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Analyses of stream-sediment samples from
Ketchikan quadrangle, southeastern Alaska
by
R. D. Koch and R, L. Elliott
Introduction

A reconnaissance geochemical sampling program was conducted be-
tween 1975 and 1977 in the Ketchikan and Prince Rupert 1:250,000-
scale quadrangles, southeastern hlaska. The study was done to
assist in a mineral resource evaluation of the area as part of the
Alaska Mineral Resource Assessment Program (AMRAP). This report con-
taings the analytical data for 2396 stream-sediment samples collected
in the Retchikan quadrangle during this and previous U.S. Geological
Survey mapping projects between 1968 and 1977. These samples com~
prise ail the normal stream-sediment geochemical samples collected
during U.S. Geological Survey geological mapping investigations within
the Ketchikan quadrangle throsugh 1977. A brief statistical summary of
the analytical data is inciuded in this report.

Analytical data from rock geochemical sampling within the Ketchikan
quadrangle and fram all geochemical sampling in the Prince Rupert guad-
rangle directly south of the Ketchikan quadrangle, are contained in two
companion reports (Koch and Elliott, 1978a, 1978b). Geochemical data
from the southern portion of the Bradfield Canal quadrangle {(directly
north of the Xetchikan quadrangle) are reported in Xoch and others
(1976) . Data from all of the nommal U.S. Geological Survey rock and
stream-sediment geochemical samples collected in both the Ketchikan

and Prince Rupert quadrangles are available on magnetic computer tape

(Roch, Van Trump, and McDanal, 1978),



Geologic studies in the Ketchikan area

The western half of the Ketchikan quadrangle is underlain by a
broad belt of regionally metamorphosed Paleozoic and Mesozoic sedi-
mentary and volecanic rocks which grade from greenschist to amphibo~
lite facies. These rocks are intruded by numercus granitic stocks
of Cretaceous to Miocene age. Granitic and amphibolite-gradé region-
ally metamoxphosed rocks of the Coast Range metamorphic-plutonic com-—
plex occur throughout the eastern and northern portions of the quad-
xangla.

The earliest comprehensive discusgions of the geoclogy of the
Ketchikan area are contained in reports by Wright and Wright (1908),
and Buddington and Chapin (1929). Buddington (1929) also described
the Hyder mining district located near the Canadian border 120 lan
northeagt of Ketchikan. Other discussions relating to the geology
of this area include a report by Hutchison (1970) on the Coast
Range metamorphic-plutonic complex in the Prince Rupert region of
British Columbia and a summary of the Coast Range metamoprhic-plutonic
complex by Roddick and Hutchison (1974).

Recent geologic investigations by the U.S. Geological Survey in
the Xetchikan quadrangle began in 1966 with mapping on Annette Island
(Berg, 1972). Mapping began on Gravina Island in 1967 (Berg, 1873;
Beryg, Jones, and Richter, 1972) and in the Hyder arxrea in 1968 (Smith,
1977) . Reconnaissance mapping in the Nakat Bay-Boca de Quadra area
was carried out in 1969 and 1970 (Smith, 1973). A minexral resource

evaluation of the Granite Fiords Wilderness Study area east of east



Behm Canal was cénducted in 1972 and 1973 (Berg and others, 1977a).
Field studiaes continued as part of the AMRAP program from 1975 to

1977 (Berg, Elliott, and Koch, 1976; Elliott, Smith, and Hudson,

1976; Berg and others, 1977b). Reconnalassance mapping of the Ketchikan
and Prince Rupért éuadrangles has been completed and a geologic map

at a scale of 1:250,000 has been published (Berg and others, 1978).

Sampling

Standard procedures were followed in collection, preparation, and
analysis of the stream-sediment samples. Samples were generally col-
lected from the finest, most organic-free sediment in the active stream
channel. 1In rare instances where this was not possible, samples were
collected from bank or texrace deposits adjacent to the chanpmel. At
sites below the tree line, it was not always possible to collect a
sample completely free of organic material and a small number of sam-—
ples have low to occasionally high organic content. Stream-sediment
samples collected from shoreline sites were obtained above highest
high tide level whenever possible. Most of the study area is steep
and sadiment in the resulting swift streams is egsentially all detri-
tal material resulting from mechanical, not chemical weathering. The
bulk of most gtream-sediment samples comprises material ranging in
$ize fram very fine sand to pebbles. Samples with a large percentage
of silt~ and clay-sized material are rare and are generally from areas

of low elevation and gentle gradient.



Sample preparation and analytical procedures

Samples were é:ied and sieved; the -80 mesh (~0.2 mm) fraction
was pulverized and a split was analyzed. Analyses were performed
by the Branch of Exploration Research of the U.S. Geological Survey
for up to 30 elements by the six-step semiquantitative emission spec-
trographic method (Grimes and Marranzino, 1968), and for gold, copper,
lead and zinc by atomic absorption spectrophotometry (Ward and others, 1969).
Samples collected in 1972 and 1973 were analyzed for mercury by a flame-
less atomic absorption mercury-vapor daetection technigque {Vaughn and
McCarthy, 1964). Some analyses were not performed on all samples.
The semiquantitative spectrographic analyses were performed by J. E.
Abrams, E. F. Cooley, X. J. Curry, G. W. Day, C. L. Porn, R. T. Hopkins,
R. C. Karlson, J. W. McNamera, J. M. Motooka, and D. F. Siems. The
atomic absorption analyses were done by R. B. Carten, J. A. Criswell,
D. E. Detra, J. D. Hoffman, R. W. Leinz, A. L. Meier, R. L. Miller,
D. G. Murrey, R. M. O'Leary, R. F., Sanzolone, A, J. Toevs, and W. W.
Vaughn.

Gaochemical data

Locations of stream-sediment gsample sites are shown on plate 1
and are identified by station numbers. The analytical data for the
samples are given in table S and are identified by station number
with a letter appended to tbhe station number to distinguish different
samples from the same station. Sixty of the samples contained in this
report ware re-analyzed as part of a test of analytical variance. These

sample mmbers appear twice in table 5 along with data for both analyses.



Analytical Values

Analytical values are reported as percent of the sample (for
spectrographic analysges of Fe, Mg, Ca, and Ti), and as parts per
million (ppm) for all other analyses. The wminimum limits of deter-
mination and the units used for eacﬁ analysls are listed in table 1.

A §ingle-letter symbol is used by USGS analysts to indicate
that no analysis was performed for an element or that the analytical
result ig outside the limits of determinability. These symbols
{(commonly called "qualification codes") are used in the statistical
summary but some are represented differently in the data table. An
explanation of both forms is listed in table 2. Code T does not

appear in these data.

Table 2. Qualification Codes.

Qualification Form in
code table § Explanation

B ~— No analytical data for this analysis.

N N Nothing detected by analysis.

L < Element detected but below listed value.
(lower limit of determinability)

G > Element detected in amount greater
than listed value. (upper limit of
determinability)

H {(value = 0) Interference - no valid data.

T Trace

Because the original computer printout is used in the tables, ele-
ment symhols are in capital letters; for example, the symbol for iron,

Fe, is shown ags FE, magnesium, Mg, is shown as MG, and so on. In the



Table 1. Lower determination limits and units for analyses performed from 1968

through 1977.

absorption analysis and INST - indicates flamelegs atomic absorption

mercury-vapor analysis.

The units used to report values for each

analytical procedure are listed after the determination limjt.

5 ~ indicates spectrographic analysis, AA - indicates atnmic

S-Fe=—~~———=~ .05% S=Cl—~————=== 20 ppm §—Sr—==w=~~-- 100 ppm
S-Mg-———m-—~ .02% S=-Co——~—=———- 5 ppm §-V-—-=<=-—— 10 ppm
s-Ca-———~———- 0Ss S-Cr:i/ ------- 10 ppm S-W--——m—mm 50 ppm
S-Tiy ——————— 002% SCu~~-——-——m 5 ppm L 10 ppm
S-Mn-——-~—m- 10 ppm S 20 ppm §-Zn=-—e—~m—m 200 ppm
S-Ag-——~-<---—_.5 ppm S-Mo-~——~——== 5 ppm S-2r==—v—-~=- 10 ppm
S-Ag=———=—-- 200 ppm S-Nbi/——-----zo PHM M-Au—s-/ —————— 05 ppm
S-Au--——~-——= 10 ppm S=Ni--—-r—=m- 5 ppm AA-Cu-—=—s—— 5 ppm
S=B--r—~—m——= 10 ppm S-Ph—v———===- 10 ppm AA-PD-———-—~— 5 ppm
S-Ba—2~/ ——————— 20 ppm S-8b—-—--=~ -=100 ppm ARD-Zn=-=-~- — 5 ppm
S-Be--——=--—- 1l ppm S~S¢-————=-= 5 ppm INST-Hgé/-—-—.OZ Ppm
S-Bi=-——=———= 10 ppm S~Sn-—=~--=—= 10 ppm

i/

.00l % in 1968.

S ppm in 1968.

5 ppm prior to 1970.
= 10 ppm prior to 1973.
.02 ppm prior to 1972.

.01 ppm prior to 1972.



tables, the prefix 8 stands for spectrographic anaiysis, BAA for atomic
abgorption and INST for flameless atomic absorption mercury-vapor
analysis.

Results from semiquantitative emission spectrographic analyses
(also referred to as six-step spectrographic analyses) are reported
as the midpoints of geomgtric class intervalsg, Mid-points of the class
intervals and the associated class interval boundaries are listed in
table 3. Reported values may be any integral power of ten times one

of the listed class interval mid-points.

Table 3. Class intervals of the six-step scale.

Clags interval mid-point Class interval limits
1.0 0.83 1.2
1.5 1.2 1.8
2.0 1.8 2.6
3.0 2.6 3.8
5.0 3.8 5.6
7.0 5.6 8.3
10.0 8.3 12.0
Precision

Tests have been performed to detsrmine the analytical precision
of the six~step semiquantitative spectrographic technique used by
the Branch of Exploration Research (Motooka and Grimes, 1976). These
tests indicate that the frequency with which values from repeated
analyses of the same sample will fall within the class interval con-

taining the "true" value (as measured by the mean of a series of



analytical runs) plus or minus one and two adjoining intervals is approxi-
mately 83 percent and 96 percent respectively. For example, if a value
is reported as 3.0, the probability is .83 that a repeated analysis

would be reported as 2.0, 3.0, or 5.0. This study found analytical
variance to be consistent for a variety of geologic materials and to

show Ao appreciable difference between elemaents or concentration ranges
except near the limits of determinability. Another experiment (Johnson
and others, 1977) suggests that analytical precision varies appreciably
among elements. Analyses by the atomic absorption methods are not
reported on the six-step scale; they are more sensitive and more pre-

cise than spectrographic analyses.

Statistical summary

The analytical data were processed by a computer program known
as GEOSUM and the program output is presented in table 4. For samples
which have been re-analyzed, the values listed second in the data table
have been arbitrarily omitted from the statistical summary to reduce
bais. The GEOSUM program is designed to éummarize and tabulate geo~
chemical data--primarily data from semiquantitative spectrographic
analyses. All distributions are treated in terms of the six-step
class intervals described above and thus the atomic absorption data
is regrouped to fit into these intervals. The program output consists
of: (a) a frequency distribution table, histogram, summary of quali-
fied values, range of values and geometric mean and deviation for each

element, and (b) a statistical summary for all elements, which includes

geometric means and geometric deviations.



The histograms are on a logarithmic scale and are computed using
the class in£ervals of the six-step semiquantitative scale. The histo-
gram bars are composed of X's; each X represents approximately 1 per-
cent of the total number of samples analyzed for that element. Decimal

numbers are printed by the computer as powers of 10, for example:

7.0e-01 means 7.0 x.lo-l or 0.7
7.0e+00 means 7.0 x 10° ox 7.0
7.0e+0l means 7.0 x 101 or 70.0
7.0e+02 means 7.0 ¥ 10°  or  700.0

The frequency distribution tables, histograms, and statistics for
each element wexre derived using only data values within the range of
analytical determination which have been used since 1975. Betwaen
1968 and 1975, the lower limits of determinability for Au and Hg
analyzed by atomic absorption techniques and for spectrographically
analyzed Ti, Ba, Cr and Nb were raised. Unqualified values less than
the current determinability limits and all values qualified with N, L,
G, or H were ignored in these computations. The resulting frequency
tables and statistics are biased and the histograms incomplete.

The summary at the end of table 4 shows which elements have quali-
fied values, as well as the number of values having each type of quali-
fication. The summary also presents a recomputed geometric mean and
geometric deviation using a method devised by A. J. Cohen for treating
censored distributions. If an e¢lement has no qualified data values,
the mean and geometric deviation will be the same in both this summary
and on the page within the table for the particular element. For ele-

ments with qualified data, the estimates of mean and geometric deviation



are unbiased in a strict sense only where the data are derived from a
log-normal parent population, but experiments have shown that large
departures from this requirement 8o not usually invalidate the results.
Acceptance and use of the estimates, however, are the responsibility of
the user.

The geometric mean is the antilogarithm of the arithmetic mean of
the logarithms of the analyses. It is not an estimate of geochemical
abundance but of "central tendency" (or characteristic value) for a
frequency distribution that is approximately symmetrical on a loga-
rithmic scale. The geometric mean is useful for characterizing many
geochemical distributions. The geometric deviation is the antilogarithm
of the standard deviation of the logarithms of the analyses.

For further discussion of geometric mean and geometric deviation
and of Cohen's method for censored distributions see Miesch (1963,
1967} .

Bias and variability affecting interpretation

In reviewing the data in table 5 and the statistical summary in
table 4, several sources of bias and variability in the data must be
considered. Factors including time limitations, weather, snow and
veqgetative cover, outc¢rop exposure, and availability of helicopter
landing sites prevented unif?cm sampling in all areas. Uneven sample
density also resulted from more concentrated sampling of some areas
which ghow evidence of mineralization such as iron-staining or visi-
ble metallic minerals. This practice has biased the data slightly
in favor of samples containing values above true background levels.

The requirement of truly random sampling—-that all potential samplesg

10



have an equal likelihood of being selected--is not strictly met. Samples
were collected from streams d¥aining a large area, where lithologic units
of various origins or rock types may comprise several dissimilar geo-
chemical populations. No attempt has been made here to group samples
on the basis of geological or geochemical affinity. The summary of
their values thus provides only a general indication of the trends
that may be present.

Values from stream-sediment samples which contain appreciable
organic material may be influenced by scavenging. Variability of
any value is influenced by many factors including the difficulty of
obtaining representative samples of inhomogeneous media, variation
in sample preparation and variability inherent in the analytical
techniqﬁes. It is likely with any large data-set that errors have
occurred in recording, key-punching and editing the data which have
not been detected during proofing. Therefore, high values for a
single element ox a single site should be considered questionable

ipdicators of bedrock mineralization.
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ALTO Table &,~- STATISTICAL SUMMARY

TIYLE
KETOHIKAN QUAD, 555 GEGCHEN

S-AS  CONTAINS NOC VALID DATA POINTS. THEREFORE THIS VARLIABLE WILL 8F SKXIPPED.
S§-AU CONTAINS NO VALID DATA POINTS., THEREFORE THIS VARIABLE WILL BE SKIPPED.
THE MAX AND MiN 0,20000e+0¢ FOR S-Bl ARE THE SAME. THEREFORE THIS VARIABLE WILL BE SKIPFED.

$-Cb CONTAINS NO VALLID DATA POINTS, THEREFORE THIS VARIABLE WILL BE SKIPPED,

§~-58 CONTAINS NO VALID OATA POINTS. THEREFORE THI1S VARIABLE WILL BE SXIPPED,

THE FREQUENCY DESTRIBUTIONS AND HISTOGRAMS ON THE FOLLOWING PAGES ARE ON LOGARITHMIC SCALES, AND EMPLOY THE SAME CLASS INTERVALS
AS USED IN REPORTING 6~STEP SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSES. IMPORTANT NOTE- THE STATISYICS GIVEN DELOW THE HISTOGRAMS
ARE DERIVED ONLY FROM DATA VALUES WITHIN THE RANGES OF ANALYTICAL DETERMIMATION, AND ARE, THEREFORE, BIASED IF DATA VALUES
QUALIFIED WITH N» Le Gs Ty OR H CODES ARE PRESENT. SEE LATER SECTION OF OUTPUT FOR STATISTICAL ESYIMATES THAT ARE UNBIASED 1IN
THIS REGARD., THE GEOMETRIC MEAN IS5 AN ESTIMATE OF “CENTHRAL TENDEN(Y.” OR OF A CHARMCTERISTIC VWALUE, OF A FREGUENCY DISTRIBUTION
THAT S APPROXNIMATELY STYMMETRICAL ON A LOG SCALE, AND 15 THEREFORE USEFUL FOR CHARACTERIZING MANY GEDCHEMICAL DISTRIBUTLIONS,

FHE GEOMETAIC MEAN 15 WOT AN ESTIMATE OF GEDCHEMICAL ABUNDAWCE AND IS OF MDD VALUE N ESTIMATING RESERVES OF TOTAL ANMGUNTS OF
ELEMENTS PRESENT.

THE CUMULATIVE FREGUENCY PERCENTS GIVEN BELOW SHOULD BE PLOTTED AGAINST THE "LOWER™ LIMITS TO GIVE THE LEPELYIER-TYPE

LCUMULATIVE CURVE.
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ALTD Table &,.-- STATISTICAL SUMMARY -- continued
TITLE
KETCHIKAN QUAD. S55 GEOCHEM
FREQUENCY TASLE FOR (OLUNN 5 (S=-EN H
LIMLYS FREG FREG PERCENT PERCENT
LOWER - UPPER CUM FREU FREQ CUM
8.3e+00 - 1.26+0] 1} 0 0.00 99.25
1.2e¢01 - 1.8e+D) 0 0 0.00 99.25
1.8e+0%1 ~ 2.6e+01 ] 0 C.00 99,25
2.6e+01 - 3. 8e+01 0 0 0.¢0 P9,25
2.8e¢dt = S.6e+01 0 G 4,00 99.25
S.be+d? - B.J3e+(} [i] 0 0.60 99,25
B.3es07 - 1.2e+02 a Q ¢.00 F9.&5
1,2e402 = 1.8e+D2 2 2 0,09 99.25
1.8++02 - 2.6e202 4 L] 0,18 99,16
2.6e+02 - 3.8e+02 $ 11 .22 98.99
3.8e+02 - 5.6e402 33 44 C1.45 98,77
S.betl2 - 8.3etD2 193 237 3.50 97,31
8.3e402 ~ 1.22+03% 730 967 32.16 B3. 81
t.2e+03 - 1.8e+D3 951 1918 £1,.89 56.65
1.8e403 - 2.6e¢03 282 2180 10,44 16,76
2.6e¢D1 - 3, 8e+Q} 58 2218 2.56 .10
1.8¢+03 - S.6e¢02} 21 2239 0.93 1.54
HISTDGRAM FOR COLUMN 5 (S$=-MN )
S5.0e+02 X
7.0e+02 XXXXXXXXX
1.0e403 XXXAXAAXXANXAXXXAXANANXAXNEXAX XX
To3eed) XXXXXAAXNAXRAXXXAAX AR XL XARAALAX KK XAXXXAXX X
2.0ee03 XAXXNXXXXXX
3,.0e+D) XXX
5.0es03 X
ANALYTJICAL
N [ H B8 T 1] VALUES
17 o] 1] 126 0 14 2239
D.7% 0.0 .00 0.62

MAXIBUM = 5, 00000e+0]
MinrmMum 2 1, 500G10e+02
= 1, 2T444e+0]
GEOMEYRIC DEVIATION =

SEOMETRAEL MEAN

1.468464e+00
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ALTD Tabte 4.--

TITLE
KETCHIKAN QUAD. $55 GEOCHER

FREGUENCY TABLE FOR CQLUMM M (S5-DA

LIAITS FREG FRER

LOWER - UPPER {us
1.8e+0t - 2.6+ 4 4
Z.6ev0t - J.Be20 2 &
J.8e+01 - 5.8e+01 2 8
5.6e+01 - 8.32+01 ¢ 13
8.3¢4061 - 1.2e+02 2 19
T.2e%02 =~ V.8e402 5 24
T.8er(2 - 2.6e1D2 n 55
2.be4D2 - 3.Be402 280 3358

J.8e402 ~ 5.6e+02 373 708 -
S.0ev02 - B.3e+02 835 1543
8.3e+02 ~ 1.2¢403 412 1955
1.2e+03 - 1.8e403 367 2262
t.8e+03 - Z.6et03 39 2301
2.6e+03 - J.8e+03 12302
J.8e+03 - S.6e+03 4 2306
S.6er03 - 8.%e403 1 2307

HISTOGRAM FOR COLUMN 10 (5-BA )

2.0e402 X

3.0e402 XXXNXXAAXANZT
5.00402 XAXNXXAAAXXAKXAKY

STATISTICAL SUMMARY =~ continued
}
PERCENT  PERCENT
FREQ SREQ CUM
0.17 99.96
0.0% 99.78
0.09 99.78
0.G% 99.61
6.39 99.52
0.22 29,13
1,34 98.92
12412 97.58
16,15 85.45
36,15 69,31
17.84 33,16
13,29 15,32
1.69 2.03
0.04 0.35
0.17 0.30
D04 0.13

7.0e¢02 NAXXXNAXAXNANRAXANRANAXX AN NXXANN KKK

1.0e+03 NAXXXXAXXAXAN XX XK X
1. 5e+03 XAXAXXNAAXRXN

2.0e+03 xx
3.0e+03
5,.0e+0%
7.0e+03
N L H a
o 1 a -1
0.00 G.04

HAaximum = 7.00000e+(3

Ainfmon = 2 000080e+01

GEOMETRIL MEAN a2 6,9284%e+02
GECHETRIC OEVEIATION = 1,75485e+00

ANALYTICAL
VALUES
2307
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L2

ALTO Table &,.-~
TITLE
KETCHIXAN GUAD, S55 GEOCHEM
FREQUENCY TABLE FOR {QLUMN 14 (5-C9Q
LIMITS FREG FREQ
LOWER - UPPER CUM
J.Be+00 - $.6e+00 S0 50
S.6e+00 - 83.3e+0 94 Thi
8,3e+00 - 1.2e201 278 422
1.2e+01 - 1.8e3+01 02 1124
1.8e+01 = 2.6e401 462 1786
2.6e+01 = 3.8e+01 LI8 222&
3.8ex01 - 5.6e+01 112 2334
5.6e+01 - 8,3e+(1 35 231
B8.3e+Dt = T.2e4¢G2 3 23Tk
1.2e+032 ~ T.3e+02 & 2314
1.8e+82 = 2.6e402 0 237t
2.6e4032 - 3.8e¢02 t 2375
HISTOGRAR FOR LOLUMN 14 (5-~¢9¢ ]
5,0e+00 xX
7.0e¢00 NXXX
V1. 0ee(dt MAXXXAXXAXXY
150401 XARAERRXXXAKXKAXRARXRK RN R KX XK
2.0e4071 NXAXXAXMAXXAAXLXXNXAXNKA NN AN
3,0e401 XXXNXMXAXAXNKAXX XX
S.0e+D1 XXXXX
7.0e+01 X
1.0e+02
1.5%e402
2.0e+0?2
3.0e+02
N L H 8
[ 15 4] 0
G.25 0.463

MAXIMUM = 3,00
MINLHUM = 5. 00
GEOMETRIC MEAN
GEOMETRIC DEVIA

000e+0?
000e+ 00

B ], 8Y465e00y

TIiGN =

1.65671e4+00

STATISTICAL SUMMARY -~ continued
H
PERCENT PERCENT
FREQ FREG CUM
2.09 ?9.12
3.92 97.04
11.60 93,11
29.30 81,51
27,43 52.21
18,28 24,58
4.467 6.30
1.46 1.63
2.13 0,17
0.00 0.04
g.0a 0.04
0.04 G.04

ANALYTICAL
VALUES
2375



¥

A470 Table &4,--
TITLE
KETCHIKAN QUAD, SSS GEOCHEM
FREQUENCY TADLE FOR COLUMN 15 {(s=CR
LINITS FREQ FREG
LOWER = UPPER [uM
8.3e+00 - 1.2e+01 53 43
1,2e4(31 - 1.8e401 A 1467
1.8e40y ~ 2.6e+()} 172 339
2.6e+(1 = J.8e+D1 2460 599
1. Be¢ll - S.HhetD 331 930
5.6e+01 - 8,3e+11 S3T? V44T
§.3e4+Dt - t.2e+D2 104 17713
1.2e+l2 -~ 1.Bea(}? 334 2185
1. Be4D2 - 2.6e+(2 104 2209
2.6e¢02 - 3.8e+02 b9 2278
3.8et02 - S5.6e+02 19 2297
S.6e402 - B.3e+(2 11 2308
B.3erQ2 - 1.2¢+03 1 2309
1.2e+03 - 1.8e+03 1 2310
HISTOGRAM FOR COLUMN 15 (5-¢CR 1
1. 0e+01 XXX
1.5e+01 XXX
2.00487 XXXAXXX
.00t XXXXAXAXXXX
S.0e 07 XUXXANALAXXXAXX
T.Ge40t XXRXXXAAXKAXXXXALXKNLX
1.0e¢02 XXXXXXXXXXKAX
T.5e+02 ANAALAXAXANAAAN
2.0e4(2 AxxX
3.0e+02 XXX
$.0e402 X
7.60402
1.02+03
1.5e+D3
N L H B
o B& 1] 0
0,00 3.51
MAXIMUM = 1,50010e+03
MINEMUM =z 5 _Q0000e+00
GEOMETRIC MEAN 3 5,43147e¢0)
+GECHMETRIC DEVIATION = 2,.31238e+00

STATISFICAL SUMMARY ~- continued

}

PERCENT

FREC
2.84
i,13
7.18

10.85

13.8%

22.41

12,69

13,94
L. %4
2,88
0.79
0,46
0.04
0,04

0.00

PERCENT
FREQ LuM
96,149
93.68
8%.52
B2.35
71,49
57.468
35.27
22.58
.64
L.30
1.42
0.63
0.17
a.13

0.00

AMRLYTICAL
VALUES
2392
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ALTD Table 4.-- STATISTICAL SUMMARY —— continued
TITLE
KETCHIXAN GQUAD. 555 GEOCHENM
FREQUENCY TABLE FOR COLUMN 26 (S-y ]
LIMITS FREQ FREQ PERLCENT PERCENT
LOWER = UPPER CUM FREG FREG CUM

8.3e+00 -~ t.2e+09 Fd 2 6,08 9%.96
t.2e+0t = 1.8e+01 3 5 - g.15% 99.87 ’
t.8e+dt - d.bes(1 [ 11 0.2% 99.75%
2.0e¢0 ~ J.Bet1 1 22 R,66 99,49
J.8e40t - S.6e+01 48 70 2.03 99,03
S.6e+81 - B.3e+01 109 i7e [ .14 97.00
B.3e+01 - 1,2e402 430 409 18,15 92,40
Y.les32 - 1.382+02 740 13469 j2.GA 4,25
1,8e+D2 ~ 2.6e+402 592 19461 24.99 42,17
e.be+2 - 5.8e+02 3138 2299 14,27 17.18
3.8e4Q2 - S.be¢()2 &% 2344 1.%90 2.91
$.6e402 ~ 8.3e+12 14 2358 0.59 1,01
§.3e¢02 - 1.2e+03 7 21345 0.3a 0.42
1.¢e+403 - 1.8e+(3 3 2348 0.13 0,13

RISTOGRAN FOR COLUMN 26 (S-¥ )

S5.0e+0% XX

T.0es01 XxXXX

1,0e+402 XAXAXZAXXAXNAXARAX

PoSed02 XXAAXANXAXAXXNAXXXKAXXXAARN LA XX XN
2.00+02 XXRXAXEXAAAAXXANLLXXAZXAXX
J.0ereD2 XXXARXXXXXAXXKX

5.0e+02 XX

7.0e402 X

1.0e+03

1.5e403

ANALYTICAL
N L H B T 6 VALUES
Y } 0 er 6 g 2368
0.0G 0.04 4.00 ¢.00

MAXTHUM = 1,.500102+03

miniMuyM = 1, 00000e+01

GEDMETIREIC MEAN = 1.59490e+(2
GEQMETRIL GEVIATION = 1_.4&64611es(0
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8 H 1 N
( n-5) ¢2 NWNT0) ¥0J WYYIOLSIH
] 3 20¢39°2 - 20¢39°1
2 0 20¢38° L - 20%92°
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4 0 10+21°8 - 10*99°§
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4]

ALT7O Table &,—- STATISTICAL SUMMARY =~ continued
TITLE
KETCHIKAN GUAD., $S55 GEOCHEM
FREQUENCY TABLE FOR COLUMN 0 (5-1R ]
LINITS FREQ FRE® PERCENT PERCENT
LOWER - UPPER CUM FREQ FREQ UM
8.3e+00 - 1.2e+0) 0 [} 0.0¢ 108,00
1.2e+01 = 1.Be+01 D 0 0.00 100.00
1.Be+01 - 2. he+( 18 1A 0.7% 300,00
2. bee(Yt - 3.8e+0% 103 121 £,50 g9.21
3.8e%01 - S5.6e+01 313 L34 13.6% Q4,71
5.6e+01 - 8,3e+01 649 1083 28,38 81.02
B,3eedt ~- 1.2e4D2 3o 1473 17.09% 52.65
t,2e¢(32 - 1.8e402 285 1758 12.46 35,59
1.8e+02 - 2.6e¢0? 226 1984 9.38 23.13
2.6e432 - 3.80+02 137 2121 5,99 13,25
J.8e402 - S.6e402 71 2192 3.10 T.26
S5.6e+02 - 8.5e+(12 55 2247 2.40 4,15
§.3er02 - 1,2e¢403% e 2269 0.96 1.75
HISTOGRAM FOR COLUMN I0.(5=-1R 3
2.0e+B1 X
3.0e4¢07 XXXXX
S, 0eed1 XANXLAAANARAR X
7.0ee0) XAXXAXEXAXAXKAXNXAXAXXXKAXRN XA
1.0e+02 XAXAXXAAXAAAXXANK
1.5e+02 AXAKXANNNAXNR
2.0e407 AXXAXXXAXX
3.0e+402 ANXAXN )
5.0e¢02 Aux
7.0eeB? XX
1.0e403 x
ANALYTEICAL
N L H a T G VALUES
0 1] 0 109 0 18 22469
0.00 d.00 0.00 0,79
mALIMUM = Y, 0000DeeD
HINEMUM » 2,00000e+01

GEOMETRIC MEAM

GEOMETRIC DEVIATIGN =

= 1,.0619%e402
2.10392e+04
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A&7d

TITLE

KETCHIXAN QUAD,

§55 GEOCHEM

FREQUENCY TABLE FOR COLUNMN

LINITS

LOWER
3.8e+00

- YPPER

5.6e+00 -

8.3e+00
1.2e+01
1.8e6+01
2.6e¢t
J.8¢+01
S.6e+()
B.3e+0?
t.2e+02
1.8e¢02

2.6e402 =

3.Be+02
5.6e+02
B.3e4832

S5.6e+DD
8.3e+00
1.20401
1.82+01
2.6e+01
3.8e+01
5.8e+01
B.Je+D1
1.2:402
1.Be402
2.be+02
3.8e:02
S.6e402
B.3e+D2
1.2e+03

HISTOGRAM FOR (OLUMN

Y.5e+01
2.0t
Y. De+()
5.0e+01
7,.0e+01
1.0e+02
1,52402
2.0e+02
3.0e4(2
5.0e+02
T.0e802
1.0e+(3

HAXIHUM =
MINIMUA =

GEGMETRIL MEAN =

X
XXANAX

FRE

3

2

&
14
141

Table 4,~-

34 (AA-1IN

@ FREQ
tum

S

5

Q

23
164
(89
12448
1872
21838
2255
2278
2284
2289
Z28%
2290

34 (AA-IN=-P )

EXXAXANMXREX AN X
KXXRXKAXXARANNXNNXRXNNRAL XN KN N XX AN
XNNXAANNXXXNX NN RN AN XXX

NAXAXANMAR KKK X

Xix
x

8.50010e+02
5.00Q00e+00

GEOMETRIC DEVIATION =

5.42844e+00
1.65627+00

104

STATISTICAL SUMMARY =~ continued
~-p )
PERCENT PERCENT
FREQ FREG CUM
8.22 9.9
g.00 9%. 69
0,17 9.69
0.6% 99.52
6,15 98,91
14,18 92.76
33,12 78.58
27,23 5,46
13.79 18.24
2.%2 L,45
1.00 1.53
0.26 0.52
D,22 0.256
0.00 .04
0.04 D.04

ANALYTICAL
YALUES
22490



00+3£9019°2 = NOGILIVIA3Q JI¥13«03D
20-97$568"7 = NV3IW DIB)3IW039
20-900000"2 = WNAWINIW

00+*300800°L = WAWIXYW

00°0 vg g (S8 26°S
125 Q 0 2281 0 61 kAY
SINIVA 9 1 <] M L N
AVITLAIVNY
X 00+30°1
X 10-~390"¢

. XXXX L0-90°¢
XXX 18-30"¢

AXAXXAXAXAXX $ Q-0 2

XXXXXXX LO-3¢°}

LXXXXXXXXXY LQ~-3(°1

IXXXAXXAXXARNXXAXXXXXX Z0-30°4
XXXXXXXXXXXXX 20-2Q"%

20-30"°¢

AAAXXXXXAXKXXAXNAX 20=-230"2

C 9H-18N]1) <% NWAT0) ¥03 WY¥IOLSIH
ZS°D 2§°0 L2s 1 Noraz i - 10-3¢°e
25°1 S0° 1L gis 9 (0-2:°8 - L10-%9°5
26°% 9"y 2Ls 52 L0-39°5 - 10-33°¢
L6 87" ¢ 28"Y 02 10-38°¢ - 10-39°¢2
9$°02 S1etd L9 "9 t0=-39%2 - 10-3%8"1
L8°22 2£°¢ £07 2y }0~3p" 4 - {0-32°1
026t FAN N 19t s9 10-92°4 - 20-3¢"9
0s°19 D122 962 821l 20-3¢"¢ - 20-233°¢
8794 68" 24 894 L X2 20-99°¢ - 20-38°¢
&1L 0070 76 0 20-38°% - 20-39"2
L2706 L9 e 74 20~-39°2 ~ 20-98° L
¥N) olxny 03y wn) ¥3ddn - BIN0N
I1N33X34a 1M33¥34 LED-FIEE-ER.F! SLIRID
( 9H-LSN)) &% NWNT0D ¥01 3T768vL AININOIHS

WIHIO0I9 SSS *avNL NVIIHIIIN
31

PANU)IVUOY —— AHNYWWNAS TVILLSTLVLS -= 7 3)19¢| [(FRAJ

L7



128 [s] V] 2281 Q 61 141 9H=-LSNT
0822 0 0 23l G 0 4 d-NI-vV
9402 [} 4] oLe 1Y 0L | d=-8Bd-VY
12 R Y 0 (v ote 0 29 [t} d~0)-vy
02 0 a LS [1] 1] 9222 d-Nny=vvy
6922 81l ¢ 801 o] 0 0 . ¥7-5§
6L ] [¢] Sl 0 I3 &} SLLe N1-S
' 9622 0 4] 0 D 2 0 A-S
£ 0 0 St 0 [ 69¢£2 M-S
9% 0 ()] 12 0 3 0 A-S
822 0 0 601 1] 2 4] Y5-5
¢ [¢] Q 0t Q yi $9%2 NS~-S
182¢ 0 0 601t 0 0 9 Js-~$
2yl 0 0 0 ] "9 (49 84-S
82¢2 0 Q b 0 z9 Y IN-S
064 0 0 4] D 08s 92%1 AN-S
682 0 1] [} L £29 £99%¢ OR=§S
PR ret { 0 2 0 PE51 Yl ¥l-5
LA R4 Q 0 0 1) 0s 0 ny-s
2Lfe g (] (] Q e h] ¥ydi-S
€252 0 0 Q a St 9 8)-s
§48 1] 1] 0 0 656 298¢ ) 3Qe-S
0% 2 0 9¢ 0 3 g yg8-$
(s]°R'] e 0 601) Q (82t 921 8-S
55 0 0 ¢l 2 82 2622 PLES
6522 %l 0 921 0 0 'y} NW-§
yr 22 S Q 601 0 0 0 XIi-s
2822 0 0 60t 0 0 0 xXV¥)=-§
2922 0 0 404 Q (] 0 X9W-$
sB2e 2 0 601 0 0 1] X34-5
SINTAVA 9 1 =] H a1 N LNIW33

IVITLAVYNY

"NOILYINdOd [N3IYV4

IYWEON3GT ¥ WOY¥J GIAINIQ IyY VLIV 3HL FYIHA ATINO ISN3IS LI1¥LS v NI QISYIONA I¥V SILvyWILST IH] °“9-9L§ 8Id¥d TV¥NA15SIJ0Nd $9SN

W] G38182S39 SI SWIT18O0Hd IYITIWIHIOIY OL QOHIIN SIHL 10 NOILYIIIddv 3HI “SNOILNBIXISTA QIYOSNID ONILVINL BOJ NIHQOI T °v a8
Q0HLI3W Vv NO G3SYE@ 34V NOILYI[AIO ONY NYIN JI¥I3IW039 40 SIAVWILSI IML 4} MO 71 “H $300) 3¥L HIIA 43[3417¥ND 38Y Vive IYIHA  °"NOTLD3S
INTG3338d FHL N1 N2A1D 3SO0HL SY IWYS 3IHL 38 0INOHS NOIJ¥IA3Q GNY NVY3W JHL G3I417vND 3§y IN3W3I3I Ny 404 SINIVA YIVGE 3HL JO 3INON
3¥3HA "SNOTLIVINJIWOD IHL NI T3ISN L1ON J¥V H 8O0 B MIIM Q3}FE1V0N2 $3NIVA vivd *30802 (NYHL ¥3:iv389) 9 3JH1 H{IA 43[d11vAD 3¥¥ SINIvA
Y1¥3 ANV 303HA ¥0 INdNT NO Q314T7J33d5 NOILD3ILIQ 40 LIMIT IVIILADYNY 3HL NVHL $S37 ST S3INT¥A viveo Q31411vyNBNG 3HL 10 3HON 80 INO
J¥IHA QFEOND] MY SEN3IWITT 11y “SNOTLYIAIQ ANV SNYIW 2T1¥L3IW03ID 40 374¥L INIAON04 AWML 3INAOME Of GINHOI¥I4 SNOTLVINAWE) 2HL NI

HWIHID3Y SSS “aVN® NYIIHILIN
IO N

panuIUOD ~-- AYYWWOS TVITLSILYLS -~%9 319¢} aLyy

L3



"S307VA d31u0d3Y
“SINTIVA 4314043
“S3NIYA 03180934
“S3NIVA A3.¥0d43Y

SSNOILVINRGNOD ON

"SANTYA 0313043y
“S30YA @324043Y
°$ANTVA Q31280434
“S3INTVYA AILH0dIY
"S3ANTVA 9314043y
"SANIVA 4313043Y
"SAINIVA d431¥043H
*S3INIVYA 031480434
“S307vA 63130433

"SNOJLViINJdHWOD ON

‘S3MATTVA dIL¥0dIN

“S3INTvA 43180434

"SNO11V1INdWO) ON

*SINTIVA 43 1Y0d3IYy
"SANTVA Q31¥0493Y

*S3INTIVA 9314043y
SINIVA 0313043Y

(X34 ‘SINTVA IIvY¥L H¥O UNVYHL $S$SIT 0931334340 LON §§ $6°2
0622 "SINTIVA JIVAL ¥O “NYHL 5537 203123134 10N 2 99°¢
9402 "S3INIVYA 32IvlL 8O ‘NVYHYL SSIT 2q31213134 10N 6Q1L 9L
9712 *S3INIVA 3DVYyl ¥O0 “NYHL S$S3TV “93133130 LON 29 (V] 4
"NOTL33230 40 LMWL G@3131334S NYHL S§5371 SINAVA S [XXXXX}
"SNOlL{VINGWOD ON “S3ANTYA NYHL 331Vv3IN9 g1 ssyane
64 “SINTIVA 3DvHL M0 *NYHL1 5537 7031231340 10N 20%2 68°¢
Y682 "SINWYA 2IvdL YO INVHL 5530 2031331340 10N 2 §6°1
1 “S3INAYA 3Dv¥)L 40 “NYHL S$SS37 2031)2313d [(ON Ri52 L0
892 "SANTVA IIVHL YO “NYHL S$S3Y Q3133139 LON | 4971
€922 *SAINTVA 3IVH¥L ¥O “NVHL SSIT 743133130 10N 2 951
A "SANTYA 3IVHL MO *NVHL SSIN “a3:23L30 LON 6252 t6°2
182¢ “S3INIVA JIVNL MO “NYHYL SS3IV 743433130 A0N 9 SS e
2921 "S3NIVA 3IDWYL N0 ‘ANYVHL SS3IT “0312313d (ON 999 172
62%2 "SANAVA 3JIVHL BHO “NVYML SS3 “d3133130 10N 99 sy°2
"NOT133130 40 LIWIT 031413348 NVIHL $53) SINIVA 956 nesv Ry
6%2 “SINTVA 3IVHL MO °NYHL SSIT “G93123134 LON 95(2 922
"SNOLLVINAWOD ON “SINIVYA NYHL ¥ILVI¥I ¢ ssyruy
9952 “SINTVA 3JIVY¥L ¥O0 “NVHL SS31 ¢@31)313Q4 20N QS 28°2
“NOT42323¢ 40 LIWID 430313345 MYHL SS37 S3alwA 2 vewnr>
sl¢2 SSINIYA IIvNLl 30 ‘NVHL S$S$3T “¢317313Q 10N L2 69° 1
L YR] SSINTAYA IIVHL MO INVYHL S5S3T “q@312313@ JON 251 <€l
SSNOTLVINDWO) ON °*SIANTVA NVHL HILV3IA9 2 "Iy
oye “SINIVA 3JIvHL ¥O “NVYHL SS3IT 431331349 10N 207} 0°2
$s $3INTIYA 3Dv¥L A0 “NYHL SS3 703133430 QJON 2252 $5°4
“SNOYLVYINAWOD ON “SINTVYA NVHL 3ILVINY 9) XX XXX ]
“SNOLTAVINGWO) ON “S3INTYA NYML 8ILVIND €5 s yeqe
"SIOTVA IVIILATYNY 922 ONV SITdWYS 9452 26”1
“SANTYA TIVITLATYNY 2822 ANV S37dWVYS 96K2 s8¢
“SNOILVLINAWA) ON °*S3INTYA NYHL HIIVIND 2 tevaene
SNYYWIN NOfLv1A3g
JINL3IN0ID
PINULIVOI —— ANVWUNSG TYIIASILAVLS ==y 3)1qQuey

175590°0Q
2058517 95%
790999°2
92%204°%6L
(X R R RERD
AR A NI L
$62206°SK
££8058792
200€10°0
1276617661
9£59€9746%
959118 4¢
270085°02
29829521
L02gsL L2
sPVINRYNY
B96925°8
P¥YSNYUSRSY
$91295°22
I ARERRE ¥R
249228741
£8€259°0
45y38590vy
65250579
%02400°0

4%0ssw9m
AR E LT RAR]
7689287 L
126282 ° L
82820118
NY3IW
Jry13W039

9H-1SNT
d-NI-YY¥
d-8d-Yv

X31i-5
1IN2ININI

ALy

49



zTZzZz22 z22Z2zZzz2 zZxz2zx2 2 ZEZZTZTX Zz22222 22222 xTXTETZT zZxTTE2

TTTIT=

@
~
|
"

—
o
1
"

TxZT22Z zZ222 T2z xrzzTZT 2 zxZZ2 2222 zTZTZT2 z2ZzTZTzZ=

ZTETXRTZ

D-2 000”1
$°1 005
$°1 002
"1 0oL
0°2 002
5% 0051
0°} 004
072 00¢
§° 1 004
02 00§
$ 1 09074
s°t 00$
St 002
$°1 002
$°1 00s
st 00%g
§°1 00¢
0°1 00%
§°t 00%
04 00s
st 00¢
6°4> 00t
01t 002
$°t 802
g1 00§
$°1 005
0"t 0001
0"i 0051
9"1>  000<s
0°1 G007 1
0%t Q0s 4
$°1 00§71
5t 00s 41
071> 008’1
0> 00574
0"t 00571
$°L 00s”}
0"t 00074
0"t 00075<
$°L 00¢
§°t 00571
0°4> 00072
0°L_ 00072
01> 06072
g°t> 00072

ig-§ L I'ER

Si
St
st
St
‘St

st
5t
st
St
s

St
04
st
St
St

St
51
si
St
St

St
0oL
QL
04
Ol

139
oL>
N
[1 3
0x

ot
Sl
02
02
02

11}
N

N
oL>
Q2

rzzz 22 ZxTXTxXX 22222 2ITxZ22 zTITZT=2 zT 22X

oL>
oL>

oL>

2222

222z 0oz Z2rz222 T T =2 z2zx22 2Tz xTxTZT 2 zZxTZT X2

rzTTxx

2222 T2z2TZ22 rzxxT T2 z2TERZ

zZ2xxTx

00571
000’2
0002
0051
005”1

00571
00s“1
00072
0%
045”1

00s71
00571
ao0s~“\i
Dos“t
00s~1

000’2
00Ss“1
0051t
0057y
000-¢

08072
00s i
00571
00571
00%°1

Q002
ooy
00t
000714
00s“ 1

00571
00Q-2
000°¢
Das“t
00671

00s”1
00¢
00t
00071
00s“y

00S

000“¢
000“1
00s ‘4
B80S ‘1

NM-S

(10} 00" ¢

(T 00° ¢
04", 05"t
Qes 00" ¢
gZz* LTI
0" 00 S
00" 00" ¢
00"t 00" 2
aL- 08°s
0z° 00°%
00”1 00" ¢
0¢* aon“g
0" 00" s
oL 00° ¢
0" 00°s
00" 00°$
0L" 00°¢
00°1 00"°g
00"t 00" ¢
00° 00"
(1 00" ¢
0Lt 00" ¢
3% 00°s
05" 60" ¢
(A 60° ¢
0L 00°f
(¢h e 00" ¢
£0° 05"t
0s” 00" s
ot*" (LR
og* 0s° 4
0s”® (U
0L” 0s$°1
0s”® 007 ¢
0L° 00°s
0s* Q0° ¢
Si” 0s° 1
St° 00°4
0s° 00°s
oot D0 %
02 00" ¢
00°1 00"
0" 00°¢
00" 00°5
0¢* g0" s
X1(-$ Xv3-s$

5374WYS ANINIQIS~WYIYLS HOS VIVE IVIILAIYNY

00°2
G0 ¢

0s°t
00°2
00" 2
08°%
00°¢

X9wW-§

"5 379vi

0°¢t

0°S1

0°stL

——

oo o
DN OoOwn

-

"
-

oocooC
5 a4 o o [
SSWVAaAno M N - MN
-

-

a
-

3
ONA — ™

-

o000 ocooowvwao oS00 GOo
« v a N »

QO m

e

(1R
D°<t

X34-3

6 9% 0%
0% " 0%
9% £ 0%}
2t 2y 0%t
62 €t 0%l
L 5% 01l
B 9% 0¢t
67 (% 0¢¢
082 6% 0%
$% 0y 011
8 1% 0¢i
S LY 0¢tL
oL ys 0%l
6S 8¢ 0t
91 L% 0%l
62 2% 0¢fl
1S 2% 0%t
4L 29 0%l
6S LY 0%
Yy &% 0t
0L £% Q¢
ST 28 01
2y £8 D5
$E s% 0%t
2 6%t 0t
9¢ 09 011
9y 22 0t
82 12 0%3
92 0L Ot
DS v 01
tL 2 0tl
45 2 0%
9 & 0%t
02 £ 0%t
1L £ 0f1
28 2 0%
gs 21 0t
8 8 O0ft
42 g1 0¢t
89 2 0t
£ 2 art
$2 2 0Oft
oL £ 0%}
28 £ 011
g " 0Of¢
ant }ono1

6L S §§
1S 9SS
SS ¢ $S
62 6 S5
2 1L 5§
2y 21 SS
€y LI s§
g LSS
§ 0L ss
02 6 SS
0t 8 S§S
92 8 S
0 B 5%
Ly 9 §5%
8L 9 sSs
£S S S
Le §  SS
S % 5§
St €S5S
92 % &S
TR R 11
T 6 S5
0y 8 &
(L8 S8
2% 2 $5
oL 2SS
6 0% 5§
£2 8% SS
6% €5 5§
£S5 66 S§
£L 65 $S
0 65 S5
22 6S S5
0 85 sS$
8L 85 §S
48 89S 5§
§ 2% sS§
2L 65 §S
L2 65 5SS
ar 95 SS
65 <SS S§
gL 95 SS§
SL 45 %
89 24§ §¢
LY 65 SS
3gALT LV

$9925469
$Q92569
5842569
Sg52589
§1$2s69

$4672549
$992549
5472569
$»72569
SE72569

5072569
5652569
5212569
$522569
5§E22569

S6L2S569
S812S69
$S9L2569
$512569
SLL2S69

5902569
SLIBIEY
S0{0369
SL4003469
5200369

5200269
$L611589
508( 589
542¢rs89
S6600S89

$260rs89
SS60rs89
S1600539
$8906539
$2490rS89

$990rS89
S{g0ONage
S920NdR9?
$S20NT89
SLLQNOB?

SOLONGRY
S600NAB9
SROONOR9
S$L00NQg9
5900n089

3j0wes

50



002>
002>
Goe>
002>
002>

002>
002>
002>
002>
002>

002>
002>
002>
002>
Boe>

002>
0G2>
002>
002>
Q02>

00e>
002>
002>
a0e>»
goe>

0nz>
002>
082>

002>

002
002>
032>
D02

ZZETZTZ2

T2 zx

=

Y]
]

wl

0t
of
0g
(114
0L

Qe
0L
Qs
o
ot

05
0%
0t
as
01

0¢
0%
0s
0s

0%
0t
02
119
02

0t

aL>
1}y
og

(V1Y
(13%
02
(117
(11%

0%
ot
st
111
(/3%

01>
a2
02
(139
Q2

2xZz2xZ 2ZzxEZxX xZ2ZEXTITZT zZZZ2Z2 2T XZZ

zxrxrz

gs>
0s>

0s>
0s>

Zxrr=2Z=

xITxz2Z

00¢
08t
00¢
(114] 1
DOt

002
00%
00t
00¢
oog

0os
00t
004
Q0%
00%

11114
0ae
00%
002
00%

00t
00y
002
002
(131}

00¢
003
oK

goe
0st¢

0Q?
00¢
00%
00¢
(11137

a0s
0%

001
(4]
002

02

00t
001
00¢
00¢

002 N 0g
00¢% N (13
0038 N 0s
004 N of
00¢ N 0t
00/ N 0s
002 N 134
002 N 0s
00z N ag
00¢ N Dt
002 N 0$
005 N (1]
005§ N 0¢
002 N [¢39
0og N 137
00¢ St 0%
0g0s N 0%
00¢ N (<14
00+s N 0t
Q0% N 0¢
002 L] (V1Y
00% N 0t
00s N D2
002 N 0e
Q0% N (3%
Q0% N ot
00¢. N St
00¢ N 5

Q00”1 N 0¢
(11174 N s
00%€ N (55
080071 N DS
00g N (%)
004 N 02
2113y N a2
004 N 0s
uas N l

00¢ N 2

004 N 82
0a2 N S
00¢ N 2

00¢ N gl
QoS N St
005 N Dt
0Q¢ L] 02
¥§-§ NS§=-§ 15-§

S3IVdWVYS A NIWIOIS-WYINLS YOI VIVA TVITIAVYNY

St
Qe
0¢
St
ai

2ZTzTZTZ

DY
ot
ot
St
st

rTZTETZT 2

st
(131
0¢
01
sl

TITZT22

0%
St
St
st

z2Zx2x

0z
ot
0L
LY
St

T2

St

g2
04
0L

2zxTxZTIx 2

(139
oSt
0st
0st
ot

zx2zIZ2

0L
0t
St

2ZT2TZ

0%

Gi
Qs

z2IZTEIT=2ZT
o000
~NO M

~

[ d]
o
[
v
@
o
L)
w

as
0f€
caL
04
0t

0%
02
02
St
<)

(133
oL
0s
034
Q2

0s
0l
Qs
0l

0s
0%
(13
02
St

St
0t

0t
04

0%
Q5
02
02
(1Y

0¢

$>
02

St
it
St
s
st

St
St
1]}
St
St

St
St
St
S
0t

St
oL
st
St
St

St
st
St
Sl
St

o>
0t

ap
Q3>
oL>

5>
s>
S>
01
194

$>
£>
<S>
s>
(3

$>
>
$>
$>
S>

s>
(93
$>
<>
[

[$3
$>
$>
<>
<>

S 3ravi

st
08¢
0t
0z
(131

St
St
a2

ot

a4
o
ot
0%

¢
St
02

02

M~ Ow
-

[1X8

17}
04

0s1
002
002
00t
04

0ol

0¢
as

gz
0L
1}
0s1
(¢]1}4

0s¢
001
g5t
os1t
02

0Z
at
0%
02
05

02
02
gst
s1¢1%
0s

gsi
ost
0%y
0st
ost

0s1
0sts
02
0t
(134

(XY
Qs
02
051
(s34

0!
0ot
02
02
001

DSt

0¢
[$59
(131
(39
0t

0
0t
0s
0t
0g

as
0t
(134
0%
(639

0%
(139
0t
g
02

(134
02
02
02
02

(2%
G
$>
5t
S

0¢
(131
0s
51
02

04

QL
02

<>
Sl
0t

03-$

$SP2869
$092569
$S852569
$$52569
SL52S69

S6%25689
5872569
SL72569
$992569
SE725469

5092869
5682569
$212569
$§228¢69
S522869

5612569
5812869
3912569
SS12%69
SLL2S6Y

5902549
St10269%
SOL0J69
$200249
$00)69

$200269
SE8ifSEY
$Q611S89
S621€S89
56407S89

§L607599
S§607589
S160fsS89
S890rss8y
S490rsS89

S990rs89
S180NCY9
S920NQ39
§S20NABY
SLLONGE9

SQLONnage
$6008089
SROONQEY
SLQNNERY
S9OONGY9

a)0aes

s1



OH-LSN] d-NT-VY¥

SITINVS LNIWIQIS-WVIYLS HO4 VIVA TVIIL4aTVNY

Jd~Gd-VY¥

*S 318viL

d~NJ)-VYV¥

207>
20°>
20>
20>
20°>

20°>
20>
20°>
20>
20>

20°>
20°>
20°>
20°>
20°)>

20>
20>
20°>
20°>
20°>

20>
20°>
20°>
20°>
20°>

23>
20°>
20>
y0°

20°>

20>
20>
y0°

20°>
20°>

20°>
20>
20°>
20°>
as”

Dz-
20°
20"
20°>
v0°

d-0Y-v¥

00t
0si
Qg2
0%t
0s1

00z
(1))
00%
00%
0L

002
QQQ- L
0l

0l

004
o5t
00\
ast
04

Qdt
7]
04
QL
0L

asi
002
(1%

a0l
00¢

04
0s
04
(1]
0L

a¢
04
02
00s
Q0%

0L
002
ool
00%
0¢

421-5

$§92569
$092569
$852569
SE52569
5152569

$6%72569
$892S69
5292549
SY72369
S§EY2S469

5092569
S6L 2549
$2€25¢49
$522849
$T22549

$612569
$8L2549
S9L2569
SSL2549
SLL2S69

§202559
5140369
$0(0269
5200369
$£00249

$200169
SLoLrse9
$04L 1589
562(rs89
$660rS89

$260rs89
556019589
$160rs89
$890rS89
$L90rsS89

5990rS89
S180NCE9
$920N039
§520N4Y9
SLioNage

SOi0Ndg9
S60DNQ8Y
S800N089
$200N089
S?00NQB9

sydues

$2



N N Q" 1> 00¢ (1194 N N N 00072 0s* 00°s 00°s a°04 6y 6% 0¢tL 21 L)L $S $%2Q0802
P) N N g 1> ost 21> N N N Qs -t as” 00°¢ 602 0%¢ S €S QT 1t 21 $S $22050¢
N N N 1102 ¢ [P XY N » Q- 0001 (7 [HUDEY 00°5% 4751 S5 1S 081 9% L1 SS $120804
N N [ 00¢ D(> N N 0* 000°% 0Lt 00°¢§ 007¢ 0USy 0y 26 OfL 22 4L §§ $02050¢
p) N N Q°L> 00071} VA N N 0°1 00s“14 0e” 00" 2 0s"1L g°s 9¢ 12 1L 2% €€ ¢%§ $700s02
N N 01 00s ai N N N 005”1 0L° (971 ¢ 6s1t g°s ¢s 8% 0L 9 L1 ¢S $891569
) N N 0%L> 00¢ ot N N N 00574 (L 00" s go-e 0°0¢ 0 6% Otl Yy LL SS SL9%569
N N 0°L> 0s1i 1]} N N N 0051 ot” 00° ¢ 00°2 0°s 8 &% 0% L L?» ¢ §¢S S99C569
N N G t> (41124 at N N N 00<s“1 119 00°¢ 00" 2 0°01 £S 8% 081 22 Gt <§ $7949569
J N N 0L 0096 gl N N N 005”4 [+ 19 00" s 60°% 0°01 15 99 O%¢ 2¢ & $S SE{9ES69
N N N 80¢ gid> N X N 00s71 ge" 80 ¢ Qg2 0°0¢ 7 4% 0fL 9t £ S§ $29¢869
P L] 8 g*L> [+DI]Y [} N N N 0001 ys* 00° S 00°¢ (11 Y 9% 9% 98L 172 Vv &% 56553569
N N 0"1> Q0¢ ot N N N ans”1 0r° 00°s 00°2 080t ?5 92 2¢1 0SS ¢ 1 39 585£569
N N 0"l 00y (121 N N N 006”1 oLs 00°¢ 00°¢ 0°01L 20 27 Q%L 12 2 s§ SL55569
) N N 0"t 002 8] N N N 000~ 0s " Q0°¢ 00°2 D=2 It 8% 0¢t &6 v 8§ $9S£569
N N oL aQs oL N R N 00s 1 0s° 00" ¢ 00°s D°S1t SE A2 0t £ 2 ¢S ST6ES69
J N N (L} 00¢ ot N N N 0007 (139 00" 2 0s”1 0°s 7 1y 0L S [ $S891569
N N 0t 00s aL> N ] N 00074 0s” 00~ ¢- 0s°14 0°g SE LY OsL 2L ( ss SL7£569
N N S 902 oiL> N N N 0001 (I 0Q°z? [1E 0*¢ 25 ¢ty Q€L $S v ¢S S$H 1569
H N N 0t 00¢ gl N N N 0001t 6" 00°2 0s° ¢ [t 56 9% 0%t 95 g1 SS§ S”u¢569
N N [ 000°1 0w N N N 002 Qs " 051 0571 Q°s ¥ "L 0L O St ¢S SL{7€56°9
3 N N st Q9s ¢ 0i> N N N 0001 [¢1 19 0072 D%l 02 9 € QL 2% §1 ¢S $2%4S69
N N [ 90071 01> N N N oBs "t 02" 08" 2 00°2 G 0% 8y £ OLL 65 SL 55§ S5L94569
N N 0" 00t o1 N N N 0485871 0s” v s 007 ¢ 0°¢ 66 ¢ IfT £ 8 §% 5718569
J . N N g°tL 00s ot N N N 002 (1} 00°2 0s° 1 0°g 8L 2 WLl L9 9 sS S22%569
N N (A Q¢ si N N N 000”1 0¢" 00"t 00" ¢ 0°91t §$5 %¢ 0%l 65 9 sS S124¢569
? N N 01> 00¢% 0L N N N 000°1} 08" Q0" ¢ 05 0°sl1 0% §¢ DLl 92 § 5§ $6L%S569
N N 0> 00¢ 0L N N N 005 og* 00°*?2 0s°1 0°01 S 26 DfEL 8S S S$ S218569
N N 0°l 00! g N N N 0ns“1 0" Q0° ¢ 00°¢ 0-0t £ 05 0t 2 4 §s STLES69
) N N [ Y g0s? i St N N N 0S¢ [iT9 00° ¢ 00°s 0°0% &b &% QTL 2y S §S SOLLS69
N N §°) 00¢ ot N N N 000" Ds* 00°¢ 00°¢€ 0°s 64 L LL4 29 5 §S .5908869
J} N N a°t 00¢ QL> N N N 00s“y 0s” [I1LRRY 0s° ¢ s £S 65 0ft 02 §  sS $90%s56°
N N §° 00¢ " 0S N N 1] 000714 0L° 00°% 081 8°s DS 9¢ OSfL Of § §S S001S6?
N N Q% 1L> 004 [V N N N DOoG”*\ 02" g0° s 80°2¢ g°L §2 95 0ty &2 9 5§ $262569
) N N Q°i> 00t N N N N 00¢ oL” 00" ¢ 0¢°t 0's 85 25 D€l 2% 9 5§ $962569
N N 0t 0Qg”1L gl> N N N 9097 ? or* 80°¢§ 00"2 0°0t 8¢ 29 Qft 2% 2 SS §262569
Pl N N n°l Qg | sl N N N 000~ ¢ 00°1 00 ¢ 80" ¢ 0°Qe2 $2 1S 0Tt vy ¢SS S162569
N N 04 0001 S N N N D05’ (1) 1 Q0°s 00°s 0°51 £S5 05 Ost &% 2SS SD&62S69
N N ¢t 000°L 5t N N ] 00¢“1 0L 00°« 00°¢ a‘st 08 Ls 0%l 49 21 sS 5582569
F N N 0°2 (VIR Y (38 N N N 030“2 oL’ (€114 g0°¢ 0°94 LY G Q€t €L B1L $S S782869
N N 0°t 00z (43 N N N 00571 0L 00" ¢ 00°¢ 0*¢1 $2 62 DEL Yy &L SS $292569
Pl N N St 000714 (X8 N N N DSy 0L° Q0°s§ 00°sg 0°s1 0$ 82 0Lt 27 6t SS $622%49
N N S 00014 s L N N 00972 0L° 00" ¢ 00" % 8°51 22 1f 0Lt 09 9t S% $%42%69
N ¥ $° 0007 51 N ) N 00571 aL” 00°¢ 00°¢ 0°02 92 2% 0¢1 OY¢ St s§ SEL256%
J N N L} 00g St N N N 000’2 001t 00°¢ 00°¢ 0°0L 8 L7 0L 95 9 9§ $6925649
a3-S Ig-s 3g-$ ¥B8-§ 8-S nv-s SY-§ 9v-§ NW-§ X11-§ XY2-S X9W-$ X33-5 QNLI9NO 3anLIlYY 3)cwes
J 4

J PINUIVUOI -5 TdWYS INIMIQIS-WY3IJLS ¥OI VI¥Q I¥ITLXIYNVY "¢ 3178vi



002>
oue»

002>
o>
002>
Q02>

aae>
age»
002>
N

002>
002>
002>
002>
002>

002>
00¢>
402>

02
st
0t
(139
SL

02
0e
g2
02
as

0t
gz
Qe
0t
114

114
{124
Q2
a2
og

St
02
ag
0L
02

Y
133
02
124
02

a2
174
(Y
0%
St

0%
of
0t

0’

0s

0t
137
0s
0s
0¢

zZ2222 Tz2z22Z 2T T2 xzz22 zZzZTZZTX z2TZ 2xz2Z2 2zxzz2ZZ2

z2x222

=
J
(7

[1i}%
a0t
00%
00¢
ast

ooe
111}
002
00%
002

00
00¢
001
00¢
002

00%
0s
054
051
1111

0st
Q0?2
002
00¢e
0g0e

00s
111]1
002
0D2
Q0%

Q02
0s1i
002
Qo¢
002

IV}
004§
Qas
00%
00t

Qot
00%
00¢%
00k
00%

00s
Q0s
a0s
D02
002

00¢
Q0%
a0¢
002
aat

002
ao0s
00t
00t
Q0s

00$%
00s
00¢
00s
00§

004
1P}
002
00¢
005

00
002
00¢
00¢
00¢

aas
o0t
00t
Q02
0og

0Ds
00x
00t
002
002

Q0%
00
00s
002
00%

Qs
0t
04
Qs
S

2TZTZ z222 2 2T xT2 zZz2z2
(=] o o
N » ~

2z2zE2
[=}
(]

0s
0%
0¢
Dt

2T I2Z

5t
51
Q2
(139
02

TTZ=Z

139
(114
0t
0t
U111

Z2XTTZ

0%
0t
(123
0%
0s

TzZz2Zz2

NS-S Is-s

Z2zT2ZZ TZETT=R 222 zZZT T2 - 22222 2xzZT2 TzZ22Z

@
w
Ll
w

1131
as

(1F]

St
0i>

01
St

01>
D>
otL>

wv
-

o
a
]
v

058¢
0%
0s
02
St

ot
0s
0s
0s
0t

1]
02
ai
gl
St

02

0%
(134
(137

004
Si
0e
0sL
0l

Qe
0¢
0s
0%
01

0!
001
0!
02
0s

0s
0¢
(V3%
0e
04

IN-S

gL>
0>
ai>
oL>
o

ai
ot

01
St

St
04
0L
ai
oL

o
01
at
aL
Si

at
0t
QL
01
ot

1]
gl
oL
St
al

1] 8
gl
ot
129
oL>

St
Si
V]
Si
St

01
ot

St
11}

ON-S

S$>
$>
5>

<>
[$3

$>
b

5>

[$3
5>
$>

5>
5>
£>
$>
$>

$>
$>
$>
$>

$>
<D

$>
$>

OuW=-5

PINUHIVDGI--SITdWYS INIWITIS-HVIHLS HOJ VIVO TvITLAIVNY

=222

002>
0°002

0°0s
1119

0°02>
0rast

g‘0e>
p-pDe>
a°02>
0°Q2

0°02>

D 02>
0°02>
07081

070>

0 02>
0°02
0°02>

0°02

D°02
0°02
0°0e>

0°02
0°g2
D°0z
D°02>

0°02
Q°02>
0°02>
0°001
0°0e
0°0¢
0702
0°0¢
0°0Z
07051

¥i1-5

"$ 38yl

st
St
0s
ot

(13%
02
0g

51
124
at

St
134

ni~s

ads
0¢s
0st
051t
Qs

a2

02
0l
05t

0¢
0si
0s1
ast
0¢

00t
0s¢
0t
Qs
0t

0¢
Si
04
0st
0L

0s}
114
02
00s
aslt

0414
eot
0ol

001

Qg2
a0t
0st
0%

0st

asi
asi
@

0st
0s1

¥3-5

(57
Q¢
g
0g

ot
0t
S
0%
(131

02
02
0¢
ag
09

0%
Si
02
oz
02

Q2
Sl
02
(124
$1

(11
(139
0¢
D¢
(414

02
02
02
St
51

(k1
92
o
0¢
0g

0s
Qs
o<
0g
1Y

03-%

$52050¢
$220s502
$120S6G2
5020502
S900S0«

§89¢569
$L9%S69
S99¢£S569
SI9KS49
SE9£569

$298£569
S6SESSD
5952869
SLS%569
5959549

S£5€569
S8Y£S69
$2%£869
$97¢549
5YY:3649

SEYLS49
$271569
SLY1569
SPE£S69
SL2E86479

S12%S849
5615569
SLIESH9
SELES89
SOL€569

$905549
§$Y05£549
S00%S49
$262569
S762849

$262563
S162369
$062569
§582569
S282569

S282569
S6£2569
5722569
S£22849
$692569

J)0wes

54



5%

sample

6952495
695273
bF52T45
6952798
4952825

6952845
6952858
695290s
6952918
6952928

4952943
&R8E978
£95300%
6953045
6953068

4953105
6983135
6983175
6¥5319s
6953218

69535278
69533458
6955418

69583425

6953435

6953448
69534458
6953475
59534858
6953535

6953545
6953578
6953583
6953393
6953625

6953638
6953648
49536465

69534875

6953685

7050048
7080208
7050298
7050228
7050245

70
1048
70
10
100

[y
70
70

0

100
ra
200
70
70

70
158
15¢

50

[44]

70
70
0
70
100

&t
70
30
70
¢0g

70
150
100
100
156

AA-AU-P

.02
<.02
<. 02
<.02
<.02

<,02
<.02
<.02
<.02
<.02

<.0D2
<.Q2
<.02
<.02
<.02

<.02
<.02
<.g2
<.02
<.02

<.,02
<.02
<.0¢
<.02
<.0¢

<,02
<.02
<.902
.02
<.02

<.02
<,02
<.02
<.02
<.02

<.0?
<.02
<.02
<.02
<.02

<.02
<,02
<.02
<, B2
<.D2

TABLE 5.

Ab=CU~F

AA-PB-P

AA~IN-P

ANALYTICAL DATA FOR STREAM-SEOIMENT SAMPLES~-continued

INST-HG |



2222 TxzEZZ TZzz=z Txzrxr2Z 22xZzZTz xZ22Z2z=2 Zzxzxzz2 ZzZ2222

xZzTZTxT 2

-
(=)
[
%]

z2zZz=z22 zZTTZTxX2 zZ2T=2T 2rzzx 22Zx2Txzx I Z2TZ T 2zzz2TZ 2z222

ZTxXTIT =

-~
&
]
"

Coo0Cco
L]
- - -

L] »
v

=Rl ~NeoN=]
.
- o e

v

e a a
- = - -
v

.

ocooOOo DOoo0O0OD
. e v & ¥
Ll ol
vV Vv

w0 wm
[ ] e n
R I

»
- -
v

¢ a w3
- -

o0DOooO OnVnoodD
.

Q0s”t
00st
D0s“t
00s“t
0Qs“1

nass
00571}
00s !
00§“14
00574

0001
000“¢
005
g0s“
00D

00s
00«
00571
00¢
002

00071
00071
0007}
q0071
002

00s
004
0001
00s“1L
Q0s“1

00574
00s5“1
005”1t
004
00¢

00s
V] ¢P]
00s
00%
002

DOog
00074
00s
004
00s¢

va-§

(1192
0>
o>
ot>
Q>

01>
o>
oL>
oL>
02

5t

01>
o>

aL>
aL>
Qi>
1292
0>

o>
0oL>
ai>
01>
oi>

(4] 9
oL
ot

o>

(1]
01>
o>
oL>
ai>

01>
o>
02
0L
o>

01
0
VA
[}
138

- 1 z2IXTXHZ F 3 3 2 4 xrxzz=Z Z2TETXX rT22 ZTxTZT XN TETZT2Z

ZTEXZxx X

ny-s

z2z22= 2T zz2 zZZTZzzxzx Xxz22 ZZ2XX ZzZZ222 T2 Zx=222

xTZzTXXZTZT

Svy-§

22222 zZEZ=zx2 222zx T rzzZ2 22222 xXTZTzZzT 2ETTxTX zZzz222

TTITTX

9IvY-3%

00571
00s“ 1L
000“1L
0%
Qa0“t

60s“t
0og-si
0001
00654
0ng“e

00¢

Q00714
000”1
00573
005”1

00s‘1
0051
000
ags“t
000-2

00§t
000“4
00571
00s 1
00s~’4

000°1
00§71
00571

000“2

0002
Q0902
00s*¢
00¢“1
000“2

00s“1L
00042
00s“1t
000“1
0051

000°2
00¢“2
000°?
0005
00¢”1t

Nk -§

0z*
0s°
0s°
0er
gs*

8s°
0e°
0s*
o¢”
0"

00"
0s”
0s°
Gs*
0¢s°

0s”*
ag*
gQ ‘<
0s*
aL°

as*
(119
(V] Y
os*
0l°

0¢°
0"
00"t

(17

]
117
00°1L
0L°
00t

0L”
00°t
(172
0"
(1)

00°1
00"
0s°
0es
og*

Xii-s

PIDUYIUOI--§3TdWYS INIRIGIS-WYIYLIS ¥O0J YIVA VITLAIVNY

.
~—

[~N~>Reol N
L]
NN o

. L - * - L[]
an~N@an
- —— e

o o .
(=N N
-

o NeN=Najal oo oo
.

.
[—

O

ooo<Qo
.

[~ N W
- -

-

.

oo
a Nl Ao

garooqQ

s ) W o
(=R NN

- - -—

- & 4
NDDNMO (=]
- -

’

.

e -

.
WO NQ W
-

CUDO0OC OO0 DOOOO
4
NN SN

233-S

‘S 378vi

£2 1f 0%l
69 92 0t
48 92 0%t
8% 0f 014
2 0¢ 0%t
6% 2f Oft
¥ 25 0f51
6% 6% Ot
£ 6T OF1L
68 8¢ 0fL
2t 6% 0%l
12 68 0%
72 €% 0t
28 £7 0¢}
s 9% 0%t
7§ 6y Ot
§ £5 ogt
45 €S 0%t
4L %5 0gt
L 5 0%t
12 87 0¢lL
79 4% 0t}
28 2y oft
YL 9% 01t
£ 05 ol
£ 0s 0tlt
71 £S5 0%t
Y 2§ 0tt
6 25 0%t
9 1§ 0%l
6% 6% Q%
4% 9y 0%t
12 Iy 0%t
8L 99 0%
8L &y 01l
¢ 65 Dt
£ 0 1tl
2% 85 Dt
6 8BS 0%
L 25 0%t
it 95 Of1
s % 1fl
£ 95 071
Sy »y Gt}
§2 4y 0O€1L
ANLIINGT

9 05 s$
Yy LY SS
4% L% §S
28 4% SS
68 Ly SS
(S 8% §§
0 69 S§
§¢ 85 $S
18 8% $§
S 6% SS
62 15 &S
82 LS SS
Qo 25 §S
¢ 2§ §S
62 Y5 $§
61 95 SS
¢ 19 §$
9y 25 SS
sy 25 SS
0% 2S 8§
2L 69 €5
L2 &% SS
87 1y SS§
¢L 8% s%
0z 0§ SS
Ze¢ 05 S§
92 2% $S
Ly 2% SS§
Ly 2% SS
9 9 5§
6 1% 5§
8L 1Y §¢%
6 £ §S
7S £ §S
§S €9 S
2 0 SS
27 LSS
s 2 s
8y 2SS
6 £ $§
8¢ 0 §¢
£t 01 §S
&r LSS
2§ LY SS§
07 21 S5
3eNnLILYT

$2v0822
$1L%082.
sQ0y0NB2L.
S$4%082¢
SBL0822

5¢1082¢
S95082¢
$§£082¢
S9£082¢
sgi08es

$2¢0822
stg082s
S0£0822
$620822
$82082¢

§42082¢
$920824
$92002:
shz082!Z
$g20822

§2z20822
s12082¢
S61082¢
SELO82L
$210822

§71082¢
s»1082¢
SEL0B2e
s2i082¢
S¢L082¢

sLL082e
§600822
590082¢
$70982¢
S100824

SSE650L
$9£6502
SE£6S0L
$2¢6504
SLEG6SDL

S0£ 8502
$99850¢
$05050¢4
$620502
$92080¢

#)dues

56



Gs
ot
0%
0s
Qs

TZzZZ22

0s
05
as
s
1039

ZrxrxzzZ

02
ot
134
Qs
0%

xxzTrErzx

$i
a2
al
02
0¢

EZ ZZT X

(141
as
0l
04
0¢

Z2EXxT X 2

0%
az
0!
0s
0§

T2z Z

(17)
0s
(173
og
(31

z2xZTzZTX

2T Z2
o
[y

602> St
Qd2> 0%
N 17
N 0s
N 0t

zZEZTIZIZ ZZXTZT X Tz zz=2 2 T T IXTZTX xXZ22x T2z 2 2 ZRE2 z2ZT 22

ZZTXXTX

11133
0902
0st
0oz
goz

00%
00¢
0st
gaz
00g

004
00e
002
00%
oos

0Q2
002
00¢
002
0072

002
oSy
Gof%
0oz
00g

001
o2
00s
0%
Q0%

00t
oot
00¢
¢og
(118

002
oot
L]
oag2
DSy

0ag
00t
0Dg
00t
002

00¢L
00s
00s
00¢
00s

00s
002
00s
1131
005

00t
111
Q0%
00s
004

111}
00s
00¢
00t
00¢

Q0%
0Qt
Qos
00%
a0t

00%
00¢
004
00S
00s

004
(HUY
002
00!
00¢

00¢
00¢
Q0¢
00s
Q04

gaa
00t
00s
00s
002

§s-S§

PINUEIUOI-—5I74dNYS LNIWIGIS-HY3YLS HO3 viVQ IVIILATVNY

)

0t
Si
st
Q¢
0f

222

02
of
01
0x
(133

csxrzxz=22z

0z
(€11
0¢
0%
o1

z2rxz22Z

of

0s
o€
ot

zx2Zx x

0t
Q2
(3%
0t
0s

z2zxxx

5t
o<
04
02
0%

Tz x=22Z

139
13
(13%
0x
0%

X222

Ot
0%
0t
131
St

2z xTx zZzRZTZ
SoDnoo
Mo N M an

2z
“©
’
[
-
(%2
[]
A

Qs
o2
02
(039
0¢

ZZZx

0%
0¢
0s
(U
1}

Tzz2=2

0L
ot
Qs
)Y
(3%

2Zxe2e2z

02
a2

(439
ot

222X
z

0t
0t
0t
1Y
os

zZzzT=zZ

ax
0%
{119
(139
(314

Xxzxm2Z

0f
0¢
D2
st
02

TTZTZT=

03
0z
ot
(174
0f

ZTXTZX

051

ZTzZTZZ
[= RN =N
Y

@
@
[
%]
Q
[N
[
w

st Gi
5> oL
L at
! oL
$ ]!
1] al
s D1
(13 2]}
1 (121
0% o1
g 0t
(114 04
{13 aL
0s ]S
o< 0t
00g (]!
0¢ at
0¢ oL
0§ 0l
0t [}
0s 04
0ot gt
8¢ 31
(139 1]
0s [1]8
S al>
(63 Ot
0014 St
{134 02>
a2z 04
439 (4]}
02 oL
St st
$> 1]}
(139 ot
{151 Gl
0f oL
0L 0t
0% ot
Si as
001 ot
0¢ Gt
02 0t
02 o>
02 ]}

>
5>
(%4
$>
$>

$>
(D3
P
<>
<>

$>
>
$>
$>

g$>
$>
5>
>
$>

$>
19
%>
1 94
>

[$)

02
(1%

(9]
S
$>
>
5>

$>
oD
S
8>
9D

$>
134

0 g0t
0702
0°02>
0ros
0°00%

0°0¢
0°00¢
0°as
0°001
0°02>

0°0s¢
002>

0°0%

0°0f
0702
0°002
0°00¢%

§°0¢
070¢
07002
07061t
0°00t

0°004
N
8°05%
a 0!
‘902>
0°'0s
D°0¢
0°02>
0°001
0°00%
002
0704
002

0°0¢
0'02>

0001
0°02>

vi1-%

*§ 378v1L

0t
[t3Y
0t
(139
(139

Qs
0¢
0¢
0L
64

0s
osi
(431
00t
Qe

0S¢
af
04
0s
0!

o2
oot
[VEY)
02
st

0s
124
(]
Q0
0s1

a4l
00t
Dot
ot
139

as
st
D4
S
Qe

0s
04
0s
0z
0s

ny-s

04

g
Q¢

DL
04
0S4
01
ass

0L

0s1
ast
002z
0st

0800
a0
002
0s1
(119

081
0st
00¢
st
002

GL
(17
00¢
ost
03¢

oSt
00l
0!
03
0si

001
oSt
ast
Qs
0t

002
0si
Q2
0}
04

¥3-$

D4
3%
at
0t
St

St
(1 14
St
01
St

0l

1
0%
ot

(131
ot
0%
02
st

D2
0z
(43Y
St
02

114
0f
(1K
0%

02
ot
ot

04

i
St
0%
11
St

(13
0t
(411
124
02

0J3-3

$2v08¢4
510822
50v0822
$410822
$95082¢

5££0822
$9¢082¢
55¢0822
S21082¢
sxe0822

$210822
S150822
500822
§620822
S82092¢

S42082¢
$92082¢
552082¢
$%2082¢
$120822

5220822
syz082¢
5610827
s8lQnz.
$¢1082¢2

$91082¢
Sy1082¢
ssL0e2z
$ZiDReY
§21082¢

SLi082L
$60082¢
$90082¢Z
$900922
S10032¢

SSL650¢L
S7E650L
SEL450L
$2£650¢
S12650¢

$0¢6504
$39035902
S070S04
$4206S0L
$920s0¢

ajduwes

57



t41 e
90°
20"
oL"
GL°

80"
20
90°
”"e
90°

70°
4N
90"
20°

80°
20"
90°
88"
90"

90°
2’
90"
g*®
80"

90"
g1’
90°

BOD°®

20"
°0"
80°
ge°

SH-1SNI

PANULIUDI ~=SITVdWYS AINTWIA3S-WVIULS 804 VIVA TYITLATYNY

Qv
a»
(524

0s
0s
0g
114

0y

d~N1l-V¥Y¥Y

ot DL
(1] 3

S $>
Q1 0t
ot 5

ol 0ol
0l 02
D1 St
oL (1Y
St Se
ot S

02 0S
[ 14 ¢
0z of
se DY
St (0}:]
g St
S $2
S Q2
i St
1]} 0%
oL 52
1]} 131
a2 ag
14 Sl
at (13
(439 Qs
<> 04
S 06
g D1
L4 0y
S oL
S S.
(i]? (119

d-0J)-vy

d-8d-vYY

*¢ 378vy

]
Lirizx 22 zZx 2 2zxx2 zZxzzx2 ZTzz22 2TxXxZTX

22T EXT

20>
20°>
2q* >
20°>
20°>

20>
20>
20" >»
20°>»
20°>

d=-0y=-vY

(1]173
00§
002
Q0§
04a¢

00
00¢
002
6]V
002

000“¢
02

02
0ar
00¢

00¢
02

gos
gst
00¢

00g%
DS
002
002
0sli

0L
0st
02
002
a0l

0¢
0s
002
002
00k

0st¢
001
QQ2
aog
00%

ast
0%t
0st
0qQa-t
0%

¥2-9

$2%082¢
S{yQe2:
$07082¢
56£082¢
sgioaey

S{¢082¢
$9¢082¢2
SSE082Y
$71082¢
S£§0924

§2¢0822
$1:082¢2
$0¢0822
§62082¢
§820822

siz0e2e
5920822
§620822
$»2082¢
$€208924

5220822
si2g824
5610822
581082¢
s210822

S9L1082)
IyLo822
SEL082L
S21082Z
5210822

$11082¢
§$60082¢
$900827
900824
sio0a2¢s

516502
$7¢650¢L
$ETU6S0¢L
$28650¢
S1LE6S0L

S0£450¢
$*90502
S0Y0s0Z
5620504
$920504

2|Cwes

58



Z 222X Tz ZzZxzz2= zZZT 222 zTzTR2Z2 zz2zZ2E ZTzTEZZ=2 ZE22 X

2T

Q3-$

TEXTZZ TEZEEOZ TIZTZTZ X ZZzzxT X ZZXZTxZ 2 T ZT2TX Z2xz2XTZ2 TZZTx=
~

TXT2TZTZ

18-~§

wooob oo OO wvnwn
3
- o v e
v

8=y

01>
0°>
gt L>
0°1>
a“ >
g°1>

oo
L ]
- -
v

v

. . [y
-

oODOOEe Ooooo (=R =N == ~]
»
— v =~

. >
— - - -

.
— - - -

F]
v

v

e s 3 @
v g e
v Vv

cooOowan
L]
- v v -

18-§

00s“%
00571
Q0Q-“2
0081
Q0s~“1L

001t
o001
gos~“t
00541
00571

0oL
0069“1
00s“4
00§
0057t

0G0l
00%
0117
004
(o117}

00s
0os L
004
0057t
002

004
0001
Q02
00¢s
00s”*)

000’1
000“1L
Q0“1
0001t
D00’

005’y
00G“4
D0O~”1L
0as

Q00~“1

0051
000”14
0001
00.

005t

¥B-$

01> N N N
olL> N N N
oL> N N N
0l> N N N
.0 N N ]
oL> N N N
oL> N N . N
DL> N N N
01> L] ¥ N
o> N N N
(49 N N N
0L> N N o
(1194 N N N
o> N N N
ot> N N N
(119 N N N
0> N N N
01> N N N
DL> N N N
01> N N N
0> N N N
Q> N N N
ot> N N N
aL> N N N
o N N . N
Gi1> N N ]
o> L] N N
oL> N N N
o> N N N
0z N N N
oL> N N N
oL> [ N N
a1> N N N
0> N N N
0e N N N
o> ] N N
aL>» ® N N
01> N N N
Qi> N N §">
o> N N N
oL> N N $°>
01> N N N
aL> N N N
0L> N N N
oL> N N N

a-3 ny-s SV-§ 9y -3

Qaos
00¢
00¢
002
005”1

00s“1
00s”1
00!
80s7¢
a0l

00G~“2
ags“ L
000’1t
00s°1¢
ans“t

Uos i
002

000”1
00¢”1
0Do“s

00514
000t
0051
000“}
000“t

00§t
0051
0057t
Q0s i

00¢

0001
0042
905 -1
D00~y

00571
00571
00s’})
00072
DQQO~-2

D0s“1L
00s-1
0051
0057
0007}

NW -3

oLr
0¢°
02°
05 °
0s*

(5
0e°
gL
(A
(1] 9

oE”
0L
(0} W
ao-t
Qs”

02"
ot-
Ds*
02"
0s°

92"
nL”
0"
(U1
oe”

00"t

0s°
0s*
De*

Qas”
0s”
0e°
0c¢-
0§~

0s°
05+
os*
0s°
{17

0s*
00"
(1 4
QL
0s*®

Z1t-S

00°¢
Q0" ¢
00°§
00"
00°s

Q0" s
00°¢s
00°¢
00 s
00°%

(11093
00" ¢
00°¢
00°¢
00°2

0a°s
No° g
00" ¢
08°s
0B"2

00°¢
g0~ 2
80°S
00° 2
00"t

0G°S
ao°s
00°¢
00°¢

Do°g
00° ¢
G0° s
60" ¢
00" ¢

aG° S
00°%
00°2
00°¢
00°%

00" 2
00" 4
go0"s
80" §
an” s

xXv3-8§

00"t
00°1
oD° i
0s”1
00°¢

00°%
an-g
01
00"°2
qo-¢

08" ¢
00°2
05t
Q02
sty

00°¢
051
0072
007§
LV

00°s
o0° L
00°2
0L°

00°2

00
00°2
111 R
007«

00°2
g0°?
0D0°¢
00°2
aD°2

a0°¢
go°2
00°2
00°2
00°¢

00" 2
00°g
00'%g
Q0§
00°¢

I9w-§

PINVHIUCGI~-53TdWYS INIWIOQIS-NVIYIS ¥O37 Vivg TYILLIATVYNY

- . -
CalV R WO A

»

coococo ocoecoo
” L] L) -
M an M

ocoocooo
-
W AN

OoOoDoL
v . " L]
WO MmN

(=3 == N~y =
.
N VN~

]
.

Do o
»
Cunn

-

LI S B |
P SN A

.

» >
-

Qoo [~ N =Nl N1 (== N ===
. .
(LS SV W P N S 7N

X34-$

‘¢ 374vi

9?2 92 Vit
62 92 051
g% 92 0%
96 £2 0€1
£1 9% 0%¢
¥yl £% 0%t
82 1% DYl
22 Ox 0%t
¥2 12 0%t
{1 42 0%
€ (S 0%t
& 2% 0%l
2L 15 0ft
2% 6% 0%1
£S 05 0f}
%S 95 DL
as 95 0ft
5% 9S 0%t
Ll 95 0%t
7 9% 0%
L7 §¢ 0%t
2 4% 011l
T2 6% 0%l
4L Uy 0Ot
Sy 0y 0%t
&% LY DKL
94 2y 0%
SL 2y 0%t
Bt ¢y 01t
8y £y 0%t
e S 011l
gf S% 0Of1L
gl L9 OS5t
L 9% 0%t
05 %y 05}
» LY 0%l
Sy 2% Ofi
9% 2% 0Otl
28 1S OflL
¥y 16 0Ot
L Ls Qg
62 SY 0%t
£9 Yy O%
Ly 79 0§t
as 09 0%l
QNLTINOT

6 2§ SS
8! 5¢ S§
SL 8§ 6§
21 95 6%
i £5 §¢§
9 7% S§
£2 %% SS§
% $% 8§
2 95 §s
65 YS <%
é] 89 sS
% §9 &%
85 $% S
62 29 S$S
Ys 6y €%
Yyl 1§ 5%
t? 97 §S
65 89 S§
6 49 §S
6L 89 5§
22 6% SS
27 LS §%
L5 6% §§
6s 1S S
Q2 45 SS
£S 99 S8
yL %S $S
2 75 5§
92 85 S¢
92 S§ $¢
Ly 89 s§
5§ #9 §§
4% 65 S5
L 45 5§
9% £S SS
22 IS $§
6L 2% §§
St 4§ S§
8§ 9% S5
{ LS $8
£ L5 SS§
98 L9 SS
22 €% §§
09 9y <S¢
2y 9% $§
3enLTLYY

$611822
S81182¢

.SLL82y

S9L182¢
$90182¢

$5Q182¢2
svQL822
5£Q0182¢
$20182,
stoLeds

SE8082L
s28082Z
5980822
$580822
S»8082¢

518082/
5280022
5180822
soRQ8eL
5620822

5820822
54208924
$9.0827,
$§20822
5€40822

$24082L
stL0B2.
s0L082¢e
§69082¢
$469082¢

sg9nez2y
$49082¢
$$50822
$735082¢
$¢5082¢

$25092¢
S150822
$0s0822
5420822
§89082¢

SL%0922
5990082¢
564%082¢
S»»0824
Sgy002/,

Jd1daes

59



0t
s
st
St
0¢

Z2XT X222

(11
()8
{1
02

TTETZT=X

as
(119
0%
()
(134

zZRXZ2Z

119
Q2
1] 3
0L
(¢ 74

xZ222x

0¢
St
0¢
Y
1)

T2XTZTZ

17
0¢
os
s
139

LT 2Txx

0g
(134
0s
0¢
0%

zxzzx 2

og
0%
Qg
0si

zTzXZZ

o
~

0of
0L
St
\P3
002> as

T=ZZTX

N2-S A-§

St

zxzzz2ZX Trzxa= ZTZTZTxxX TrxEx2 zT2Zxx Tz 2 TZzZaxzx zZZx2x¥ X

ZxzZ2ZR

x
(
«

002
054
80¢
0st
0st

002
00%
osit
002
aat

0L

002
0si
0st
ast

oS\
ost
0si
00g
Qs

002
qae
002
001
oot

0asg
0st(
002
002
(1199

D02
002z
DSt
A
002

002
Dot
0si
oSt
0ge

0Qe
00%
0st
002
0ae

A-%

00¢ N gl
(1Y) N 1
00343 H 4
0D2 N St
00¢ N o¢
Q0§ N (11
004 W a2
0004 N St
002 N S
no¢ N ¢
0ost N 02
Q02 L 02
004 N 02
g0t N O¢
00% N st
00§ N 0%
Qos ® 02
00s N 0t
Qos N 0g
Gos N St
00§ N 0t
002 N a1
00« N 02
11078 N 131
00s N St
004 X 0g
0g¢ N 1111
00s N 02
00¢€ N 0t
00¢§ N L
004 N 02
00L N (174
00s N (3%
00s N (2
00s N 0%
(131 N 0%
a0t | ot
11139 N 11
(1143Y N 0%
0og N 0%
00¢€ N (13Y
000t N 02
00¢ N g2
aDg N 0%
Q0% L] 08
¥s-S NS-§ Js-$§

02
02
02
(12
ol

2T z22

02
1)
1
5L
02

TEZTITXZ

0%
1133
02
0t
(129

ZTT T2

0%
0%
02
0%
119

rEZT2Z2 2

(174
RY
02
st
02

Xz =ZTZ

01
0%
02

ZTZTZ= XX

02

Sh
0%
ol
114
02

ZTXTXZZE

of
114
0t

TZTTXX

De

0t
0¢
(124
0t
0¢

rz2Z

8s-~8% 8d-S

ge
Do
0s

174
0t
(124
0L
St

0s
02
0t

St
02
0z
0%
Qs

02
02
s
ot
0s

as
03
04
Si

0s
02
Dt
0s

-5

0l
oi
01
0l
01

o1
ot
ot
((}]
oi>

ot
o
(1]
St
oL

138
0t
oL
01
oL

ot
as
ot
0t
at

51
ai
ot
0t
02>

gt
ot
oL>
gL
ad

0t
a4
1]}
0>
01

ol
ot
Gi>
at
oL

AN-S

$>

S>
>

OuW=-S

PINUIUGI--SITdWYS INIWIAIS-WVINLS 804 VIVG WITSAIVNY

0°002
0°02
0°0¢
0°00¢
0°o02>

0 0!
07001
002
0°0¢
0°38¢

0°02>
0°0%
D*oz>
0°00¢
0°0¢

0°nst
0°02>
0702>
D°0¢
0 02

0°02
0°02
0°0st
0°G¢
0°02

0°‘g01L

0°002-

0°0¢
0°0s
0°0¢

0°Dnst
0°0¢
0°002
0°0a1
0°p2

070>
0°0¢
0°0s
0°00¢%
o0t

0°001L
0°0S1L
0°02>
Q'0s
n=02

¥i=5

“g 3aevi

02
0t
1%
04

08¢
0%
0t

st

0t
8L
0s
0s
0%

s
02
(3
0f
02

of
0t
ag
0¢
0g¢

oK
111
0s

0z

Qs
Qs
(31
04
ost

Qs
0t
0L
of
02

Dol
139
02
0!
0s

ni-s

al
St
Si
Si
st

st
0.
of
(174
174

001
0ot
(e23

na2
ost

Qat
0oL
ost
00¢
0t

002
0s
Qo1
St
0¢

(s11])}
04
0L
Bsi
agy

0st
0gs
ast
901
osit

Q0si
0st
002
04

Q01

0s1
00t
0st
ost
05l

¥1-5

at
>
<>

St

561182¢
SRLEBL
s2iie2z
sS9LLezZl
s9QLe2e

§50¢82¢
$90182Z
$701822
$20182¢
S18(82¢

588082¢
$48082¢L
S9B0BZL
ss8Qaes
$Y80822

§§80822
§28082¢2
5180822
5080822
5640822

$920822
SLi082¢L
$92082¢
$§208Z4
sfl0822

$2£982¢
51200922
$04082¢
5690822
$69082¢

$890824
$.9¢822
$85082¢
$76082¢
$£50822

$25082¢
si150822
sos0eee
Sév0R2¢
sgv0822

s¢90822
$S9v0822
$§70822
§9v0824
ssvQe2e

310meg

40



90°
90"
90"
0°
20°

v0°
20"
f0°
vi-
1]

91°
22
9"
94
B

90"
se°
- gz°
gL
Z”

9iL°
90°
ot*
90"
ae*

917
80"
91"
90°

a9
L
01°
90°
90°

o
90"
20*
0°
0"

20°>
90
80°
2’
96°

9H-1SN1

0s
0y
g
02
ot

x4
Dg
0%
191
$2

07
>
5%
0?
09

a9
09
0¢
09
S¢

07
0%
Gy
0y
se

0%
oy
s9
S

b33
Y
5%
sy
0y

av
$s
02
st
s

04
0t
S¢
0¢
oVt

d~NZ-¥V

wvi Wl v v 2N AR a X ol sl
v v

noin o
-

ot
S

0l
ot

(1]
ol
(]}
st
0y

ot
1
02
S
01

g¢e
0l
at
St
02

0t
01
0t
oL
S

1
5t
S
5%
)

Sl
a9
01
0z
St

a2
Ol
5

(12Y
01

S
[

St
St
St

0l
St
$2
09

oY
0s
st
1X4
9

§2
St
(1
52
0g

as
s

5t
5¢
Sy

d-Bd-Vv d-NJ-vvy

P3INUIJUOI-=§S I TdWYS LNIWI1OQIS-WVIWLS ¥O4 VIVA TYITIATVNY

°¢ 317av)

}
2xzz22 222 1 2xz2 xzxzZz22 xzT2Z222=2 2z Z zTZTZTZx Z2zzZ2zx 2

rz=zz 2

d-NY-vy

002
0st
oa¢
00s
00t

062
ost
00¢
00¢
00¢

Q02
00%
0%

00¢
002

Q0%
001
003
002
00%

04
002
00t
0!
0B

00%
00s
04

got
0slt

11y
092
0atL
00¢
00¢

oot
002
00s
00t
002

04
00¢

ost
089

y1-5

561182¢
SqL (822
LYRRY:- Yy
sotLeze
$90182¢

sspBeye
svQLa2e
S£01822
$201822
5101822

588082!
§¢8082¢
$980822
$580422
$728082¢

S£8082¢
$280072
Si8092¢
$08Q82¢
S62082¢2

$8.082¢
S£2082¢
5920822
5820824
S§L082¢

$22082¢
S120822
50£082¢
$69082¢
$69082¢

S89082¢2
$199082¢
$550824
S7s0922
$£5082¢

s§25092¢
SLs0e22
S05092¢
$62082¢2
S8v0822

$2%082/
Son0e2L
5570822
$%y082L
S§20822

2)dwes

61



zzTxE2Z xXZ2x=2 Zxxzxx T TZIXTX Z2xZZZ zxTZ2ZE=X TTXXT z22ZI 2

rrxzax

[-]
[
t
»w

Tz 2T xrz2rxx 2zE22Z XRZTZX=2 zzTEH22 FEZzzxzx zxTz22 ZZT T =

rTXTZT2Z

—
=]
]
w

.

3

LY

(= o = = ]
.
— - v~

v

.

cCoooco
-y - -
v

. v v
v Vv

cobooo
.
Lol o B

v

LoOowvwoo
» = Ay
= e - -

L]

nwoooD
.
-~ -

oDoOoOwWOoO
- « ¢
- o -

[~ NeN-NaN~]
L] ¢« o @
- e

[—R~Role)Nal
] e & o
- - -

v v

oooOwWwm
’
- & pm ge

w

a
)

"

00514
Q00“¢
Q00°1L
00071
005714

00¢
Q0s
tos
Q0L
00s

QoS ‘1
002
004
0051
06G~1

Dos‘t
QQ0” ¢
1] s]thal )
00571
00072

gon“y
goa“}
00%

000“1
0051

0001
Dos“y
002
oos
001

00¢
0054}
000’
00!
060074

00
002
QoL
0Ge
004

00s“1
a0¢

00s ¢
408t
gos“i

¥g-s

oi>
ayv>
oL>
0>
o>

0L>
04

0gtL
01>
04>

0t>
oL>
01>
oL>
at>

ol>
04>
01>
ai>
oL

01>
oL>
o>
o>
o>

0t
oL>
0
0>
De>

Q3>
D>
0>
Di>
aL>

Q>
01>
01>
01>
oL>

01>
0L
aL>
Qi
0¢>

a-s

222 T ZzTx2Z zZZ22 X Zzx2xZT=2 ZT2Zx>2 ZxExT 22 TZZIZTX=2

XTI TE

ny-s

T2z Z22ZXTZX Zzzx X zT22ZxTx 2xx ;2 zZIT 2= ZxrxT 22 F2IT T x

22T 2ZIZ

SVY-§

2TXT=22 TZzZTX 2ZT2Z » 2 zZ2ZZ2xT X 2T x2Z T 22 z2zzZz2ZZ zzZ2 ZTx

TZZT2

9v-3

00874
00¢y
005714
00571
00s 1

a0s“1
005”1t
00574
Qos“t
Q0s“1

00571
GER R
0051
00s°1L
000’2

005”1
000”2
a5y
G0%” 4
00s”1

Q6571
06571
00671
005”1
0%t

00s5“1
0051
00%°1

005’y
00s°’i
00s“1
0054
0051

00072
00571
0054
005t
0002

Q6s71
Q0571
Q00”1
G4as
004

NW-$

00°i<
00" L<
0¢°
027
Qc”

oL
00" i<
Qg
00”1
001«

00 °ix
0¢”
(111 0%
ac*
00°L

0"
a0"1
0Q°1
0L®
0s*

og°
DS ”
02"
00"
00"}

0e®
og”
0e*

0s-
09°}
0L°
0"
0e"

(Uv Ry
0r°
0s°
(1F
02-

Gs°
0s-°
Qas”
0zs°
(17

XILl-S

00°¢L
08 s
00°s
00°S
00°¢

D0° 2
00°¢
g0 2
00"
00" ¢

00" ¢
00°s
00" ¢
00°sS
060" s

00°S
00“s
00" §
g0t
00°s

00°%
g0~ s
00*E
00°¢
80" $

00*s
ab" s
ao°s

06§
00" ¢
00" s
00°¢
00°¢

0072
00" ¢
807 S
00°¢
00"z

00" %
00" s
00°S
0!
0072

Xv)=-3

00°s
007%
00°s
00°¢
00°s

00°5%
00°¢
go-~s
05°1
00°2

00°¢
00°s
0s~1L
05°4
0s°*t

Do"2
Q0°¢$
00°¢
gs i
00°2

0072
00"t
0s°4
00°t
00°t
0072
op*"2
0072

g0°¢
05°1
0071t
0Ss°¢
go°¢

00"s
00°¢
po"x
00°¢
00°¢

00°¢
0s°1
Q0" 2
00°s
0l-

Z9w-3

PONUIIUOI-=~SITJUYS INIWTQIS~WVIULS HOI Wivad IVILLATTYNY

¢ ®
-

[~ =1 =R =~ Doocoo OCCcCoabo oo Qo000
L[]
L =T = ¥
-

4

L]
[=3 SN~ N

-—

.
Vs NQ

-

-

»

* v e 8
[ N NV N
— -

*
MO NN
-

L4
VAR VMO VYA
-

-

Q00000 o000 OO
» . . L] a . .

o9 a
»

AN ANO M
-

X34-5

“S 379Vl

L 4% G6%
Ly 49 0%t
Sy 99 0f1L
s 8% 0%t
g 69 01t
9 0s 0t
82 19 D5t
12 (5 0¢l
0S8 1S 0%
9 LS 0%t
19 6y 0¢1
S 4y D%t
LT 9% 0%t
S L 0%t
7L 9% 0%l
Ly 9% 0¢l
21 4y 0%
56 §% O£t
5 9y Ot
2y v 01l
6% %% OE!L
Y 97 0f¢
6% 29 0ft
S1 2y 05t
S 2y 0ft
S 2% ot
9 29 0%t
9 2% D¢t
2y 899 0¢!l
2% 8% 0%t
SL L9y 0%l
g8 9% 0f¢
99 SY Ot
28 % 0f)
0s 19 0%\
02 8¢ 0t
8y 6% 0%
0 2 1t
£t 2 1fl
S ¢ (tl
$9 &5 0%l
2y 9¢ DLl
6% 9% 0¢l
8y &2 Oft
98 62 0t
aNLI9NGI

9¢ %% S§
Sy 21 4%
% 9% SS
9y ¢f $S
2L €% SS
9 €€ s§
LU gE §5
22 €1 s8§
St 21 SS
St 2% SS
Iy 2¢€ 5§
s 2f §§
£L LS SS
Ly ' 55
9¢ Lf S5
Ly 2E S8
Dt £¢% SS
§ 9% S5
V9% SS
y 9% §§
yIL 9¥ 6§
gL St §§
8¢ $% SS
0y £S5 SS
7y £9 6§
2y £S5 SS
"y £S5 8§
2y £S §S
€% 0% S¢
€S 0% 8%
2 if sS
2y 0% SS§
L% 0F $S
25 82 SS
8L 82 §¢
Ly 6% $S
6% D% 5SS
L YS SS
2L 7§ S
6L §S §S
65 8Y §S
g§g 5 S8
£6 2S 55
2y 85 SS
L 8BS §8
IANLILYT

sL9iaz¢
$29182¢
$19162:2
s09182¢
$65i82L

s8s 1822
S451622
S954824
Sv5i822
SES 1822,

$25182¢
315182
$0S1R22
serti82
s8y(82L

LYARA-Y Y
$971822
Sey1824
$99182¢
SE91822L

$2%182¢
51y182¢
s0% 1822
5651822
s85i82¢

$9L1822
SL%182.
SL%T1822
5991822
$SR 1822

SI£1822
Sgg182s
$2£1822
Sly 182y
soxi8eL

$621822
sgeigeL
$:21824
S9eL822
5g2L8¢e2

§924¢82¢
SeE2t12¢
$221922
St21822
soeie2L

31duses

62

I 2



zZ2zxz2T Txz2 2I¥zZz2Z ZZETZ

Z22Z2FT

L2222z T2ZXTZ

22T

e
z
-~
¢
L

03
g
e
0¢
Qs

ot
0s
Qs
0s
0¢

as
02
02
02
Qe

0g
0s
(1]
0%
ac

124

0t
0L
1111

0t
0%
0%
os
4] 1

0s$
131
0g
0¢
0s

04
0s
0%
112
0t

02
02
as
0%
(131

azxzzTT xTx2ZTX TZzxz2 2 2x2FxX Z2zZz222Z zzZz2Z2 ZTXrzzz Zxz=2

T =222

>
)
»

00g
60%
oot
QQ¢
001

001
00¢
002
nsi
Qot

cos
00Z
a0¢
QU2
002

00s
00t
(111}
Q2
00¢

00¢
o0t
Qo2
00¢
(1}

4z
00t
Qae
002
002

002
ost
00y
002
aag

(131
00Kk
oSt
0gze
oos

11731
0qe
0ge
Qge
002

004“¢ N 0< N 0g
004 N [} ] 0%
00071 N 0% N 0%
00071t N Q¢ L 0%
0001 N oS N 0§
002 N -0€ N 02
00¢ N (134 N (/11
003 N (1P4 N 0§
Qos N 02 N (]
00£ N 11 N St
pos“ i ] 0s N (133
00¢ N i3y N of
00¢ N a2 N Df
Q00T N 02 N oz
0004} N (14 N 02
000”1 ] 0¢ N ot
00Q¢ N as N Qs
Q00’1 N 0s N 0L
0az N 0¢ N 0g
004 N ot N as
00¢ N 0t N 0%
0001 N (111 N D4
Dos N Dt N 01
0og N ot N a2
002 N 119 N ast
0Qs N 02 N {14
00¢ N 0g N Q
aqos N 02 N 17§
005§ N [4]Y N (13
0as N ot R (133
004 ] ag N 02
002 N a5 N of
00t N 02 N (111
005 N (134 N Q2
Qa¢ " 0g N 0%
00¢ N 0% o (114
00z N og N St
0Q¢ N 0¢g ] St
004 N ]y N St
DO0“ 1L N of M 02
000’L N (¥4 N 0¢
00¢ N 02 N St
ual N 02 N (1}
uos N oL N 02
vos N 01 N 02
4s-s NS=-S Is-$ 8§-S 84-$

Ds
St
(131
st
001

0s
001
00t
at
as})

02
02
ae
St
S

St
st
at
Qs
a2
St
04
ne
0s
(1Y

5>
ot

ol
4]
()
ac
a4

11}
0l
]}
ot
al

818
118
0l
b1}
at

1]
03
ai
(13}
0l

0t
s
o

0t

02>
ot
Q2>
ot
ol

03
<1
02
St
01

01
oL
oL
(]}
o1

(41
oL
oL
St

8N-S

[ 9]
5>
[ %]
$>
S$>

$>
5>
<>

aonNngzeE

(]
$>

S>
$>

$>
[ 3
$>
5>
$>

$>
|94

5>
5>

(4]
<>
s>
$>

OW-3S

PINUPINDI-<SITJWYS AININIO3S-HYIELIS 804 VvIVG TvII1ATVNY

0°0¢
0°0¢
0°02>
Qr02>
0°00%¢

0°02>
0-0%
0702
0°02
0° 0«

0"0%
0°a2
0°0!¢
0°0%
g°ag

0°Q¢
0°Q0st
0°00L
0°0%
0°02>

0°02>
0%02>
0°02
G001
D 02

0°04
0702
0°0¢

0°02>

0°02>
0°0s1t
0°0¢
0°0¢

0°"02>
0°02»
g°0L
Q°92>
4°00%
0°0¢2
0700t
0°Q02
0 002
arost

¥i-%

SEERGLE)

0t
oQ
nz
Dt
0sS

04
00t
0s
02
g

Qe
02
of
S1
5¢

of
04
al
02
0¢

ot
os
0s
L3
0¢

of
0s
0s
(151
(11%

(131
D%
0s
0%
131

0l
0t
(11
0%
171

a5y
131
(431
02
(31

n}-s

004
Dsi
0ol
QoL
00s%

00%
oof
002
94

ot

st
0st
0s
431
i

001
02

04
VY
as
(134
139

00%
st
0at
0%

o5t

Q0
02
st
s\
o€

u)-s

0¢
0s
ae

(]9

111
0t
e

0t

0%
Si
Q2

02

st
131
111
at
st

02
51
(3%
{131

02
Q¢
02
st
s

02
i
ey
St
0z

(O Y
13Y
St

D¢

St
01
Q2
Sy
St

0J-5§

S§9182,
s29182¢
Sigi192y
$09182¢
S85L82L

S95182¢4
$751822
$9St82y
$951822
$£SL82¢

§2Zsieel
$i51822
309182¢
S471822
S8y1824

$/182¢2
Sov1624
$S»L82¢
$19182¢
Sgyteed

SZrivgL
StyLe2y
$021822
Sb5L82L
Sgfi92¢L

SgE192¢
S2§182¢
Siein2e
$9L L1822
§641822

$r8182¢
sffr182¢
s2¢ 182
5141824
50e 1822

$42182¢
$82192¢
sLeLaze
$921822
$52182¢

$921L82¢
3¢21922
5221821
5121922
§Q2LRZY

3 )10wPs

63



L%
90"
0s-*
SE"
00"t

21°
%
91°
2’
gy"

22°
YL
02°
S8”
s€°

22"
gL*
¥1°
' gL
yL°

80°
0?°
s’
02"
¥4

R0
0
§y"

9¢0°
n0°
8a*
84"
90"

80"
20°
20"
9L
L

2%
0"
2¢°
90"
0"

IN-LSNI

134
0%
S9
sy
Y

199
09
09
09
0s

02
03
oy
St
09

(11
09
L %4

0%
09
0s
se
02

St
0s
s
SY
05

g
0f
of
gy
DL

d-NTI-VV¥

gl
st
ol
Qs

St

St
Gl
1

St
g\
Sl
0t
02

<L
(1]}
0z
Q1
ot

ANND N

oL
St
0t
St
0l

NN A NN

St
119
0%
‘ \F4
oL

13Y
1}
.o
St
S1

5¢
01
oL
0t
Sl

3
St
51
g1
)

0t
st
§2
at
139

0

d-8d-~Vy d-NJ-vy

P3INULIVOI~-SIVdWYS INIWIQIS~WYIYULS HNOJ VIVA IWIILAIUNY

‘S 379vi

X222 T 2 Txzc22 czZzT2=2 zz2xxX2z 2T X2 z=zZZZX

zZ2x2

0s°2

ot

TIF2 =

d=-NY-YVy

00s
Leli )Y
00¢
aos
002

02
ost
00t
(1111
000°1

00s
001
002
0

0st

0oz
00s$
oslL
Q0L
0L

0Qt
001
Q0%
00¢
ooz

D5t
Go2
002
002
ost

D¢

Q0¢
005
(119
0oL

ado“t
00s
80071
05
oSt

001
002
00s
00g
(3 93

$E91622
$29182¢
sSt9Le2y
SD9 LE2L
$465182¢

$851822
$45182Z
S9CL82¢
S¥4192¢
se5182L

$25162!
sisi82¢
sGgi82L
S6718eL
58182

SiY182¢
59y182¢2
$$91824
S?v182¢
SErie2d

$29192¢
Styi822
50%t82¢
Ség18es
sRLLe2s

$9£1824
S2¢1824
$2%1822
5911022
5511822

Shgiez2e
SEELB22
SZ51822
siyeses
s0gi82L

$562182¢
$82182L
$221822
$92182¢
S$62LB22

sh21922
SE2192¢L
$221682¢
Stz24822
502182¢

21dues

64

N,

\y



59

TABLE 5. ANMALYTICAL OATA FOR STREAM-SEDIMENT SAMPLES--continued

sample LATITUBE LONGITUD S-FEX S-MGX S-CAX $-TIX S-HN §-AG S=AS% S-AU s-8 S-BA $-BE $-81 5-Co
7201648 5% 34 37 130 &6 8 10.0 3.00 5.00 .70 1,500 N N N <10 1,500 1.0 M N
7281658 55 35 17 130 45 29 r.0 2.00 5.60 - 70 1,500 N N N <t 1,000 1.0 N N
7281668 55 3% 50 130 44 34 ° 10,0 1.00 5.00 70 1,500 N N N <10 %0500 1.0 N N
7281675 55 35 57 130 ¢4 3 5.0 1.50 3.00 - 30 1.500 N L] N <10 700 1.5 N N
7281468S 55 36 2 130 &3 36 7.0 3.00 5.00 50 1,500 N N N <10 700 1.5 N N
72814695 55 36 46 130 43 5 7.0 .00 5.00 .70 1,500 N N N <10 700 <1.0 N N
728170s 55 36 33 130 42 33 7.0 3.00 3,00 70 1,500 N N N <10 500 1.0 N N
7281715 55 36 50 130 42 34 10.0 5.00 5.060 1.00 1500 N N N <10 00 1.0 L ]
7281725 5% 35 12 130 41 53 3.0 1.50 1.00 .50 1,500 N N N <10 1,000 1,0 N N
7281735 55 34 45 130 41 35 7.0 2.00 5.00 .70 1,500 N N N <10 1,000 1.0 N N
7281745 55 34 B 130 41 8 10.0 5.00 7.00 .70 1,500 N N N <10 1.000 1.0 N N
7281755 55 33 33 130 40 42 10,0 7,00 7.00 .70 1.500 N N N <10 700 1.0 L N
7281768 55 32 56 130 40 32 10.0 3.00 5.00 .70 1,300 ] N N <10 700 1.0 N N
72831778 S5 32 48 130 40 27 7.0 5.00 .00 «70 1,500 N N N <10 1,000 1.0 N N
7201785 55 33 23 130 40 17 7.0 2.00 5.00 .50 1,500 N N N <10 1,500 1.0 N N
7281798 55 33 18 130 40 19 .0 3.00 5.00 .50 1,500 N H N <10 1,500 1.0 N N
7281808 55 33 52 130 40 23 10.0 7.00 5.00 .70 1,500 N N N <10 1,500 1.0 ® N
7281818 55 37 55 130 42 16 3.0 .70 1.00 .30 1,500 N i N <10 100 1.0 N H
7261825 55 38 7 130 42 5 5.0 1,00 1,00 « 50 1,500 N N N <10 1,500 1.0 N N
7281838 5% 38 2¢ 130 41 3D 5.0 1.00 2.00 « 30 1,000 N N N <10 1,500 1,0 N N
72B184%§ 55 38 21 130 41 26 7.0 1,50 3.00 .70 1,500 N N N <10 1,000 1,0 N N
7201858 55 38 26 130 4t 9 10.0 2,00 3.00 .70 2,000 N ] N <10 1,000 1.0 N N
72B1865 55 38 27 30 43 3 7.0 3.00 3.00 «70 1,000 N N N <10 1,000 1.0 N N
728187% 5% 38 &4 130 39 4¢ 10.0 3.00 5.00 «50 1,000 N N N <10 1,000 1.0 N N
7281888 - 55 38 57 130 39 32 7.0 3.00 5.00 «5D 1,000 N L N <10 1,000 1.0 N L
72B189S 55 39 16 130 39 26 7.0 2.00 3.00 .50 1,500 N N N <10 1,000 1.0 N N
7281908 55 %8 39 130 38 139 7.0 2.00 5.00 .50 1,500 N N N <10 700 1,0 N N
728191§ 55 38 18 130 38 4D 10.0 3.00 5.00 1.00 1,500 N N N <10 1.500 <1.0 N N
7281928 55 38 12 130 38 43 10.0 31.00 5.00 1,00 1,500 N N N <10 1,500 1.0 N ]
72B8193s $5 38 1% 130 39 28 7.0 5.00 5.00 .70 1,000 N N N <10 1,000 1.0 N L
72B194S 55 38 12 130 4t 2 7.0 5.00 7.00 70 1,000 N N N <10 1,000 1.5 N N
7281955 55 37 15 130 41 338 10.0 5.00 5.00 .70 1,660 N N N <10 1,000 1.5 N N
7281968 55 36 30 130 &1 2 7.0 3.00 5.00 .70 1.0008 N N N <10 1,000 <1,0 N N
72819758 55 36 28 130 &40 54 5.0 3.00 3.00 « 30 1,000 N N N <10 1,500 1.0 N N
7ZB198S 55 35 47 130 41 16 7.0 5.00 7.00 .70 1,500 N N N <10 1.500 1.0 N N
72B19%S 55 3% 21 130 41 15 5.0 1,50 3.ao0 .50 1,500 N L] M <10 1,500 1.0 N N
7282008 $5 34 58 130 41 7 7.0 5.00 5.00 .70 1,500 N N N <10 1.500 1.0 N N
7282018 S5 31 41 130 48 54 5.0 3.00 3,00 « 70 1.000 N N N <ip 500 1.0 N N
7282028 55 33 11 130 44 45 5.0 t.5%0 3.00 - 50 1,000 N H N <10 1,500 1.0 N N
728203s $5 33 11 130 &4 57 10.0 1.50 5.00 1.00 1,500 N M N <10 1,500 1.0 N N
7282045 55 37 33 130 43 @ 7.0 2.00 3.00 .50 1,500 N N N <10 ro0 1.0 N H
7282055 55 37 17 130 44 33 5.0 1,50 5.00 50 1.500 N N N <10 1,500 1.0 N N
7282063 5% 37 35 130 47 54 7.0 2.00 7.00 « 74 1,500 N H N <10 1,500 1.0 N N
7282075 55 37 36 130 &7 48 15,0 2.00 5.00 1.00 2,000 N N N N 1,000 1.0 N L
7282085 5% 39 03 130 43 36 7.0 1.50 3.00 .50 1,500 N N N <10 1.000 1.0 N N
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TAGLE S. AMALYTICAL DATA FOR STREAM=-SEDIMENT SAMPLES--continued

sample LATITUOE LONGITUD S5~FEX LEY T3 | 5~(AX §-T1X S~ MK 5—a6 5=-4% 5-aU s-8 S-HA §-HE 5-81
TZET15S 55 56 23 130 3G 315 16,0 2.08 3.090 . 50 1.500 L] 1Y N <10 1,500 <1.0 N
T2E1165 %5 56 26 130 39 41 5.0 1.50 3.00 .70 1,500 N N N <18 },500 <1.90 N
7ZE1128 55 S8 &6 130 28 L& 10,0 .50 1.50 » 30 308 N N N <0 1,580 «1.40 N
72E118S 55 SV 42 138 39 10 0.0 1.00 5.00 1,00 1,500 N M K <10 1,500 1.0 N
T2EV19S 5% 85 23 13t 9 B 7.0 7.00 7.00 .78 1,500 L] N N <10 3480 <1.0 N
72E7 205 55 52 55 131 0 44 7.0 1.00 5.00 .70 "1.500 N N N <10 1,500 1.5 N
721215 5% %1 38 131 1 22 7.0 1.00 7.00 .50 1,500 N N N <10 40 1.% N
72E122S 55 50 53 130 59 45 5.0 .00 5 .00 .70 t.500 N N N <10 S00 1.0 M
T2EZ21648 55 43 22 130 54 2t 5.0 2.00 3.00 .50 1,000 N N N <10 100 1.0 N
7T2E2178% 55 &Y 40 130 5S4 57 S5.0 3.00 $.00 « 30 1,000 N N N <10 1.000 <t.0 N
7ZE2185 55 &4 17 1%0 55 19 3.0 1.50 1.80 .50 760 M K N <10 760 1.0 N
72E2218 55 46 S& 130 55 &% 5.0 1.50 2.00 . 30 1,060 N N N <10 igo 1,8 N
22£2225 55 &% 38 13D 54 1% 2.0 70 .50 .20 700 N H H i 100 1.0 H
7282248 55 %0 39 13t 2 & 7.0 2.00 3.00 i 1] 1,500 L] N N <10 300 1.0 N
72E225% 5% 50 &9 131 Z2 18 5.0 2.00 3.00 .30 1,000 N N N <i0 300 1.0 N
72E227% 59 5% 53 13t 3 1a 5.0 2.00 3.80 + 50 1.000 E] L] N <10 3a¢ <1.0 N
T2EZ2Z28BS 55 52 22 13¢% 2 5.0 2.60 3.68 . 11] 1,500 N L] N <1Q 700 1.5 N
72E229R 5% 