasyreiyyumnbimas Lay AL Lo |22 20 397§ - 2U IY"¢
[ Y 9L e 221 12 2L d4H¥°¢ - 20 d9°¢
LE L 9k (ol vE Y 49°7 - 20 4y°1
vyl tde 9 0l 1A ¢t 20 48" 1 - 20 421
LA (AL 233 At ¢ 42° 1 ~ 10 3e*¥H
Wil AR 0dnd (28] YIddll - AHImQ
1N ) pdd {w4Jn3d EELERENVER E| SLIWwI

(wdd MY ) %<

U W34 STIRVL ADNAO04 n

53



bs

FebRpntb ity Tarmd £ ORI (I tten

CImTs

LilwFr
R, 3F o)
1.2 01
L.HE 01
A.0F 0
F.HF 01
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H,h)
2824
45,11
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GH , il
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Explanation

Semiquantitative spectrographic analyses by the U.S. Geologlcal
Survey are reported as geometric midpointe (1, 0.7, 0.5, 0.3, 0.2,
0.15, 0.1, etc.) of geometric brackets having the boundaries 1.2,
0.83, 0,56, 0.38, 0.26, 0,18, 0.083, etc. The frequency
distributions are computed using these brackets as class intervals.

The letter E after a value stands for decimal exponent ard is

followed by a8 signed or unsigned, one- or twgidigit integer constant.
Ie this case, a value 1.0E—01 meana 1.0 X 10 ~ or 0.1, a value 1.0E Ol
means 1.0 X 101 or 10.0, a value 1.0E-02 means 1.0 X 1072 or .01, a
value 1.0E 02 means 1.0 X 10¢ ar 100, ete.

Histograms represent percent frequency distribution where each X
equals one percent.

ANALYTICAL
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FRELDNIFLEY TR E FrR LM PR LR S
LEXTITS FREN  FXEFL WEREMT RPERT RN
LitdbW ~ [PEER v (LA FRELD M
ALHF DY - Sl 1) 1 H the A7 [
E Explanaticn
HISTIHAM R CHLLMN AhoL W by
Semiquantitative spectrographic analyses by the U.5. Gecleogical
AMALYTICAL Survey are reported as geometric midpoints (1, 0.7, G.5, ¢.3, 0.2,
& L H B T 65 vaLlUkES 4.15, 0.1, etc.} of geowetric brackets having the bounderies 1.2,
UL il it t 3 0 1 Q0.83, 0.56, 0.38, 0.26, 0.18, 0.083, ete. The frequency
46,15 3,53 e, {1 0 distributions are computed using these brackets as class intervals.
MAXTMIM = S.COOUOF o1 The letter E after a value stands for decimal exponent and {s
followed by a signed or unsigned, one- or twgidigit integer congtant.
MINTMOM = 5.00000F 01 In this case, a value 1.0E-Ol means 1.0 X 10~ or 0.1, a value L.0E Q1
) means 1.6 X 10! or 10.0, a value 1.0E-02 meana 1.0 X 1072 or .01, a
GEUMETRIC MFAN =  4.9499949F 0] value 1.0E 02 means 1.0 X 102 or 100, etc.
GrOMETRIC DEVIATION = 9.99900F 4R Histograms represent percent frequency distributiom where each X

equals one perceat.
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FJ.HF Ol - S.HF 1 EL] 246
G.AF ] - R.3F N1 6 3602
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V1.2F 1z - .8 02 2 “A
L.HF 012 = 72.6E 02 1 Al f
HISTHiaw FIIK CNLHIMN 2T Y o PEM)
1.0F D] XXX
1,5F (3] XXEXXKAAKLAXNX
Z2.0F Ol XXXXXAAXXXXKXAXAXXX XXX XX
3.0F 01
B.OF U] XEXXKAKXXXXAX
TLOF ND1ORX
T.4F N2 X
1.7F N2 X
2.0E ne
m L H A
1 4 0 0
.32 1.28
MAX MM = Z.,O00000F OF

M MHP

LFOMETL L MEAM

KXXXKXAXAXXLLXAAN AR XKL XAXAAXAR KX EAXAAX RN X

1.00000F 1

= Z2.65%5%40F 01

GENMETRIC DEVIATION

1.58033F an

vPr}

HRACER]
ER LY
.21
12,-n
e 2
R
11.54
192
N.he
[EIE
.32

BPRRGEMT
FRHEL ik
EIWaE|
Thotl
A4, Fa
KA. A3
A HT
LI
dT.64
YK, HA
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Explanation

Semiquanticative apectrographic analyses by the U.5. Geplogical
Survey are reported as geometrlc midpoines (1, 0.7, 0.5, 0.3, 0.2,
0.15, 0.1, etc.) of geometric brackets having the boundaries 1.2,
0.83, 0.56, 0.38, 0.26, 0.18, 0,083, etc. The frequency
distributions are computed using these brackets as class intervals.

The letter E after a value atands for decimal exponent and fs

followed by a signed or unsigned, one- or twozd{git integer constant.
In this cage, a value 1.0E-0l meanz 1.0 X 10 = or 0.1, a value 1.0E 01
weems 1.0 X 101 or 10.0, a vglue 1.0E-02 means 1.0 X 1072 or .01, &
value 1.0E 02 meana 1.0 X 10< ot 108, ekc.

Histograms represent percent frequency distribution where each X
equals one percent.
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FRELHOFMLY TARIF FOR 0 1IMM DH ¢ iw o PPM
LIMITS Furi  ERFY RERCENT FEHEENT
LOWFY - HNERER Chhs EM D FREG Ubm

P.HE N2 - F.RE 07 7 k) a7l ?alh

Z2.hF 117 - 4.RF N2 7 14 A2 LA Explanation

3.HF (42 -~ S.AF N7 & 1R 1.78 5.7

SehE 12 - H.3F 02 7 25 2,74 Ra0) Semiquantitative spectrographic analyses by the U.S. Geological

K.3F NP - 1.7 A1 3 7H 0.96 A.97 Survey are reported ss geometric midpeinrs (1, 0.7, 0.5, 0.3, 0.2,

1.2 03 - L.BF 03 A 34 1.42 10,490 0,15, 0.1, etc.) of geometric brackers having the boundaries 1.2,

0.83, 0.56, 0.38, 0.26, 0.18, 0.483, etc. The frequency

HISTRGRAM FOR COLDMM 26 0 7N PBM) discributions are computed using these brackets as class intervaly,

The lerter E after a value stsndes for decimal exponent and is
followed by & signed or unaigned, one- or twordigit integer constant.
In this case, r value 1.0E-0l means L.0 X 10 © or 0.1, a value 1.QE 61

PLOF 02 xX

3I.NE 02 Xx means 1.0 X 104 or 10.0, a vglue 1.0E-02 means 1.0 X 10°Z or .01, a
value 1.0E 02 means 1.0 X 10 or 100, erc.
5.0F N2 X
Histogrsme repregent percent frequency diatribution where e¢ach X
TLNOF 02 xX squals one percent.
T.OF 03 X
P.5F 03 XX
ANALY [0 AL
N " H R 1 G VALUIFS
204 Ta b 0 N O 3L
6538 23,712 0.0 .0
MAXTMUM = 3 [ B0000F N3
MINTIMIIR = 2 00000F 0P
GFOMETRIC MEAN = S5_.15&471F N2

GENMETRIC NEVIATION = 2.n5637F OO



19

FREWMIFRE Y TAWIF R OO} Py 4 IR phmy
LimpTs ERFL ruwFO LR EN PERCFNT
LElRY — {IPVFR [RIAY ERED FREOQ M
H,3F OO = 1.7F 01 1 | o2 n,az2
TefF 1 - 1.HF 011 1 2 .32 N.f#b
1.0F 01 - 2.hF 0) o 2 foh 0,66 Explauation
2.6E N - 3.RF L0 0, b4
b ! 0l ! ? s .6 Semiquantitetive spectrographic analyses by the U.5. Geological
3.BE D1 - G.6F 01 ] T .60 2.24 7 3 0.2
G.eF 1) - K.AFE 0] a2 on 10. &8 12.R7 Survey are reported as geometric midpeints (1, 0.7, 0.5, 0.3, 0.2,
,_( o . | 0.15, 0.1, etc.) of geometric brackets having the boundaries 1.2,
. 3F 01 - 1.72F 02 40N HO |2.82 7a.60
V.28 02 - LLRE 07 aa 146 2051 “6.15 0.83, D.56, 0.38, 0.26, 0.18, 0.083, etc. The frequency
V.AE (02 - 7.hF 02 15 19 P .19 distributions are computed using these brackets as class intervals.
AHE O - «HF R } u Qr.
i 2; ;; _ 2 iF 2; ?2 201 7i ii qi 2; The letter E after a value stands for decimal exponent and is
. o - : * * followed by a eigned or unsigned, one- or twosdigit integer conatant.
S.AFE 1172 -~ H.3fF 02 A 309 7.596 99.n& -1
R.3E 0D - 1.8 03 3 317 0.96 106,600 In this case, a value 1.0E-0]1 means 1.0 X 10 = or 0.1, a value 1.Q0E Gl
T ’ ) means 1.0 X 10% or 10.0, a value 1.0E-02 means 1.0 K 1072 or .0L, a
value 1.0F 02 means 1.0 X 10¢ or 100, etc.
HISTNERAM FNAR COLIMAN 29 | TR BPM)
Histograms represent percent frequency distribution where each X
5.0F D1 XX equale one perceat.
TLO0F NI XAXXXXXAXAX
1.0F N7 XXXXAXXXRAXXKX
1.5 D7 AXRRAAAAMNARLERRENLALXR
ZLNE N2 XERXZAXNANANAAAXXX XXX A X
3L0F D7 XNXXAXAXKEARIXZAREKZLXAY
5.0F 07 XXXX
T.0FE 02 XXX
1.0F 03 X
ANALYTILAL
L L . H L] T G VALUFS
n n 0 ] il n itz
0.0 0.0 e 0.0
MAX T M = 1.AnNnanFE N3
FINIMUNM = 1.00000F 0]
GFTME TR MEAM = VLTRTI0OF 02

GFOMETHIL DFVIATION = 1 ,BHL4%F 0N
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STATISTICAL SUMMARY

ELEMENT

FE

PCTY
PCT
PCT
PCT
PPM
PPM
PPM
PPM
PPHM
PRM
PPM
PEM
PPM
PPM
PPM
PPM
PPM
PP
PPM
PPM
PPN
PPM
PPM
PPM
PPM
PPM
PPM
POM
PPN

ELEMENT

FE
MG
_Ch
Tt
MK
Al
AS
AU
B
BA
BF
B1
ca
CR
cu
LA
M0
NB
NI
PR
SR
SC
SN

PCT
PCT
PCY
PCT
POM
PPM
PPM
PPM
PPM
PPEM
PPM
PPM
PPM
PEM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
poOM

261

300

204

GEQMETRIC
MEAN
ERXERER R
2.60011L1
2531237
EETT Py
FRRB KL
P Ty
AKX RERH
AT
58.314301
tnTeEREL
0.835077
PR T T
27.769058
LT1.727402
478746344
23.673706
AL HEF AR
6.867006
62.176743
50.430740
HEm A R
LET T3 E 74
WY XTREE

—

Qoo Q

GEDMETRIC
DEVIATION

YT
2.12
2a16

LT L

L2 1T

FEEKEE

EE Y ¥

KEEHER
4.66

LI 13
Z.TT

P33T 1
2.39
2.74
2.61
2.24

G R AER
2.09
2.11
2.93

PR Y ]

BEFEER

PEY 1Ty

I

COQUOOULOLoOLDOOOLODOCooRoQOLoOoD

DATE
ANALYTICAL
B T G VALUES
0 ] 2 310
0 G 0 iz
a 0 0 312
o} o 48 264
o 0 9 3Q7-
0 1] Q 17
0 0 0 6
O 0 0 4
[+ 0 0 297
o] 0 1 31t
0 0 0 154
¢ 0 0 P4
0 0 g 305
Q o 0 312
0 0 a g2
0 D 0 2la
Q 0 0 13
a 0 0 1z2e
0 0 0 309
0 C 0 3062
0 0 Q 1
0 G 4 298
0 0 0 il
O 0 0 290
0 0 O 3lz2
0 0 ¢] 1
Y 0 0 307
0 0 1] 34
0 0 0 312

REMARKS
2 GREATER THAN VALUES., NO COMPUTATIONS,
312 SAMPLES AND 312 ANALYTICAL VALUES.
312 SAMPLES AND 312 ANALYTICAL VALUES,
48 GREATER THAN VALUES. NO COMPUTATIONS,
5 GREATER THAN VALUES. NO COMPUTATIONS.
295 NOT DETECTED, LESS THAN, OR TRACE WVALUES,

06
3oR
15
1
154
310
7
j12
10
38
299
184
3
10
311
4
30t

NOT DETECTED., LESS THAN,
NOT DEYECTED, LESS THAN, OR TRACE VALUES.
NOT DETECTED, LESS THAN, DR TRACE VALUES.
GREATER THAN VALUES. ND CDOMPUTATIONS.

NOT DETECTED., LESS THAN, DR TRACE VALUES.
NOT DETELTED, LESS THAN, 0O TRACE VALUES,
NOT DETECTED, LESS THAN. DR TRACE VALUES.
SAMPLES AND 312 ANALYTICAL VALUES.

NOT DETECTED, LESS THAN, OR TRACE VALUES.
NOT OETECTED, LESS THAN, OR TRALE VALUES.
NGT DETECTED. LESS THAN, OR TRACE VALUES.
NOT DETECTED, LESS THAM, OR TRACE VALUES,
NOT DETELTED. LESS THAM, OR TRACE VaLUES.
NOT OETECTEDs LESS THaN. OR TRACE VALUES.
NDOT DETECTED, LESS THAN, OR TRACE VALUES,
HREATER THAN VALUES. ND COMPUTATIONS.

NGT DETECTED, LESS TH&N, OR TRACE VALUES.

OR TRACE wALUES,

4/ 9/69

1 %)

297
158
305

302
214

13
128
309
302

11

REPORTED
REPORTED
REPORTED
REPORTED

REPORTED
REPORTED
REPDRTED

REFDRTED
REPORTED
REPORTED
AEPORTED
REFPDRTED
REFPORTED
REPORTED

REPORTED

VALUES.
VALUES.
VALUES,
VALUES.

VALUES.
VALUES.
VALUES,

VALUES.
VALUES.
VaLUES.,
VALUES.
VALUES.
VALUES.
VALUES.

YALUES.

tna
w0
NO

RO

NO

COMPUTATIONS.
COMPUTATIONS.
COMPUTATIONS.

COMPUTATIANS,

COMPUTATIONS .

COMPUTATIONS.

COMPUTATIONS.
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PPM
PPM
PPM
PPM
PPM
PRM

306.666729
253,595596
Bk kRS
25,993057
13.125793
176.,729553

2.62
1.93
RS L3
l.62
8.20
1.88

22

312
311

z18
31z

NOT DETECTED,
SAMPLES AND
NOT DETECTED,
NOT DETECTED.,
NDT DETECTED,
SAMPLES AND

LESS THAN, OR TRACE VaLUES,
312 ANALYTICAL VALUES.
LESS THAN, DR YRACE VALUES.
LESS THAN, OR TRACE VALUES.
LESS THiaN, OR TRACE VALUES.
312 ANALYTICAL VALUES.,

290 REPDRTED VALUES.

L REPORTED VALUES.
307 REPORTED VALUES,
34 REPORTED VALUES.

A

NO COMPUTATIONS.



