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Dear Bill,

Well, I have been disgusting silent and unproductive these past several
months. I guess it’s time for me to get back on the stick and get some things
accomplished. Actually, in all seriousness I have been doing a lot of probe
work. Unfortunately, a lot of it has been simply "working on the probe" rather
than in a data collection mode. The good news is that all of the work has been
on the brand new probe and I am one of the few "expert" users. Of course, that
hasn’t gotten us much data. Actually, I have been able to get some real good
sulfide data off of the probe--I got the sulfide code working very well about 2
months ago! Of course, I couldn'’t deal with success so what did I do--squandered
the last two months of probe time trying to set up a uranium code. Ugh. Of
course, no one but me cares about uranium (not totally true--the past month Gene
Foord has been interested so that has been a help). I am getting no help from
the probe operator, so I have been totally on my on trying to work out element
interferences, backgrounds, looking up wavelengths, etc. Nevertheless, this is
a uranium mine so it would be nice to have some probe analyses on the uraninite!!
No one has actually done any analyses of the uranium, to my knowledge. I am on
again on June 24th and I think I have the code almost ready to go! Hopefully!

Back in January I put together an abstract on Ni-Co sulfides and arsenides
for GSA and it got accepted for the Rocky Mt/Cordilleran joint GSA meeting in
May. So, that kept me busy for the past month. Now that I'm back from
presenting the paper I have some time to get organized and hopefully work on the
mineralogy sections. I have two more probe days before we take our Lake Powell
trip (we are only doing one this year). So, I believe I will complete them and
then try and get some writing done. I can always modify it with later data if
I have to, but if I poke around too long on this I will begin to be like Gil
Bowles and never get it published. I have enclosed a xerox of my data file in
it's present state. I had hoped to get more of the stoichiometry worked out
before I mailed it to you. I finished with all of the pyrite group minerals, but
I have a lot of work to do on the copper group minerals yet, so you will see many
samples don'’t have a mineral name. You will also note that there are two tables
of the same samples--one is the actual weight % data that one gets from the
analysis and the other is the atomic percent that is needed to figure out what
mineral is present. Also enclosed are some plots of the data for the various
groups of minerals--primarily for the ones that I gave in my talk. I at least
wanted to keep you up to date on what I have been doing.

Also, enclosed are copies of some letters I just wrote off to various
people with the Park Service. I thought it was time to stir the pot a bit--I
know they hope that you and I will just go away if they ignore us. They don't
know us very well. I agree with you that I don’t think our proposal to Ellis
Richards is going to go very far. Anyway, I realize that I never sent you a copy



of it, so here it is, and thanks a lot for working it up. I noticed that they
didn’t ask for a budget, so I simply xeroxed the one that we had enclosed with
the letter to Ms. Pepin-Donat last December. Hopefully, we will get a better
response than your letter to Babbitt brought. In fact, I was down right
disappointed in the response. He never said anything to address whether they
would not tear down the headframe. So, lets see what happens. I have long since
learned in my life that persistence eventually pays off! (usually)

Have you ever heard from Matt. I have received several phone calls from
Larry Casebolt in Kanab, Arizona. He is (was--guess you can’t be a mine
geologist when no mines are open!) their mine geologist, who is still on their
staff in Arizona. He's always been a good contact and he is working on getting
some samples together for me from the Arizona 1 mine--it's the only one of their
mines that I don’t have a single ore sample from. Anyway, I asked him if Matt
was still around when he called me a day ago and he said he was.

Bill and I just set our dates for our Lake Powell trip this summer, so I
hope they fit in with your schedule because it would be a great time to force us
to get some more work done--a deadline for us to exchange progress and go over
new text! We are planning to leave Denver on July 10th and return from Lake
Powell on July 24th. I would suggest that we could have a brief visit on our way
to the lake where you and I could exchange pages of text, tables, figures, etc.,
and then we would both have 2 weeks to go over each others info, and then get in
several hours of work on our way back on the 24th in the afternoon.

Let me know how things are going and how my suggestions fit in with your
plans. Also, any comments suggestions, etc. that you have on my probe work would
be greatly appreciated. I hope all of my correspondence to the Park Service
looks okay to you.

Sincerely,
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350" 991-6-c85 ¥ D-272100  36.079167 112.155556 i RZ03 7.0 —_— 73. 0.97 (H) 1.81“1:[:’.‘{‘ —_— 12000. <0.10 '
ﬂ-JO 991-B-C85 - D-272109  36.079167  112.155556 RZ03 5.0 — 6.0 0.62 (H) 1.29:4)05 — 2900. <0.10
7 =~ 991-K-C85 g D-272111  36.079167 112.155556 RZ03 5.0 —_ 9.0 0.92 (H) 1.604)3) — 1200. e
'OIA;L*OIH(M“" 991-J-C85 D-272114  36.079167 ' 112.155556 RZ03 5.0 —_— 2.0 1.00 1.824F 193 — 230. 0.40 b
:mi... 991-F-C85 /0-272115 36.079167  112.155556 R203 5.0 -_ 58. 0.98 (W) 1.75 132 — 740. <0,10 ;
3ip — 991-D-C85 /, D-272117  36.079167  112.155556 RZ03 5.0 _— 34. 1.1 1.974 99 — 30. <0.10
HED - 991-1-C85 v 0-272119  36.079167  112.155556 RZ203 5.0 _ 180. 0.84 (W) 1.73#)30 — 420. - <0.10
215 = 991-E-C85 W D-272121 . 36.079167  112.155556 Rz03 5.0 _ 46. : 5.5 105 4508 — <10. <0.10
nepy ~ 991-H-C85 o D-272122  36.079167  112.155556 R203 5.0 — 74, 1.5 2.79 #1ag — <10. <0.10
2 Oy 991-W-C87 .~ D-283237 36.079167 112.155556 SJ42 0.0 —_ 13. 0.56 (H) 1.31 e — 3800. —
991-R-C87 v .D-283238  36.079167  112.155556 SJ42 0.0 —_— <4.0 - 1.00 2.20 —_— 1200. —_—
991-5-C87 ,/ D-283240 36.079167  112.155556 SJ42 0.0 —_— 7.0 0.61 (H) 1.36 -_— 3700. —_—
991-1-C87 D-283241 36.079167 112.155556 SJ42 0.0 —_ <4.0 4.1 (H) 8.07 —_ .900. —_
991-U-C87 " D-283242  36.079167 112.155556 SJ42 0.0 —_ 7.0 0.48 (H) 1.23 _— 3700. —
991-245-2 D-375857  36.074444  112.154167 - umM20 3.0 — 120. . 0.80 —H- — 9400. NO.05
991-585-33B " D-375858  36.074444  112.154167 uM20 2.8 —_ 21. 0.59 1.26 —— 1900. NC.05
991-245-9 o/ D-375859 36.074444  112.154167 umM20 3.0 —_ <4.0 0.86 1.54 e 140. NO.05 Hi
991-320-4 7 D-375905 36.074444  112.154167 um25 3.0 —_ 6.0 0.70 1.33 _— 450. " NO.O5 fii‘,
991-320-8 D-375906  36.074444 w112.154167 3> UuM25 3.0 —_ 300. 0.7 ~H- -— 460. NO.05 t
991-245-48 D-375907  36.074444  112.154167 UM25 3.0 _— 41. 1.00 -H- — 710. NO.05 i,_f
991-350-1 v D-375908 36.074444 112.154167 P UM25 3.0 —_— 26. 0.84 —H- —_ 900. NO.05
991-400-R4 _D-375909  36.074444 v112.154167 UM25 2.8 — 98. 2.2 —H- _— 23000. 0.05 ;
991-365-3 4" D-375910  36.074444  112.154167 UM25 3.0 —_— 21. 0.87 -H- —_ 9700. NO.05 Hi
991-365-1 D-375911  36.074444  112.154167 UM25 3.0 —_— 10. 4.2 ~H~ —_— 6400. NO.05 ge
991-245-4A D-375912  36.074444 112.154167 uM2s - 3.0 —_ 61. 0.88 —H- _— 740. NO.05 : L
991-320-7 V) D-375913  36.074444  112.154167 uM25 3.0 —_ <4.0 0.81 1.67 — 50. NO.05 1S
991-585-33A% D-375914  36.074444  112.154167 UmM25 2.8 —_ <4.0 2.7 5.26 -_— 210. NO.05 e
991-350-365 ¥~ D-375915  36.074444 112.154167 umM25 3.0 — <4.0 0.71 1.89 —_— 120. NO.05
991-245-11C / D-375916  36.074444  112.154167 umM25 3.0 <4.0 1.4 2.66 _— <20. NO.05
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- 991-375-D-1v" D-375917 112.154167 UM25 3.0 S <4.0 2.1 4,20 2y <20. NO.05
991-400-30 1 D-375918  36.074444 V' 112.154167 uM25 2.8 i <4.0 0.78 —H- S 1500. NO.05
991-265-1 D-375919 - 36.074444 V112.154167 UM25 3.0 L 110. 1.3 i P 2400. NO.05
. 991-245-10 v D-375920 112.154167 P uM2s 3.0 = 6.0 0.38 —H- P 3700. NO.05
991-265-1R = D-375921 112.154167. UM25 3.0 e 90. 1.8 s e 1900. NO.05
991-350-21  D-375922  36.074444 V112.154167 P umM25 3.0 i 110. 1.00 —H- it 23000. NO.05
991-245-5 D-375923  36.074444 V112.154167 P um2s 3.0 e 58. 8.4 e i 8400. NO.05
1991-400-R1. D-375924 112.154167 UM25 2.8 L 230, 0.99 T e 5300. NO.05
991-0-2 D-375925 V112.154167 UM25 4.0 i 65. 0.96 i st 210. NO.05
991-365-Y ./ D-375926 112.154167 uM25 3.0 e 4.0 0.84 i 670. NO.05
991-175-1- /- D-375927 -~ 112.154167 € uM25 3.0 il <4.0 0.80 1.49 — 78. NO.05
991-320-1 v~ D-375928 112.154167 UM25 3.0 i <4.0 1.7 3.34 e <20. NO.05
991-525-33./ p-375929 112.154167 UM25 2.8 i 23. 0.48 Sk e 3900. “NOT05
991-365-X v/ D-375930 112.154167 uM25 3.0 i 7.0 0.96 1.87 — 440. NO.05
991-00-1 v D-375931 112.154167 P  uM25 4.0 e <4.0 1.3 T A 710. NO.O5
991-320-6 “ D-375932 112.154167 UM25 3.0 e <4.0 0.69 1.30 e 43. NO.05
991-365-XR _ D-375933 112.154167 UM25 3.0 e 8.0 1.00 1.96 el 480.  NO.O5
991-400-R3”” D-375934 112.154167 £ um2s 2.8 il 10. 1.1 i e 960. NO.05
991-225-4 v D-375935 112.154167 uM25 0.0 i 150. 0.65 —H- e 210. NO.05
991-265-2 v/ D-375936  36.074444 \/112.154167 UM25 3.0 e 7.0 0.36 = e 3000. NO.05
991-365-910 o~ D-375937 112.154167 . 3.0 e 2. 3.3 = e 1100. NO.05
991-585-34 v/ D-375938 vi112.154167 PUFS) umzs 2.8 kY 45. 0.29 s S 19000. 0.05
991-320-2 v D-375939 112.154167 UM25 3.0 e <4.0 2.1 4.58 — 110. NO.05
991-0-38 v/ D-375940 112.154167 ©  UM2S 4.0 e ek <4.0 5.6 10.8 RE 40. N0.05
991-245-11 v D-375941 112.154167 umM2s 3.0 i 4.0 0.91 1.75 oy 180. NO.05
991-320-8R  D-375942 112.154167 UM25 3.0 s 280. 0.66 S ol 450. NO.05
991-350-2 v D-375943 112.154167 UM25 3.0 L3S <4.0 4.3 8.31 e 190. NO.05
991-585-32 +/ D-375944 112.154167 UM25 2.8 s 4.0 1.2 i <t 1400. NO.0S
991-400-1R  D-375945 112.154167 uM26 0.0 e 4.0 0.04 —H- hath 1800. NO.05
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Microprobe Analyses - Orphan Mine Samples - Atomic proportions

Sample # Mineral S prop Mn prop Fe prop Co prop Ni prop Cu prop 2n prop As prop Mo prop AgAprop Pb prop V prop Se prop Ccd prop Sb prop

24510a01 pyrite 1.6165 0.7417 0.0172 0.0382 0.0072 0.0068 0.0007
24510a02 pyrite 1.6264 0.8056 0.0155 0.0072 0.0004
24510a03 pyrite 1.6186 0.8181 0.0170  0.0055

24510a04 pyrite 1.6208 0.8160 0.0141  0.0066 0.0004
24510a05 pyrite 1.6183 0.7266 0.0284  0.0445 0.0052 0.0070 0.0014
24510a06  ‘pyrite 1.5871 - 0.7161 0.0257 0.0499 0.0041 0.0092 : 0.0012
24510a07 pyrite 1.5899 ° 0.7624 0.0083  0.0349 0.0081 0.0054 - . 0.0009
24510a08 pyrite 1.5768 0.8011 0.0073  0.0059 . 0.0004
24510a09 pyrite 1.5703 0.8162 0.0172  0.0061 . 0.0003
24510a10 pyrite 1.6049 0.8145 0.0188 0.0068 : 0.0005
24510a11 pyrite 1.6320 0.8222 0.0067 0.0052 . 0.0003
24510a12 pyrite 1.5684 0.7735 0.0014 0.0264 0.0117 0.0073 0.0005
24510a13 pyrite 1.6261 0.7214 0.0327  0.0475 0.0041  0.0052 0.0016
35001d01 pyrite 1.6311 0.8063 0.0125 0.0053 0.0003
35001d02 pyrite 1.6398 0.6724 0.0529 0.0579 0.0069 0.0053 0.0004 0.0042
35001d03 pyrite 1.6411 0.6341 0.0682 0.0705 0.0194 0.0060 0.0006 0.0036
35001d04 pyrite 1.6283 . 0.5583 0.1110 0.1155 0.0063 0.0065 0.0001 0.0033
35001d05 pyrite 1.6239 0.6632 0.0701 0.0681 0.0022 0.0056 0.0025
35001d06 pyrite 1.6005 0.6715 0.0288 0.0451 0.0151 0.0048 0.0002 0.0041
35001d07 pyrite 1.6236 0.4498 0.1405 0.1185 0.0771 0.0054 0.0008 0.0028
35001408 pyrite 1.6277 0.7008 0.0263 0.0690 0.0082 0.0032 0.0056 0.0015
35001d09 pyrite 1.6165 0.4555 0.1503 0.1214 0.0740 0.0058 0.0013 0.0038
35001d10 pyrite 1.6236 0.6430 0.0575 0.0635 0.0203 0.0056 0.0033
35001d11 pyrite 1.6408 0.6770 0.0535 0.0615 0.0066 0.0058 0.0007 0.0042
35001d12 pyrite 1.6283 0.5427 0.1164 0.1008 0.0313 0.0058 0.0010 0.0042
35001d13 pyrite 1.6302 0.8162 0.0117  0.0059 0.0005
35001d14 pyrite 1.6221 0.8153 0.0120 0.0063 0.0003
35001d15 pyrite 1.6218 0.8149 0.0141  0.0054 0.0006
35001d21 chalcopyrite 1.0894 0.5289 0.5327 0.0042 0.0002
35001d22 chalcopyrite 1.0888 0.5248 0.5334 0.0053 0.0002
35001d23 e moRbe  1.1206 0.0673 0.1632 0.1765 0.4311  0.1216 0.0033 0.0061
35001d24 u 1.0551 0.1696 0.1152 0.1061 0.4712 0.1166 0.0048 0.0033
35001d25 " 1.1031 0.0338 0.1763 0.1872 0.4795 0.1095 0.0048 0.0074
35001d26 " 1.1190 0.1441  0.1018 0.1352 0.4468 0.1935 0.0052 0.0054
35001d27 " 1.1490 0.0190  0.2214 0.2410 0.4438 0.0350 0.0042 0.0055
35001d28 chalcopyrite 1.0913 0.5157 0.5371 0.0041 0.0001

April 1993 - ORPHNPRB.WQ1



Microprobe Analyses - Orphan Mine Samples - Atomic proportions

Sample #

Mineral

S prop

35001d29 chalcopyrite 1.0903

35001901 chalCopyrite/ 1.0884
35001902 chalcopyrite/ 1.0991

35001903
35001904

35001905 Covellde ]
35001906 chalcopyrite/ 1.0997

35001907
35001g08
35001909
35001910
35001g11
35001g12
35001g13
35001g14

35001c01
35001c02
35001c03
35001c04
35001c05
35001c06
35001c07
35001c08
35001c09
35001c10
35001c11
35001c12
-35001c13
35001c14
35001c15

35001c21
35001c22
35001c23
35001c24
35001c25

Covelliked

K

r‘l
q\
pyrite \
Covglakes
w
»
"
\

“w

v ooy
covellite
covellite
covellite?

\

enargite/

enargite

Covall RYS .
enargite”

1.0647

0.9896
0.9755

1.0442
1.0226
0.9191
0.9263
0.9809
1.0516
1.0803
1.0230

1.6511
0.9562
0.9409
1.0819
1.0700
1.0139
0.9684
1.0626
1.0432
1.0520
1.0276
1.0669
1.0382
1.0289
1.0311

1.0177
1.0064
1.0139
0.9896
1.0136

April 1993 - ORPHNPRB.WQ1

Mn prop Fe prop

0.5273

0.5146
0.5220
0.0242
0.0501
0.0421
0.5121
0.2374
0.0258
0.0240
0.0322
0.0913
0.0143
0.0124
0.0451

0.8088
0.0063
0.0030
0.0045
0.0039
0.0043
0.0086
0.0027
0.0027
0.0036
0.0016
0.0018
0.0020
0.0036
0.0068

0.0172
0.0018
0.0027
0.0011
0.0131

0.1488
0.0606
0.0407

0.0171
0.0906
0.0689
0.0127
0.0248
0.0316
0.1156
0.0843

0.0105
0.0141
0.0477
0.0334
0.0064
0.0154
0.0255
0.0098

0.0244

0.0153
0.0215

0.0467
0.0584
0.0244
0.0008

Co prop Ni prop

0.2156
0.0940
0.0692

0.0150
0.1444
0.0894
0.0157
0.0342
0.0305
0.1080
0.0853

0.0066
0.0111
0.0768
0.0554
0.0031
0.0102
0.0347
0.0077
0.0014
0.0250
0.0020
0.0160
0.0261

0.0642
0.0760
0.0221

Cu prop

0.5342

0.5633
0.5436
0.6070
0.8407
0.9101
0.5450
0.4171
0.6914
0.5958
0.9274
0.8248
0.1574
0.3008
0.4410

1.0184
1.0009
0.8434
0.8749
0.9846
0.8513
0.8683
0.7660
1.0161
0.8994
0.9808
0.9171
0.9034
0.7803

0.7712
0.7318
0.6536
0.8703
0.7753

Zn prop As prop Mo prop

0.0509
0.0359
0.0272
0.0034
0.3710
0.1075
0.0802
0.0564
0.0673
0.7389
0.4089
0.3365

0.0090
0.0352
0.0976

0.1426
0.0799
0.0171

0.0211

0.0223
0.0188

0.1536
0.1908
0.0194

0.0035
0.1806

0.0045

0.0009

0.0128

0.2321

0.2245

0.0017
0.2244

0.0041

0.0042
0.0045
0.0041
0.0032
0.0032

0.0054

0.0043
0.0040
0.0032
0.0047
0.0035
0.0039
0.0035
0.0039

-0.0070

0.0075
0.0053
0.0041
0.0050
0.0067
0.0060
0.0040
0.0041
0.0049
0.0044
0.0036
0.0040
0.0040
0.0051

0.0053
0.0028
0.0039
0.0049
0.0046

Ag prop Pb prop V prop

0.0006
0.0007
0.0001
0.0003
0.0005

0.0006

0.0006

0.0006
0.0006

0.0014
0.0006
0.0003

0.0001
0.0192
0.0109
0.0096
0.0003
0.0032
0.0229
0.0581
0.0199
0.0097
0.0080
0.0093
0.0106

0.0047
0.0046
0.0049
0.0028
0.0048
0.0050
0.0034
0.0039
0.0018
0.0022
0.0006
0.0029
0.0082

0.0007
0.0045
0.0070
0.0023
0.0003

{ ) T sl
i Cu 5/:4\’{&

Se prop Cd prop Sb prop

o u-\ﬂbd”\w Weov,‘&m
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Microprobe Analyses - Orphan Mine Samples - Atomic proportions

Sample #
35001c26

5001e01
f:SDO1e02
35001501
35001502
35001503
35001b04
35001605
35001606
35001607
35001608

>A35001b09
35001b10

11509d02
1150gd03
1150gd01
1150gd05
1150g9d06
1150gd08
>1150gd07
1150gx01
1150gx02
1150gx03
1150gx04
1150gx05
1150gx06
1150gx07
" 1150gx08
1150gx09
1150gx10
1150gx11
1150gx12

35001b3a
35001b3b

Mineral S prop
0.8717
bwwxﬁm
lewcovene
pyrite 1.5167
villdmaninit 1.4406 -

villimaninit 1.4992
pyrite 1.5541
vitlimaninit 1.4936
pyrite 1.5634
pyrite 1.6087
pyrite 1.6168
X 1.5768
pyrite’  1.5494

remmelsbergiv 0.0373
rammelsbergiv 0.0057

rammelsbergiv 0.0007
1

0.7654

0.7931

0.7755

Py 0.0026
rammelsbergi/ 0.0019
0.8599
rammelsbergiv 0.0002
0.7258
chalcopyritev 1.0495
chalcopyrite ./ 1.0454
CoveRkL™, 0.9506
pyritev  1.6294
chalcopyrite 1.0341
pyrite/  1.6169
chalcopyrite ~ 1.0352
chalcopyrite " 1.0540

vill@maninit- 1.4606
villgmaninit. 1.4617

April 1993 - ORPHNPRB.WQ1

0.0025
0.0018

0.5010
0.2500
0.1597
0.4614
0.1599
0.4702
0.7728
0.7044
0.4127
0.7354

0.0022
0.0001

0.0872
0.1499
0.0375
0.0183
0.0007
0.0978
0.0001
0.0357
0.5262
0.5178
0.0004
0.7944
0.5208
0.7861
0.5226
0.5197

0.0794
0.0804

Mn prop Fe prop Co prop
0.0043

0.0686

0.0602
0.0591
0.0933

0.0350

0.0733
0.0416

0.0124
0.0499

0.0480
0.0409
0.0070
0.0010
0.0002
0.0014
0.0012
0.0144

0.0245
0.0013
0.0007
0.0018

0.0014
0.0020
0.0027
0.0007
0.0005

0.0790
0.0781

Ni prop
0.0727

0.0605
0.1950
0.2024
0.1049
0.1904
0.1337

0.0083
0.0947

0.4401
0.4521
0.4880
0.0083
0.0058
0.0140
0.0179
0.4759
0.0066
0.4663
0.0025
0.0001

0.0003
0.0004

0.1746
0.1692

Cu prop Zn prop As prop Mo prop Ag prop Pb prop V prop

0.6648

0.1827
0.3165
0.3420
0.1481
0.3555
0.1547
0.0028
0.0581
0.1388
0.0162

0.0171
0.0050
0.0031
1.0246
0.9436
0.6857
0.0398
0.0025
0.5626
0.0022
1.1080
0.5099
0.5129
1.0429
0.0175
0.5177
0.0160
0.5169
0.5137

0.3856
0.3854

0.1108

0.0023

0.0038

0.2369
0.0107

0.3501

0.0106

0.0014

0.0012

0.9119
0.9399
0.9472
0.0003
0.0002
0.0199
0.0831
0.9503
0.0013
0.9433
0.0002
0.0002

0.0005
0.0003

0.0002
0.0004

0.0002

0.0040

0.0061
0.0059
0.0075
0.0061
0.0065
0.0063
0.0060
0.0073
0.0063
0.0064

0.0002
0.0037
0.0025

0.0030

0.0016

0.0033

0.0021
0.0038
0.0046
0.0035
0.0054
0.0043
0.0061
0.0045
0.0035

0.0056
0.0049

0.0007

0.0013
0.0057
0.0057
0.0019
0.0068
0.0022

0.0001
0.0026

0.0003

0.0007

0.0002

0.0002

0.0009

0.0002

0.0091
0.0079

0.0040

0.0063
0.0098
0.0049
0.0022
0.0074
0.0048
0.0052
0.0080
0.0050
0.0106

0.0080

Se prop Cd prop Sb prop

~

¢

0.0077 J

0.0001
0.0005
0.0005

0.0025
0.0002

0.0001

0.0002

0.0001
0.0004

0.0002

Orirco



Microprobe Analyses - Orphan Mine Samples - Atomic proportions

Mineral

April 1993 - ORPHNPRB.WQ1

Mn prop Fe prop

'(nﬁw&ﬁaﬁ}{

Sample # S prop
35001b3c viilicanai ok, 1.3865
3501b3d villdmaninit 1.4018
35001x01 pyrite 1.5804
3500102 Cholgy pypite  1.0521
35001x03 V\Hﬂ.ma“. 1.3089
35001b11 X 1.3205
1150gb02 rammelsbergi/ 0.0084
1150gb03 rammelsbergi’ 0.1107
1150gb04 rammetsbergi- 0.1435
1150gxs1 chalcopyrite, 1.0382
1150gxs2 ? 0.7161
1150xgs3 ? 0.5623
1150gxs4 nickeline 0.0097 -
1150gxs5 chalcopyrite 1.0676
1150gxs (o &v . 0.9210
1150gxs6 native silve
1150gxs7 native silve
1150gxs8 silver
1150gxs9 silver 0.0003
1150xs10 silver
1150xs11 rammelsbergi
1150xs12 nickeline 0.0162
1150xs13 silver
1150xs14 81 0.6952
1150xs14b 0.7027
1150xs16 0.7229
1150xs17 0.8757
~ 11509201 rammelsbergi 0.0359
11509203 rammelsbergi 0.0243
1150gy01 rammelsbergi 0.0012
1150gw01 nickeline 0.0062
1150gv01  gulhdr 1.0660
1150gu01 " 1.0651
1150g9x13 ?gersdorffit 0.5495
1150gx14 rammelsbergi 0.0430
1150gx15 rammelsbergi 0.0003

0.2600
0.0885
0.6896
0.5333
0.2450
0.2348

0.5592
0.0643
0.0109

0.5510

0.0269
0.0193
0.0070

0.0048
0.0041
0.0038

Co prop

0.0426
0.0715
0.0113
0.0008
0.0367
0.0438

0.0051
0.0119
0.0104

0.0058
0.0037

0.0137
0.0012

0.0044
0.0008

0.0019

0.0353

0.0260
0.0339

Ni prop
0.1446
0.1645
0.0115
0.0002
0.1213
0.1463

0.4698
0.4214
0.3948

0.0174
0.7241

0.0061
0.0003

0.0027
0.0005
0.4461
0.7617

0.0010
0.0022
0.0056
0.0031

0.4756
0.4757
0.4865
0.7356

0.5135
0.4626
0.4601

Cu prop Zn prop

0.2620
0.3534
0.0268
0.5193
0.3069
0.1928

0.0730
0.1009
0.5353
1.1377
0.8075

0.5441
0.9899

0.0011
0.0806
0.1045

0.0006
0.0076
1.1399
1.1560
1.1476
1.0057

0.0264
0.0209

1.0000
0.9940
0.0178

0.0016

0.0017
0.0018

0.0032

0.0141
0.0945

As prop
0.0005
0.0001

0.0014
0.0006

0.9132
0.8255
0.8078

0.1534
0.7062

0.9150
0.7091

0.0007

0.8808
0.8812
0.9073
0.6636

0.5890
0.8905
0.9183

Mo prop

0.0053
0.0058
0.0058
0.0038
0.0051
0.0050

0.0047.
0.0022
0.0018

0.0042
0.0035

0.0026
0.0028
0.0027
0.0038

0.0035
0.0033
0.0005

0.0061
0.0086
0.0016

-0.0004

0.0055

0.0045

0.8886
0.8465
0.7751
0.6592
0.8359
0.0020

0.8266

0.0004

0.0024
0.0039
0.0001
0.0001
0.0008

0.0003
0.0003

0.0011
0.0022

0.0002

0.0008

Ag prop Pb prop V prop

0.0003
0.0003

0.0004

Cuypy

Se prop Cd prop Sb prop

(Cu

zedfe
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Microprobe Analyses - Orphan Mine Samples - Atomic proportions

Sample # Mineral S prop Mn prop Fe prop Co prop Ni prop Cu prop zn prop As prop Mo prop Ag prop Pb prop V prop Se prop Cd prop Sb prop

1150gx16 rammelsbergi 0.0044  0.4815 0.9150
1150gx17 ‘ 0.7317 0.0614 0.0007  1.0949 0.0017
! : 3 fs
35001201 Poycile. 1.4898 0.3690 0.1412  0.1145 0.1111 0.0099 0.0050 0.0027 0.0024 (Fe 348 N Csy) C5qu -°\>h5
y©1v.35001a02 As-Cu-bearin 1.5173 0.7560 0.0168 0.0112 0.0258 0.0327  0.0059 0.0009
24135001203 Cu-Ni=Go-As~ 1.5104 0.4228 0.0962 0.1122 0.1435 0.0383  0.0058 0.0023 0.0029
r 1235001204 Cu-Ni~Co-bea 1.5584 " 0.6136 0.0467 0.0594 0.0702 0.0052 0.0007 0.0053
'Lt 35001205 CUN§=CoAs- 1.5126 0.4308  0.0955 0.1005 0.1316 0.0240  0.0056 0.0016 0.0037
4 /035001206 NisAsxGo-Cu- 1.3807 0.3440  0.1200 0.1313  0.1114 0.1010  0.0041 0.0029 0.0032
35001407  pyrite  1.6542 0.7802 0.0049 0.0143  0.0019 0.0055 0.0038
y © 35001808 Nizbearing-p- 1.6579 0.7680 0.0051 0.0177 0.0027 0.0046 0.0041
35001a09 pyrite 1.6476 0.8017 0.0031 0.0047 0.0031
35001a10  pyrite  1.5977 0.7789  0.0024 0.0032 0.0024 0.0044 0.0034
M. 1€.35001a11 Ni=Cu-bearin 1.6171 0.7410  0.0081 0.0363 0.0161 0.0052 0.0047
3ty 35001a12 Ni=Cu-bearin 1.5968 0.7619  0.0064 0.0218 0.0157 0.0052 0.0039
4 - 35001a13 As:Co-Nizbea 1.4359 0.6869 0.0256 0.0250 0.0087 0.0641  0.0045 0.0019
35001al4  pyrite  1.6495 0.7947  0.0007 0.0022 0.0055 0.0045
4. © 35001815 AS<Ca=Ni=Cu- 1.4116 - 0.5932 0.0587 0.0535 0.0337 0.1002 0.0054 0.0001 0.0018
 35001x04  pyrite  1.6504 0.8101 0.0140  0.0055 0.0006
35001x05  pyrite  1.6146 0.7986 0.0017 0.0283  0.0063 0.0014
471 58503601 As=bearing-prr1.6096 0.7846 0.0214  0.0064 0.0001
58503002  pyrite ' 1.6087 0.7974 0.0111  0.0066 0.0001
|~ '+ 58503003 As-bearing-p 1.5797 0.7818 0.0235  0.0047 0.0002
(¢1~ 5850304 As=bearing-p 1.5750 0.7880 0.0262  0.0059 0.0002 C Y A S
2~ *58503b21 Ni-bearing-¢ 0.6269 0.0081 0.3662 0.2313 0.5508 0.0015 (Co W0 0 M5 s
i 58503b22 Ni-bearing ¢ 0.6930 0.0244 0.3032 0.2797 0.0216 0.5127  0.0025 0.0005
" 58503b23 Ni-bearing ¢ 0.6231 0.0174  0.3397 0.2240 0.0148 0.5021  0.0015 0.0003
' 58503b24 Ni~bearing ¢ 0.6328 0.0081 0.3287 0.2471 v 0.5364  0.0009
© ~58503b25 Ni=béaring-c 0.6649 0.0111  0.3273  0.2695 0.0061 0.5356  0.0015 0.0001
© ¢ 58503b26 CuzAs:Co-bea 1.5818 0.7241 0.0187 0.0077 0.0474 0.0275  0.0067 0.0006
;15 58503b27 As~Eu-bearin 1.5853 0.7628 0.0042 0.0032 0.0214 0.0235  0.0071 0.0002
.. %58503b29 Nizbearing-c. 0.6422 0.0136  0.3154 0.2669 0.0090 0.5344  0.0007 0.0001
- % 58503b210Ni-bearing ¢ 0.6440 0.0138 0.3037 0.2851 0.0135 0.5435  0.0020
. '+.58503b212Nizbearing-c 0.6465 0.0106 0.3277 0.2686 0.0116 0.5430  0.0022
. -*58503b213Ni-bearing.c. 0.6393 0.0066 0.3319  0.2672 0.5514  0.0017
+,.:58503b214Ni-bearing ¢ 0.6515 0.0048 0.3309 0.2717 0.5467  0.0016
\c58503b215Ni-bearing ¢ 0.6500 0.0118  0.3124 0.2700 0.0148 0.5285  0.0022 0.0005

April 1993 - ORPHNPRB.WQ1



PR,

) o S \
= AV Rl N Y

- i

3
}

(7(’

qztsﬂuriéikiz S ) U o=
Microprobe Analyses - Orphan Mine Samples J Atomic proportions
/
Sample # Mineral S prop  Mn prop ;Fe prop Co prop Ni prop Cu prop Zn prop As prop Mo prop Ag prop Pb prop V prop Se prop Cd prop Sb prop
e‘f'-“i.‘!\‘j‘8503b21<SNJ’,»=bear-»in9-.c 0.6493 f’ 0.0061 0.3182 0.2833 0.0050 0.5474 0.0016 0.0002
€< 58503b217Ni-bearing.c 0.6478 /[ 0.0045 0.2934 0.3032 0.5514  0.0006 0.0003
suh<i?$8503b218Ni~bearingfc 0.6599 ‘//7 0.0126 0.3266 0.2577 0.0124 0.5253  0.0021 0.0006
g, 4 58503b21?Ni—Cu-bearin'_9.6693h_,»m 0.0367 0.3066 0.2609 0.0280 0.5111 0.0013 . 0.0044 SR GA s \)
\(}’g§§§93b31 Fe-NinCusbea™0.9238 0.2068 0.2413 0.1952 0.0307 0.3743  0.0035 0.0012 (co‘lq Feﬂ!kh-LaLﬁoz.L? ?17 Fa .2y
»_ 28503b32 .€u-Ni-bearin- 0.7027 0.0077 0.2818 0.2068 0.2762 0.4562 0.0023 : : 7
A6-1+58503b33 -Nirbearing-c¢  0.6038 * 0.0141 0.3275 0.2456 0.0016 0.5327 0.0024 0.0008
=|  58503b05 As-bearing p 1.5354 0.7839 0.0242  0.0045 0.0003
' 58503b06 As-bearing p 1.5279 0.7888 0.0263 0.0047 0.0005
©% 58503c01 As-bearing p 1.6174 0.7991 0.0259  0.0059 0.0003
¢4 58503c02 As-bearing p 1.6096 0.7984 0.0254  0.0053 0.0004
¢ 58503c03 pyrite 1.6430 0.8092 0.0016 0.0057
oY 58503c04 As-bearing p 1.5850 0.7934 0.0252 0.0056 0.0003
58503c05 marcasite 1.6214 0.8043 0.0057 0.0060 : 0.0002
58503c06 marcasite 1.5993 0.8088 0.0117  0.0052 0.0002
4 58503c07 As-bearing p 1.5865 0.8006 0.0260  0.0055 0.0003
v} 58503c08 As-bearing p 1.6024 0.7970 0.0280 0.0052 0.0001
pf 58503c09 As-bearing p 1.6149 0.8004 0.0242  0.0054 0.0002
vei 58503801 As-bearing m 1.6196 0.8000 0.0246 0.0056 0.0002
¥ 58503a02 As-bearing m 1.6386 0.8015 0.0162 0.0049 0.0004
@ 58503a03 As bearing p 1.6177 0.7990 0.0264 0.0060 0.0005
~+ 58503204 pyrite 1.6349 0.8099 0.0077 0.0053
>% 58503a15 As-bearing p 1.6037 0.7940 0.0252 0.0053 0.0002
{ 58503a16" pyrite 1.6455 0.8129 0.0036 0.0052 0.0001
58503d01 enargite? 0.8913 0.0392  0.0064 0.0007 0.6556 0.0962 0.2192 0.0023 0.0001
58503402 0.8957 0.0534 0.0081 0.0015 0.6838 0.0877 0.2553 0.0028
58503d03 0.8536 0.0415  0.0311  0.0112 0.6424 0.0884 0.2810 0.0029 0.0003
i 58503d04 pyrite 1.6676 0.8095 0.0048 0.0052 0.0003
>+t 58503b20 Ni-bearing ¢ 0.6393 0.0048 0.3506 0.2417 0.5442 0.0015 0.0002
© 7 58503b21 Ni-bearing ¢ 0.6387 0.0181 0.3197 0.2495 0.0065 0.5197  0.0020 0.0002
4y 58503x01 As-bearing p 1.6074 0.7914  0.0007 0.03046 0.0051 0.0003
58534x01 0.7575 0.0204 1.0227 0.0026 0.0042
J  58534x02 As-bearing p 1.5971 0.7931 0.0360 0.0053
'/  58534x03 As-bearing p 1.5956 0.7898 0.0366 0.0054
#” 5853405 " 0.7142 0.0109 0.0025 1.1996 0.0024  0.0001
9910'x01  galena’  0.4307 0.0005 0.4227
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Microprobe Analyses - Orphan Mine Samples - Atomic proportions

Sample # Mineral
9910'x02  galena”
9910'x03  galena
9910'x04 sphalerite/
9910'x05  pyrite v
9910'x06 uraninite
9910'x07 pyrite /

9910'x08 As-bearing p
Gre 9910'x10 Fe-bearing g
G = 9910'x11 Fe-bearing g
G 7 9910'x12 Fe-bearing g

9910'x13 As-bearing p
¢ ¢ 9910'x14 Co-Fe-bearin
C-¢ 9910'x15 Co-Fe-bearin
¢ 9910'x16 Co-Fe-bearin
L ¢ 9910'x17 Fe-bearing g

& ¢ 9910'x18 Fe-Co-bearin
9910'x19  vaesite®
/)44,991o-xzo EioGonites™
9910'x21 . vaesite?®
(1 9910'x22 pyrite
[ 9910'x23  vaesite?
L 9910'x25  pyrite
/ 9910'x26  vaesitef
{ 9910'x27  pyrite
| 9910'x28 vaesite?
| 9910'x29 fvaesfcé1~
> 9910'x30 Y ‘Btsivoite

1.9910'x31 b'Jaesiter

A s1b11x01 bernite-mass
1§§s1b11x02 bornite-mass
N\ s1b11x03 bornite-mass

% s1b11x04 Cu sulf -rnd
Y s1b11x05 Cu sulf -rnd
§F s1b11a01 Cu sulf -rnd
s1b11a02 Cu sulf -rnd
s1b11a03 Cu sulf -rnd
s1b11a04 Cu sulf -rnd

April 1993 - ORPHNPRB.

S prop
0.4338
0.4335
1.0513
1.6529
0.0156
1.6511

1.6012

0.6528
0.7426
0.7660
1.6130

0.5957 qeesdye fe

0.6025
0.5748
0.6344
0.6431
1.5931
1.5344
1.5672
1.6520
1.6124
1.6464
1.6264
1.6433
1.6214
1.5609
1.6305
1.5457

0.6556
0.6503
0.6612
0.6790
0.6758
0.6540
0.6640
0.6615

Mn prop Fe prop Co prop Ni prop Cu prop zn prop As prop

y \:\A\Q-‘

e

ek

W

"

ﬂgr{,g\,b"\a l L(l

0.6618

wai

0.8063
0.0088
0.7852
0.7900
0.0424
0.0827
0.0745
0.7968
0.0319
0.0265
0.0179
0.0412
0.0403
0.2043
0.3723
0.2745
0.7803
0.1701
0.7836
0.1980
0.8000
0.1982
0.3409
0.2222
0.3246

0.0115
0.0061
0.0321

0.0921
0.0611
0.0794
0.0132
0.0258
0.1361
0.1663
0.1699

0.1376
0.0007
0.2031

0.1566
0.2233
0.0943
0.2060

0.0048

0.0046

0.5633
0.5353
0.5163
0.0019
0.4546
0.5040
0.4141
0.5582
0.5459
0.4503
0.1160
0.2862
0.0017
0.4773
0.0046
0.3940
0.0022
0.4440
0.1501
0.4759
0.1303

0.0028

0.0052

0.0005
0.0703
0.0343
0.0049
0.0035

0.0052

0.0022
0.0559
0.0011
0.0689

1.2556
1.2680
1.2539
1.2852
1.3088
1.1939
1.2740
1.2463
1.2548

0.9823

0.0009
0.0046
0.0020 0.0051
0.0231
0.0029 0.0058
0.0330  0.0065
0.5020 0.0020
0.4941 0.0014
0.4709 0.0018
0.0195  0.0047
0.4577 0.0009
0.5025 0.0014
0.4753  0.0019
0.5516  0.0010
0.5439 0.0019
0.0071  0.0057
0.0091  0.0046
0.0044  0.0049
0.0023  0.0064
0.0001 0.0057
0.0004 0.0064
0.0028 0.0057
0.0054
0.0009 0.0052
0.0071 0.0050
0.0068
0.0087 0.0050

Mo prop Ag prop Pb prop Vv prop

0.0089
0.0050

0.0075

0. 0094

0 0000
0.0000
0.0003
0.0001
0.0000
0.0011
0.0010
0.0015
0.0018

Se prop Cd prop Sb prop
0.4153
0.4108
0.0005
0.0011
0.0306
0.0026
0.0002
0.0001

0.0007
0.0005
0.0036
0.0007
0.0058

/12/55/&:575“/0 $1.59
Mgy oo

g.((;?:g ((:e, 2 ((,7 Nz '7-3 il 5l &3
0.0143  (pvi L, Co,.,En) 5,57
0.0006
0.0009
0.0008
0.0013
0.0007
0.0009
0.0175
0.0007
0.0188

(i Gy 52
(fe, oWy 152

(M.‘I—Fe,(;),QSSZ

(r\- fzu) SIL ,w/(n(z ),544

44 Z

CT“I_LL S.LL
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'

. 121 /Q
X yeste - mj’g;{{,ﬁ,;_, 77



Sample # Mineral S prop
s1b11a05 Cu sulf -rnd 0.6456 ¢lelcoe kv
s1b11x06 chalcocite 0.6446
s1b11b01 bladed grns  0.6596
s1b11¢01 Cu min.-lg b 0.6665 "
s1b11d01 Cu min w/in  0.6843 "
s1b11e01 Cu min'w/in  0.6911 "
s1b11f01 Cu min w/in 0.6752 =~
991Gx01 Cu sulf grn  0.7607
991Ga01 Cu sulf grn  0.7535
991Ga02 Cu sulf grn  0.7282
991Gxb01 cerrusite
991Gxc01  Cu-Fe-S 0.8262
991Gxc01  Cu-Fe-S 0.8274
991Gxd01 Cu-S 0.7011
991Gxe01 Pb-cerrusite
9916xf01 €u-Fe=Zn-S g
9916xh01 Zn-s 1.0604 3pheden e
9916xh02 Zn-s 1.0516 Sp’ <
991Gxi01  Cu-Fe-S 0.8068 borwitn?
99104x32 galena 0.4357
9910'd01 pyrite 1.6642
9910'd02 pyrite 1.6486
f’j 9910'd03  -pyrite 1.0389
9910'd04 pyrite 0.7220
{t© 9910'e01 pyrite—eube-0-0.7710
9910'e02 pyrite cubev'™1.6582
197 9910'e03 pyritecubethre0.6537
"9910'e04 pyrite cube VI™1, 6632
n  9910'e05 Pyrite cubeco®).6624
(,re 9910'e06 pyr—cube—core 0.8854
¢1) 9910'e07 pyr cube rimi 1.5934
" 9910'€08 pyr cube rim/ 1.6177
9910'f01 sphalerite/ 1.0588
99100102 As-Pb-s?00\'0.4332
[y 9910'g01  Fe-S-Aspy\¥1.5884
~¢ 9910'h01 -pyrite core  0.8761
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0.1221
0.1481
0.1354

0.1950
0.1903

0.2236

0.1900

0.7995
0.7635
0.2838
0.2795
0.1241
0.8040
0.0290
0.7974
0.0457
0.1538
0.7689
0.7968

0.7843
0.1782

0.0124

0.0153
0.0247
0.1482
0.0654
0.4914

0.5556

0.5728
0.4159

0.4207

1.2726
1.2762
1.2452
1.2502
1.2539
1.2184
1.2688

0.9594
0.9558
0.9912

0.9902
0.9928
1.2436

0.0058
0.9814

0.3912
0.9792
0.9858

0.9725

0.0087
0.1696
0.0631
0.4716
0.0152
0.5502
0.0152
0.5546
0.4425
0.0115
0.0131

0.0436
0.4064

0.0079
6.0073

0.0070

0.0066

0.0074
0.0073

0.0061

Mn prop Fe prop Co prop Ni prop Cu prop Zn prop As prop Mo prop Ag prop Pb prop V prop

0.0017
0.0005

£6-6000

Se prop Cd pros Sb prop

(C“‘qs ;;I'L\) S.')S-

1.07

0.33%90 5
<§*ﬁ45F5J§ S
"1
Cur S
0.3516
0.4118

0.0607 (e o M ,D (5 s )m

0.0149  (§ ,.en (,,) ,{A; 0§ 3 1%
0.0121——
(N‘ Yq 'F(' ll) L3 (S " A‘q‘,), l",
(Nigs Te 03,55 (s, ts As 557:.10
Ni 5'7 i}b{'u As 5’7’ <
Niut e 5v4 gq 3%
0.4141
0.0056 (Mi‘w\ &-17)(,0 (5,?3 /’S'“),.]_Q



Microprobe Analyses - Orphan Mine Samples - Atomic proportions

Mn prop Fe prop

Qe b,\‘“a ')4

nal L')IA.L 1‘
«

é\(z)u(t\w

Enﬁ\g&P

QQQ(gdP

Sample # Mineral S prop
© 9910'h02 pyrite-core ~ 0.6649
9910°'h03 pyrite rim/ 1.6682
¥
9911'a01 pyrite vein/ 1.5899
9911'a02 Cuveinmasso. 0.6961
9911'a03 Cu vein asso 0.7176 -
9911'a04 pyrite vein/ 1.5928
9911'a05 copper vein 0.6886
9911'a06 Cu-As-S vein 0.9010
99111a07 Cus 0.6849
9911'a08 Cu-As-S 0.8857
9911'a09  Cu-As-S 0.9048
9911'a10 matrix w/ Cu 0.7111
9911'al1 Cu-As-S vein 0.9216
9911'a12 pyrite vein  1.6243
9911'al13 pyrite vein  1.6339
9911'al4  Cu-As-S 0.9125
400R3b01 galena- 0.4093
400R3b02 galena 0.4141
400R3b03 galena™ 0.4069
400R3b05 chalcopyrite” 1.0690
400R3b06 chalcopyritev 1.0694
400R3b04 galena v 0.4095
400R3b07 pyrite” 1.6553
400R3b08 pyrite 1.6398
400R3b09_pyrite thy\td . 1.0783
400R3b10 pyrite . 1.6645
400R3b11 pyrite” 1.6794
-400R3x01 pyrite — 1.6153
400R3x02 galena~ 0.4171
X 400R3x03 gatépa (lowtiloll.2210
400R3a01 galena- 0.4133
400R3a02 galena . 0.4183
400R3a03 pyrite. 1.6651
400R3a04 pyritev 1.6476
400R3a05 pyrite-— 1.5993
400R3x04 pyrite~ 1.6445
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0.0244
0.8129

0.7648
0.0202
0.0054
0.7630
0.0145

0.7709
0.7945

0.0010
0.0006
0.0018
0.5791
0.5636
0.0012
0.8180
0.8364
0.5677
0.8239
0.8426
0.8367
0.0004
0.0122

0.0005
0.8329
0.8298
0.8171
0.8409

Co prop Ni prop Cu prop Zn prop As prop Mo prop Ag prop Pb prop V prop

0.0008
0.0012

0.0016
0.0014
0.0017
0.0011
0.0013
0.0014

0.0002

0.0006
0.0015
0.0015
0.0013
0.0016

0.5737

1
1
0
1
0
1

0.

0
1

0.

0.

0.
0.0017 oO.
0.0011 O.
0.0000 0.
0.

0.0010

0.0005 0.

0

0.

0.
0.

0.0011 o

0

0.
0.0005 O.
0.0001 oO.
0.

0.5600
0.0574

.2347

.2048

.0140 0.0515

.2197

.7180 0.0944 0.2533

.2205

7351  0.0797 0.2464

7166 0.0976  0.2491

.2252

7251 0.0971 0.2619
0.0526
0.0340

7210  0.0873 0.2527

0012

0005 0.0006

0011

5262 0.0016 0.0001

4869 0.0010 0.0009

0014 0.0003 0.0008
0.0004

.5020 0.0008 0.0007

0017 0.0015
0.0003

0008 0.0002

0023  0.0006

.0000

.0012  0.0004

0050 0.0013  0.0004

0017 0.0012 0.0004

0040 0.0006 0.0014

0030 0.0008 0.0005

0.0074

0.0063

0.0043
0.0044

0.0062
0.0060
0.0046
0.0062
0.0059
0.0067

0.0072
0.0063
0.0050
0.0065

0.0002

0.0007
0.0001
0.0013

0.0004

0.0001

0.0009

0.0005
0.0009

0.4139
0.4217
0.4165

0.4209
0.0003
0.0000
0.0003

0.0012
0.4186

0.2804 .

0.4145
0.4174
0.0002

0.0036

(N5, 50ggfmﬁﬁgﬂp3

Se prop Cd prop Sb prop

Cu [} S,TL

CWJLAQH'Sﬂ

C"~74 A’.Js g?ﬁ

Chpay
C“.u (As,sj )us’

0.0010

0.0005
0.0002

0.0003

0.0013
0.0002

0.0003
0.0008
0.0008
0.0009

0.0000

0.0002

0.0002
0.0001

0.0001
0.0006

0.0002
0.0001
0.0000

b\ravo.f& ?

7
(“.—1} An ¥ emrg< 7

Cenzz AS/,I SAf

CugSsa
Cu’ 2.2 AS,_, sv

0.0012 0.0002
0.0007
0.0003  0.0001

0.0002
0.0012
0.0002
0.0002
0.0004
0.0006 .
0.0010 ovidized ] low fodal
0.0004  0.0005
0.0007 0.0002
0.0002



Microprobe Analyses - Orphan Mine Samples - Atomic proportions

Sample # Mineral S prop Mn prop Fe prop Co prop Ni prop Cu prop Zn pProp As prop Mo prop Ag prop Pb prop V prop Se prop Cd prop Sb prop

400R3X05 pyrite v/ 1.6660 0.8363  0.0007 0.0007 0.0052 0.0011 0.0062 0.0003 0.0010 0.0007 0.0001
80000
991Gx72 chalcopyrite 1.0453 0.5433  0.0011 0.5346  0.0033 0.0001 0.0038 0.0002 0.0004
*9911x72 uraninite  0.0015 0.0058 0.0005 0.0001 0.0325 0.0172 0.0178 0.0004 0.0005  0.0027
9916x71  digenite  0.6845 0.0162 0.0000 0.0003 1.1749 0.0038 0.0002
0.0000
03208601  Cu-S 0.6802 Jgendt 1.2866 0.0029
03208602  Cu-S 0.6721 Migynike?, 1.2688 0.0029
03208603  Cu-S 0.6565 " 1.2710 0.0030
03208604  Cu-S 0.6565 " 1.2729 0.0027  0.0017
03208605  Cu-S 0.6577 " 1.2753 0.0030  0.0022
03208x06 dig/chalcoma 0.6587 " 1.2756 0.0032  0.0019
03208x07 dig/chalyma 0.6755 1.2458 0.0035
02652a01 marcasite v 1.6704 0.8179 0.0076
\) 02652a02 pyrite worm v 1.6589 0.8208 0.0077
N 02652a03  pyrite-  1.6405 0.8199 0.0055  0.0089 0.0003
S 02652a04  pyrites  1.6314 0.8214 0.0084 0.0002
N 02652a05 marcasite” 1.6445 - 0.8256 0.0079 0.0008
§ 02652a06 marcasite. 1.6695 0.8305 0.0005  0.0074 0.0005
"o 02652207 marcasite - 1.6514 0.8188 0.0074 0.0002
§ 02652208 pyrite worm- 1.6754 0.8330 0.0092 0.0002
T 02652x01 pyrite, frac- 1.6664 0.8375 0.0011  0.0076 0.0005
"D 02652x02 pyrite, frac’, 1.6498 0.8265 0.0024  0.0079 0.0005 - : Co S mostly pyate
2652503 Ni-Elbe w/inif1.6027 0.6691 0.0224 0.0785 0.0411 0.0080 0.0016 \Few L _
\\98?352x04 Ni Cubé W/in 1.5675 0.3510 0.1442 0.3170 0.0121 0.0027  0.0069 0.0008 bravoite?
2 0265205 Wit édbe isin 1.5531 0.4194 0.1366 0.2446 0.0138 0.0083 0.0005
X 02652x06 pyrite aroun 1.5753 0.8292 0.0036  0.0084 0.0002
T 02652x07 Nifcube w/in. 1.5572 0.7291 0.0187 0.0414 0.0168 0.0155  0.0074 0.0011 pyrit*
02652x08 -Ni=Eube w/in 1.5884 0.7925 0.0079 0.0211  0.0076 0.0005 ‘ pyrte
02652x09 | pyrite v 1.6252 0.8256 0.0070 0.0003
02652x10 Ni“cubé W/in" 1.5952 0.4785 0.0938 0.2325 0.0096 0.0111  0.0083 0.0008
0.0000
02455201  Cu-S®  0.8683 0.0240 0.7309 0.0181 . 0.2567 | 0.0024
02455802  cu-s I 0.8726 0.0236 0.7153  0.0197 = 0.2584 © 0.0035
02455203  Cu-s ,  0.8823 0.0242 0.6931 0.0190 0.2569  0.0030
02455204  Cu-S |,  0.8854 0.0252 0.6867 0.0151 0.2555  0.0031
02455805  Cu-S | 0.8867 0.0256 0.7024 0.0184 0.2515 0.0033
02455806 Cu-s | 0.8726 0.0245 0.6846 0.0144 0.2521 0.0031 0.0002
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Microprobe Analyses - Orphan Mine Samples - Atomic proportions

Sample # Mineral
02455a07 Cu-S
02455209 .dige
02455a10 digenite?
02455a11 digenite? |
02455a13 ~— cu-§
02455a14 Cu-$
02455a15 Cu-si'\
‘02455316  cu-s' N
02455a17 Cu-s ¥
02455a18 Cu-S_¥
02455a19 cu-s?r
02455a21 Cu-S
02455a22 Cu-S
02455a23 Cu-S
02455b01  Cu-As-S~ \N
02455b02  Cu-As-S
02455b03  Cu-As-S N
02455b04  Cu-As-S¥
02455b06 Cu-s
02455607 Cu-S

S prop
0.8608
0.6671
0.6655
0.6680
0.9035
0.9026

Mn prop Fe prop Co prop Ni prop Cu prop Zn prop As prop Mo prop Ag prop Pb prop V prop

0.9079

0.9085
0.9063
0.9019
0.9005

0.7033 &1’

0.689
0.7027
0.9016
0.8960
0.8954
0.9072
0.7058
0.7055/

03208201 pyrite-fract” 1.6398
“03208a02 pyrite-fractv 1.6854
103208203 pyrite-fract 1.6745

03208a04 pyrite-fract~ 1.6676

03208a06 matrix aroun
03208a07 matrix aroun
03208a08 matrix aroun
.-03208x01 pyrite cube,
~03208x02 pyrite cube v
- 03208x03 Cu-S vein
03208x04 Cu-S vein
03208x05 Cu-S vein
03208c01 skeletal gra
03208c02 digenite? v

0.6740 diguede

0.6761
0.7600
1.6586
1.6651
0.6708
0.6674
0.6652
0.6537
0.6612

é\(&ul\\)u’

)\.l 31}\;36 v

"

Anﬁzw&b

o

0.0227

0.0260
0.0263
0.0258
0.0252
0.0247
0.0229
0.0244

0.0227
0.0226
0.0218
0.0224

0.7821
0.7950
0.8043
0.7837
0.0073
0.0084
0.0827
0.7907
0.7726

0.0003
0.0027

0.0010
0.0027

0.0010

0.6862
1.0401
1.0393
1.0126
0.7677
0.7661
0.7710
0.7669
0.7693
0.7698
0.7679
1.1851
1.1911
1.1952
0.7627
0.7575
0.7625
0.7690
1.1925
1.1783
0.0809
0.0066
0.0076
0.0356
1.2749
1.2631
1.1523
0.0055
0.0050
1.2441
1.2767
1.2816
1.2414
1.2241

0.0197

0.0151
0.0162
0.0165
0.0190
0.0199
0.0190
0.0210

0.0213
0.0199
0.0207
0.0211

0.2545
0.0044
0.0009
0.0060
0.2539
0.2533
0.2564
0.2567
0.2571
0.2571
0.2579
0.0009
0.0079
0.0019
0.2627
0.2565
0.2584
0.2576
0.0017
0.0069

0.0065

0.0032
0.0057
0.0052
0.0054
0.0028
0.0033
0.0029
0.0027
0.0033
0.0038
0.0027
0.0052
0.0050
0.0046
0.0033
0.0030
0.0044
0.0029
0.0049
0.0050
0.0071
0.0071
0.0073
0.0075
0.0027
0.0023
0.0034
0.0067
0.0074
0.0019
0.0018
0.0019
0.0014
0.0033

0.0008

0.0010
0.0005
0.0004

0.0017
0.0012
0.0011
0.0019

0.0000
0.0000

0.0001

0.0001

0.0004

© 0.0008

0.0004
0.0001

0.0002
0.0002
0.0004

Se prop Cd prop Sb prop

Cu o SA1
CU- QO"/ fc./ &-‘!&L«.L'Q

(Cu.fn ‘E‘Q'Q ASJ; S_ L

CugsSs

(.(M- b ‘E.om) AS.:LS. a

Cb\,,.ggf

C’wll.(. Aj&és/j



Microprobe Analyses - Orphan Mine Samples - Weight %

Sample # Mineral
24510a01 pyrite
24510a02 pyrite
24510a03  pyrite
24510a04 pyrite
24510205 pyrite
24510a06 pyrite
24510a07 pyrite
24510a08 pyrite
24510a09 pyrite
24510a10 pyrite
24510a11 pyrite
24510a12 pyrite
24510a13 pyrite

35001d01 pyrite
35001d02 pyrite
35001d03 pyrite
35001d04 pyrite
35001d05 pyrite
35001d06 pyrite
35001d07 pyrite
35001d08 pyrite
35001d09 pyrite
35001410 pyrite
35001d11 pyrite
35001d12 pyrite
35001d13 pyrite
35001d14 pyrite
35001d15 pyrite

35001d21 chalcopyrite
35001d22 chalcopyrite
35001d23
35001d24
35001d25
35001d26
35001d27
35001d28 chalcopyrite

S
51.83
52.15
51.90
51.97
51.89
50.89

50.98 °

50.56
50.35
51.46
52.33
50.29
52.14

52.30
52.58
52.62
52.21
52.07
51.32
52.06
52.19
51.83
52.06
52.61
52.21
52.27
52.01
52.00

34.93
34.91
35.93
33.83
35.37
35.88
36.84

34.99
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Mn

Fe

41.42
44.99
45.69
45.57
40.58
39.99
42.58
4674
45.58
45.49
45.92
43.20
40.29

45.03
37.55
35.41
31.18
37.04
37.50
25.12
39.14
25.44
35.91
37.81
30.31
45.58
45.53
45.51

29.54
29.31
3.76
9.47
1.89
8.05
1.06
28.80

Co

3.12
4.02
6.54
4.13
1.70
8.28
1.55
8.86
3.39
3.15
6.86

9.62
6.79
10.39
6.00
13.05

Ni
1.01

3.40
4.14
6.78
4.00
2.65
6.96
4.05
7.13
3.73
3.61
5.92

10.36
6.23
10.99
7.94
14.15

Cu
2.43

1.68
3.02

0.44
1.23
0.40
0.14
0.96
4.90
0.52
4.70
1.29
0.42
1.99

33.85
33.89
27.39
29.94
30.47
28.39
28.20
34.13

Zn

7.95
7.62
7.16
12.65
2.29

As
0.54
1.16
1.27
1.06
0.39
0.31
0.61
0.55
1.29
1.41
0.50
0.88
0.31

0.94

0.24

0.88
0.90
1.06

Mo
0.65
0.69
0.53
0.63
0.67
0.88
0.52
0.57
0.59
0.65
0.50
0.70
0.50

0.51
0.51
0.58
0.62
0.54
0.46
0.52
0.54
0.56
0.54
0.56
0.56
0.57
0.60
0.52

0.40
0.51
0.32
0.46
0.46
0.50
0.40
0.39

Ag

0.04
0.06
0.01

0.02
0.09

0.14

0.09
0.29
0.25
0.19
0.08
0.07
0.10
0.06
0.11
0.33

0.07
0.87
0.74
0.69
0.51
0.85
0.59
0.32
0.79
0.69
0.88
0.86
0.10
0.07
0.12

0.05
0.04
1.27
0.69
1.54
1.1
1.14
0.03

Se cd Sh Total
98.02
99.08
99.39
99.32
98.32
97.00
97.59
96.50
97.88
99.11
99.31
96.94
98.51

98.85
98.51
98.80
98.43
98.43
95.46
98.52
98.55
99.45
97.61
99.12
98.82
99.40
99.11
99.21

98.77
98.66
96.60
95.03
98.27
100.52
97.13
98.34



Microprobe Analyses - Orphan Mine Samples - Weight %

Sample # Mineral
35001d29 chalcopyrite

35001901 chalcopyrite
35001g02 chalcopyrite
35001903
35001g04
35001g05
35001906 chalcopyrite
35001907
35001908
35001909
35001g10
35001g11
35001g12
35001913
35001914

35001c01
35001c02
35001c03
35001c04
35001c05
35001c06
35001c07
35001c08
35001¢c09
35001c10 covellite
35001c11

35001c12 covellite

pyrite

35001c13 covellite?
35001c14

35001c15 enargite
35001c21 enargite
35001c22

35001c23 .
35001c24

35001c25 enargite

S
34.96

34.90
35.24
34.14
31.73

31.28

35.26
33.48
32.79
29.47
29.70
31.45
33.72
34.64
32.80

52.94
30.66
30.17
34.69
34.31
32.51
31.05
34.07
33.45
33.73
32.95
34.21
33.29
32.99
33.06

32.63
32.27
32.51
31.73
32.50
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Mn

Fe
29.45

28.74
29.15
1.35
2.80
2.35
28.60
13.26
1.44
1.34
1.80
5.10
0.80
0.69
2.52

45.17
0.35
0.17
0.25
0.22
0.24
0.48
0.15
0.15
0.20
0.09
0.10
0.1
0.20
0.38

0.96
0.10
0.15
0.06
0.73

Co

Ni

0.88
8.48
5.25
0.92
2.01
1.79
6.34
5.01

0.39
0.65
4.51
3.25
0.18
0.60
2.04
0.45
0.08
1.47
0.12
0.94
1.53

3.77

1.30

Cu
33.94

35.79
34.54
38.57
53.42
57.83
34.63
26.50
43.93
37.86
58.93
52.41
10.00
19.11
28.02

64.71
63.60
53.59
55.59
62.5<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>