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Trace element data for rock samples from the Petersburg, and
parts of the Port Alexander and Sumdum quadrangles,
southeastern Alaska
by S. M. Karl, R. D. Koch, J. D. Hoffman
G. W. Day, S. J. Sutley,
and S. K. McDanal

Introduction

An extensive reconnaissance geochemical sampling program for both stream
sediments and rocks was conducted in the Petersburg and parts of the Port
Alexander and Sumdum quadrangles, southeastern Alaska, during 1978 through
1982. The purpose of this program was to help evaluate the mineral resources
of the study area. This report includes the analytical data and a statistical
summary for data from the 6974 rock samples that were collected. The stream
sediment data have been published as a series of companion reports (Cathrall
and others, 1983a-w; Tripp and Cathrall, 1983.) Selected rock geochemical
data and descriptions of mineral occurrences and prospects are presented in
Karl and others (1980), Karl and Koch (1985), and Grybeck and others (1984).
Geochemical data for the adjacent Bradfield Canal quadrangle (Koch and others,
1980a;b;c;d), and the Tracy Arm-Fords Terror Wilderness area to the north of
the study area (Brew and others, 1977) are also available. A preliminary
geologic map of the study area (Brew and others, 1984), is the same scale

(1:250,000) as the sample location map in this report.

Data from U.S. Geological Survey rock, stream sediment, and heavy mineral
concentrate samples from the Petersburg, eastern Port Alexander, and southern
Sumdum quadrangles are available on magnetic computer tape (Xoch and others,

1984.)



General Geology

The earliest comprehensive geology of the Petersburg area was published by
Buddington and Chapin (1929). The northwestern part of the study area was
mapped in more detail by Muffler (1967). Subsequent unpublished work is

recorded under mapping credits in Brew and others (1984).

The geology of the Petersburg area can be described most efficiently in terms
of four major belts of rocks. From west to east these belts are as follows:
1) The Alexander belt, also known as the Alexander terrane, consists of barely
metamorphosed lower Paleozoic through Cretaceous carbonates, volcanic rocks,
and proximal volcaniclastic turbidites. 2) The Gravina belt consists of
variably metamorphosed and deformed Upper Mesozoic flysch, melange, and
volcanic rocks which lap onto, and in places incorporate tectonic blocks of
Paleozoic rocks. 3) The Mainland belt, which includes the Taku and Tracy Arm
terranes of Berg and others (1978), or which may alternatively include an
extension of the Alexander terrane (Brew and others, 1984), consists of a
variety of metasedimentary and metavolcanic rocks intruded by Upper Cretaceous
through Tertiary components of the Coast Range batholith. 4) Mid-Cretaceous
through mid-Tertiary intermediate to felsic plutons, and mid-Tertiary to
Quaternary hypabyssal and extrusive volcanic rocks of the Kuiu-Etolin belt
(Brew and others, 1979; Brew and Morrell, 1983) intrude or cover the other

three belts of rock in the study area.

Most of the known mineral deposits in the study area are of syngenetic

volcanogenic derivation, or are related to intrusive activity. For

information about mineral deposits, consult Grybeck and others (1984).



Sample Collection, Preparation, and Analysis

Rock geochemical samples were collected as grab samples chosen to be
representative of the dominant lithologies at a sample site. Less than one
per cent of the samples were collected from unusual lithologies, iron-stained

or altered zones, and from known mineralized occurrences.

Samples were prepared and analyzed by members of the Branch of Exploration
Geochemistry (BOEG) of the U.S. Geological Survey. Preparation consisted of
crushing, grinding to -150 mesh in a grinder with ceramic plates, and
separation into splits. One split was analyzed for 31 elements by rapid six-
step semiquantitative emission spectrography (Myers and others, 1961l; Grimes
and Marranzino, 1968). One split was analyzed for gold, and another for
copper, lead and zinc, both by atomic absorption spectrophotometry (Ward and
others, 1969). Tungsten content was determined for 45 samples by a
colorimetric procedure (Welsch, 1983), and equivalent uranium (eU) was
calculated from a 400 second count on a 15 gram ground sample, using an Ortec
gamma counter. Semiquantitative spectrographic analyses were performed by E.
F. Cooley, G. W. Day, C. L. Forn, J. Motooka, and S. J. Sutley. Atomic
absorption analyses were performed by B. F. Arbogast, J. Carson, W. Collims,
C. Eason, A. Heard, J. D. Hoffman, D. M. Hopkins, J. Lucas, A. Mantei, G.
Martin, R. M. O'Leary, J. D. Sharkey, F. N. Ward. Radiometric measurements
were made by J. D. Sharkey. Colorimetric determinations ware made by J. D.

Hoffman.



Geochemical Data

Rock sample locations are plotted on Plate I. Analytical data are presented
in Table 12 in ascending alpha-numeric order of sample number. In Table 12,
sample locations are designated by latitude and longitude in degrees, minutes,
and seconds. Coding for the last 7 columns in Table 12 is explained in Tables

4 through 10.

Analytical Values

Analytical results are reported as weight percent of the sample for
spectrographic analyses of Fe, Mg, Ca, and Ti and as parts per million (ppm)
for all other elements. The distribution of values for some of the
determinations is truncated at ome or both ends by the limits of
determinability for that analytical procedure. The limits of determination

and the units used for each analysis are listed in Table 1.

A single-letter symbol is recorded by the analyst to indicate that no analysis
was performed for an element or that the analytical result is outside the
limits of determinability. These symbols (commonly called "qualification
codes”) are used in the statistical summary (Table 11) but some are
represented differently in the data table. An explanation of both forms is

listed in Table 2.
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Because a céby of the original computer ériﬁtout is used in tables 11 and 12;
element symbols are in capital letters; for example, the symbol for iron, Fe,
is shown as FE, magnesium, Mg, is shown as MG, and so on. Iﬁ column headings
in the tables, the prefix S stands for spectrographic analysis, AA for atomic
absorption analysis, CM for colorimetric analysis, and eU for equivalent

uranium determination.

Results from semiquantitative emission spectrographic analyses (also referred
to as six-step spectrographic analyses) are reported as the approximate
midpoints of class intervals with 6 intervals per order of magnitude. These
class intervals are not evenly spaced when plotted on an arithmetic scale.
The values of successive interval boundaries and the widths (sizes) of
successive class intervals increase geometrically, with each succeeding
interval boundary and interval width being greater than the last by a factor
of the 6th root of 10 (about 1.4678). These class intervals have a constant
width when the data and the interval boundary values are transformed to

logarithms (Miesch, 1967, p. 83-84).

Use of geometrically-scaled class intervals is appropriate because of
characteristics of both the analytical techniques and of the common
distribution of elements in geologic materials. Analytical variance tends to
be proportional to the amount of a constituent present, and tends to be
constant for the logarithms of the analytical data (Miesch, 1976, p. 58).
Variability of element concentrations at sample localities also follows this
pattern with the amount of variance at most localities being proportional to
the mean of raw sample values for that site and variance tending to be

constant when the logarithms of the values are used (Miesch, 1976, p. 58).



Table 2.--Qualification Codes

Qualification Form in

code table 12 Explanation
B - Blank, no data
N N Nothing detected by this 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). Analytical interference - no valid data.

The spectrographic reporting values and the associated class interval limits
and widths are listed in table 3. The values used to report element
concentrations are integral powers of 10 times one of the listed six-step

reporting values.

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

Six~-step reporting value Approximate Approximate
(approximate C. I. midpoint) Class interval limits Class interval width

1.0 0.825 1.21 0.385
1.5 1.21 1.78 .57
2.0 1.78 2.61 .83
3.0 2.61 3.83 1.22
5.0 3.83 5.62 1.79
7.0 5.62 8.25 2.63
10.0 8.25 12.1 3.85




Precision

Tests have been performed to determine the analytical precision of the six-
step semiquantitative spectrographic technique used by the Branch of
Exploration Geochemistry gMotooka and Grimes, 1976). These tests measure the
frequency with which values from repeated analyses of the same sample will
fall within or close to the class interval containing the "true” value (as
measured by the mean of a series of analytical rums). The results indicate
that approximately 83 percent and 96 percent of the samples fall within one or
two reporting intervals, respectively, of the "true value”. For example, if a
value is reported as 3.0, the probability is 0.83 that a second analysis of
that sample would be reported as 2.0, 3.0, or 5.0. The Motooka and Grimes
study found analytical variance, (reported as a number of steps on the six-
step scale), to be consistent for a variety of geologic materials and to show
no appreciable difference among most elements or concentration ranges; except
near the limits of determinability where "precision of the analysis is greatly

diminished”™ (Motooka and Grimes, 1976, p. 2).

A stream—-sediment sampling experiment was conducted by Johnson and others
(1980) within the Coast Range 180 km north of Petersburg; in similar terrane
to that of our study area. They determined the amount of variability
attributable to analytical procedures and to variation in sample spacing. At
the 95 percent confidence level, only four spectrographically determined
elements had analytical variance greater than the two step average variation
found by Motooka and Grimes; Ti (3 steps), Cu (3 steps), La (3.5 steps), and
Zr (2.5 steps). This study suggests that for data with a very narrow range of

values (approaching the level of analytical variance for that element), the




énélytical comédnent of total variance will be respénéible for a éignificaﬁt
portion of the observed fluctuations but that for data with a relatively broad
range of values, analytical variability should have only minor effect. These
conclusions regarding analytical precision should be generally applicable to

data from rock samples as well.

Data from analyses by the atomic absorption methods are not reported on the
six-step scale. These methods are more sensitive and considered more precise
than spectrographic analyses. Johnson and others determined analytical
variance for atomic absorption analyses of Cu, Pb, and Zn to be equivalent to
approximately 1.0, 1.5, and 0.5 steps of the six-step respectively, at the 95

percent confidence level (Johnson and others, 1980, table 3, last column).

Statistical Summary

The analytical data were processed using a computer to produce the statistical
summary presented in table 11. All distributions are treated in terms of the
six~step class intervals described above and thus the atomic absorption data
are regrouped into these intervals for the summary. The program output
consists of: a frequency distribution table, histogram, summary of qualified
values, range of values, and arithmetic and geometric means and deviations for
each element. Table 11 entries are identified in an explanation at the

beginning of that table.

The histograms in table 11 have a quasi-logarithmic analytical value scale
because they use the class intervals of the six—step semiquantitative scale.

All values qualified with N, L, G, or H were omitted from the histograms. The



resulting statistics are therefore blased and the histograms incomplete.

The summary at the end of table 11 presents estimates of geometric means and
geometric deviations recomputed using a method devised by A. J. Cohen for
treating censored distributions (Cohen, 1959, 1961; Miesch, 1967). If an
element has no qualified data values, the éeometric mean and geometric
deviation will be reported as the same value in both this summary and in the
main part of the table for the particular element. Cohen's method is
applicable to distributions truncated on either the high or low end but,
because low end truncations (left censored distributions) are much more common
in geochemical problems, the computer program used here was designed to handle
them. The estimates of geometric mean and geometric deviation are unbiased in
a strict sense only where the values used to compute them are derived from a
normally-distributed parent population, but it has been shown that the method
glves satisfactory results whenever the data are symmetrical about a single

mode (Miesch, 1967, p. 85).

The geometric mean of N values is the Nth root of their product and can be
computed as 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 which follows
the exponential or "natural growth” law and is thus symmetrical on a
logarithmic scale. The geometric mean has a more stable value than the
arithmetic mean because it is not influenced as strongly by data at the
extremes of the distribution. The geometric deviation can be computed as the
antilogarithm of the standard deviation of the logarithms of the analyses.

The geometric mean and geometric deviation are useful for characterizing many

10



geoéhemical distribﬁtiéns, which are often more nearly log-normal than
normally distributed. Histograms of the data contained in this report are
more nearly symmetrical on a logarithmic scale than when plotted with a linear
scale. While the geometric mean is the best estimate or predictor of values
for individuals within a log—nérmal population, it is not an estimate of
geochemical abundance. It can not be used to predict the amounts of elements
present as the arithmetic mean can (Miesch, 1963, 1967). For further
discussion of geometric mean and geometric deviation see Kenny, 1952, and

Miesch, 1963, 1967, and 1976).

Bias And Variability Affecting Interpretation

In reviewing the data in table 12 and the statistical summary in table 11,
several sources of bias and variability in the data must be considered.
Factors including time limitations, weather, snow and vegetative cover,
outcrop exposure, and availability of helicopter landing sites prevented
uniform sampling in all areas. Uneven sample density also resulted from more
concentrated sampling of some areas near evidence of mineralization such as
iron-staining or visible metallic minerals. This practice has biased the data
slightly in favor of samples containing values above background levels. The
requirement of truly random sampling--that all potential samples have an equal
likelihood of being selected--is not strictly met. In additiom, the rock
samples were collected from a large area, where lithologic units of various
origins or rock types may comprise several dissimilar geochemical

populations. The samples are not grouped here on the basis of geological or
geochemical affinity and this summary of values thus provides only a general

indication of the trends that may be present. In a companion report (Karl and

11



Koch; 1984); éampleé are groubed and stétistically analyéed on the basis of

geological and geochemical affinity.

Results may be influenced by many factors, including the difficulty of
obtaining representative samples of inhomogeneous media, variation in sample
preparation, and analytical variance. It is likely with an§ large data-set
that errors have occurred in recording, key-punching, and editing the data and
tﬁat some have remained undetected. Because of these factors, high values for
a single element or from a single site should be considered questionable

indicators of bedrock mineralization.
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Table 4:

RASS coding in "Rock T&pé" column; Table 12.

11: Unidentified rock 24: Schist
12: Sedimentary rock 25: Quartzite
13: Metamorphic rock 26: Marble
14: Igneous rock 27: Skarn
15: Unconsolidated sediment 28: Phyllite or slate
16: Conglomerate 29: Felsic igneous rock
17: Sandstone 30: Intermediate igneous rock
18: Siltstone 31: Mafic igneous rock
19: Claystone 32: Ultramafic igneous rock
20: Shale 33: Feldspathoidal rock
21: Limestone, dolomite 34: Other
22: Carbonate 35: Chert or jasperoid
23: Gneiss
Table 5: RASS coding in "Igneous Form™ (IGNSFORM) column, Table 12.

Cretaceous-Tertiary

11: Plutonic
12: Extrusive
13: Dike/sill
--: Not coded

Table 6:

Age coding in "Age” column, Table 12.

l\omwmmbwwo—‘

ea 66 B8 s e 0° s % s o

Silurian
Devonian
Mississippian
Pennsylvanian
Permian
Triassic
Jura-Cretaceous
Cretaceous
Cretaceous - Tertiary
Not coded
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Table 7: Lithologic coding in "Lith" column, Table 12.

Carbonate

Detrital sedimentary rocks

Mafic volcanic rocks

Felsic volcanic rocks

Schist, gneiss, migmatite

Felsic to intermediate intrusive rocks
Mafic to ultramafic intrusive rocks
Hornfels

Dikes

VLoo~NOTULPWND
%8 S0 40 0 % es e es e

Table 8: Map units corresponding to numeric coding in "unit” column Table
12 (See Brew and others, 1984).

Unit
Number Geologic Map Symbol and Description

1 SOtdg: Ordovician to Silurina Descon Formation
predominantly graywacke turbidites.
S0tdl is predominantly limestone

2 Stpg: Silurian Bay of Pillars Formation on
northeastern Prince of Wales Island;
siliceous graywacke turbidites. Stpc;
conglomerate and volcanic agglomerate

3 Sck: Silurian Kuiu Limestone. Sckc;
polymictic conglomerate

4 Sch: Silurian Heceta Limestone. Schc;
polymictic conglomerate

5 Stbg: Silurian Bay of Pillars Formation;
dominantly graywacke turbidites. Stgc;
polymictic conglomerate. Stbo;
calcareous olistostrome. Stbl;
limestone turbidites. Stbv; volcanic
breccia and flows

6 DSva: Silurian to Devonian red arkose. Dsvg;
graywacke. DSvb; volcanic breccia

7 D1: Upper Devonian fetid limestone

8 MDc: Devonian to Mississippian Cannery

Formation; volcanic flows, tuffaceous
argillite, graywacke, chert. MDcv;
greenstone, pillow flows
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Table 8:

con't

10

11

12

13

14

15

16

17

18

19

20

21

22

Trhp:

Trhb:

Trhl

Trhe:

Trhh

Dls:

Trk:

Trhv:

Trhs:

Mzn:

Pennsylvanian crinoidal limestone

Devonian to Pennsylvanian Saginaw Bay
Formation; aquagene tuff, flows, chert,
limestone

Permian Halleck Formation; calcareous
siltstone, sandstone and conglomerate.
Phb; olivine basalt flows and breccia

Permian Pybus Formation; limestone,
dolomite, chert

Triassic Hyd Group; calcareous
siltstone, sandstone, conglomerate

Triassic Burnt Island Conglomerate;
limestone and calcareous Cannery
Formation-derived conglomerate

Triassic Hamilton Island Limestone;
limestone, mudstone, calcarenite

Trassic Cornwallis Limestone; oolitic
limestone and calcarenite

Triassic Hound Island Voncanics;
basaltic pillow flows and breccia

Lower and Middle Devonian limestone in
Duncan Canal

Trassic Keku Volcanics; felsic to mafic
flows and breccia, conglomerate, wacke,
tuff, limestone

Trassic felsic to intermediate flows and
breccia, limestone, argillite

Trassic siliceous sediments

Upper Mesozoic metamorphosed Stephens
Passage Group and other rocks;
Greenschist, chert, marble, phyllite.
Mzs; graywacke semischist and
phyllite. Mzl; limestone(?) and
marble. Mzv; greenschist and
greenstone. Mzc; metachert. Mzr;
felsic metavolcanic rocks. Mzp;
phyllite. Mzg; metagabbro. Mzum;
serpentinized ultramafic rock.
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Table 8: cont'd

23

24

25

26

27

28

29

30

31

32

KJsv:

Kph:

Khh:

Kbh:

Ksm:

Kwgd:

Kbdu:

Khb:

Kuk:

Kmgf:

Upper Jurassic to Upper Cretaceous
Stephens Passage Group; Brothers/Douglas
Island Volcanics; augite bearing flows,
breccia, tuff, graywacke. KJss; Seymour
Canal Formation; graywacke, slate
conglomerate

Cretaceous pelitic hornfels derived from
Bay of Pillars Formation, northeastern
Prince of Wales Island. Kpch;
hornfelsed conglomerate

Cretaceous marble derived from Heceta
Limestone. Koh; hornfelsed conglomerate

Cretaceous hornfels derived from Bay of
Pillars graywacke. Kch; hornfelsed
conglomerate. Kdh; hornfelsed Descon
Formation

Lower Cretaceous lithic wacke
turbidites, Keku Straits

Cretaceous granodiorite and diorite.
Kwqo; hornblende quartz monzodiorite.
Kwan; hypabyssal andesite related to
Kwqo

Cretaceous dunite of Blashke Islands
ultramafic complex. Kbwh; wherlite.
Kbgb; gabbro. Kbgd; monzodiorite

Cretaceous hornblendite and hornblende
gabbro

Cretaceous ultramafic complex, Kane Peak

Upper Cretaceous migmatite related to
Ktef.
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Table 8:

cont'd

33

34

35

36

37

38

39

40

Ktef:

Kdi:

Kss:

Kgb:

TKp:

TKbs:

TKmb:

Tkhs:

Upper Cretaceous hornblende-biotite
tonalite, granodiorite, quartz
monzodiorite, and quartz diorite,
equigranular, with pyroxene and

garnet. Ktif; similar to Ktef, but with
seriate plagioclase and lacks pyroxene
and garnet. Ktop; porphyritic
hornblende-biotite tonalite with

garnet. Ktoc; crowded plagioclase
tonalite, with garmet, clinzoisite,
muscovite. Kqop; plagioclase
porphyritic biotite-epidote-hornblende
quartz monzodiorite. Ktgp; porphyritic,
foliated biotite tonalite, quartz
diorite, and granodiorite. Kqo;
phroxene, biotite hornblende quartz
monzodiorite, quartz diorite,
monzodiorite, and diorite: Admiralty-
Revillagigedo Plutonic belt

Cretaceous hornblende diorite, quartz
diorite, and tonalite, altered,
Woewodski Island

Upper Cretaceous schist and hornfels
derived from the intrusion of the
Stephens Passage Group by the Admiralty-
Revillagigedo Plutonic belt. Ksg;
greenstone and greenschist and by
earlier regional metamorphism. Ksp;
phyllite.

Cretaceous biotite-plagioclase-
hornblende granofels or semischist
(metagabbro)

Upper Cretaceous and/or Lower Tertiary
phyllite

Upper Cretaceous and/or Lower Tertiary
biotite schist. Tkbg; biotite gneiss

Upper Cretaceous and/or Lower Tertiary
marble and calc-silicate granofels

Upper Cretaceous and/or Lower Tertiary

hornblende schist. Tkhg; hornblende
gneiss

22



Table 8: cont'd

41

33

42

43

44

45

46

47

48

49

Tgr:

Tsh:

Tmgx:

Ttos:

Tgdg:

Tgdb:

Tdr:

Tmnme :

Tmae:

Paleogene Kootznahoo Formation(?), non-
marine arkosic sandstone, shale,
conglomerate

(now Ktef)

Oligocene and/or Miocene hornfelsed
Seymour Canal Formation

Tertiary migmatite consisting of schist
and gneiss invaded by tonalite. Tmgy;
migmatite consisting of tonalite and
gneiss invaded by megacrystic biotite
granodiorite. Tmgz; migmatite
consisting of schist, gneiss, tonalite,
and granodiorite invaded by biotite
granodiorite

Lower Tertiary hornblende-biotite
tonalite, quartz, diorite, and
granodiorite

Lower Tertiary gneissic biotite
granodiorite and quartz monzodiorite

Eocene sphene-biotite-hornblende
granodiorite. Tgdp; porphyritic
biotite~hornblende granodiorite. Tgrg;
gneissic biotite granite and
granodiorite

Miocene rhyolite, includes dike swarms
and vent breccia. Tag; chlorite
granite, Groundhog Basin

Miocene and/or Oligocene migmatite
consisting of quartz monzodiorite,
quartz monzonite, quartz diorite,
diorite, and granodiorite invaded by
rocks of the same composition as well as
by granite, alkali granite, quartz
syenite

Miocene biotite—amphibole alkali-
granite, granite, and alkali quartz
syenite. Tmge; hornblende-biotite
granite and alkali granite, Zarembo
Island
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Table 8: cont'd

50 Tmqgk: Miocene biotite-hornblende granite,
quartz syenite, quartz monzonite, and
quartz monzodiorite. Tmgk; biotite
granite and granodiorite. Tmdk;
diorite, quartz diorite, quartz
monzodiorite, gabbro

51 Tmgb: Miocene and/or Oligocene olivine gabbro
and microgabbro

52 QTr: Quaternary(?) and Tertiary rhyolite and
rhyodacite. QTv; silicic volcanic vent
breccia

53 QTf: Quaternary(?) and Tertiary altered
quartz latite

54 QTa: Quaternary(?) and Tertiary andesite and
intermediate extrusive rocks

55 QTb: Quaternary(?) and Tertiary basalt

56 QTd: Quaternary(?) and Tertiary crosscutting

network of dikes, sills flows, and
breccia, ranging in composition from
basalt to rhyolite

57 QTc: Quaternary(?) and Tertiary volcanic
clastic deposits, pyroclastic deposits,
tuff. QTx; breccia and agglomerate.

Table 9: Coding for mineralization of samples in "Minlzd” column, Table 12.

1: mineralized
0: not mineralized
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Table 10: Coding for geocheﬁical affinity group in "Gx Group” column, Table
12.

Paleozoic volcanic and clastic sedimentary rocks
Paleozoic carbonate rocks

Triassic mafic volcanic rocks

Mesozoic felsic volcanic rocks

Mesozoic carbonate rocks -
Upper Mesozoic sedimentary and volcanic rocks
Coast plutonic metamorphic complex metamorphic rocks
Ultramafic rocks

Cenozoic mafic volcanic rocks

Intermediate intrusive rocks

Cenozoic felsic igneous rocks

12: All other rocks

®e 90 ss 4% se o8 e 00 oo

-
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Teble 11.--Stztistical summary for rock geochemical dats

- EXPLANATION OF TABLE HEADINGS AND ABBREVIATIONS

- VALUE = the data value

- NC. = number of occurances of this value

- % = NQ., as percent of total number of data values (ANAL)

- Cu¥ = rumber unqualified records a3t % below this value

- Cum ¥ -

- (col 1)= ungqual values at or below this value, as ¥ of ANAL

- (col )= unqual values above this value, as % of ANAL

= T0T CUM = prumber of values (N,L + ungual) at or below this value
- JO0T Cum™m % -

- {col 1)= wvalues not B,H,OTHER at or below this valuer, as % of ANAL
- {col 2)= values not B,H,OTHER above this value, as % of ANAL

- B = value

- - percent
- K = value

- - percent
- N = value

- - percent
- L = value

- =~ percent
= G = value

- - percent
- CTHER

= - percent
=  UNQUAL

- - percent
- ANAL

LI O T T O T Y T T B T [ ]

no. values qualified with “8° (= no data)

2 of all records read (READ)

no. values qualified with “H® (= interference)
X of all values not B or OTHER

no. values qualified with °N° (= not detected)
¥ of all values not 8,H, or OTHER (ANAL)

no. values qualified with “L’ (= less than)

Z of all values not B,Hs, or OTHER (ANAL)

no. values qualified with °“G° (= greater than)
% of all values not B8,H, or OTHER {(ANAL)

no. qualified values not equal B,H,N,L,G

X of all records read (READ)

noe. uUnqualifiea data values

% of all values not B,H, or OTHER (ANAL)

total no. valid data values (= ungqualified + N,L,G)

- READ ro. input records read

- MIN = minimum ungualified value

-  MAX = maximum ungqualified value

- AMEAN = srithmetic mean of unqualified values

- SO = c¢tandard deviation of unqualified values

= GMEAN = geometric mean of unqgualified values

- GD = ceometric deviation of ungqualified values

= VALUES = no. of data values used %o compute the above statisticse.
- hote: geometric mean %2 deviation cannot be computed

- for a variable if one or more values are zero or less.
- RECONMPUTATION OF STATISTICS FOR QUALIFIcD DATA

- If zny data values are gqualified with codes N, L, or Gr, then

- MIN, MAX, ANEAN, SDs» GMZAN, and GD are recomputed after setting

- all values with code N equal to 1/4 the lower determination limit,
- setting all values coded L equal to 1/2 the lower

- determinaticn limit, and setting values with the code G equal

- tc twice the upper determination limit. These estimates are

- usually gooc mhen the percent of qualified values is small’

- beccming increasingly poor as that percentage increases.
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Table 11. ——Btatistical summary for rock geochemical data—Continued

COLUMN ID.: AA-AU-P

QO rRrRWLBEErNO

VALUE NG. % CLiM, CUM. %4 TOT CuUM TOT CUM %
1 0. 050 22 0. 32 22 0.3 1.0 &889 9.0 i.
2 0.100 21 0. 20 43 0.4 0.7 6710 99 3 Q.
3 0. 150 7 0.13 s2 .7 0.6 6719 93. 4 Q.
4 0. 200 b 0. 09 S8 0.8 0.5 &725 79.5 0.
S5 0. 300 3 Q. 04 61 0.2 0.4 &£728 ?7. 6 0.
) 0. 500 12 0.17 73 1.0 0.3 &£940 9%. 7 3.
7 0. 700 S 0. 07 78 1.1 0. 2 &£745 9%.8 0.
8 1. 000 4 0. 04 az 1.2 Co I | 57479 ?7.9 0.
9 1. 500 1 0. D% a3 1.2 0.1 45950 72.9 0.
i0 3. 000 3 0. 04 25 1.2 O i 5953 79.7 0.
11 5. 0D0 S 0. 07 71 1.3 0.0 &£558 100. 0 0.
i2 7. 000 1 0. 01 72 1.3 0.0 &£957 100. 0 0
B T H N L & OTHER UNQUAL ANAL READ
is 0 0 &797 70 0 0 ?2 L9559 6774 VALUES
.2 0.0 0.0 =277 1.0 €0 0.0 1.3 PERCENT
MIN MAX AMEAN SD GMEAN aD VALUES
0. 050 7. 00 0. 681 1. 37 0. 2154 3. 95 92
0. 012 7.00 0. 0218 0.17 0. 013 1. 44 959
Percent of Values
0. 00 2.00 4. 00 5.
1. 00 3. 20 5. 00
o e e e e e e e e e e e o e o e e o e e e e e e e o o o e e e e o e e e +
0. 050 +XX|
0. 070 +
0. 100 +XXi
0. 150 +i
0. 200 +)
0. 300 ¢
0. 500 +X1i
0. 700 +1
1. 0G0 +)
1. 500 |
2. 000 +
3. 000 |
5. 000 +i
7.000 |
o o e e e = - ——— e e e e e e e o e o e T e ——— +
0. 00 2. 00 4. 00 &,
1. 00 3. 00 5. 00

Each increment {each X or | plotted) = 0. 100 %
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Tacole 11 .,-=-Statistical sumnary for rock 3e2ochemical data-—Continued

COLUMN I0.: 21a-Cy-?

VaLiz NQ. yA CuM. cum, % TIT CUM TOT CuM &
1 5.033 347 12.15 547 12.1  73.3 1382 27.0 72,
2 7.00) 1 C.01 243 12.2 73.3 1333 c7.3 73.
3 10.053 763 10.93 1533 23.1 521 20643 37.9 62,
4 15.300 363 3.07 2171 31.1  54.0 32056 $6.0 S4.
5 20.300 599 12.3% 3079 44,3 411 4105 53.9 41,
6 30.009 3G7 1M.57 3877 55.6 2%.s 4912 7C.4 29
I4 53.033 313 13,09 4790 83.7 135.5 5325 33,5 1%
3 730.090 435 697 32756 75.7 9.5 8311 FUa5 9.
9 133.300 299 4.29 5575 8G.0 .2 5010 S4ai 3.
17 139.232 172 2aa7 3747 2244 2.7 2732 7743 2.
1 203 .300 115 1.55 5352 34.1 1.1 2897 JEe? 1.
1e 30243230 d Je2? 5832 3% Jed 6917 7%9.¢ Ce
13 5334330 12 C.17 5874 24,5 Ja8 £929 7G.4 Ja
1 7335.009 10 Je14 3593 84a7 Je5 §933 733 T
15 1303 .9C90 g .11 5912 24,3 0.4 0947 995 Je
16 150J.3923 5 J.0¥ 35913 34a7 Ue3 5953 ?%.7 Qe
17 2000.030 5 Jd.37 5923 6.9 J.2 5938 993 J e
13 3303.933 3 e 54 3926 35.4 J.2 5901 I e D
17 50034039 2 J.03 35923 85.0 3.1 5953 3.7 O.
Pas) 7003.030 5 Ja.07 5933 35.1 Jel $986%3 9.9 Ja
21 13905.3<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>