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Introduction 

Following the request of Mr. J. E. Kinnison~ I revisited 
the Big Sam Mine during January and March~ 1966, to continue 
the sampling program. The more complete samples established 
the trend and locations of vein material, and outlined the 
"ore" zone at the present pit. 

Development at the property has continued intermittantly 
since my last visit in August, 1965 (File Memorandum, December 20, 
1965). Considerable work has been done along the strike of the 
main cinnabar lode, toward the north - east of the present main 
pit, and some of the old workings have been cleaned out and 
re-timbered. Several new access roads have been built. 

At present, a Mr. V. Bradley is in charge, who resides 
at 356 South Hobson Street~ Mesa, Arizona. The previous super- 
intendant, Mr. C. P. Keegel, left late last year for California. 
The operators appear to have financial difficulties as the 
furnace and all other operations had been shut down, except for 
some men who were engaged in retreating dust from the furnace 
to recover the contained mercury and the hand-sorting of high- 
grade cinnabar bearing quartz veins. 

Conclusions and Recommendations 

On the basis of the assay - results, mercury values appear 
to be confined primarily to cinnabar bearing quartz - carbonate 
veins with only traces (0.003 - 0.008%) of cinnabar in the 
Yavapai schist host rock. The property has,~e-e~fore, no 
potential as a low grade disseminated ore body. ~ ~  

Re ~ ) 



J. H. Courtright -2- May lO, 1966 

General Geology and SamPling Methods 

Although no attempt was made to do any detailed geological 
mapping~ the following brief description applies to the rocks 
found at the "Big Sam" Mine. 

Quartz - sericite schist~ chlorite schist, massive red 
jasper and rhyolite - porphyry predominate. In addition a 
reddish-brownslate occurs sporadically. Ransome found that 
the schists of the region could be subdivided into eight zones, 
striking roughly N45°E, arranged symmetrically on each side 
of the jasper as a central axis (U. of A. Bulletin 122, 1927, 
page 6B). 

The quartz - sericite schist is the most abundant type of 
metamorphic rock. It varies in composition from a quartzite 
containing a little mica to a light colored phyllite in which 
mica predominates. 

The brown slate is a very fine grained rock with a well 
developed parting along which the rock cleaves readily. 

Chlorite schist is well exposed in and adjacent to the 
main workings. It is of a dark green color and is essentially 
composed of chlorite and quartz, although sericite, limonite 
and some magnetite are present. 

Jasper occurs in the area as conspicuous outcrops on 
hillsides and tops of ridges. It usually occurs as bands or 
stringers with associated quartz in a pale, yellow dolomitic 
limestone. 

Rhyolite - porphyry traverses the district as two broad 
bands in a north - easterly direction and more or less parallels 
the schistosity. The rock is of a creamy - yellow color and 
porphyritic texture with numerous quartz and feldspar phenocrysts. 

Wherever possible, continuous chip samples were taken and 
the number of access roads and bulldozer cuts along the steep 
hillsides facilitated this type of sampling. Many of the 
continuous chip samples were taken along a distance of 20' and 
each sample interval was measured bytape. Some random chip 
samples were taken at outcrops along hillsides and these 
locations were plotted on the map by triangulation. 

Mr. W. E. Saegart visited the property and suggested that 
additional work be done by taking channel samples and continuous 
chip samples immediately adjacent and perpendicular to the main 
cinnabar lode. Samples were collected over a distance of 50' 
per sample, each sample weighing between 15,20 lbs. In the 
smaller, western pit, a 25' interval was chosen. 
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Attachment A shows the topography and locations of the 
various claims. The main cinnabar lode is located in the 
Packover, Go-By, and Sunnyside No. 5 claims. The map also 
shows the location of the mercury occurrences of other adjacent 
areas. Note that ~he average trend of the mineral - bear~g 
zones is about N50 E. The Packover Lode is the widest and 
most extensive. It averages 50' in width at the Packover 
claim and is about 1300' long. From an assay map, supplied 
by Mr. Bradley, the following assay values were copied - (values 
read form NE to SW for a distance of about 500' along its 
length): 

Assay Width 

0 81%Hg 29' 
0i036% 160, 
0 036% 75' 
0 051% 40, 
o o87% 34, 
o.62% 17' 
0.40% 30' 
0.21% 20' 
o.33% 29' 
0.32% 13' 
0.43~ 12' 
0.23% 36' 

The ore occurs in veinlets of quartz and carbonate (either 
as calcite or ankerite) which vary in size from a fraction of 
an inch to half a foot or more. Lausen, in the U. of A. Bulletin 
of Quicksilver Resources in Arizona, 192T, page 69, mentioned 
that some disseminated cinnabar occurs in the body of schist 
enclosing the veinlets. He also mentioned native mercury and 
metacinnabar (in composition like cinnabar but of secondary 
origin) but these are present in only small amounts. 

Several hundred feet to the northwest of the Packover Lode 
is the Native or Jasper Lode and similarly to the southeast is 
the Ione Lode. Both of these are quite narrow and discontinuous 
and the main development work has been confined to the Packover 
Lode. 

Further occurrences of mercury have been recorded at 
the Cornucopia Mine, about 1/4 mile northeasterly along Sycamore 
Creek and also to the northwest of it. I paid a brief visit to 
this mine and noted some cinnabar bearing quartz fragments on 
the dump, but took no samples from the area. 
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Assay Results 

Attachment B shows the principal drainage and access 
roads at the Big Sam Mine. The original twenty-three samples 
collected are shown in epen circles at and adjacent to the 
main pit. To the northeast lies Sunnyside ridge, where, in 
addition to surface samples, two samples were collected in the 
underground workings. A part of the Ione Lode has been 
extensively developed at this site. 

Attachment C is an enlargement of the original sketch map 
to a scale of l" ~ 100' (approx.) and shows the location of 
samples collected and the approximate pit outlines. A fault 
has been shown on the map between the two main pits to show 
that there has been some displacement of the lode. 

The results of the original assays by Hawley and Hawley 
appeared to be encouraging enough to warrant further sampling. 
However, check assays of some of these showed wide discrepancies 
in the percentages reported. 

Sample Vapor (Re~n) 
No. Hg% * Test 

1 0 .027  0 .025  
2 0 .030  < O . l O  
3 40.010 <0.025 
4 . 0 . 3 3 0  <0.43 
5 0 .027  0 .025  
6 0.027 0.05 
6-A 0.04 0.05 
7 0.055 0.025 
8 0.06 trace 
9 0.05 <0.025 

lO 0.67 >0.43 
Ii 0.08 0.i0 
12 0.09 <0.05 

8402 0.035 >0.025 
8404 0.055 O.lO 
8406 0.04 < 0.05 
84o8 0.06 > 0.15 
8412 0.045 0.025 
8414 0.067 nil 

8416 o. 07 o. io 

8416-A 0.072 < 0.025 
842O 0.045 O.O5 
8426 0.05 0.i0 

0.o03 

nil 

O. 21 

nil 
nil 
nil 
0.010 
o. 007 
n i l  
o.o13 
O. oo6 
O. 015 

* Original samples--assay by Hawley and Hawley, August, 1965. 
Please note that samples No: 8414, 8416, & 8426 were re-run 
twice by Hawley and Hawley. 
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It may be seen from the above list that sample No. i0, 
which originally assayed 13.4 lbs/ton, only assayed 4.2 lb/ton 
on a re-run. Lower grade samples, particularly No's 8 and 
8414, showed no evidence of mercury. No's 8420 and 8426, 
which originally assayed to have about 1 lb/ton only showed 
about .3 lb/ton. It appears that the original assays, although 
showing evidence of quicksilver, were erroneously assayed. 
The vapor test, unfortunately, did not show this as this method 
is at best semi-quantitative. 

Better agreements were subsequently obtained by check- 
assays with Asarco's E1 Paso Ore Testing Laboratory. The 
following is a list of assays with a comparison of Hawley & 
Hawley. 

Sample E1 Paso Haw.& Haw. 
NO" i% Hgii % Hg ...... 

L-16 O. 27 O. 26 
C-24 O. 037 O. 021 
C-14 O. 16 O. 148 
c-26 0.033 o.o18 
L-35 0.001 none 
L-28 0.004 0.019 
L-29 0.029 0.013 
L-12 o.oo3 0.003 
L-36 0.031 0.012 

NOTE: Prefix "L" & "C" 
have been omitted 
on the sketch-maps. 

Averaging each 9 assays 
results in 0.063 and 0.055% Hg 
for E1 Paso and Hawley and 
Hawley respectively. 

Attachment D is a spectrographic analysis of seven samples 
taken from the higher grade portions of the Packover Lode; 
Samples No. C-21, 13, 15, 25, 27, and 91, and one small sample 
derived from a quartz vein showing abundant cinnabar. Of 
interest is the occurrence of titanium, reported as 0.84%. This 
presumably is present as ilmenite - FeTiO3. 

Attachment E is a description of the method for assaying 
of mercury together with a photograph of the apparatus. 

RHL/mcg 
Attachments : A-E 
cc: WESaegart 

JEKinnison 
NPWhaley 



APPENDIX 

Sample No's 

1 

2-3 

4-9 

10-15 

15 

17 

18 

19-20 

21 

22-25 

26 

27 

28 

Interval 

20' chip sample 
@ adit portal 

soil samples 

20' chip samples 

15' chip sample 

grab sample from 
dump,~upper adit 

8' chip sample 

15' chip sample 

soil samples 

grab sample from 
dump 

20' chip samples 

10' chip sample 

20' chip sample 

15' chip sample ~ 
from extreme end 
of drift at lower 
adit 

Remarks 

Quartz-sericite schist 
containing several small 
(1/4"-1/2") quartz veinlets 
abundantly stained by li- 
monite. 

Reddish-brown soil con- 
taining numerous schist 
fragments 

Chlorite and quartz-sericite 
schist. Quartz-carb. vein- 
lets wk-mod, lim. stain. 

Chlorite schist, locallysome 
red Jasper and quartz vein- 
lets. Wk. limonite dis- 
seminated throughout. 

Qtz.-sericite and chorite 
schist. Visible cinnabar 
in qtz. 

Massive qtz. vein, 8' wide 

Qtz-sericite schist moder- 
ately stained by limonite. 

Brown soil containing several 
schist fargments 

Quartz-sericite and chlorite 
schist. Numerous quartz 
fragments on dump. 

Chlorite schist 

Silicified schist containing 
numerous jasper inclusions 

Quartz-sericite schist con- 
taining calomel (?) 

Quartz-sericite schist 
stained reddish-brown by 
iron oxides 
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838-~939 
870-3749 

PACIFIC 

@ 
SPECTROCHEMICAL LABORATORY, 

CHEMICAL AND SPECTROGRAPHIC ANALYSIS 

RESEARCH 

25S8 Overland Avenue 

Los Angeles, California 90064 

April 22, 1966 

INC. 

Report of semiquantitative spectrographic analysis of sample 

Hawley & Hawley 
Assayers and Chemists, 
Tucson, Arizona 85703 

Inc. 

submitted by 

330577 

Silicon- 15. % 
Iron- 6. i 
Calcium- 12. 
Aluminum- 8.9 
Magnesium- 2.3 
Titarrium- 0.84 
Boron- 0,0047 
Manganese- 0.059 
Gallium- 0.0037 
Copper- 0.0067 
Chromium- 0.023 
Nickel- 0.0071 
Vanadium- 0.046 
Sodium- 0,54 
Cobalt- 0.0072 
Potassium- 2.1 
Strontium- 0.012 

Antimony- not detected - less than 0.005 
Barium- " " 0.05 
Lead- " " 0.01 
Bismuth- " " 0.001 
Molybdenum- " " 0.002 
Zinc- " " 0.03 
Silver- " " 0.0001 
Beryllium- " " 0.0003 
Gold- " " 0,001 
Tungsten- " " 0.05 
Zirconium- " " 0.003 

Rare earths- nil 

Respectfully submitted, 

,Nc. 

T H I S  REPORT IS  S U B M I T T E D  TO T H E  A D D R E S S E D  C L I E N T  FOR H IS  E X C L U S I V E  USE. AS A P R O T E C T I O N  TO THE C L I E N T ,  THE P U B L I C  A N D  T H I S  L A B O R A T O R Y ,  T H I S  

REPORT MAY N O T  BE USED IN W H O L E  OR IN  PART FOR A D V E R T I S I N G ,  P U B L I C I T Y  OR P R O M O T I O N  W I T H O U T  W R I T T E N  A U T H O R I Z A T I O N .  
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MercurM Fl~ Fe Fillings--~Og CaO-~ Na2CO3--~O 

XHSTR~TZONS FOR MAKX~ ASSAY~ FOR MERCURY WITH 

NHXTTONOS A P P A R A T U S  

~)]~SCRXPTXON OF T~E APPARATI~ 

| 

The Whit ton Mercury D e t e s ~ i u a t i o n  Apparatus f o r  assay ing  ~ r c u r y  in  ores  possemes 
nove l  f e a t u r e s  which r e n d e r  the  u e a y  ~ore accu ra t e  and r e l i a b l e  wi thou t  l e n g t h -  
en ing  the  t i m  reqt~Lred~ whi l e  t h e  manApulation 18 a t  t he  sane t ime e u y  and s im-  
p l e .  

The Apparatus proper  c o n s i s t s  o f  a s t e e l  r e t o r t  wi th  a coves" of  s h e e t  s i l v e r .  
Above t h e s e  i~ a coo l i ng  d i s h  o f  b rass  which olazq~ t i g h t l y  over  t he  ~ e t o r t .  
This provides a tlgh~ly el*wed ohaa~er From which no ~ury vapor can escape-- 
a feature which r ende r s  e l ,  so e ~  eareful regulation of  the heat unnecessary.. 

~IFL~ OF 0~TXON 

Since ner~ury yap, re will condense upon any surface below the boiling point of 
Mercury (357.82 e C), use la s::zde of  a steel retort which can be readily kept .= 
above that tonperature, and a silver cover which is kept below the condensation 
t empera tu re  by means of  a coo l i ng  d i s h  f i l l e d  wi th  water  d i r e c t l y  a ~ v e  i t .  -~ 
Thus the  vapor must condense upon the  s i l v e r  f o i l  ooverp wi th  which i t  f o r m  an - 
aznlgaap and not  upon any o t h e r  p o r t i o n  of  t he  exposed inne r  su r f aces  o f  the  
r e t o r t .  On the  condensing su r f ace  exposed, as much as 0.15 grams of  mercury may 
b~ d e p o s i t e d ,  though  i t  Is  p r e f e r a b l e  t h a t  such q u a n t i t i e s  o f  ore be used t h a t  
not  over  0,05 g r ~  w i l l  be depos i t ed0  when t he  a~algaa  formed adheres  c lose ly  to 
t he  f o i l . .  The s i l v e r  f o i l  i s  r e p l a c e a b l e  a t  smal l  expense .  One p iece  w i l l  l e J t  
for from 5 to I0 assays. 

The tlme required for an sassy Is about 30 ainuteso By using two sets of appara- 
tus and four pieces of fell and weighing up the first pair while the second pair 
is collecting the nercury~ the assay may be ~ade in 15 nlnutes. By working with 
t h r ee ,  s e t s  t he  t ime can s t i l l  be f ~ t h e r  reduced t o  12 minutes ,  f o r  oontinnou~ work. 

The r e s u l t s  o b t a i n e d  wi th  t h i s  appara tus -have  been  checked r e p e a t e d l y  a g a i n s t  
t hose  o b t a i n e d  by o t h e r  and S lOHr  methods, and have been found to  be c o n s i s t e n t l y  
in  el*so agreement. 

METHOD OF PERFORM~NG ASSAY 
2 

18 Take from 0.15 to ~ g r a ~  o f  ore~ acco rd ing  to  r i chnees~  p lace  in  the  r e t o r t s  
and mix ve ry  tho rough ly  wi th  about  6 grams o f  prepared i r o n  f i l i n g s  p adding 3 
grams sore  as a cover ,  The p r e ~ a t i o n  o f  t h e s e  i ron  f i l i n g a p  which are  used as 
a desulphuriser or fluxp is very inportant. They should be put through a 50 
~esh Bievo, washed very thoroughly with alcohol or carbon disulphide to renove 
grease  and hea ted  fo r  an hou~ or  nora in  the  muff le  or  upon a hot  p l a t e .  I t  i s  
not  a d v i s a b l e  to  have then  too  f inep  and a l l  t h a t  w i l l  go through an 80 ~ s h  
s i eve  should  be d i s c a r d e d  fo r  b e s t  r e s u l t s .  A b lank t e s t  w i th  the  prepared f i l -  
ings  should not Increase the weight of • new fell nor discolor It, 

2t Weigh a square o f  f o l l p  assemble the appara tus  and screw clamp down f i r n l y .  

~f F i l l  t he  c o o l i n g  d i s h  wi th  waterp and h e a t  For 17 minutes .  I f  a bunsen 

. .  • - . . .  . . .  . . 
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bur~or is used,  r e g u l a t e  the  h ~ t  a~ fo l lo~e8  
l ~  in .hoe  abuv~ the t op  o f  th~ bu rne r .  The ~mo f l a ~  should  be t u r ~ d  qu i t e  low, 

.% .: ,  

Have the bettoa of  the retort about ~-. :. 

and the  blu~ ool:~ o f  t he  f l a¢~  should  ~u~t s t r i k e  the  bottom o f  the  r e t o ~ t ,  whi le  
the flAm~ runs up ~ o i ~ =  fO~ a~U% ~ inch. The tondonoy o f  beginners s o o ~  to  
be t o  use t oo  ~a~h b ~ t .  T ~  ~ t o r  i n  the  oooXiz~ d i s h  should cone to a boil in 
6 or  7 ~inutoo~ and ~ h o u ~  b~ a l l . c o d  to  b o i l  thz'ou~hou% the  a~say ,  be ing  r ep l aoed  
on ly  .nee  or  twice  a~ I t  be . i l l  aw~v. Th is  keop~ the  f o i l  above the  b o i l i n g  
po in t  o f  =ator~ while b~lov t h a t  o f  ~rouc'y ' .  ~Thu~ no water re~ina upon the  fell 
a t  ~h~ oonolu~ion o f  ~ ~s;aT' go t h a t  d e a l . o a f i s h  o f  the  foil is unneoessa ry .  
Cooling is very ~ p i d .  ~ d  no evido~ of  overheating ~ appeared in ~ a~aay~ 
so t h a t  the  oXeN a t t e n t i o n  of  t he  ope ra to r  i s  not  neooasary  du~ing the  he~t ing. .  

31 At the  e x p i a t i o n  of  the  17 ~ lnu te  h e a t i n g  pe r iod  a l low the  u e a y  to  cool  
" u n t i l  i t  ea~ be h a n d ~  whioh t a ~  ,,hou~ 5 a inu l~s .  Disao;mt the app~ ra t~  
c a r e f u l l y .  Convey t ~  f o i l ,  ~ cover to  avoid d ~ t ~  to the ~ l a a o e  and weigh. " 

~ I ~ A T I ~ N  OF R~U~TS 

The inoroa~o in the weight o f  the fell J~ due to ae~oury, and the percentage is 
readily oalsulated. EXAMPLEI ~ing l~ gra~m of ore, the ~ight of the silver 
inoreue 0.05 graa, the  pe rcen tage  of  ze rou ry  to  ore by weight is 3.33%. 

The d e p o s i t  upon the f o i l  should  be whi te  in  c o l o r ,  l~  t he  h e a t  i s  too  h igh  or  , 
has been applied too llng the deposit will a~¢u~ a dark oolor. This dark depos- 
it is volatili~ and is appar~ntl~ due to oxidation of the mroury. Assay~ in ;:: 
which the coloring app@a~s are not generally very reliable. They nay vary either 
way free the correot result~ but are generally high. 

In the o ~ e  of ores containing much ~ a t e r .  on renewing the foil it is occasionally ~ ,i~ 
found to have fi~ings upon the d~poeit, and It is also stained a dark oolor in 
spo~s. This du~ to a drop of water oondensing on the fell and falling bask on 
t he  hot  oharge i n  the  r e t o r t ,  whore i t  b o i l s  v i o l i n t l y  and t h r c ~  up the  ohargo , 
on the foil. This ~ay be avoided by heating up the charge sliwly~ or. if very 
p e r s i s t e n t ,  by the  use o f  a s h i e l d  above t h e  oharge .  P robab ly  asbeeto8 wool would 
be good to  use f o r  t h i s  purpose .  

369-96-WHITTOR MERCURY DETERMINATION APPARAT~, oo~olet, o with support, support 
ring D support, r i n g  olamp holder and one foil- - - - - - - - - 

369"g$'-EI'TR~ SILVER FOIL. I 3/4, lashes square - - - - - - - - - .... 

~ - 9 8 - X R O N  FXLXNQS. e p e o i n l l 7  p~epared,  f r e e  from g r e a s e ,  per  l b . -  - 

MANUFACT URZD Ff 

BeGS . XNC . 

J116 Valhalla Drlvep Burbank, Calif. 

RitIG¢8 80B,TI~ TO CEtNG~: WXTROW HO"X'XG3 
• , , .  : . . .  . • . " . . " • . • , . . 
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