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INTRODUCTION

This report contains the analytical data and a statistical summary 

for 328 rock and 150 stream-sediment samples from the southern portion of 

the Bradfield Canal l:250,000-scale quadrangle, southeastern Alaska. .A 

companion report (Koch and others, 1976) contains all analytical data for 

geochemical sampling within the Ketchikan 1:250,000 quadrangle. The data 

reported here are from samples collected by U.S. Geological Survey geolo­ 

gists and field assistants working on two different USGS projects between 

1968 and 1973. They comprise all of the normal rock and stream-sediment 

geochemical samples collected during USGS geological mapping investigations 

within the Bradfield Canal quadrangle through 1975. In addition, data for 

241 samples collected by U.S. Bureau of Mines engineers Tom L. Pittman and 

Arthur L. Kimball during the Granite Fiords Wilderness Study have been 

included.

Studies in the Ketchikan area

The only comprehensive discussion of the geology of the entire 

Ketchikan area is contained in a report by A. F. Buddington and Theodora 

Chapin (1929). Buddington (1929) also described the Hyder mining district, 

located near the Canadian border 120 km northeast of Ketchikan.

Recent geologic investigations in the Bradfield Canal quadrangle began 

with the Hyder project, which involved reconnaissance mapping in the Hyder



area in 1968 (Smith, in press). Systematic geochemical sampling of parts 

of Bradfield Canal 1:63,360 quadrangles Al, A2, A3 and A4 was conducted in 

conjunction with reconnaissance geologic mapping of the Granite Fiords 

wilderness study area in 1972 and 1973 (Berg and others, in press). Most 

of the data contained herein was obtained during this study. The USGS geo­ 

chemical data from this study were released in the form of a computer tape 

(NTIS catalogue no. USGS-GD74-009; publication no. PB-232-049) which can be 

obtained from the National Technical Information Service, Department of 

Commerce, Springfield, Va. 22161.

Sampling

The analytical data for the DSGS stream-sediment and rock samples are 

given in tables 5 and 6 respectively. The data for the U.S. Bureau of 

Mines samples is given in table 7. Locations of stream-sediment samples and 

locations of rock samples (including U.S. Bureau of Mines sample localities) 

are shown on plate 1. USGS sample locations on plate 1 are designated by 

station numbers. Samples reported in data tables 5, 6 and 7 are identified 

by station number, with letters appended to the station numbers to distin­ 

guish different samples from the same station.

U.S. Geological Survey samples

Standard procedures were followed in collecting and preparing 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 adjacent to the 

channel.



The rock samples are primarily grab samples chosen to provide data on 

background values for a lithologic unit or to investigate a mineralized 

occurrence or an outcrop that was conspicuously iron-stained or contained 

visible metallic minerals. In and around the Granite Fiords wilderness 

study area most rock samples were taken at or as close as possible to pre­ 

planned helicopter landing sites spaced approximately 1.5 to 3 km apart. 

The majority of samples within this group can be considered to be randomly 

chosen representatives of the dominant lithologies near the sample site. 

Outside Granite Fiords, less systematic geochemical sampling was carried 

out in conjunction with reconnaissance geologic mapping. For this reason, 

the sample population is somewhat biased in favor of samples that were 

somehow abnormal (e.g., iron-stained or sulfide-bearing). No attempt is 

made here to distinguish vein, iron-stained, sulfide-bearing or other 

atypical samples from the majority which were chosen to represent back­ 

ground values.

U.S. Bureau of Mines samples

The samples collected by the U.S. Bureau of Mines come from known 

prospects, from mineralized areas identified during the Granite Fiords 

study, and from sites where USGS geochemical samples yielded anomalous 

analytical values. The USBM samples were generally different in purpose, 

material sampled and manner of collection from the USGS rock samples. 

Samples from veins and mineralized zones were obtained either by cutting 

channels with a moil or by continuous chip cuts. Broad mineralized zones 

were sampled by combining uniform chips taken by moil or sample pick at 

regular intervals, usually 0.3 or 0.6 in (1 to 3 ft), across a representa­ 

tive section.



The sites sampled by the U.S. Bureau of Mines are shown on plate 1 by 

site-numbers such as BM30, BM31, etc. This numbering sequence starts with 

BM28 and is a continuation of the numbering used for USBM sample localities 

in Open File Report 76-427 (Koch and others, 1976). Table 1 lists the sample 

numbers for each sampled area along with the site designation assigned in 

the Granite Fiords report. Detailed maps and descriptions of the U.S. Bur­ 

eau of Mines sample sites are given in the Granite Fiords report (Berg and 

others, in press). Because of the differences in method and objective of 

sampling, the samples collected by the Bureau of Mines are listed sepa­ 

rately (table 7) and are not considered to be directly comparable to the 

rock samples collected by the USGS.

Analytical procedures

Stream-sediment samples were dried, sieved, and a split of the -80 

mesh fraction was analyzed. Rock samples were pulverized and a split was 

analyzed. Samples were analyzed for up to 30 elements by the six-step 

semi-quantitative spectrographic method, and for gold, copper, lead and 

zinc by atomic absorption spectrophotometry. The analyses for mercury were 

done by a flameless atomic absorption technique where mercury vapor is ther­ 

mally released from a crushed sample (Vaughn and McCarthy, 1964). The 

elements for which analyses were conducted were different for the Hyder pro­ 

ject and the Granite Fiords study. The semi-quantitative spectrographic 

analyses were performed by J. E. Abrams, K. J. Curry, J. M. Mootooka, J. 

Reynolds, and D. Siems. The atomic absorption analyses were done by R. B. 

Carten, J. G. Frisken, R. W. Leinz, A. L. Meier, R. L. Miller, D. G. Murrey, 

M. S. Rickard, A. J. Toevs, R. Vaughn, and W. W. Vaughn.

Geochemical data

The analytical results listed in tables 5, 6 and 7 are reported as 

values such as 7.0 ppm, 10.00 percent, etc., or as qualified values expressed



USBM 
locality 

no.

BM28

BM29

BM30

BM31

BM32

BM33

BM34

BM35

BM36

BM37

BM38

BM39

BM40

BM41

BM42

BM43

BM44

BM45

BM46

BM47

BM48

BM49

BM50

BM51

BM52

BM53

Granite Fiords 
site 

designation Prospect name

P-8

P-4

P-l

P-2

P-3

P-5

P-7

P-6

P-9

P-10

P-16

P-ll

P-12

G-56

P-15

P-14

P-13

M-9

P-17

M-8

P-17

G-54

G-50

G-47

G-46

G-14

Cathedral

Chickamin

Marietta

Stampede

Double Anchor

Lake

Blasher

Lakeside

Hummel Canyon

Swenning's Greenpoint

Galena

Greenpoint Group

Heckla

Edelweiss

Marmot Group, upper basin

Marmot Group, lower basin

Glacier

Goat Group

USBM 
sample

numbers

72K033-72K035 
72P124-72P126

72K065

73K108-73K109

72K050-72K054

72K036-72K049 
72K055-72K063 
72P127-72P128

72P121

72P091-72P116

72P119-72P120

73P080-72P081

73K112-73K115

73P084-73P085

72P160-72P167

72P122-72P123 
72P129-72P159

73P079

72K102-72K103

72K126-72K140

72K066-72K101 
72K104-72K125 
72P045-72P046 
72P168-72P173 
72P179-72P189

73K106-73K107

73P082-73P083

72P175-72P178

73K098-73K105

73P076-73P073

73P054-73P055

73P056

73K078-73K079

73K080 
73K085-73KOS7

Table 1. U.S. Bureau of Mines sample localities in the Bradfiald 

Canal quadrangle.
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as a letter. These letter codes are N = not detected, L = less than 

specified limit of determinability, G   greater than value shown, B - no 

data, H » interference. The qualification codes N and L are preceded by 

the value of the lower determination limit applicable to that analysis and 

G is preceded by the upper limit. The term T is equal to trace but does not 

occur in these data. Note that when the right-most digit(s) of an analytical 

value is zero it is generally not significant. Because the original computer 

printout is used in these tables, element symbols are In capital letters; 

for example, the symbol for iron, Fe, becomes FE, magnesium, Mg, becomes 

MG, and so on. The prefix S stands for spectrographic analysis, AA for 

atomic absorption, and INST for instrumental (flameless AA) analysis.

The semi-quantitative spectrographic analyses (also referred to as 

six-step spectrographic analyses) are reported in percentage (%) or parts 

per million (PPM) as the midpoints of geometric class intervals. The 

class interval centers and the associated class interval boundaries are 

those listed below or seme power of 10 times these.

Reported value Class interval limits

1.0
1.5
2.0
3.0
5.0
7.0

10.0

0.83
1.2
1.8
2.6
3.8
5.6
8.3

1.2
1.8
2.6
3.8
5.6
8.3

12.0

Tests have been performed to determine USGS spectrographic analytical 

precision (Motooka and Grimes, unpublished data). These tests indicate 

that the frequency with which values from repeated analyses of the same 

sample will fall within the class interval containing the "true" value (as 

measured by the mean of a series of analytical runs) plus or minus one and 

two adjoining intervals is approximately 83 percent and 96 percent respec-



tively. 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. These 

values are consistent for a variety of geologic materials and show no appre­ 

ciable difference between elements or concentration ranges (if not near the 

lower limit of determinability where precision tends to be less). Analyses 

by the atomic absorption method are not reported on the six-step scale; 

they are more sensitive and more precise than spectrographic analyses. 

Minimum limits of determination for each element by spectrographic and 

atomic absorption analysis are given in table 2.

Statistical summary

The analytical results from the USGS stream-sediment and rock samples 

were processed by a computer program known as GEOSUM and are presented in 

tables 3 and 4 respectively. The GEOSUM program is designed to summarize 

and tabulate gedchemical data primarily data from semi-quantitative spec­ 

trographic 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 histogram and frequency distribution table 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 

same class intervals as those used in the six-step semi-quantitative scale. 

The histogram bars are composed of X's; each X represents approximately 1 

percent of the total number of samples. Decimal numbers are printed by the 

computer as powers of 10, for example:
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S-Fe

S-Mg

S-Ca
-, 1

S-Ti-

S-Mn

S-Ag

S-As

S-Au

S-B

S-Ba-

S-Be

S-Bi

.05%

.02%

.05%

.002%

10 ppm

.5 ppm

200 ppm

10 ppm

10 ppm

20 ppm

1 ppm

10 ppm

S-Cd

S-Co

S-Crl'

S-Cu

S-La

S-Mo

S-Nb

S-Ni

S-Pb

S-Sb

S-Sc

S-Sn

20 ppm

5 ppm

10 ppm

5 ppm

20 ppm .

5 ppm

20 ppm

5 ppm

10 ppm

100 ppm

5 ppm

10 ppm

S-Sr

S-V

S-W

S-Y

S-Zn

S-Zr

AA-AiA7

AA-Cu

AA-Pb

AA-Zn

Inst-Hg^

100 ppm

10 ppm

50 ppm

10 ppm

200 ppm

10 ppm

.05 ppm

5 ppm

5 ppm

5 ppm

.02 ppm

Table 2.   Lower determination limits for analyses for 1968 through 1973. 

S - indicates spectrographic analysis, AA - indicates atomic 

absorption analysis and Inst - indicates flameless AA analysis,

- .001% prior to 1969.

2/ 

3/

2/
  5 ppm prior to 1969.

5 ppm prior to 1970.
f, i
- .02 ppm prior to 1972.

5/
-' .01 ppm prior to 1972.
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7,OE-01 means 7.0 x 10" or 0.7 

7.0E 00 means 7.0 x 10 or 7.0

7.0E 01 means 7.0 x 10 or 70.0

2 
7.0E 02 means 7.0 x 10 or 700.0

The frequency distribution tables, histograms, and statistics for each 

element were derived using only data values within the range of analytical 

determination which was valid in 1973. Between 1968 and 1973, the lower 

limits of determinability for Au and Hg analyzed by atomic absorption 

techniques and for spectrographically analyzed Ti, 3a, and Cr were raised. 

Unqualified values which fell below current determinability limits and values 

qualified with N, L, G, T, or H were ignored in these computations. The 

resulting frequency tables and statistics are biased and the histograms in­ 

complete .

The statistical summaries at the ends of tables 3 and 4 show which 

elements have qualified values, as well as the number and type of qualifica­ 

tion. 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 ex­ 

periments have shown that large departures from this requirement do not 

usually invalidate the results. Acceptance and use of the estimates, how­ 

ever, is 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.



It is an estimate of "central tendency" (or characteristic value) for a 

frequency distribution that is approximately symmetrical on a logarithmic 

scale and 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 standard deviation and 

of Cohen's method for censored distributions, see Miesch (1963, 1967).

Sampling bias

In reviewing the summary results in tables 3 and 4, several sources of 

sampling bias in the data set must be considered. Several factors, includ­ 

ing time, weather, snow cover and outcrop exposure prevented uniform sam­ 

pling in all areas. Some sites were re-sampled, usually to confirm sus­ 

pected anomalies or because of other indications of potential geochemical 

peculiarity. Sampling density tends to be greater near previously reported 

prospects or in areas having other indications of mineral enrichment. The 

uneven coverage and tendency to concentrate sampling in more "interesting" 

areas have introduced a slight bias into these summary values. Stream- 

sediment sample density shows less tendency to concentrate near "inter­ 

esting" areas but locations of all inland samples are controlled by avail­ 

ability of helicopter landing sites. In addition, it should be kept in mind 

that the rock samples have been collected from lithologic units widely sep­ 

arated in location, origin and type. The summary of their values thus pro­ 

vides only a general indication of the trends that may be present.
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