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Analyses of rock and stream-sediment samples from the Ketchikan A-3
quadrangle, southeastern Alaska
By

James G. Smith

Introduction

Analytical data for 24 rock and 48 stream~-sediment samples from
the Ketchikan A-3 1:63,360-scale quadrangle are presented in this report,
together with a statistical treatment of the data. The samples were
collected in 1969 and 1970 in conjunction with reconnaissance geologic
mapping in the area.

The most comprehensive discussion of the geology of the study area
is a report by A. F. Buddington and Theodore Chapin (1929).

Sampling and analytical procedures

The analytical data for the stream-sediment and rock analyses are
given in tables 1 and 3 respectively and the location of analyzed samples
are shown in figure 1.

Standard procedures were followed in the collection and preparation
of samples. Stream-sediment samples were generally collected from the
active stream channel above the highest high tide level; where this was
not possible, samples were collected from bank or terrace deposits adja-
cent to the channel. The samples were dried, sieved, and the -80 mesh
fraction was analyzed.

Rock samples are primarily grab samples from mineralized occurrences

or outcrops, or they were chosen for analysis to provide data on background



values. Grab samples were selected because they were strongly iron
stained or contained visible sulfides. The rock samples were pulver-
ized and a split analyzed.

The -80 mesh fractiomns of stream—sediment samples and the pulver-
ized rock samples were analyzed for 30 elements by the six-step semi-
quantitative spectrographic method and for gold by the atomic absorption
method. The spectrographic analyses were reported in percentage (PCT)
or parts per million (PPM) as geometric midpoints (i.e., 1.0, 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, 0.12, 0.083, etc. or some multiple
of these. The precision of a reported value is approximately plus 100
percent or minus 50 percent. Analyses for gold by the atomic absorption
method are accurate to + 100 percent. Minimum limits of determination
for each element are given on page 3. The semiquantitative spectrographic
analyses were done by K. J. Curry and atomic absorption analyses were
done by R. L. Miller and A. L. Meier.

Locations of the stream-sediment samples are shown on figure 1.
Stream~sediment sample analyses are listed in table 1. Rock sample descrip-
tions are given in table 2 and analyses listed in table 3.

Explanation of tables 1 and 3

Analytical results from rock and stream-sediment samples are given
in tables 1 and 3 as analytical values such as 7.0 ppm, 10.00 percent,
etc., or as qualified values expressed as a letter. These letter codes
are N = not detected, L = less than specified limit of detection, G =

greater than value shown, B = no data, H = interference. The term T is



equal to trace but does not occur in these data. Note that the right-
most zero digits for each analytical value may or may not be significant.
Because the original computer printout is used in tables 1 and 3, element
symbols are in capital letters; for example, the symbol for iron, Fe,
becomes FE, magnesium, Mg, becomes MG, and so on. PCT stands for per-
cent, S for spectrographic, and AA for atomic absorption. The specified
limits of detecticn are as follows:

Lower limits of detection

FE PCT MG PCT CA PCT TI PCT MN PPM AG PPM
0.05 0.02 0.05 0.002 20 0.1
AS PPM AU PPM B PPM BA PPM BE PPM BI PPM
0.2 0.02 10 20 1 10

Co PPM CR PPM CU PPM LA PPM MO PPM NB PPM
5 5 2 20 2 10

NI PPM PB PPM SB PPM SC PPM SN PPM SR PPM
2 10 0.5 5 10 50

V PPM W PPM Y PPM ZN PPM ZR PPM

5 50 5 25 10

Analyses of rock and stream-sediment samples were processed by a
computer program known as GEOSUM and are presented in tables 1 and 3. The
GEOSUM program is designed to summarize and tabulate geochemical data--
primarily data from semiquantitative spectrographic analyses (also refer-
red to as six~step spectrographic analyses). The program output consists
of: (a) a tabulation of all analytical results, (b) a histogram and
frequency distr?bution table for each element, and (c) a statistical sum-
mary for all elements, which includes geometric means and geometric

deviations.



Semiquantitative spectrographic analyses by the U.S. Geological
Survey are reported as geometric midpoints (e.g., 1.0, 0.7, 0.5, 0.3,
0.2, 0.15, 0.1, etc.) of geometric class intervals having the boundaries
1.2, 0.83, 0.56, 0.38, 0.26, 0.18, 0.12, 0.083, etc. The histograms are

on a logarithmic scale and are computed using the class intervals shown

below.
Reported value (ppm) 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

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

example:
7.0E-01 means 7.0 x 10—l or 0.7
7.0E 00 means 7.0 x 100 or 7.0
7.0E 01 means 7.0 x 10l or 70.0
7.0E 02 means 7.0 x lO2 or 700.0
3

7.0E 03 means 7.0 x 10° or 7,000.0
The histograms are constructed of X's; each X represents 1 percent
of the total number of samples.
The frequency distribution tables, histograms, and statistics for
each element were derived using only data values within the range of
analytical determination. If data values qualified with N, L, C, T, or

H codes are present, the histograms are incomplete and the frequency



tables and statistics are biased. For example, see the histograms and
statistics for zinc in table 1, which were calculated from only three
samples.

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

The statistical summaries at the ends of tables 1 and 3 show which
elements have qualified values, as well as the number and type of quali-
fication. The summary also recomputes the geometric mean and standard
deviation using a method devised by A. J. Cohen for treating censored
distributions. If an element has no qualified data values, the mean and
standard deviation will be the same in both this statistical summary and
on the page within the table for the particular element. For elements
with qualified data, the estimates of mean and standard 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 do not usually invalidate the results. Acceptance
and use of the estimates, however, is the responsibility of the user.

For further discussion of geometric mean and standard deviation and

Cohen's method for censored distributions, see U.S.G.S. Professional Paper

574-B and U.S.G.S. Bulletin 1147-E.
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Table 2.--Description of background and mineralized rock samples from the Ketchikan A~3 quadrangle.
Sample localities are shown by sample number on the accompanying map, figure 1.

No.

1

10

11
12

13

14
15

16

17

18

19

20
21
22
23
24

By,

05932
95304
95300
95321
95298
95296

95295

95315

95312

95290

95289
9s5270C

952708

95308
95210

98260

95258

98257

98255

98236
95221
95204
95217

958347

Sample

Iype=

B

B

M

Description

Biotite-quartz schist; composite sample.

Quartz-mica schist; chips across 30-foot interval.

Pyrite-bearing mica schist; chip sample.

Biotite-chlorite-quartz schist; chip sample.

Slightly mineralized mica schist; grab sample of most mineralized rock.
Pyrite-bearing biotite-quartz schist; selected sample of most mineralized rock.

Quartz-mica-garnet-zoisite schist and quartzite; composite selected sample of
most mineralized rock.

Pegmatitic alaskite intrusive into schists and gneisses; composite selected
sample of most mineralized rock.

Pyrite~bearing biotite-garnet~kyanite gneiss and amphibolite; chips across 40
of outcrop.

Weakly mineralized (pyrite) garnet-kyanite schist; selected sample of most
mineralized part of 6-inch-wide zone.

Quartz~hornblende~biotite schist; chips across 50 feet of outcrop.
Fine-grained amphibolite; chip sample across amphibolite 30 feet away from 270B,

Pyritized biotite-quartz schist layer in amphibolite; layer is 10 feet thick;
selected sample of most mineralized rock.

Amphibolite; chip sample.
Biotite hornblende gneiss.

Pyrite-bearing biotite-garnet-quartz schist; composite selected sample of most
mineralized rock.

Pyrite-bearing biotite-garnet-sillimanite quartz gneiss; composite selected
sample across 75 feet of outcrop of most mineralized rock.

Pyrite-bearing biotite quartz schist; composite selected sample of most miner-
ized rock across 75 feet of outcrop.

Fine-grained pyrite-bearing calc-silicate layer in biotite quartz-plagioclase
gneiss; chip sample.

Biotite~hornblende gneiss; chip sample.

Biotite-quartz-garnet gneiss; chip sample across 30 feet of outcrop.
Quartz-biotite-garnet gneiss; chip sample across 20 feet of outcrop.
Biotite~-quartz gneiss; chip samples across 30 feet.

Biotite-plagioclase gneiss; chip samples every foot across 20 feet of outcrop.

B = background sample
M = mineralized sample
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