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INTRODUCTION

The purpose of the project was to analyze and describe
by x-ray diffraction methods a set of copper arsenide miner-
als belonging to the Mineralogy Museum at The Ohio State
University. The suggestion to initiate this study was made
by Dr. Charles E. Corbato. Aside from questioning the
accuracy of the previous labelling of these minerals, an
additional incentive for research was to analyze the nature
of a brown alteration product occurring on the majority of
the samples. Prior to the x-ray examination, these specimens
had been designated Algodonite, Domeykite, Mohawkite, or
Whitneyite based on physical appearance. All samples were
believed to be copper arsenides, of varying percentages
of copper and arsenic. Due to the relative rarity of these
minerals, there is only a small amount of literature pub-

lished on the subject.



COPPER ARSENIDES

General History

Copper mining began in Keweenaw County, Michigan (see
Figure 1) approximately 5000 years ago, and continued until
1969 (Min. of Mich. 1976 Bulletin 6). Native and copper-
bearing minerals occur in volcanic and sedimentary rocks of
the Keweenaw series of Late Precambrian age on the Keweenaw
Peninsula. This area has not been severely metamorphosed,
and aside from some minor tilting, folding, and faulting, the
peninsula remains relatively unchanged. Copper arsenide
minerals are nearly always found in fissures which intersect
bedded deposits of native copper. The bulk of the samples

analyzed are from the Mohawk Mine in Keweenaw County.

Nomenclature

When it became evident that copper mining was going to
be a primary industry in Michigan, several mineralogists pro-
posed a system of classification for the various copper-
bearing minerals. Between 1900 and 1903, Koenig recognized
the existence of Algodonite, Domeykite, Mohawkite and Whitney-
ite, and described the minerals Stibio-Domeykite, Melanochal-
cite, Argentodomeykite, and Argentoalgodonite. In addition
to these names, other researchers described the minerals
Keweenawite, Ledouxite, Mohawk-Algodonite, Mohawk-Domeykite,

Semi-Whitneyite, and Gamma Domeykite. Previous to x-ray



based studies, this system of nomenclature was sufficient.
Following substantial x-ray analysis, it appears that Algodo-
nite and Domeykite are the only valid copper arsenide

species present in the area. X-ray data verifies the presence
of an alpha and beta polymorph of Domeykite. The beta Domey-
kite polymorph was not present in any of the specimens anal-
yzed for this project. All other names previously assigned
represented mixtures of Algodonite and Domeykite, arsenian

copper, cobalt or nickel arsenides or silver.



EXPERIMENTAL METHOD

Sample Preparation

The unknown alteration product was removed from the sur-
face of the specimens with a very soft typing brush. Since
the alteration was a very fine powder, crushing and grinding
was not necessary.

The previously identified specimens were fragmented with
a hammer and pliers, then ground to a fine powder in a corrun-
dum mortar and pestle. Due to the metallic nature of these
specimens, it was extremely difficult to prepare sufficient

sample to fill the entire specimen holder.

X-ray Diffractograms

X-ray patterns of 10 copper arsenide samples were obtained.
Also analyzed was the brown alteration product common to all
samples. 1In addition to these, one pattern was also run with
an empty aluminum specimen holder. Since many of the patterns
were believed to possess indicative reflections in the low
to intermediate angle region, all the samples were run over
a goniometer range of 10° to 76° 26, The x-ray unit utilized
in experimentation was a Philips x-ray generator and gonio-
meter with the following experimental conditions:

power 35 kv/15 ma

radiation/filter Cu/Ni

goniometer speed 1°/min.



chart speed 30" /hr.
time constant 1 second

full scale 400 counts/second
(scale factor = 8)

divergence and 1°
anti-scatter slits

receiving slit 0.006"



RESULTS

Alteration Product

The x-ray pattern for the brown alteration prdduct ex-
hibited very broad, low intensity peaks. From the character
of these reflections, the alteration product appears amor-
phous. The only recognizable peaks in this pattern are
attributed to Domeykite, which was probably brushed off the
specimens along with the powder. Other than the poor crys-
tallinity of this substance, the character of the alteration

product from this analysis remains uncertain.

Previously Identified Specimens

It was possible to designate over 947 of the 196
recorded reflections to specific mineral species. There were
a total of ten peaks which are unidentifiable. Each specimen
contains the identical unknown peak. This reflection occurs
at approximately 45° 26 in all the previously identified sam-
ples, but was not present in the x-ray pattern of the alter-
ation product. A method of investigation to ascertain the
identity of this peak will be discussed after the individual

presentation of each pattern.

Sample 56

Aside from two Quartz peaks, this sample consists en-
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tirely of a mixture of Algodonite and Domeykite. Every pos-

sible Algodonite peak within our goniometer range is present.

The thirteen most intense Domeykite peaks comprise the re-

mainder of the x-ray data. From the observed information,

this sample resembles a relatively balanced mixture of Algo-

donite and Domeykite with a minimal amount of Quartz.
PREVIOUS LABEL: Domeykite

SUGGESTED LABEL: Mixture of Algodonite and
Domeykite with Quartz

Sample 1218

Other than the presence of the second and third most
intense reflections of Algodonite, the other reflections are
attributable to Domeykite. The most intense Algodonite peak
has been covered by the third most intense reflection of
Domeykite. The Domeykite peaks in this sample are extremely
sharp and strong, while the Algodonite peaks are quite weak.

PREVIOUS LABEL: 'Mohawkite"

SUGGESTED LABEL: Domeykite with a Small Amount
of Algodonite

Sample 2053

The three most intense peaks of Algodonite, and the
first seventeen reflections of Domeykite comprise this sam-
ple. The Domeykite peaks are exceptionally strong and well
defined, while the Algodonite peaks are well defined, but of
moderate intensity. This sample closely resembles sample

#1218, with perhaps a slight increase in Algodonite.



PREVIOUS LABEL: 'Mohawkite"

SUGGESTED LABEL: Domeykite with Partial
Algodonite Phase

Sample 5095

Quartz, Domeykite, and Algodonite are present in this
sample. All three of the constituents peaks are very sharp.
The Quartz and Domeykite reflections are of exceptionally
high intensity. The Algodonite peaks have a moderately
high intensity, but begin to acquire a somewhat broader na-
ture as 26 increases. Since four of the five possible Algo-
donite peaks appear, exhibiting a relatively strong nature,
this sample cannot be defined as containing trace Algodo-
nite. A mixture of the three constituents seems to present
a reasonable description.

PREVIOUS LABEL: Domeykite

SUGGESTED LABEL: Mixture of Domeykite,
Algodonite, and Quartz

Sample 10099

This sample was quite deficient in copper arsenide peaks.
The majority of this specimen is Calcite and Ankerite. There
is also some Algodonite and Quartz, as well as a Chlorite
group mineral present. The Calcite and Ankerite peaks are
very well defined and extremely strong. The Algodonite peaks
are very broad with moderate intensity. The Chlorite and
Quartz peaks are of moderately low intensity, yet exhibit a

sharp character. Although the Ankerite is described by only
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one peak, the assumption is made with relative certainty for
several reasons: (1) Besides the peak observed (at 30.80°
20), with a ten scale intensity reflection, Ankerite exhibits
no other reflections above an intensity of one. (2) The
literature describes the abundance of Ankerite in copper
arsenide veins, and its intimate association with Calcite.
The Chlorite group mineral is assumed due to the unusual
location of a peak at 12.45° 20, which is indicative of some
of the Chlorite group minerals.

PREVIOUS LABEL: Algodonite

SUGGESTED LABEL: Calcite and Ankerite with
Algodonite, Quartz and Chlorite

Sample 10100

This sample resembles sample 10099, but contains in-
creased amounts of Algodonite and Quartz. The Calcite and
Ankerite peaks exhibit extreme intensity with a fairly sharp
character. The Algodonite reflections represent all five
possible peaks within our goniometer range, but the intensity
and definition of peaks are weak to moderate. The Quartz
peaks are of moderate intensity and sharp character, while
the Chlorite peaks are somewhat well defined, but of relative-
ly low intensity.

PREVIOUS LABEL: Algodonite
SUGGESTED LABEL: Mixture of Algodonite, Ankerite,

Calcite and Quartz with a Small
Amount of Chlorite
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Sample 10102

All three constituents in this sample exhibit very
sharp, moderate intensity peaks. Domeykite and Ankerite are
present, while Algodonite is absent in this specimen. The
third mineral is Niccolite, a nickel arsenide. Both reflec-
tions by which Niccolite is defined are of substantial nature.
Previous literature describes the intergrowth of Niccolite
with Domeykite in the copper arsenide veins of Keweenaw Coun-
ty (Mohawk Mine). This past work has been confirmed by
x-rays. The first and third most intense peaks of Niccolite
are present, while the second most intense is masked by a
major Domeykite peak.

PREVIOUS LABEL: Algodonite

SUGGESTED LABEL: Domeykite with Niccolite and
Ankerite

Sample 10103

Algodonite, Calcite, Quartz, and a Chlorite group min-
eral are present in this sample. The Algodonite reflections
exhibit tremendous intensity with very broad peaks. By far,
these are the most intense Algodonite peaks recorded in this
experiment. The Calcite and Chlorite peaks are well defined,
but of very low intensity. The single Quartz peak is of
extremely low intensity, but exhibits moderately sharp defi-
nition. This sample contains the most distinct Algodonite

composition recorded.
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PREVIOUS LABEL: Domeykite

SUGGESTED LABEL: Algodonite with Small Amounts
of Calcite, Chlorite and Quartz

Sample 10105

This powder sample exhibits the eighteen most intense
reflections of Domeykite possible in our goniometer range.
One Algodonite peak and two Quartz peaks are present also.
Overall, these Domeykite reflections are the sharpest, most
intense recorded. The Domeykite peaks are so strong that
three of them do not even appear on the power diffraction
file card. These three were calculated by Dr. Corbato as
possible reflections for Domeykite at extremely low intensi-
ties. The method and procedure for calculation is described
in Table 1. Both the Quartz and Algodonite peaks exhibit
very low intensity reflections. The Quartz peaks were fairly
sharp, while the Algodonite peak was very broad and poorly
defined. The most intense Algodonite peak was covered by a
major Domeykite peak.

PREVIOUS LABEL: ''Mohawkite"

SUGGESTED LABEL: Domeykite with Small Amounts
of Quartz and Algodonite

Sample 10106

This is the most definitive pattern measured. The only
constituent present in this specimen is Domeykite. All peaks
are very sharp and extremely intense. The fifteen most in-

tense reflections are visible in this sample. This specimen
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approaches purity more so than any other. K-alpha-one and
K-alpha-two peaks are extremely well resolved here.

PREVIOUS LABEL: '"Whitneyite"

SUGGESTED LABEL: Domeykite

Discussion of Unidentifiable Peak

The various methods by which identification of the un-
known reflection at approximately 45° 26 (2.0l Angstrom d
spacing) will be provided now. This presentation is aimed
mainly at elimination of the same methods in further research.
One of the major obstacles in identifcation is the inability
to define a mineral by one peak. It was inferred that this
reflection is the highest, or very nearly the highest inten-
sity reflection for the particular species.

One method of identification was using the powder dif-
fraction search manual to identify a mineral by the peak.
Another method was to review previous literature regarding
the occurrence of other minerals with Algodonite and Domey-
kite. Much of the literature referred to the occurrence of
arsenian copper with Domeykite and Algodonite. After check-
ing the powder data file for arsenian copper, it was clear
that this was not the unknown peak. Contamination was an-
other factor considered. Some of the possible methods of
contamination were:

1) Part of the pliers (Fe) used to break the sample

entering the specimen holder

2) Abrasion of the mortar and pestle (Al,0;) used to
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crush the specimen
3) Specimen holder causing reflection (Al)

All of these possibilities were eliminated after checking
the x-ray patterns for each of the substances. In addition,
the specimen holder was x-rayed at the indicated values of
26 where the reflection occurred, revealing no peaks.
Native copper was another possibility ruled out after consul-
ting the x-ray powder data file. The samples were investi-
gated for a magnetic constituent, but there was so little
magnetic material present that elimination of this factor
was possible. A direct or inverse proportionality between
the character of the unknown peak and the absence or
presence of any of the minerals was considered and found
wanting. At the termination of this research, this peak
remains unidentified, but all the samples have been retained

and placed in the Mineralogy Museum to aid in further research.
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SUMMARY

The original intent was to analyze and describe the
unknown alteration product by x-ray diffraction methods, and
to determine the accuracy of the previous labels on these
specimens. Since the brown alteration product was termed an
amorphous substance, the bulk of remaining research was spent
determining the correct mineral composition of the samples.
It was clear that many of the labels would be changed due to
the invalidity of the names '"Whitneyite'" and '"Mohawkite."
Other than the one unidentifiable peak, the remainder of the
specimens were analyzed and described with sufficient accu-

racy to initiate the re-labelling of these samples.
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Table 1

SYMBOLS USED ON FIGURES AND TABLES

SYMBOL

o O =7z U

NOTE:

EXPLANATION OF SYMBOL
Algodonite

Ankerite

Calcite

Chlorite Group Mineral
Domeykite (Alpha)
Niccolite

Quartz

Unidentified Peak

All d-spacing calculations
from tables by Dr. R. T.
Tettenhorst

This refers to theoretical
reflections for Domeykite
calculated by Dr. C. E.
Corbato. These values

were not listed in powder
data file due to the low
nature of their intensities.
Dr. Corbato calculated these
theoretical d-spacings with
crystal system and cell
dimension data from:

Padera, K. 1952, Acad.
Tcheque Sci. Bull. Inter-
national Classe Sci.,
Math. Nat., Med., V. 52,
P. 53-68.

Numbers enclosed in parentheses
of second and fourth columms

of tables indicate relative
intensity.



Table 2

Sample - #56 Date - 12/15/81
_ ' | Probable . d-spacing for
28 d-spacing r.t. Mineral probable mineral
22.65 3.926 (32) Domeykite 3.95 (40)
26.25 3.395 (20) Domeykite 3.41 (20)
26.70 3.339 (12) Quartz 3.343 (100)
29.45 3.033 (50) Domeykite 3.05 (40)
34.90 2.571 (40) Domeykite | 2.57 (30)
37.40 2.405 (12) Domeykite 2.42 (20)
39,75 2.268 (40) Quartz 2.282 (12)
40.25 2.241 (20) Algodonite i 2.25 (20)
#1.95 2,154 (50) Domeykite 2,15 (40)
42.70 2.118 (50) Algodonite 2.11 (40)
%4.15 2.051 (80) Domeykite 2,05 (100)
gs.lo 2.010 (40) Unknown -
45.75 1.983 (100) Algodonite 1.989 (100)
46,20 1.965 (60) Domeykite 1.965 (50)
48.20 1.888 (65) Domeykite 1.888 (70)
59,25 1.560 (12) Domeykite 1.558 (20)
60.25 1.536 (15) Algodonite 1.537 (10)
62.55 1.485 (15) Domeykite 1.486 (20)
72.15 1,309 ¥30) Domeykite | 1.308_(50)
72.80 1.299 (20) Algodonite | 1.299 (20)
75.18 1.264 (12) Domeykite 1.264 (16)

P




Table 3

Date - 12/18/81

~Sample - 1218

Probable . d-spacing for

29 d-spacing. r.t. Mineral probable mineral
22.58 3,938 (50) Domeykite 3.95 (40)
26.16 3.407 (30) . Domevkite 3.41 (20)
29.28 3.050 (60) Domeykite 3,05 (40)
134.98 2.565 (55) Domeykite 2.57 (30)
137.10 2.423 (18) Domeykite 2.42 (20)
139.78 2.265 (8) Algodonite 2.25 (20)
42,04 2.149 (90) Domeykite 2.15 (40) ?
42.77 2,114 (18) Algodonite 2.11 (40)
144,23 2.048 (100) Domeykite 2.05 (100)
145,12 2.010 (20) Unknown
146,28 1.962 (90) Domeykite 1.965 (50)
148,33 1.883 (95) Domeykite 1.888 (70)
159,31 1.558 (13) Domeykite 1.558 (20)
160,92 1.521 (15) Domeykite 1.519 (10)
162,66 1.483 (25) Domeykite 1.486 (20)
169.10 1.359 (20) Domeykite 1.361 (20)
172.18 1.309 (60) Domeykite 1.308 (50)
75.20 1 (17) Domeykite 1.264 (10)

. 264

- —

——
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Table 4

Sample - 2053 Date - 12/21/81 -
L Probable . d-spacing for |
26 d-spacing . r.t. Mineral probable mineral

22.66 3.924 (55) Domeykite 3.95 (40)
126.18 3.404 (35) Domeykite 3.41 (20)
129,38 3.040 (80) Domeyki te 3.05 (40)
134.95 7.567 (60 Domeykite 7.57 (30)
137,36 2.407 (15) Domeykite 2.42 (20)
39.73 2.269 (15) Algodonite 2.25 (20)
42.05 2.149 (85) Domeykite 2.15 (40)
42,70 2.118 (25), Algodonite 2.11 (40)
44,18 2.050 (100) Domeykite 2.05 (100)

44.97 2.016 (35) Unknown

'45.80 1.981 (40) Algodonite 1.989 (100)
146,29 1.962 (90) Domeykite 1.965 (50)
148.29 1.885 (100) Domeykite 1.888 (70)
159,20 1.561 (30) Domeykite 1.558 (20)
160, 90 1.521 (30) Domeykite 1.519 (10)
162.58 1.484 (35) Domeykite 1.486 (20)
(65,83 1.419 (15) Domeykite 1.415 (5)
169.02 1.361 (30) Domeykite 1.361 (20)
172.11 1.309(65) Domeykite 1.308 (50)
73.69 1.286 ' (20) Domeykite 1.285 (<5) c.e.c.
75.21 1 Domeykite 1.264 (10)

.263 (25)




Table 5

Date - 12/17/81

Sample - 5095

_ Probable . d-spacing for !
26 d-spacing r.t. Mineral probable mineral }
120.92 4,246 (35) Quartz 4.26 (35) |
122.70 3.917 (65) Domeykite 3.95 (40) |
126,25 3.395 (30) Domeykite | 3.41 (20) 1
126.74 3.334 (95) Quartz 2 3.343 (100) g
129,51 3.027 (80) Domeykite 3.05 (40) §
34,94 2.568 (60) Domeykite 2.57 (30) |
36,55 2.459 (13) Quartz ! 2.458 (12) :
37.41 2.404 (17). Domeykite 2 2.42 (20) |
139,51 2,281 (35) Quartz ] 2.282 (12) E
140,32 2.237 (18) Algodonite { 2.25 (20) |
“42.03 2.150 (90) Domeykite i 2.15 (40)
142,72 2.117 (35) Algodonite ; 2.11 (40)
44.19 2.050 (100) Domeykite | 2.05 (100)
145,01 2.014 (40) Unknown
45,80 ©1.981 (70) Algodonite | 1.989 (100)
46,28 1.962 (90) Domeykite E 1.965 (50)
148,29 1.885 (100) Domeykite 1.888 (70)
150,18 1.818 (18) Quartz 1.817 (17)
159,22 1,560 (20) Domeykite 1.558 (20)
60.00 1.542'(15) Algodonite 1.537 (10)
1 61.06 1.518 (12) Domeykite 1.519 (10)
62.58 1.484 (17) Domeykite 1.486 (20) i
1 65.80 1.419 (10) Domeykite 1.415 (5)
%69.00 1.361 (10) Domeykite 1.361 (20)
172,11 1.310 (35) Domeykite 1.308 (50) ;
1 73.48 1.289 (15) Domeykite | 1.285 (<5) c.e.c.|
75.18 1.264 (12) Domeykite 1.264 (10) i
i
1

T




Table 6

Sample - 10099 Date - 12/17/81

( Probable d-spacing for

26 d-spacing r.t. Mineral probable mineral
12.45 7.110 (17) Chlorite variable
123.03 3.862 (13) Calcite 3.86 (12)
26.59 3.352 (17) Quartz 3.343 (100) B
129,39 3.039 (100) Calcite 3.035 (100) |
30.80 2.903 (90) Ankerite 2.90 (100) |
35.93 2.499 (30) Calcite 2.495 (14) |
39.42 2,286 (30) Calcite 2.285 (18) |
42, 80 2.161 (45) Algodonite 2.11 (40)
43.13 2.097 (40) Calcite 2.095 (18)
45,04 2.013 (20) Unknown
45.74 1.984 (30) Algodonite 1.989 (100)
47.11 1.929 (15) Calcite 1.927 (5)
47.52 1.913 (30) Calcite 1.913 (17)
48.56 1.875 (30) Calcite 1.875 (17)

B Sl Cattt e ey R
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Table 7
Date - 12/14/81

Sample - 10100

_ Probable ~ d-spacing for ?
20 d-spacing r.t. Mineral probable mineral |
12.58 7.037 (12) Chlorite variable }
20,88 4,254 (30) Quartz 4.26 (35)
23.03 3.862 (8) Calcite 3.86 (12)
125.23 3.541 (10) Chlorite variable
126.63 3.347 (80) Quartz | 3.343 (100)
129.43 3.035 (90) Calcite 3.035 (100)
130,88 2.896 (17) Ankerite | 2.90 (100)
3148 2.842 (5) Calcite | 2.845 (3)
136.03 2,493 (9) Calcite { 2.495 (14)
'36.58 2.457 (9) Quartz | 2.458 (12)
39.50 2,281 (20) Quartz 2.282 (12)
139,73 2.269 (25) Algodonite 2.25 (20) |
140,33 2.236 (13) Quartz 2.237 (6) !
42,68 2.119 (100) Algodonite 2.11 (40)
43.18 2.095 (30) Calcite 2,095 (18)
145.08 2.011 (45) Unknown
145.78 1.982 (95) Algodonite 1.989 (100)
47.53 1.913 (20) Calcite 1.913 (17)
148,53 1.876 ((17) Calcite 1.875 (17)
150,18 1.818 '(10) Quartz 1.817 (17)
54,88 1.673 (7) Quartz 1.672 (1)
'60.12 1.542 (13) Algodonite 1.537 (10)
168,21 1.377 () Quartz 1.375 (11)
72.91 1.299 (9 Algodonite 1.299 (20) §
| |
L




Sample - 10102

Table 8

Date - 12/17/81

L Probable - d-spacing for
28 d-spacing . r.t. Mineral probable mineral
22.58 3,938 (40) Domeykite 3.95 (40)
126.11 3.413 (30) Domeykite 3.41 (20)
129.28 3,050 (60) Domeykite 3,05 (40)
130.79 2.904 (25) Ankerite 2.90 (100)
133.61 2.667 (55) Niccolite 2.66 (100)
34.80 2.578 (45) Domeykite 2.57 (30)
37.29 2.411 (20) Domeykite 2.42 (20)
41.92 2,155 (70). Domeykite 2.15 (40)
44,10 2.054 (100) Domeykite 2.05 (100)
145,05 2.012 (35) Unknown
‘46.18 1.966 (95) Domeykite 1.965 (50)
148.18 1.889 (85) Domeykite 1.888 (70)
150. 36 1.812 (40) Niccolite 1.81 (80)
59,12 1.563 (18) Domeykite 1.558 (20)
160,80 1.524 (18) Domeykite 1.519 (10)
162,50 1.486 (25) Domeykite 1.486 (20)
168.92 1.363 (17) Domeykite 1.361 (20)
172,04 1.311 (35) Domevykite 1.308 (50)
i73.61 1.287 1(20) Domevkite 1.285 (<5)
75.40 Domeykite 1.264 (10)

1.261 1(17)




Sample - 10103

Table 9

Date - 12/16/81

k Probable - d-spacing for
26 d-spacing r.t. Mineral probable mineral
2.58 7.037 (5) Chlorite variable

25,25 3.527 (3) Chlorite variable

26.78 3.329 (5) Quartz 3.342 (100)

29.55 3.023 (30) Calcite 3,035 (100)

136.65 2.452 (5) Chlorite variable

39.85 2.262 (20) Algodonite 2.25 (20)

42.75 2.115 (40) Algodonite 2.11 (40)

L4, 42 2.040 (8) Unknown

45.50 1.994 (100) Algodonite 1.989 (100)

48.64 1.872 (7) Calcite 1.875 (17)

59.20 1..561 (7) Chlorite variable

60.20 1.537 (10) Algodonite 1.537 (10)

72.90 1.298 (10) Algodonite 1.299 (20)

—

i U~




Sample - 10105

Table 10

Date - 12/16/81

]

L Probable d-spacing for {
20 d-spacing  r.t. Mineral probable mineral

21.02 4,226 (10) Quartz | 4.26 (35)

122.75 3,909 (75) _ Domeykite 1 3,95 (40)

126.3 3.389 (40) Domeykite § 3.41 (20)

126.8 3.326 (25) Quartz | 3.343 (100)

129.45 3.033 (80) Domeykite | 3.05 (40)

135.0 2.564 (80) Domeykite 2.57 (30) |

37.48 2,399 (30) Domeykite 2.42 (20) |

41,90 2,156 (85). Domeykite 2,15 (40)

142,76 2.115 (12) Algodonite 2.11 (40)

144,25 2,047 (100) Domeykite 2,05 (100)

45,05 2.012 (25) Unknown

146,35 1.959 (90) Domeykite 1.965 (50)

.48, 34 1.883 (100) Domeykite 1.888 (70)

52,16 1.754 (12) Domeykite 1.756 (<5) c.e.c.

59.28 1.559 (25) Domevkite | 1,558 (20)

'60.98 1.519 (20) Domeykite g 1.519 (10)

162,62 1.484 (30) Domeykite : 1.486 (20)

. 65.85 1.418 (18) Domeykite 1.415 (<5) c.e.c.

169,03 1,361 (30) Domeykite 1.361 (20)

172.20 1.308 ' (80) Domeykite 1.308 (50)

173.78 1.284 (12) Domeykite 1.285 (<5) c.e.c.

175,26 1,263 (20) Domeykite 1.264 (10)




Table 11

ngple - 10106 : Date - 12/17/81
| Probable d-spacing for

20 d-spacing  r.t. Mineral probable mineral
22.59 3.936 (80) Domeykite l "~ 3.95 (40)
26.15 3.408 (45) Domeykite i 3.41 (20)
129,28 3.050 (75) Domeykite l 3.05_(40)
134.81 2.577 (65) Domeykite | 2.57 (30)
137.33 2.409 (35) Domeykite | 2.42 (20)
141.95 2.154 (85) Domeykite | 2.15 (40)
144,13 2.052 (100) Domeykite 2.05 (100)
145,08 2.011 (25) Unknown
46.18 1.966 (90) Domeykite 1.965 (50)
148,19 1.888 (100) Domeykite 1.888 (70)
59,17 1.562 (30) Domeykite 1.558 (20)
60,80 1.524 (25) Domeykite L 1.519 (10)
162.47 1.487 (45) Domeykite 1.486 (20)
'68.96 1.362 (25) Domeykite 1.361 (20)
.72.04 1.311 (65) Domeykite 1,308 (50)
175.13 1.265 (20) Domeykite 1.264 (10)

.._.___,A,
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X-ray diffractogram of specimen holder.
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- Yo
RS F—= ) BT S
RRIE mpy g Bl T Bppen Il ey =F=]
P — t — + —1—
B -lfmr”hnﬂulrld R gt Sl rip s el
e e T T T T e e e
B i e e I B e ot T s o e
= 7] == 5o
o e o) v SPT sl o) Sty o = =,
e e S e s
= S —t—
s e —
E= = =
e d lcn
. e? R
P e e — e e et o
B =k e =
g o SR ey et it = o} ==
= — f—— o ‘l” "‘-r )
RE o S e =] e P B S 21 { o e ety
e -I‘).I.I ooy e et b1 ".m".'
: ST e e STt = ==y {550 T
e e or— Y TR e
-] - B - el
: S B il = S e S e e ST
ES : SO} I L ¥ Fer
—a - ==
[ o L ey dandeyd sl ol "'Il
- o Sy - - S
.H.. ===k B oo o | o e e
; S — ==
= E e
=k —]= =i b ——
= === el




Alteration
product

:
=
T
=ENE

Y Sl il wams
i e bt

gt onbel plbistng wendal
o e e e 1




o
500

0

; {PO‘? —2 6
309

elos

. ﬁAH Dn O PP = - ...H..n. Pt endisl EoLR S bty ol ol et St ot (st Etgil} EL-FITURENN SYERT =i =] =
2 LRt FTI wved Shett roed prcy Pt Bl i) e _—4— P | ey Y PRt pier T Bl el = =] o= - mreoed sl eligis [pnfibe ypeifivs Sulguver gy gl ol S -~
= - g — O RECIN Wil hofiainy S sy pidl St ot o oy [ i | - el — v E— - == prmiey pungds Suflie I
= oo et ] ST T B s B i B el B s e = S i | e — = == =Eesie
¥ Py e ] g e e [roeniet | & — = < ] e Tt =
— = " 3 = - B P b e T SEm | T e — e B [ pat e e = =
= o ey e = > fomrpng | [ e ¢ oy =R B g = == o Pt
== 5 e i G K — = )= ! = =i
— hod = o iss =3 o oo | — AT Sy §g gty == = == =
= SR i = = F— e P e | (e o = 5= = B —={—ei——[= =xaE== =
o e Tt P s ST s et S ey Tre =5 |E === ~ % e : R —=F =
] —1= oIz =g T == : === == . =
— : I.Ml u —_—— T |= = oy v | i B = _..\lll e — —=r= III“.
— — A== = = o = b gl =y o
= Y —d= —— I NS B = s e 3 == = ——
= - - e Sy e =3 3% gl gyl i o =iy = =3-= P
s R o = == = ot o | IS 1 =k e e S e
— e ol e el vk = el § | | | 99 N Jogee - — ..* == e e -
s e =2 —] A1zt = === — — === | s e P B e o
: — = e ST et e P s i i RIER L& = — Ll T —F—F e oy Eid ST Sy SIRoE S
: iy O slempry iompeey prinbol gy = ot 1—& e = DB E R P Pl | | R by o e e =] — == = 1|
el I 7 — = o —ad g == n =[E == foxd BEn = = e Eomt oot & =
= = P aees PE el IR T plmay i ol e P | == 1= 1 Illlm = === |...0 Iy ey rern f—---
— I = == - = i o b |} g e =g Bl oot —rry FRpys foay gy ===
- gy i -t frind Pl oo ey 8! e — - —r -t ==t g “F=F Tt T8 —4—-= ] gt ki d ] g S0 ot =1
S — | —t= S = = — [ty gy sepmplid apued ol b | Pmnden wd —==i: e o= F == — 3] Pt mliin Kol i) —_
— Y el S P SRR Bt = st ote 4 et 0 =t — £28 [ 3 o iy - B pe
= S o E el S gy ponpe: ol i E T T T = = = T =)= = e meme s, | EEE P —=31= === = s
= R S LR P baeX (= = -F — et et e o A== o Sy % e s = e P =
=A== - = =i rmat “§— - — === r = | === - ==k 8 | o= TH[E TS =
1 i [ el e A = ) e i e Foe = P e B L ES ; p &3 I ol S S A =33 8 £ o pied s i
== === = === & bl =~ = === Lo STy ———= =
|== == pong | |/ =1 2 BT e B TN =Y VWEER T = A i =3= foa = — — = =p=s
- t e = pat ; [ iy ——=4=|N = n i P = s oS 1 e 1§t R T —]
— oy Bl 2ot et 1 R 4= 3 = =Lk o | ST &S e — —— = R e A== ST = =
ll; 2 P Enney | BN e ardl e TR RS | = R — = —_ ...Hd. 5 y R T ﬂ. - = 1_ i —
1 — 1 == — R ‘ = = b £ 5 5 q -~ 0 p
. = z b f ﬂ ikl . - =
S 1 = —% = : * = 3 = -
A1 =k B ] =0 b =3 T - =2 == == 2 S hn....F.,.w
a a= —
T = =] = e B
=== E = = £ S e = ——t—$ =
— iy oy S —Y — — —F = wd —
= i == o e e e e e ] = : = =SS
= ¥ = E == o Ed B = = =
— —— —{- - - b= — == —f—— gy v
b o == e e == o g e T = i i) = = === i ==
] b= =3 T = prngt st iy el g ey = =i= —
oyt Bt et iyt S o= {




—2 ©
Figure 5.
#1218

WW mun T Q Q m
. O 0 Q Q% | - . |
5 . — e ra— — Fy hagnd
RS Faiete i SR betle AeCas i § | Shthe bew oy e S -=3 e R e =TT == e N NS %
gy e iyt JENC —r=1= =] =3 P iatve ki —foo e e Etienl o e il Ko
— e = = o
= = - —T ot = ! e atet ety s bl £
o o ey Ee v e — e = e e s — e e L
== o = b F-=] - — Fop s s g eyt il —= = . oo [y W] s s Mot prnd Ptope
=11 =T — = ==i.
= e — bumags dpkiud BEmt ' - - e e g e s
F—3dT ¥ 311 o [Rg oyl o = = = = = s i e e ey R P ;
——% : . £ = Y ~ =] g sspgig s -
e e SR =7 et e o = = == =;
b~ 3 = > - je=> === = )
ks oy St ——] — — P i —X 5
= B o e ——3 = - e mpten nay fube- iy
£ 2 = o B : - = -
—] & E= =)= =1== : ==
= = T —1 == e e B —1= ot - o
o el ok -3
— =z = o i T =3[~ = o Ty g pyvie
— ] [ — — e | ’ 4 - — —_—— R o
g} Sl e — | = = — e ! s == e —
2 e Rl oa, 13 e wnpl | ey ey el Kbl 3= X —] = =
e S B = = e T by = ey i | D Sy | Y T
= ==} == ] oy P e Py == 3 Tt ooy || B e e Sy 2] q==
= ] =S E E ESEN S =5 = Sii=g= === === T ——
A e T [ e S BT BB —N= == = 1 T S S
2 Ei=N EE —=[=3=43 =S = === e = et Byt ==
= : § e 1 P = [—-=< IHI..TF el el Packd
= oy ey == === - = —] == _ =
e B SA=i{ e W= : == = e e e e e e e e e o
= - == == Sl =R e = z
= B : = e V== — = E = = B g NG S
— = XMl E __ B = = H=: T — =
= ik fil ¢ b | o m = FpreT r— f—l45E
= bzl . 5 - E E=PEY B - et =g B et B
4 B8N i
= = & ], - - £l
—— ey — iy SL
e ey B £ =8
= T _—
- lth.,ll.ll — g b
— = =f—F —= == — e P Yoy ey e
= - - s S [ e | e = B
[ T




Figure 6.
#2053
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Figure 7.
#5095
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Figure 10.
#10102
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Figure 11.
#10103
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