
SUBJECT: _______ M ......... ONT___,.,;H,...L;;.;Y___.RE___,.P ___ O __ R __ T __ -__ ;,A ..... N,..._U_i ..... Rt ..... ______ _ 

Green ).fountain Project :ln Oregon vaa completed. Geochaa 
and recon geolo~ indicated • ey11gene-tic, (volcanic) ISO\'!~e for 
the copper anomaly in this area. Average, background Cu. ia 
about 100 pp:n tor thia area as C011Ypared to 40-SO tor tha Caa
cadea in general. Thia roughly 2x b41okground and the ayn
aenetio aourco ia tho ,nost louJ,cal. Neaat:Lve data eupp0rt ' 
thior 

No hydrothemal alteration. 
llo structural developi1~nt- J.e,• traoturing. 
No visible eu1t1dea. 
Incipient zeolitio alteration. 

The source for the Cu, ia moat 1:lkoly Ntlated to the 
Aahtall tuffs in the area. These unite are very irregular in 
eize and distribution.and do not offer a potentiall~ economic 
target. As a rcsul t no further work ia recomznended .• 

An attC!!lpt vao made to examine prospect in the Pansey 
&lain of the North Bantinan District. Snow cover ranaing from 
one foot to three feet prevented an actual e:,uunination of the 
rocksJ however, comrntm.ication with people stayin" in the old 
Jnining camp JIU!~ .result in a major awapping and gcochem program 
this summer. It turna out that aevo:rol freaks have been keeping 
up the tU!J3ee!.mlent in o.rder to live on the propcrt)·• Ceorge--
is the grandeon ot the fellow that put the district together 
and knows much ot the history ot the district. 

· Ae thia district was picked for having potential for a 
tounnaline breccin it waB continned that this is probably tho 
caee. George accoJnpanied a geologist laat season and aaid thAt 
11 rnhjo~r-·tonmttline breeciawnn- rceotnl~cl! ;-; It was rocomsAcnded 
for option, but evidently it WllO ,a sma11·· coi:tpAny without fund• 
ond no followupa wore ,n.nde. I was shown a few samples and it 
appcnrod to ba similar to the Margarot. Follow-up work this 
aprina- rocon mappina will ind1c4te the eize potential and 
follow-up gcoch(!ffl• mappina and possible option could result., 
The property .ie for salo as the original o,mer died in December 
of 1970, An Oregon St.ate senator inherited the propert,- and 
wants to aell, The claim block include• 170 contiguows cla:f.ma 
and several build:hica and the mining equipment. Follow-up itJ 
to be held-up until uow conditions ere rip~ to lll&ke a proper 
exam. 
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FROM M. Dearborn 

To Y, F, Hollister 

DUVAL CORPORATION 

INTER-OFFICE MEMORANDUM 

DATE February J s, J g:n 
ATTENTION __________ _ 

sueJEcT: __ ... P .... 4 .... N .... S .... E .... Y-B ....... 4 ... s ... 1 .... N--=-""'M...,A ... R._.J ... a ... N ......... c .... a .... u .... N ... T ... Y...,., _aw.uB .... E ... G .... a .... N-----

A two step program evaluating the mineral potential of the 
Pansey Basin, Marion County, Oregon is planned for this spring and 
summer. The first step is a brief reconnoissance examination of 

.two known mineral occurences to evaluate size potential of reported 
tourmaline breccia pipes. If these prospects warrant further work 
then the second step will be initiated in early June. 

Silt sample analysis of all drainages in the district, 
roughly 100 square miles, reconnoissance mapping--1,000 scale and 
follow-up investigation of any highs will probably take four men plus 
the geochem lab 4 - 5 weeks. This will also include soil sampling 
across the two indicated tourmaline breccias. Magnetometer work 
across the breccia should also be anticipated. 

The reconnoissance g·eologic work limiting the two breccia pipes 
should be completed by the end of April. If this work is positive ten 
definite plans involving the geochem trailer and additional men can 
be finalized. 

?J(oi j)~ 
.M.'. · Dearborn 

MD:cg 
~-. \ 
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POIIN IH 

DUVAL CORPORATION 

INTER-OFFICE MBMORA.NDUM 

FROM---:.:M~•_;;D~e~a~r~b=o~r~n:;._ _______ _ DATE June J s, J 97] 

TQ1 ___ _.;.v..::•~F...:•;.....::H.:,.;o::;.;l""l:;;;;J.;;;;;,0 ;,;;;.s..;:at.a:;e=r ______ _ ATTENTION __________ _ 

SUBJECT: _______ __.P~A:!,IN,lJS""Ew.Y...__,IJ.BAILl.bo,S~I..:NL--___________ _ 

The time period June 2nd to 10th was spent with Terry 
Rollerson doing 500 scale reconnaissance mapping· in the Pansey 
Basin, Oregon. Georg·e Atiyeh and Larry McDougal spent three 
days showing us the workings in the Amalgamated mines claim 
group. The purpose of our trip was to find and map the tourma
line breccia described by Callaghan and Buddington. 

Initially large zones of pyritization were found in the 
Stoney Creek area and Gold Creek. Andesite cut by diorite 
and andesite shows wide spread propylitization--chlorite, 
epidote, weak quartz and pyrite. 

Pyritization and silicification over 6,000 feet in the 
Stoney Creek area encouraged prospecting· and trenching 30-40 
years ago. Follow up investig·ation of the prospector's early 
lead led to the discovery of a major tourmaline breccia. 
Minimum dimensions of the leached breccia are roughly 1,000 x 
1,500 feet; but incomplete mapping left the area open on two 
sides. Quartz-tourmaline-sericite-sulfides make up the breccia 
near the centre, in the margin of the breccia, tourmaline 
surrounds large fragments of andesite with weak sericite and 
sulfides. 

Structural control outside the breccia is a strong set of 
NW fractures and shears. Fracture set orientations are 
N30W, N60E and E-W. A major E-W structure is indicated by the 
E-W valley of the North Santiam and also a major E-W fracture 
set. Several major NW shears are present and the strong NW 
fracture set indicates a major NW structure. 

Mineralization, regionally, fits the classic zoning picture 
suggested for most porphyry centres. Pb-Zn at the Ruth, three 
miles to the east has proven reserves of 300,000 tons 8% Zn. 
Gold-Silver-pyrite veins in Gold Creek two miles to the NW has 
major workings but no.definite reserves established. The 
mineralization near the centre is also zoned.with an outer pyrite
Epidote-cholorite zone with sulfides dominately in the fractures. 
Copper mineralization is ~~stricted to major shears surrounding 
the tourmaline breccia. Complete leaching within the breccia 
zone indicates equal volumes of sulfides as fracture fillings 
and disseminations. · Original:, sulfide content is estimated at 
5-8%-with possibly 1/3 to 1/2 being copper bearing sulfides. 
Also, the association of strong sericite-Quartz-tourmaline 
within the breccia indicates a good association for Cu sulfides. 

- 1 -

• 



DUVAL CORRORATION 

INTER-OFFICE MEMORANDUM 

FROMl--~Mue'--6P~e~a~r~b~o~r~u--_______ _ DATE June 1 S, 1 971 

To, ___ _.y:..., ...... E .... , ....... tt .... a ... J ... J ... , ... · s..._tw.;ew.4-r ______ _ ATTENTION----------

SUBJECT: ____________ pa;.,Ac;a..NUL,S~EY._J.,IR.g,A..,.S1..1,T,..N..,_ _________ _ 

This district is a good exploration bet and detailed, 
500 scale, mapping followed by establishment of a good grid 
for geochem and mag are justified at this time. 

)ti~ J~ 
Mark Dearborn 

MD:cmg 

1, ,,, 
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DATA SHEET PANSEY BASIN 

TBX 
Geology Tour. Qtz ·Porphyry 

Major Structure Breccia 

Stringers Breccia 

Alteration minerals 

Tourmaline 
Orthoclase 
biotite 
silicification 
sericite 
clay 
chlorite 
epidote 
magnetite 
size 
pyrite
dissemination 

Mineralization 
I 

5-40% 
possible leached 
not detected 
strong 
strong 
mod 
weak 
wk 
none 
+1000-open 2 sides 
2-4% 

Sulfide 
Quartz 
Calcite 
Copper 

% in stringer 2-3% 
strong 
none 

Mo 
Gold 
Silver 
Zn-Pb 

Zoning 

(mal. in bx-rare) 
leached +.4%?1 
not detected 
.01 
• 05 

wk 

definite 

OUTER STRINGER 
/ diorite 
· andesite. 

NJOW + EW 

NW+ N60E + EW 

Tr-1% 
none 
none 
moderate 

·wk 
wk 
wk--strong 
strong 
wk-
+6000 feet 

1% 

1% - 2% 
moderate 
erratic- (fracture) 
fractured-shears 

not detected 
tr-.2-Gold Creek 
2.5 oz . 

· · veins-8%- 300,000 tons 
power 
definite 



FORM 159 

FROM 'fan00...., 

TO fll••·· 

DUVAL CORPORATION 

INTER-OFFICE MEMORANDUM 

DATE J- 16, lffl 

ATTENTION * , ••• llovall 

susJEcT, __ _.,!]oa!!!!~n!.L...:M!!!!!!SD!:!Y!t_..,•_J*!!!!,!ICJOlf~~c~o!!.:.!.J•L...!!!o!!!u!!!!_.!!!!!!!,__ ___ _ 

J hne ulkN wt• • f• e1al.a heldeN in the •• a and PNJM'·,_ will not M .._. 

Mafk qain hu -1 .... ..S •ta ..... _.._ bJ' tllll lit.ra-
wre and ...... t~ .-. ill t.M field. lie 11M doM • aeellent --·of ... . 
vn,-. 
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FORM 1!59 

FROM YAHCOIJYER 

DUVAL CORPORATION 
INTER-OFFICE MEMORANDUM 

TOI_---JT1UAJC..cSOw.11H1-------------

DATE SEP'lEHaiR 3, 1971 

ATTENTION , • HI HOWELL 

SUBJECT, PAHSEY BA.SD, NAUOM COUNTY, OREGON 

Attached ia Mark Dearborn• final eeologio report on the Panae,r 
Baain in Orer,on. Conaidering the difficult traverainc he••• faced with, 
karir. put to1ether • rather e0111petent aad coherent. picture. The eround 
ia worth acquirtnc, 1,trt ollly if it ia obtained tmder ••81' ter,q. The 
nature of the 1eoloaie aamble :la euch 'that fron1\---., ie not jutifiecl 
in large cOlllaittmenta. A turther report dealinc epecifically with propert7 
will cc:ae in later. 

Attachment I Report b7 Mark Dearbom 

VFHtoat 

cc I Mark D.earborn 
A. J. Scmidt 



DUVAL CORPORATION 

INTER-OFFICE MEMORANDUM 

-r'FROM, __ ML.:.LUa ..... r-k ....... D~e~a ........ r~b~a~r~o...___ ________ _ DATE August 31 , J 971 

TQ, __ v..,_____.F ___ H .... a ....... J ... J_,j...,saa.±1,,.;,e ...... r ________ _ ATTENTION __________ _ 

SUBJECT: ________ ..... P ..... A...,.N,J.JS..._._.E ..... Y__.B,..A...,S..,_I.....,.N _____________ _ 

INTRODUCTION: 

The Pansey Basin is located in the North Central Cascades 
of Oregon, 40 miles east of Salem and 25 miles east of Mehama 
on the Little North Fork Santiam River. Access is by highway 
22 from Salem to Mehama then from Mehama up the Little North 
Fork of the Santiam. 

Topography is youthful with plus 3,000 feet of relief. 
Precipitation is moderately heavy with 70 - 80 inches per year 
plus four to ten feet of snow. Vegetation is dense making out
crop difficult to find. 

Mining activity began in the 1860's with limited placer 
activity in Gold Creek. Staking and exploration of the lode 
claims began in the early 1900's. Exploration and promotion 
reached a peak in the 30's as J. P. Hewitt assembled most of 
the claims in the area and raised money to develop the Ruth. 
Prospecting continued for 15 years with trenching and tunneling 
being carried out on most claims. Principal exploration has 
been for Zn-Ag and Au, with little or no emphasis on the copper 
potential of the area. 

REGIONAL GEOLOGY: 

Miocene volcanics (Sardine Fm) are the dominant rock types. 
Composition ranges from andesite to rhyolite with intercalated 
sediments being common. Dioritic stocks cut the volcanic pile 

2 and in most cases are weakly mineralized. Large zones (+ 200 mi) 
of propolytically altered volcanics in belts paralleling the 
Cascades indicate a major batholithic complex at depth. The 
Pansey Basin makes up one propolytic zone with chlorite, 
epidote and weak pyrite being pervasive. 

GEOLOGY: 

Miocene Sardine andesites and rhyolites are the oldest and 
most prevalent rocks present. Propolytic mineralization is 
common as epidote-quartz fractu·re fillings and a general chloriti
zation of the rock is pervasive. The volcanics are cut by three 
intrusive units. Quartz Diorite ,:nmging from medium grained 
hypidromorphic to porphyritic appear to be closely related to 
the mineralization. Quartz porphyry strongly tourmalinized cuts 
andesite and diorite near the contact. Post mineral andesite 
dikes cut all rock units. 

,;/ 
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PANSEY BASIN 
August 31, 1971 
fage 2 

ALTERATION: 

Chlorite, epidote, weak quartz and pyrite is pervasive 
throughout this area. Only in the more intensely altered Quartz 
porphyry is the propolytic suite apparently lacking. The brecciated 
Quartz porphyry is moderately to strongly silicified, sericitized, 
pyritized, and tourmalinized. 

Pyritization is the most conspicuous alteration product. 
A zone of +6,000 x 10,000 feet is erratically pyritized with the 
content ranging from 2% to plus 5%. Associated with the pyrite 
is argillic alteration which also is erratic in distribution. 

Pervasive silicification surrounds the Quartz porphyry 
especially on the north side. 

STRUCTURE: 

A major E-W structure is supported by the drainage system 
of the Little North Fork Santiam and a E-W fracture set. NW 
fracture sets and zones of pyritization as well as drainage systems 
indicates a major NW control for the Cascades in general. 

Pre-mineral brecciation is developed in and surrounding 
the Quartz porphyry. Tourmaline, Quartz, and sulfides form the cement. 
Post mineral brecciation may be developed, but lack of outcrop pre
vents an adequate interpretation. 

Quartz-sulphide stringers of moderate density surround 
the Quartz porphyry. The width of the stringers is generally less 
than½ inch and spacing is not dense. 

MINERALIZATION: 

District zonation fits the porphyry concept with Zn and 
Au surrounding the copper center. Three miles NE 300,000 tons 8% 
Zinc are proven at the Ruth. Extensive workings in the Gold Creek 

I area indicate moderate amounts of Au-Cu-Ag in major vein systems. 

Total sulfide content within the Quartz porphyry is 5%, 
with roughly one-half in the fractures and one-half as disseminations. 
Moderate leaching has taken place, but appears to be insufficient 
to develop an attractive secondary blanket. 

Copper mineralization is visible surrounding the Quartz 
porphyry in stringers, and is geherally a_ssociated with tourmaline. 
The widespacing and low grade of the mineralized stringers excludes 
this area from the target of interest. 

"•-, 



BASIN 
31, 1971 

Geochemistry supported field interpretations on both a 
regional and local nature. Regionally the district is two times 
background in Cu-Zn-Pb for the Cascades. Locally silt sampling 
across the Quartz porphyry shows the target area to be plus 10 times 
background for the Cascades. 

CONCLUSION: 

As a near surface target the Pansey is small with a maxi
mum potential of 25,000,000 tons +0.5 Cu. However, the major target 
is deep. The concept of porphyry development shows emplacement to 
be at a depth of 4 - 8,000 feet. The youthful nature of the Oregon 
Cascades plus the large propolytic alterzones suggests major batho
liths at depth. Assuming the Quartz porphyry makes this target 
worth following up, providing a reasonable property picture can be 
assembled. 

Attachments: Index Map l"= 4 Mi. 

MD:cmg 

Regional Geology 1:500,000 
Local Geology 1"=500' 
Struct & AH 1"=500' 
Geochem 1"=500' 

I,..,, 
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7' .. DUVAL CORPORATION 

INTER-OFFICE. MEMORANDUM 

r FRoM __ v .... AN.__. ... c ... o"""uv~E ... R..__ _________ _ DATE August 20, 1971 

,,-

TQ ___ H_o_u_s~T~Q-N.._ __________ _ ATTENTION __ M_. _F_._OW_e_n ___ _ 

SUBJECT: _______ P:..;;A;.:;N_S=EY-=---=B;;:.A::S:.:I:.:Nc:.,._-__:P:..;R:.:.O=-=-P=E::.:R:.:TY~---------

Mark Dearborns' investigations into the Pansy Basin of Marion Co., 
Oregon, have disclosed a small porphyry target, with speculative possi
bilities for a larger target not visible in outcrop. Pending approval 
by Mr. Howell, I would like to suggest that we now stake that part of 
the Basin that we deem critical to our interest and use the next few 
years in an attempt to complete the ownership package on as inexpensive 
a basis as possible. 

GEOLOGY: Mr. Dearborn has submitted several reports in the past 
detailing investigations as they have been made, and he will submit a 
complete, final report on his investigations when he has time. It is 
clear now, however, that in inexpensive attempt at a property position 
is justified. 

PROPERTY: Investigations by Mr. Dearborn and myself have shown tha·t 
part of Pansey Basin to be of interest to be burdened by a number of 
unpatented mining claims with at least five separate ownerships involved. 
Should we start negotiations with any or all of them, without the open 
ground being staked, then we run the risk of others staking and compli
cating the already complicated picture. It would appear best for us 
to have the critical open ground covered as inconspicuously as possible 
prior to negotiations. Therefore I would suggest that the claims be 
staked in your own name or of someone else in Houston (not Tucson) not 
in the exploration department, and the actual staking be done under 
contract with a reliable survey group. With our past experience with 
Mcilhanney at the Margaret for staking as satisfactory as it has been, 
I would suggest using them. Twenty claims are believed adequate for 
staking at this time since we believe the remaining ground has been 
staked in some fashion. 

Attached to Mr. Howells copy of this memo is an ER that should cover 
the cost of staking and also costs of negotiating for additional property. 
It comes to $5,000, and should be adequate to cover costs for this year. 
Mr. Dearborn is preparing a map showing where the claims should be 
staked, but we can do noth~ng until the ER is approved. 

VFH:cmg 

cc: Mark Dearborn 
F. H. Howell/ER 

'· •-, 



DUVAL CORPORATION 
INTER-OFFICE MEMORANDUM 

FRoM __ _.c..:R~·--=L~·---=-M~o~o~r~e=----------

V. F. Hollister TO------~~-~~------- ATTENTION __________________ _ 

J. R. Huspeni and I spent four days on the Shiny Rock 
Mining Corp. claims, northeast of Gates, Oregon. Our main object
ive was to investigate the tourmaline breccia zones and to deter
mine if there is a concentric pattern to the fractures. While 
working in the area, we met with George Atiyeh, President of 
Shiny Rock Corp., and had the opportunity to look at the Freeport 
drill core. 

Freeport Exploration Company currently holds the lease 
options on the Shiny Rock claims. They have done both geologic 
and alteration mapping throughout the mineralized area. Their 
geologic map appears to be accurate, but the alteration map seems 
to be off. 

The tourmaline alteration is located within the phyllic 
zone and is confined to the Spokane Creek area. The tourmaline 
is located along fractures and as vein fillings. The veins show 
NlOW to N35W trends with the major tourmaline zone being elongated 
in this direction. Tourmaline within the veins is typically asso
ciated with quartz and carries between 5 and 8% sulfides and/or 
limonite. The dominant sulfide is pyrite with zones of high chalco
pyrite. The sulfides occur on veins, but the majority are dissem
inated through the rock. There' are four zones of tourmaline alter
ation, with no continuity between these zones. Located to the 
southwest of the tourmaline veins is a NW-SE trending breccia 
pipe. The pipe is approximately 150 feet by 300 feet and consists 
of volcanic breccia fragments within a tourmaline, clay and sul
fide matrix. 

The major fracture trend varies between Nl5W and N35W. 
There is also a subordinate trend ranging between NlOE and N30E. 
This trend is less developed and typically carries no sulfides 
or tourmaline. 

We did not spend enough time at Pansey Basin to do 
detailed alteration mapping, but we were able to spotcheck 
Freeport 1 s work. The Freeport map shows the center of alteration 
running along the Little _North Fork of the Santi am River. Our 
investigation shows that this zone, contains phyllic-propylitic 
transition alteration with chlorite being the dominant mineral 
followed by sericite and ep~dote. Our investigation showed the 
potassic zone to be smaller than the one Freeport mapped, and 

... I ..• 
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shifted slightly to the south. The alteration along the river 
is phyllic-potassic and rapidly changes to propylitic to the 
north. To the south of the North Fork, there is a large zone 
of strong phyllic alteration with a high percentage of limonites 
and disseminated tourmaline stars. 

NS-1, Freeport's first diamond drill hole, is located 
NW of Spokane Creek near the tourmaline zones. The hole was 
drilled at 60° along a bearing of due south. This hole had 
only one zone of ore grade copper (.355% Cu) at a depth of 
1940-2040 feet. Within this zone, copper occurs as disseminated 
chalcopyrite with minor pyrite. The cp/py ratio is about 4:1 
suggesting potassic alteration. The rock is a creamy diorite 
to quartz diorite with a high percentage of sericite (40%). 
Calcite occurs in large euhedral to subhedral crystals as well 
as small crystals at the plagioclase sites and makes up from 
10-20% of the rock mass. There is minor secondary biotite and 
K-spar as well. The hole was drilled to a total depth of 2113 
feet with the bottom 50 feet in strong phyllic alteration. NS-1 
showed phyllic alteration at the very top and bottom of the hole 
with potassic alteration between. 

NS-2 was drilled just north of the Little North Fork. 
It was drilled at 60° bearing S45°W. Freeport's interpretation 
of NS-2 was that the entire hole was drilled in potassicly 
altered rock. When the core was investigated, the top of NS-2 
showed weak potassic alteration which quickly changed to phyllic 
at a depth of about 200 feet. There is a short ore zone contain
ing 0.32% Cu at 830-880 feet. This is located in phyllic-propy
litic alteration. The hole was terminated at 2005 feet in strong 
propylitic alteration, and not potassic as was suggested by 
Freeport. 

From our investigation, the Pansey Basin property 
appears to have excellent potential as a porphyry copper deposit. 
We discussed possible lease arrangements with George Atiyeh 
during our visit. He was aware of the poor copper market and 
thought that lower payments than those which Freeport is now 
paying could be arranged. He suggested the possibility of placing 
a moratorium on payments untill copper prices come up. With this 
possibility, it is believed that Pansey Basin deserves further 
investigation. Before any decision is made, however, the alter
ation should be remapped and the Freeport core relogged. 

I",., 
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(NTS ) -------

K-Ar 
Sample Number(s) and Reference(s) material Date lOerror 
Lab No: r->an sty .Bg:Ho. decay constants : ___ < ... IM ..... 'h .... 11 .... /4~.i: ..... w ___ -1.-L .... l.-=o ___ ±_,,(J...., • ._I/L-M--'-a 
-----~------□ 4. 72/. 584/1.19 

_Re_f_: ---¼...:...•. LL1J_..,_.1...._.~ .... ·:'-"--l¥::--,,,-d--o 4. 72/. 584/1.18 

________ ___.._~----■ 4. 96/ ." 5 81/1. 16 7 

Record No: 
Suite No: o not reported 
Sample Name: 

Latitude: Longitude: (X Y' Z" 
0 " N 

0 I n 
, w (± ) ; 

UTM Zone E N; Province 

Sec. ' T. , R. 

Map (NTS ____ ) ______________ _ 

Location: 
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LITTLE NORTH SANTIAM PORPHYRY COPPER PROSPECT 

ABSTRACT 

The Little North Santiam porphyry copper prospect in the central Cascades of 
Oregon has appropriate size, strength, and coherent alteration-metallization 
zoning patterns to warrant continued evaluation by Freeport. Outside diameter 
of the phyllic (1 to 5% pyrite) zone is approximately three miles. The cen
tral potassic (biotite +magnetite± K-feldspar ± chalcopyrite) core is at 
least two miles in diameter, including the portion of the stock on AMOCO 
claims. Best copper mineralization (O. 7% Cu) as presently defined in two 
2000 foot diamond drill holes is in biotite + magnetite altered diorite. 
The sulfide system has ample room for an undiscovered 200 million tons of 
primary ore. 

In the area of the prospect, a diorite stock intrudes Miocene Sardine Forma
tion andesitic volcanic rocks. The stock is composite with at least two 
phases: pyritiferous medium grained porphyritic diorite; and fine grained 
equigranular diorite •. Quartz porphyry dikes intrude both the volcanics and 
the stock and contain up to 0.14% Cu. A tourmalinized intrusive breccia pipe 
is anomalous in Cu, Mo, and Au. Airborne magnetic high anomalies correspond 
to the central copper anomalous potassic alteration and to the intrusive 
breccia pipe. 
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SUMMARY AND CONCLUSIONS 

To date, a large (3 x 5 miles) porphyry copper-molybdenum system with pe
ripheral zinc-lead mineralization has been identified. The central cop
per zone is in potassic (biotite, magnetite) alteration which is surround
ed by zones of phyllic, argillic, and propylitic alteration. Within the 
potassic zone, 0.35% copper is intersected in two diamond drill holes, 
and 0.1% copper is exposed on the surface in untested areas. One tourma
line intrusive breccia pipe with surface dimensions of 150 x 300 feet con
tains anomalous Mo, Au, and Cu values. 

Drill Targets 

The extended geologic and alteration mapping and geochemical sampling dur
ing 1977 defined four new areas with potential for economic grade copper 
mineralization. These areas (Plate 9) warrant testing by at least one drill 
hole each. An initial program of four drill holes and a contingent program 
of three additional holes are discussed below: 

Area 1 - Mill Creek (see Plate 9): 

The largest copper anomaly, 1000 x 2000 feet is along Mill Creek 
and the Little North Santiam River. Features favorable for cop
per mineralization are: 

(a) copper anomaly (250 to 1400 ppm) - 1000 x 2000 feet 
(b) copper/zinc anomaly(> 3) - 1200 x 1500 feet 
(c) potassic alteration 
(d) Mill Creek aeromagnetic-high 
('e) quartz stockwork "crackle breccia" within the copper 

and Cu/Zn anomalies , 
(f) intrusion of copper anomalous dacite and rhyolite 

quartz porphyry dikes into diorite with anomalous 
copper 

(g) alluvial cover over approximately 90% of target. area 
caused by the highly altered and incompetent nature 
of .the mineralized rock 

One 1500 foot drill hole (No. 3) is recommended for this area based 
on the above factors with another hole (No. 7) planned if the results 
of No. 3 are encouraging. It is anticipated the best mineralization 
would be intersected within 800 feet of the surface (see Plate SD). 
The mutual association of crackle breccia, copper, potassic alteration, 
magnetic high, and intrusive rhyolite quartz porphyry make this area 
a prime drill target. 

Area 2 - Tourmaline Intrusive Breecia Pipe (Plate 9): 

The breccia pip~ located'4n the SE corner, Section 30, should be 
tested at depth for copper mineralization. The favorable charac
teristics of the pipe are: 

-1-
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(a) tourmalinized breccia pipe 
(b) anomalous copper (~250 ppm) and Cu/Zn ratio (> 3) 
(c) large surface Mo (~6 ppm) and Au (70.1 ppm) anomaly 
(d) +0. 7% Cu near the end of drill hole NS-1 which bottomed 

1300 feet east of the projected bottom of the breccia pipe 
(e) Spokane Creek aeromagnetic high 
(f) 14 million tons of +1% Cu drilled in a similar tourmalinized 

breccia in southwest Washington 

To adequately test this breccia pipe for mineralization, one drill 
hole (No. 4) is proposed at -60° to a depth of 2500 feet. This hole 
would cut the pipe at 2000 feet below its outcrop and at the same 
relative elevation as the +o.7% Cu mineralization in drill hole NS-1. 
Drilling a second inclined hole (No. 8) to a depth of 1500 feet to 
cut the pipe at 1000 feet below its outcrop is contingent upon hole 
No. 4 intersecting encouraging mineralization. 

Area 3 - Camp Creek: 

One 2000 foot hole (No. 5) is proposed for this area based on the 
following criteria: 

(a) gold anomaly (.).0.19 ppm) - 2000 x 5000 feet 
(b) Mo anomaly ( > 2. 5 ppm) - 1500 x 6000 feet 
(c) quartz porphyry intrusive 
(d) porphyritic diorite with miarolitic cavities and abundant 

pyrite 
(e) phyllic alteration in diorite 

In the Panguna deposit on Bougainsville Island in Papua, New Guinea 
(Fountain, 1972, p. 1054), miar,olitic cavities are found locally in 
the mineralizing intrusive phase. Gold was an important guide to 
copper mineralization in the initial exploration stages. 

Area 4 - Spokane Creek: 

Drill hole No. 6, 300 feet NE of NS-1, would test anomalous copper 
and tourmaline-copper fractures north of the projection of NS-1. 
The proposed depth of 2000 feet vertical would reach into the potassic 
alteration zone and to a depth sufficient to test the northern exten
sion of mineralization intersected in NS-1. 

Proposed drill hole No.9 (1500 feet deep) is near the mouth of Stony 
Creek. This hole would test a 1000 foot long gold anomaly ( > 0. 25 ppm) 
superimposed on the southeast end of the central potassic zone. The 
Lure 4 discovery pit in this area contains anomalous copper (800 ppm) 
in potassic alteration. This hole is contingent upon encouraging 
results from hole. No. 6, 1200 feet to the WSW. 

'· •-, 
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Costs: 

The proposed drilling will be carried out in two phases, with the second 
contingent upon significant mineralization in the first. 

Proposed Hole No. 
Priority Contingent 

3 

4 

5 

6 

7 

8 

9 

Depth (feet) 

1500 

2500 

2000 

2000 

1500 

1500 

2000 

The estimated costs for the drilling are: 

Target 

Crackle breccia, potassic 
zone, Cu anomaly, quartz 
porphyry, magnetic anomaly 

Tourmaline breccia pipe, 
NS-1, magnetic anomaly 

Au, Mo anomaly, phyllic 
alteration 

Cu anomaly, tourmaline, NS-1 

Same as 3 

Same as 4 

Au anomaly, potassic alteration 

Initial phase (proposed holes Nos. 3-6): 
8000 feet x $20.00 per foot= $160,000.00 

Contingent phase (proposed holes Nos. 7-9): 
5000 feet x $20.00 per foot= $100,000.00 

Expenditures to date: 

Property Maintenance 

Geophysics 

Geochemistry 

Geology 

Drilling and Access 

TOTAL 

$ 25,000 

$ 19,000 

$ 18,000 

$ 40,000 

$123,000 

$225,000 
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INTRODUCTION 

Location 

The Little North Santiam prospect is a porphyry copper sulfide system in 
the Cascade Range 50 miles east of Salem, Oregon (Battle Ax and Mill City 
15' quadrangles, T 8 S, R 5 E; see Figure 1). Mehama, a town of 200 people, 
lies 25 miles southwest of the project area and 23 miles east of Salem on 
Oregon Highway 22. The property is reached via Highway 22 east from Salem 
for 23 miles then north on North Fork Santiam road which meets Highway 22 
one mile east of Mehama. This road is paved for about 14 miles and con
tinues as Forest Service Roads 80 eight miles to Shiny Rock Mining Corpor
ation's gate on the western edge of the property. Jawbone Flat, the pro
ject campsite, is 3.3 miles east of the gate and consists of several cabins 
that are maintained by Shiny Rock Mining Corporation (SRMC). 

Topography in the project area is steep with occasional cliffs. The geo
logic mapping and sampling covers an area of approximately 20 square miles 
where the elevation ranges from 1800 feet to 4969 feet above sea level. 
Most of the area is heavily forested with virgin Douglas Fir and Western 
Hemlock, as well as abundant deciduous vegetation and moss. Precipitation 
is approximately 80 inches per year, with two to eight feet of winter snow 
pack. Mean temperature is 48.7°F. 

Property 

The mining property owned by Shiny Rock Mining Corporation consists of 246 
unpatented lode, 3 unpatented millsite, and 7 patented lode mining claims. 
R. J. Callju (1976) researched the titles of the claim block (Appendix 1). 
SRMC excluded 6 unpatented, 4 patented claims, and the 3 millsites from the 
option agreement with Freeport. Th~se claims cover the Ruth zinc mine. 

Option Terms 

Freeport has a mineral lease agreement with Shiny Rock Mining Corporation 
of Mehama~ Oregon, covering approximately seven square miles of patented 
and unpatented mining claims located on the Little North Santiam River. 
Freeport is responsible for all phases of exploration and development, ex
cluding the Ruth zinc mine which is located on a small vein structure in 
the eastern part of the lease area. The agreement requires rental payments 
totaling $40,000 during the first three years of the lease. Starting in 
year four, annual advance royalty payments of $175,000 increasing to $250,000 
in year eight are due to the owner if the property is not in production. 
Delay rental payments of $250,000 per year are payable thereafter until a 
production decision is made. Production is subject to a royalty of 2.75% 
of revenue which is defined a'S. net smelter return plus concentrate trans
portation costs. 

-4-
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History and Production 

The district was discovered about 1877 (Brooks and Ramp, 1960, p. 286), 
and production has been intermittent to the present. Earliest work in 
the district was in search of free gold, most of which was apparently pro
duced from the Ogle Mountain Mine seven miles northwest of Jawbone Flat. 
From 1923 to 1941, zinc ore was produced from the Ruth Mine at Jawbone 
Flat and copper ore from the Santiam Copper Mine (Santiam No. 1) two miles 
west of Jawbone Flat. Other mines in the vicinity were also worked for 
copper, lead, and zinc during this period. 

In 1929, Mr. J.P. Hewitt acquired the Ruth Mine, the principal mine in 
the project area, and retained control of it until his death in December 
1970. During his control, Mr. Hewitt added many other claims to his hold
ings. Shiny Rock Mining Corporation obtained the property in September 
1971 from Hewitt's family. Since 1975, SRMC has reopened the Ruth vein 
and constructed a pilot mill to determine the viability of a full-scale 
lead-zinc-silver mining operation. 

The district was recognized as having porphyry copper characteristics and 
potential in the early 1970's. During the ensuing years, several major 
mining firms visited the area and conducted various reconniassance surveys. 
In September 1975, AMOCO Minerals Company located the Frog group of 68 min
ing claims along the southern border of SRMC's ground .. 

Freeport Minerals Company optioned the SRMC claims in July 1976 and immedi
ately began a program of geochemical rock chip sampling and reconnaissance 
geologic mapping. This initial work was followed in November 1976 with a 
diamond drill program of 4118 feet in two holes. Both drill holes inter
sected significant mineralization to 0.75% Cu. In February 1977, Freeport 
contracted an aeromagnetic survey to aid interpretation of the district. 
In the early summer of 1977, detailed mapping of geology and hydrothermal 
alteration features at a scale of 1 inch= 1000 feet and additional rock 
chip sampling refined the geologic target concepts and the distribution of 
copper anomalies. 

AREAL GEOLOGY 

Peck, et al, (1964) have compiled the most complete description of the Cas
cade Range. Peck assigns the rocks in the district to the Late Miocene 
volcanic Sardine Formation (Figure 2). The Sardine Formation dips to the 
west at about 10°. The formation is thickest in the vicinity of the property 
(Peck, et al, 1964, p •. 30) wgich may be due to proximity to volcanic vent 
areas. 

Several anomalous circular topographic features around the north and 
edges of the prospect are definable on aerial photos (see Plate 4D). 
circular features may represent caldera or vent-related structures. 
alization is associated with one of these features in the Gold Creek 
in the northwest part of the claim block. 
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Several masses of diorite intrude the volcanic rocks at and near Jawbone 
Flat (Peck, et al, 1964, p. 39). A large diorite intrusion exposed at 
Detroit Dam, ten miles south of Jawbone Flat has been described by Pungrassame 
(1970). Callaghan and Buddington (1936, 1938) describe several other in
trusives in the central Oregon Cascades. Most of the dioritic intrusions 
have associated hydrothermal alteration. 
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FIGURE 3 STRATIGRAPHY 

From Brooks and Ramp, 1968, p. 283 

CORRELATION CHART FOR THE WESTERN CASCADES IN OREGON 

RECENT Grovel, sand, and silt 

PLEISTOCEN Glacial till and 
terrace grovels 

PLIOCENE 

MIOCENE 

OLIGOCENE 

UPPER 
EOCENE 

Troutdale Fm. 

Eugene Fm .. 

Celestin Fm. 
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PROJECT GEOLOGY 

Sardine Formation 

The Sardine Fonnation of late Miocene age is the dominant unit exposed in 
the area of study. The formation consists of several mapable units divided 
from bottom to top as lahar, lapilli tuff, tuff, flow breccias, flows, and 
welded tuff (as shown on Plate SA). 

Lahar: The lahar is the lowest unit exposed in the mapped area and crops 
out from Gold Creek to the east edge of the prospect (Plate 5). The upper 
contact dips west at 10°, and approximately 1000 feet of section are ex
posed. The lahar consists of angular to rounded pebble to boulder (up to 
three feet) size andesitic volcanic fragments set in a tuffaceous matrix. 
No welding is evident in the unit. 

Lapilli Tuff: Overlying the lahar is an extensive lapilli tuff unit con
sisting of tuffaceous rock with 10-50% lapilli size fragments (4 mm to 5 cm). 
This tuff is generally 200-500 feet thick; but in the Gold Creek basin, it 
may be as much as 1500 feet thick. In the Gold Creek basin, the lapilli tuff 
may represent a caldera fill unit. 

Tuff: The lapilli tuff grades upward into a tuff unit in which the fragment 
size is predominately less than 4 mm. The tuff ranges up to 300 feet thick. 

Flows and Flow Breccias: Andesitic to rhyodacitic flows and their related 
breccias overlie and are interbedded with the tuff. The flows and flow 
breccias are best exposed in the western part of the map area. The flow 
breccias consist of angular andesitic fragments up to one foot across set in 
a groundmass of similar composition. Most breccia units are 50 feet tbick. 
The breccias grade up into flow units which in turn may grade up into lapilli 
tuffs. These relations are best seen along Cedar Creek in the southwest part 
of Plate 5. 

Welded Tuff: The uppermost unit mapped is a welded tuff best exposed on 
Stony Ridge in Section 31. This unit may be up to 300 feet thick. Dyhrman 
(1976) described the Hugh Creek Ignimbrite immediately north of Whetstone 
Mountain, which is probably a correlative unit. The welded tuff contains 
pumice and lithic fragments up to six inches in diameter set in a plagio
clase groundmass. Some fragments appear very similar to the quartz porphy
ritic rhyolite dikes found near the Ruth Mine. 

Undifferentiated Volcanics: The undifferentiated unit shown on Plate SA 
contains all volcanic appearing rocks which could not be positively identi
fied primarily because of hydrothennal alteration effects. 

Intrusive Rocks 

Five map units of the Jawbone stock were differentiated in the field mapping 
as shown on Plate SA. The most extensive units are the microdiorite and 
Hewitt diorite. These two units have similar distributions, and the micro
diorite may be a border phase or early mafic.phase of the stock. 
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Microdiorite: The earliest phase of the Jawbone stock is the microdiorite. 
This rock is characterized by fine (2 mm) uniform grain size and is gener
ally dark gray. Where the rock is altered by potassic alteration, it is 
difficult to distinguish from altered volcanic rocks. 

Hewitt Diorite: The Hewitt diorite is both gradational into the micro
diorite and cuts it in dikes. The diorite is a medium-grained, porphyritic 
rock which usaully carries up to 4% pyrite by volume. The diorite is also 
altered by potassic alteration and in some places is difficult to distinguish 
from altered volcanics or microdiorite. 

Quartz Porphyry: Three later phases of the stock form small masses and 
dikes of limited distribution. Their relative ages are not well defined. 
Rhyolite quartz porphyry is found predominantely in the vicinity of the 
Ruth Mine and west to Mill Creek. Quartz porphyry float occurs in the NW 
¼; Section 29. Fragments of the porphyry are found in the welded tuff in 
Section 31 and in the tourmaline breccia pipe in the SE corner of Section 
30. The quartz porphyry may be genetically related to the Sardine Formation 
welded tuff, and the Hugh Creek Ignimbrite of Dyhrman (1976) as descirbed 
above. 

Trachyte: Trachyte occurs in Sections 24 and 30 (west edge of Plate SA). 
Intrusive breccia (?) may border the eastern margin of the body in Section 
30. Trachyte bodies are locally pyritiferous but do not appear to be re
lated to copper mineralization. 

Late Dikes: Late dikes of minor extent vary in composition from andesite 
to dacite. They have very minor alteration in or associated with them. 

HYDROTHERMAL ALTERATION 

The sulfide system is in part concentrically zoned and has appreciable size 
and strength. The center of the system, as presently understood, is a zone 
of potassic alteration at least one mile in diameter. Partly surrounding the 
potassic zone is phyllic alteration with 1 to 5% pyrite at least three miles 
in diameter. Phyllic alteration grades to an outer halo of propylitic assem
blages. 

Six hydrothermal alteration assemblages were mapped as displayed on Plate SB. 
These assemblages are identified as potassic, phyllic, argillic, propylitic, 
tourmaline, and quartz veining. 

Potassic 

• The potassic zone is best exposed near the mouth of Stony Creek in Section 
29 and extends 5000 feet north~est along the river. The potassic alteration 
in this area is characterized by· 'fine secondary biotite and magnetite re
placing plagioclase and actinolite phenocrysts and as a major constituent of 
the groundmass. Biotite and quartz+ K-feldspar occur as minor veinlets 
(Kemp, 1976). The highest grade mineralization found to date is within the 
potassic alteration zone in drill hole NS-1. 
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Along Mill Creek, at the northwest end of the potassic zone, chalcopyrite 
and possibly bornite form a high copper, low total sulfide ( < 1%) assem
blage, with anomalous copper ( > 250 ppm) and copper/zinc () 3) ratios. 
At the mouth of Dolores Creek (west of Mill Creek), the potassic zone crops 
out with extensive quartz and orthoclase veining and anomalous copper. 

Weak potassic alteration in both east and west Gold Creek drainages sur
rounds small intrusives of porphyritic Hewitt diorite. The only anomalous 
copper in this area is confined to vein structures. 

Phyllic 

The most extensive alteration assemblage is the phyllic zone consisting of 
chlorite, sericite, and pyrite. This assemblage is roughly coincident 
with the intrusive mass of Hewitt diorite exposed from the Little North 
Santiam River southwest over Stony Ridge to Cedar Creek. The assemblage 
is strongest where it joins the potassic zone in Sections 29 and 30. Here, 
pyrite ranges up to 10% and copper values are up to 400 ppm. Along the 
river in Section 29, the phyllic alteration forms bleached zones and vein
lets in biotite alteration. 

Argillic 

Argillic alteration has a spotty and discontinuous distribution within 
and peripheral to phyllic alteration. The assemblage is characterized by 
the clay-silica alteration products and generally does not carry anomalous 
copper. 

Propylitic 

The propylitic alteration is very extensive and is denoted by the mineral 
assemblage of epidote-chlorite-pyrite +calcite+ hematite.· Many Pb-Zn 
and Cu-Pb-Zn vein structures are in the propylitic zone. They may carry 
high metal values but are of limited economic importance. 

Quartz Veins 

Quartz veins form a limited stockwork exposed along the Little North Santiam 
River for 300 feet east and west from the mouth of Dolores Creek. This vein
ing is in potassic alteration which has been partly destroyed by retrograde 
phyllic alteration and envelopes to the quartz veins. Quartz veining also 
occurs along Mill Creek, approximately 600 feet NE of the mouth of Dolores 
Creek, in an area of potassic alteration with low total sulfides and anomalous 
copper (up to 0.14%). 

Tourmaline 

Tourmaline alteration is abundant along ,Spokane Creek and forms vein fillings, 
massive replacements and replacements in intrusive breccia. In the vicinity 
of hole NS-1, tourmaline cuts phyllic alteration in vertical veinlets up to 
a few inches wide. A zone of strong veinlet-controlled tourmaline was the 
target of NS-1 and was intersected. about 500 feet below the surface. The 
fracture controlled tourmaline usually carries chalcopyrite (200 ppm to 0.2% 
Cu). 
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Massive tourmaline replaces volcanic rocks in a zone 100 feet wide at 
2600 feet elevation in Spokane Creek. This zone is not anomalous in 
metal values. 

Other areas of limited extent are also tourmalinized. Weak fracture
controlled tourmaline in the SW~. Section 31, near Cedar Creek is not 
anomalous in copper. Fracture-controlled tourmaline at the mouth of 
Spokane Creek is in an area of potassic-phyllic alteration. Disseminated 
tourmaline in an argillized dacite intrusive at the forks of Mill Creek is 
in a low total sulfide area with disseminated chalcopyrite (238 ppm Cu). 
Tourmaline-quartz-chalcopyrite veins also occur for one-half mile along 
the main river west of Dolores Creek. These veins trend N 15° W to N 40° W 
and are only a few inches wide. The wallrock of these veins is propylit
ically altered. 

Tourmalinized Intrusive Breccia: A tourmalinized intrusive breccia pipe 
cuts through diorite at 2800 feet elevation on the ridge west of Spokane 
Creek. The breccia pipe is at least 150 feet wide and 300 feet long NW-SE. 
This pipe contains anomalous Cu (+300 ppm), Au (0.1 ppm), and Cu/Zn(~ 3) 
ratios. Grant (1977, p. 24) documents the common association of breccia 
pipes with porphyry copper systems in the Cascades. The pipes are usually 
within intrusive rocks and extend to several thousand feet in depth. 

CROWN MINE 

A second copper sulfide system may be present at the Crown Mine approxi
mately four miles west of the main area of interest (Plate 2). Minerali
zation at the Crown Mine is partly defined by distinct metal and alteration 
zoning. The central anomalous copper area, although accompanied by gener
ally low (less than 100 ppm) copper values, is associated with diorite in a 
tourmalinized and potassically alt~red area. The potassic alteration ex
tends at least one mile northwest of the Crown Mine and is coincident with 
Cu/Zn ratios greater than 3. 

Partly surrounding the central copper-potassic zone is lead-zinc minerali
zation in Henline Creek, about 1.5 miles to the north, and near the mouth 
of Elkhorn Creek, about 2 miles to the southwest. 

STRUCTURE 

The central copper zone (E ½ Section 30 and W ½ Section 29) is localized 
at the structural intersection of northwest and northeast trends along the 
Little North Santiam River. The dominant structural trend of veins, frac
turing, and tourmalinized structures is N 15° W to N 40° W. The main in
trusive mass of Hewitt porphy~itic diorite, as well as stockwork quartz 
veining near the mouth of Mill and Doldres Creeks, trend N 50° E. These 
structural trends intersect in the vicinity of the largest copper anomaly 
just northeast of DDH NS-2. Gtant (1969 and 1977) points out the importance 
of northwest-northeast structural intersections to copper mineralization in 
the Cascades of Washington. 
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GEOCHEMISTRY 

Geochemical sampling over approximately 20 square miles was concentrated 
on the SRMC property as shown on Plate SC. Most samples are rock chips 
of outcrop. One thousand rock chip samples were analyzed for Cu, Mo, Pb, 
Zn, Au, and Ag. These values were plotted and contoured at a scale of 
1 inch= 1000 feet as follows: 

Metal Contours (ppm) Plate No. 

Cu 100-160-250 SC-1 

Mo 2.5-7.5 SC-2 

Pb 50-100-150 SC-3 

Zn 100-150-200 SC-4 

Au 0.1-0.19 SC-5 

Ag o. 2-0. 5-1. 0 SC-6 

Figure 6 shows the histogram distribution of values for Cu, Pb, and Zn. 

Well-developed trace element geochemical patterns in the Little North San
tiam sulfide system are consistent with the patterns of .hydrothermal alter
ation. The central copper zone superimposed on potassic alteration grades 
outward to pyrite-phyllic alteration which in turn is surrounded by periph
eral Pb-Zn veins in propylitic alteration. 

Copper 

The central copper-rich part of the system contains two anomalies (7 250 
ppm Cu) _defined by the rock chip sampling (Plate SC). One, the Spokane 
Creek area, is associated with vertical fracture-controlled tourmalinization 
in an area of strong phyllic alteration. Tourmaline is controlled by N 40° W 
to E-W fractures, which appear to postdate the surrounding phyllic alter
ation. Both the tourmaline fractures and the wallrock are anomalous in 
copper. The Spokane vein is found in this area and strikes N 50° E. 

The second (and larger) anomaly is along Mill Creek and southwest to Dolores 
Creek. The anomaly is 1200 feet long in a NE-SW direction and at least 1000 
feet wide. Exposure of the anomaly is minimal; about 90% of the area is 
covered with ·stream alluvium. 

Within the Mill Creek anomaly is a highly anomalous area 400 feet in diameter 
with +0.1% Cu that also corresponds to a molybdenum anomaly (7 6 ppm Mo). 
The highest copper value (0.14%) is found in a quartz porphyry outcrop, with 
slightly lower values in dacite and potassically altered wallrocks of micro
diorite. 
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At the edge of the Mill Creek anomaly near the mouth of Dolores Creek, a 
quartz-vein-rich area of crackle breccia (?) contains anomalous copper 
(250 to 700 ppm) for at least 600 feet along the riverbed. 

Additional copper anomalies are present NW from Dolores Creek. These are 
vein occurrences in tourmaline-quartz-chalcopyrite and quartz-chalcopyrite 
veins. In the west end of the central copper zone, in the vicinity of Gold 
Creek, are several strong veins with tourmaline-quartz-chalcopyrite. Min
eralogy of the veins changes to chalcopyrite-galena-sphalerite in the periph
ery of the sulfide system in tipper Gold Creek and the Black Eagle Mine. 

Molybdenum 

Two extensive areas are characterized by molybdenum anomalies (greater than 
6 ppm). The largest area includes portions of both Dolores and Babe Creeks 
and extends toward Spokane Creek. This anomaly includes the tourmaline in
trusive breccia pipe and is within phyllic alteration for the most part. 
The second anomaly is in an argillized structure in the upper reaches of Babe 
and Spokane Creeks. A three-sample anomaly corresponds to the +0.1% Cu 
anomaly along Mill Creek. Several other anomalous molybdenum occurrences 
are restricted to veins. · 

Zinc 

Zinc anomalies (+200 ppm) surround the central area of mineralization. The 
peripheral anomalies coincide well with the base metal veining found near 
the Ruth vein, upper Stony Creek and the Gold Creek-Black Eagle area. 

Lead 

Lead anomalies (+50 ppm) have roughly the same distribution as zinc. The 
Ruth vein area, as well as Stony Creek, have local anomalies. Scattered 
anomalies in the Spokane and Babe Creek drainages are from local vein struc
tures within generally more copper-rich areas. 

Silver 

The silver values (+o.5 ppm) are widely scattered in both base metal veins 
and copper-rich zones. There is a general correlation with the molybdenum
rich areas. 

Gold 

Gold in detectable quantities (0.1 ppm) is found from the Ruth Mine west to 
Gold Creek. A concentration of gold values roughly corresponds to the molyb
denum high in the phyllic alteration zone in Spokane, Babe, Dolores, and Camp 
Creeks. 

Cu/Zn Ratio 

Anomalous copper values are as~ociated with areas of Cu/Zn ratios >3. The 
Cu/Zn ratio of three outlines the copper-rich core area in most detail. The 
highest grade mineralization cut in the drill holes has a Cu/Zn ratio of 200. 
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The largest anomalous Cu/Zn ratio area is 500 by 3000 feet, trending NW-SE, 
and corresponds to the copper-rich core from west of Mill Creek southeast 
into the ·spokane Creek drainage. Another area is around the tourmalinized 
intrusive breccia pipe. A third area is the south central part of Section 
31. 

The Cu/Zn ratio progressively decreases toward the fringes of the sulfide 
system. Within the lead-zinc anomalies, the ratio is generally less than 
0.5. 
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MAGNETICS 

Freeport contracted an aeromagnetic survey of the Little North Santiam area 
through Northway Survey Corporation, Ltd., of Toronto in February, 1977. 
Northway used a helicopter to fly a draped survey at 500 foot ground clear
ance with a Gulf Mark III total field fluxgate magnetometer. The survey 
area covered approximately 23 square miles and extended from Stony Ridge 
on the south, 3 1/2 miles north to the Marion-Clackamas county lines and 
from Stack Creek on the west, 6 1/2 miles east to 1 1/2 miles east of the 
Ruth mine. Approximately 95 line miles were flown on E-W lines about 1/4 
mile apart and 6 1/2 miles long. The aeromagnetic data were plotted and 
contoured on a base map at a scale of 1 inch= 1000 feet (Plate 7). 

Magnetic Features 

Three distinct magnetic patterns are displayed on the aeromagnetic map within 
the area of geologic and geochemical interest. These are magnetic linears, 
areas of flat magnetic response, and two magnetic highs. 

Magnetic linears: Linear magnetic trends follow the Little North Santiam 
River, Battle Ax Creek, and possibly Opal Creek. The Little North Santiam
Opal Creek trend in N 50° W. Geologic features that parallel this trend are 
dikes, some quartz veining, and post-mineral faults. The Battle Ax Creek 
trend is N 60° E. A fault breccia near the mouth of Camp Creek is on this 
trend •. Both linears may correspond to faults. The location of the central 
potassic alteration zone near the junction of the Little North Santiam and 
Battle Creek linears may be controlled by the intersection of structures 
represented by these linears. 

Flat magnetic response: The drainages of Gold Creek and Camp Creek are areas 
of low magnetic relief. This magnetic signature may be due to homogenization 
of remanent magnetism in the volcanic rocks by intrusion of the Jawbone stock 
(Dave Stevens, personal communication, 1977). Hewitt porphyritic diorite 
crops out in both drainages. Additionally, the Gold Creek drainage contains 
a thick sequence of lapilli tuff at least 1500 feet thick that may mask under
lying magnetic contrasts. 

Magnetic highs: The Little North Santiam magnetic linear separates two magnetic 
highs, the Mill Creek anomaly to the north and the Spokane Creek anomaly to 
the south. Adjacent sides of these anomalies have the same.size and shape 
and appear to be faulted apart. 

The Mill Creek magnetic high has a relief of 400 gammas. The anomaly is 
approximately 5000 feet long NW and 4000 feet wide. Its shape.is concave 
eastward into the area of low magnetic relief around Camp Creek. The southern 
flank of the Mill Creek anomaly'' corresponqs to the copper anomalous central 
potassic alteration zone. Magnetic potassic alteration may continue to the 
north and underlie at depths of 800 to 1000 feet the northern three-quarters 
of the anomaly that corresponds to surface exposures of propylitic alteration. 
Scattered quartz veins within this propylitic alteration also hint at more 
favorable alteration at depth. 
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The Spokane Creek anomaly has a relief of at least 200 gammas; this anomaly 
is not closed to the south. The long axis of the anomaly trends approximately 
N 40° Wand is at least 4000 feet long. The tourmalinized intrusive breccia 
pipe and extensive molybdenum and gold anomalous areas are superimposed on the 
northwest end of the Spokane Creek magnetic anomaly. The surface projection 
of the bottom of diamond drill hole NS-1 terminates near the northern edge 
of the anomaly. Inspection of the alteration log for DDH NS-1 (Figure 4) 
indicates qualitatively a moderate amount of magnetite in the rock near the 
bottom of the hole. 

DIAMOND DRILLING 

Diamond drilling followed the initial geologic mapping and geochemical sampling. 
Two angle holes each over 2000 feet long were drilled and significant copper 
mineralization(> 0.35%) was intersected in both drill holes. 

Hole NS-1 (2113 feet; ,see Plate 5 and Figure 4.)" drilled through approximately 
900 feet of phyllic alteration and into potassic alteration to 2080 feet. 
The hole bottoms in argillically altered porphyritic diorite. The entire 
potassic zone is anomalous in copper as chalcopyrite (> 300 ppm Cu) and a 
110 foot zone at 1940-2050 feet averages 0.356% Cu. Within this zone, a 
60 foot section averages 0.45% Cu with a high value of 0.775%. At the phyllic
potassic boundary, a 280 foot interval (920-1100 feet) averages 0.12% Cu. 

Drill hole NS-1 was directed toward a surface zone of fracture-controlled 
tourmaline veins with associated anomalous copper. 
at the projected depth of 500 feet anq continues in 
The lower part of this tourmaline zone includes the 
that averages 0.12% Cu. 

This zone was intersected 
the core to about 1200 feet. 
phyllic-potassic boundary 

Drill hole NS-2 was drilled 2005 feet in mixed phyllic and potassic alteration 
with weak pyrite and chalcopyrite throughout the hole. One 50 foot zone at 
830-880 feet depth averaged 0.32% Cu. This hole ended in potassic alteration. 
At the main phyllic-potassic boundary (830-1110 feet), 280 feet averaged 0.14% 
Cu in a quartz flooded rock with low total sulfides (see Frame 5). 

TARGET CONCEPT 

The Little North Santiam porphyry copper system was generated by intrusion 
of a composite dioritic stock into consanguinous Miocene volcanic rocks. 
Classic, partly concentric potassic, phyllic and propylitic hydrothermal 
alteration patterns are centered 'on· the diorite stock. The quartz porphyry 
which crops out in the central potassic zone may be the mineralizer phase 
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of the stock. Copper (+250 ppm), molybdenum (+6 ppm), and gold (+0.2 ppm) 
anomalies are coincident with the central potassic zone and a tourmalinized 
intrusive breccia. Peripheral lead-zinc anomalies coincide with the propy
litic alteration. 

Erosion has dissected the system to the top of the potassic zone. Vertical 
zonation is indicated by (1) an AMOCO drill hole on the south side of Stony 
Ridge that was collared in phyllic alteration and reportedly drilled into 
0.5% Cu in potassic alteration; (2) exposures of potassic alteration in 
the topographic lows of the Little North Santiam River and Gold Creek with 
phyllic and propylitic alteration exposed at higher elevations; and (3) 
transition from phyllic to potassic alteration with depth in DDH NS-1. 

Ore grade copper mineralization in porphyry systems generally coincides with 
potassic alteration. The area potentially underlain by potassic alteration 
is large and extends from the Gold Creek drainage three miles south to Stony 
Ridge. Magnetite is closely associated with +0.25% Cu mineralization in 
potassic alteration at Panguna (Figure 7). Aeromagnetic highs coincide with 
exposed potassic alteration near Mill Creek and relatively abundant magne
tite is associated with +0.1% Cu in biotitized rock in holes NS-1 and NS-2 
(Figures 4 and 5). Additionally, in andesitic or island arc porphyry copper 
systems, anomalous gold has been shown to be a good indicator of mineralized 
porphyry centers. The gold is probably derived from leaching of weathered 
pyrite and its chemical and relative mechanical immobility insure that the 
gold anomalies are not transported and that they, therefore, correspond to 
or overlie sources of mineralization. 

Similar Deposits 

The Little North Santiam system has characteristics similar to the Panguna 
porphyry copper deposit on Bougai-0:Ville Island (Fountain, 1972). The ore 
deposit at Panguna contains 900 million tons of 0.48% Cu and 0.02 oz/ton Au. 
Mineralization is associated with a Pliocene diorite-granodiorite intrusion 
in Tertiary volcanic rocks. Copper metallization occurs in biotite and 
magnetite altered stock and volcanics adjacent to a mass of late stage min
eralizing quartz-feldspar porphyry. The alteration patterns at Panguna 
are very similar to those in DDH NS-1 (compare Figure 7 with Figure 4.). 

Two Teritary porphyry copper systems in the southern Cascades of Washington 
have recently been drilled. The Miner's Queen deposit drilled by AMOCO 
contains 14 million tons of +1% Cu in a tourmalinized breccia. Duval's Ryan 
Lake deposit contains 200 million tons of 0.6% Cu and has associated tour
maline breccia. 

Ore Controls 

• 
Continued drill evaluation of the Little North Santiam sulfide system should 
probe untested ore control targ~~s These are: 
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(1) Tourmalinized breccia pipes and fracture zones. 

(2) Central potassic alteration zone, especially in and near 
aeromagnetic highs. 

(3) Potassic-phyllic alteration zone boundary. 

The tourmalinized intrusive breccia pipe located in the SE corner, Section 
30, is a prime target for copper mineralization. At the present exposure 
level, it contains weak copper in a silicified breccia matrix. One tour
malinized fracture zone along Spokane Creek contains anomalous copper which 
was drilled by NS-1. 

The central potassic alteration zone contains the highest grade copper min
eralization discovered to date. Strong biotite-magnetite alteration from 
1940-2050 feet in drill hole NS-1 averages 0.35% Cu for 120 feet. This is 
a low total sulfide area, chalcopyrite being the dominant metallic mineral 
present. 

The third ore localization environment is at the boundary of potassic and 
phyllic alteration zones. This environment was intersected in both drill 
holes and is characterized by a quartz-rich zone with copper in the 0.12%-
0.15% range. This environment is also found at the mouth of Dolores Creek 
where strong quartz veining represents a crackle breccia. The phyllic al
teration in these areas may be retrograde after potassic alteration. 
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APPENDIX 1 - PROPERTY 

The title search by Callju is included in this appendix and Plate 2 sum
marizes that information. One area of concern is the overlap of SRMC and 
AMOCO claims (Plate S). The SR.:.~C claims are prior to the AMOCO Frog group 
in Section 31. Following the AflOCO staking of the Frog group, SRMC staked 
the New Hope group in Section 32 and overlapped the Frog claims. Noser
ious conflict is anticipated in this area, but the actual boundary lines 
should be established on the ground to avoid any open fractions. Open 
fractions do exist within the SR..~C claim block which should be staked. 

Section 36, T 8 S, R 4 Eis privately owned land presently being clear-cut. 
This section should be considered for purchase in the event a mill or tail
ings site is anticipated. 

.. 



THIN SECTION DESCRIPTIONS - LITTLE NORTH SANTL\M PROJECT 

Introduction and Summary 

Twenty-six thin sections were examined petrographically to detarm
ine rock type and alteration. In addition 14 of the samples were 
examined by X-ray diffraction for more accurate mineral identification. 
All of the samples are volcanic rocks or subvolcanic intrusive units, 
and all have undergone at least ;-1eak propylitic alteration. 

In the following descriptions alteration types are classified 
according to the mineral assemblage and intensity of replacement. 
Propylitic alteration is characterized by the presence_of calcite, 
epidote(clinozoisite), and/or actinolite. Sericite and chlorite are 
usually present. Sericitic or phyllic alteration is characterized by 
sericite with or without chlorite. In one sample kaolinite is present. 
Potassic alteration is typified by the development of secondary bio-
tite and/or potassiwn feldspar again with or without sericite and 
chlorite. Relative intensity of alteration ranges from weak (0 to 307. 
replacement) through moderate (30 to 70!) to strong (70 to 100% re~lace
ment). Grain sizes are expressed in relative terms applicable only on 
a microscopic scale. Coarse grains exceed 0.75rrnn, medium graL~s range 
bet~een 0.25 and 0.75mm, and fine graL,s have diameters less than 0.25mm. 
Very fine and extremely fine are relative terms with no precise size 
limits. Percentages listed for individual minerals within the thin 
sections are visually estimated modal compositions a.,d are by no neans 
necessarily accurate or representative of the rock sample. 

In general the rocks are fine-grained and many of the alteration 
products are extremely fine-grained. Sericite, chlorite, a.,d clay 
are used in a general sense for these alteration products as even 
X-ray diffraction study of the whole rock plug failed to more pos
itively identify some of the alteration phases. All of the rocks 
are at least weakly propylitized and several have undergone ueak and 
sporadic potassic alteration. Of the twenty-six samples examined, 15 
display propylitic alteration, 7 belong to the sericitic alteration 
facies, and 4 samples contain secondary biotite. Alteration is per
vassive throughout the slides with little or no microstructural con
trol. Veinlets are minor, and in only one case was a weak alteration 
selvage noted (3069). 

Chlorite is the most abundant alteration phase occuri:i.ng in coarse 
patches as well as in the grol.llldrnass. Sericite is the next raost com
mon alteration product usually in coarse patches in association with 
chlorite, as replacements of plagioclase, and as a gro1.L~cL11ass phas~. 
Calcite, epidote(clinozoisite), and actinolite are minor propylitic 
minerals associated with chlori.te, replac.ing plagioclase, or occurring 
~ithin the grotu~dmass. Secondary biotite as replacements of the grou.~d
mass and plagioclase phenocrysts, .is sporadically developed in four 
samples (RC2223, RC2225, 3070, 3071), however it is volUi~etrically 
minor and may not be a product of true potassic alteration in the mag
matic sense as seen in granitoidal intrusives associated with porphyry 
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co~rer mineralization. The biotite ~ay be an incipient contact ceta
morphic effect. It appears to be stable with respec~ to chlorite. 
~io obvious paragenesis or superposition of aiteration zones i.;as 
noted. In all cases sericite and chlorite appear in textural equili~
rium. Sericite and/or chlorit1~ are pervassively develop~d in every 
section. Tourmaline occ~rs in 7 sections (S16 7 3033 7 3040,3043,3044, 
RC2127,RC2123), but it is only abundant in two (3043,3044). The 
tourmaline is dravite, a magnesiu.rn-rich tourmaline, but it also con
tains some iron. It fo-nns radial colLL"'i!I1.ar clusters or granular crys
tals in the groundrnass. Opague minerals include pyrite and mag..,etite 
in most sections. Chalcopyrite is tentatively identified in two sec
tions (3040,3041), but it may:be present in other sa.~ples. Polished 
sections should be used for positive identification and mineral relation
ships of the opaque ninerals. The ~ag.~etite and pyrite occur as gran
ular disseminations with little or no structural control. They are 
commonly associated with c9lorite-.rich areas. With oxidation pyrite 
invariably develops a thin li.monitic or hematitic rL~ while the mag 
netite remains fresh. 

The original rocks were all volcanic flows., pyroclastic tmits., 
or subvolcanic intrusive bodies. Bulk compositions vary from andesitic 
to rhyolitic with most samples falling in the andesitic to dacitic 
range. They appear to have a calc-alkalic mag.~atype affinity., but 
the pervassive alteration and destruction of original ferro~agnesia.~ 
phases makes this association only speculative. Roughly, the samples 
consist of 5 andesitic flows., 4 andesitic pyroclastic tmits, 1 a."1.desitic 
subvolcanic intrusive, 2 andesitic to dacitic flows., 2 andesitic to 
dacitic pyroclastic units., 3 dacitic flows, 1 dacitic pyroclastic 
tmit, and 3 dacitic subvolcanic intrusive u.~its. In addition 6 samples 
have been thoroughly altered obliterating any evidence for their ~ode 
of origin, however, they are all very felsic volcanics (dacitic to 
rhyolitic). Nearly all of the samples are porphyritic with pheno
crysts of plagioclase and quartz and coarse clots or patches of seri
cite and/or chl.orite. Original ferrornagnesian minerals have been 
totally destroyed in all sections except 52194(relict biotite), and 
S14, 3045, 3070(relict actinolite). The plagioclase displays well
developed twinning and zoning. Except for the marked absence of relict 
or primary mafic minerals, the samples~~~to be typical propylitized 
volcanics. M&,y of the rocks were originally glassiy, &-id the samples 
now contain devitrified glass or relict glassy textures. 

X-ray diffraction patterns were obtaL~ed from 14 whole rock pllugs 
in the hopes of more precisely identifying some of the fine-grained 
alteration phases or delineating possible mineral zonations in such 
minerals as chloi:ite and sericite. The results are mixed. The chlor
ites vary from Hg-Fe to Fe-Mg chlorites with no obvious pattern or 
distribution. They vary even on thi~ section scale. The chlorites 
have an intermediate amount of alu.~inu.~ based on the d(OOl) spacings 
that vary from 14.14 to 14.26'' A • The ljhite mica r.iost closely matches 
2N muscovite. Pyrophyllite was looked for, but it was not found. 
The tourmaline most closely mat;9;ies dravite, the Mg end-member of 
the tourmaline series. However, its pleochroism sug~ests that there 
is some iron present in the structure, probably as a minor amount 
of the schorl molecule. Kaol_inite is positively identified .in 
section 3049 where it is intergrown with very fine-grained sericite. 
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The presence of actinolite a...-1.d secondary biotit'2 ~-:;1s confir.:ied i~ 
seccion 3070 by X-ray. The biotite contains sor:1e o:: the phlogo
pite Molecule (Ng-rich). 

The following thin section descriptions a=e placed in sequential 
order for three sepa~ce groups. Group I includ2s 30Ji:i, 3039., 30~0., 
3041.,3043,3044,3045,3048,3049. Group II includes Sl2, Sl4, S14A., 515, 
S 16, 3069, 3070, 3071, 3077, 3082. Group III sa~ples include RC2127, 
RC2128,RC2130,RC2223,RC2224,RC2225. In addition there is one isolated 
sa~ple, S2194., a dike(?) rock. Both Groups I and II are verf sL~ilar 
to each other in lithologies and alteration. Group I!I displays 
similar lithologies and alteration, but they contain fewer:opaque 
minerals. Sections S2194 and RC2130 are virtually identical. 

Overall the alteration exhibited by all three groups is consistent 
in intensity and bulk composition. Of the three alteration types, 
propylitic and sericitic are probably the result of hydrotherr:ial 
circulation and are probably related to mineralization. The sporadic 
and weak development of secondary biotite and K-spar veining of some 
plagioclase phenocrysts (RC2130, S2194) appear to be related to mag
matic cooling effects (K-spar) or perhaps as a contact metamorphic 
effect such as the incipient development of an horn:::els(biotite) •. If 
the biotite and K-spar do represent potassic alteration.7 it is only 
weakly developed in these sections. There does not appear· to be 
a consistent zonation of alteration types within the examined sa.:iples. 

Respectfully submitted., 

tJar,e~ 
Hayne R. Kemp 
Consulting Geologist 
November 24., 1976 
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General descrintion: The rock is a porphy-.:-itic dacite with a fine
grained granular ground.mass. It is probably a subvolcanic intrus
ive, and it has u_~dergone ?:-opylitic alteration. It is nearly 
identical to section RC2130. Phenocrysts consist of individ-
ual crystals and gloraeropor9hyritic clots of plagioclase, 
resorbed quartz, and patches of chlorite + epidote + sphene + 
magnetite that are probably pseudomorphic after biotite. There 
are a few shreds and irregular books of relict magmatic biotite. 
The plagioclase is weakly propylitized (<:57. replaced) by very 
fine-grai.~ed flecks of sericite, granular epidote, and minor 
chlorite. They are weakly to moderately (up to 407.) replaced 
by wispy stringers, veinlets., and patches of orthoclase as in 
section RC2130. The veinlets cannot be traced into the ground
mass suggesting the K-spar replacement is a magmatic rather than 
an hydrothermal effect. Original ferromagnesian phenocrysts 
are 9o+% altered to chlorite + epidote + sphene + magnetite with 
a few relict shreds of biotite. As in section RC213~ there is 
some very fine-grained secondary(?) biotite intergrown with 
epidote. Quartz phenocrysts are:anhedral to subhedral and 
contain numerous two phase fluid inclusions. The ground.mass 
consis_ts of ffaie to mediu.11-grained granular quartz, plagioclase, 
and orthoclase with interstitial chlorite and epidote. Magnetite 
occurs as fine to medium-grained disseminated granular crystals 
within the groundraass and associated with chlorite. There are 
a few iron oxide pseudomorphs after fine-grained granular pyrite(?), 
but there is no relict sulfide; There are no veinlets within 
the section. The rock is a weakly propylitized porphyritic dacite 
with 30-354 phenocrysts. 

Mineralogy: Individual occurrences are very similar to section 
RC2130. 

Ouartz (427.)- as in section RC2130 

Plagioclase (35~)- phenocrysts are strongly zoned, synneusis 
twins; composition ranges from AN 15 to AN'30; weakly 
propylitized; veined by raagmatic(?) K-spar (unaltered); 
in groundmass as anhedral zra.,ular crystals and subhedral 
laths, i,Teakly propylitized. 

Chlorite (7;;)- as in RC2J3Ci 

Orthoclase (5~)- as veinlets a.-.d patchy replacements of plagio
clase, usually carmot be .. traced into groundrnass; as a ground
mass phase in anhedral g;-:-a.,ular crystals, partially sericitized, 
minor repl~cewent of gro·~,dr.tass plazioclase. 

..: 



THI~ SECT!O~ - S2194 

Hin~talc~v (cont'd) 

Epidote (4Z)- forms columnar cLystals and aggregates 7 inter
grot-m with chlorite and trace amounts of secondary(?) biotite; 
minor groundmass phase; replaces plagioclase. 

Ooague minerals (5¼)- mainly as disse~inated granular magnetite; 
about l¼ iron oxide pseudomorphs after pyrite(?); see general 
description .. 

Sohene (li.)- as in RC2130 and earlier sections .. 

Biotite (ll7.)- subhedral to irregular shreds 7 corroded pheno
crysts; replaced by chlorite + sphene + epidote + mag.~etite; 
relict magmatic biotite .. 

Comment: The rock is a porphyritic dacite that has been propylitized. 
Orthoclase veining and ~eplacement of plagioclase is probably 
a magmatic effect because veins are not traceable into ground
mass. K-spar is unaltered. The section is nearly identical 
to RC2130. The granular groundr.!ass suggests a shalloY intrusive 
origin for the rock. 

... 

----
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THIN SECTIO~ - RC2127 

Rock ~ame and Alteration: Porphyri~ic Andesite flow 7 ?roµylitic 
Daci~~ cuff(?), 3~ricitic-?ro~yli~ic 

General description: The rock consists of two sepai:-ate lithologies; 
one is a porphyritic andesite flow lL~it, and the other is a 
quartz and sericite-rich rock with a faint relict tuffaceous tex
ture. The contact is irregular but sharp. The quartz-sericite 
tuff appears to be incorporated within the flow unit; but the 
evidence is not W1equivocal. The andesitic flow consists of 
phenocrysts (-257.) of weakly propylitized plagioclase and equal 
sized patches of chlorite that may be either pseudomorphic after 
mafic phases or filled amygdules. The plagioclase is 10 to 40% 
replaced by chlorite, sericite, calcite, and minor epidote along 
microstructures. The groundmass:.is a fine-grained holoccystalline, 
dense intergrowth of subhedral plagioclase laths with intersti
tial quartz and chlorite and lesser amounts of seri~ite, sphene 
and rutile. It has been weakly propylitized. Pyrite forms fine 
to medium-grained disseminated anhedral crystals that are some
times associated with chlorite. It is partially oxidized and 
rimmed by iron oxide. Magnetite forms fine to medium-grained 
disseminated granular crystals and aggregates. There is one 
medium-grained radial cluster of tourmaline crystals within 
anhedral quartz grains. Some pyrite is intergrown with the 
tourmaline. Near the contact -with the second lithology., a few 
patches of paTtially recrystallized fine-grained quartz are set 
in a finer grained matrix than the remainder of the andesite. 
There are also a few microphenocrysts of qua~tz. Both may the 
result of a chilling effect. 

The second rock type~ a felsic tuff(?), consists of fine
grained quartz, sericite, and lesser chlorite. Texturally, it 
resembles section 3077, but it contains less chlorite. Quartz 
is subrounded and anhedral while subhedral fla.~es and wispy 
aggregates of sericite and chlorite are interstitial to the 
quartz. Some patches of very fine-grained sericite are probaaly 
pseudomorphic after feldspar. Larger patches of sericite + 
chlorite + sphene may be altered lithic fragments. The overall 
appearence of the rock is tuffaceous. Coarser quartz grains 
are concentrated in a band across the slide 7 perhaps reflecting 
relict bedding. Pyrite occurs as fine-grained replacement rem
nants within iron oxide pseudomorphs. It is not common. Iron 
staining occurs along microfractures. There is one veinlet 
consisting of quartz and minor sericite. The anhedral quartz 
contains only a few two phase fluid inclusions • 

.Mineralogy 

Li tho logy I: Porphyritic Andes i·te 

Plagioclase (357.)- similar to plagioclase in other andesite u.1its,; 
weakly propylitized; co~;,osition about A...'l 20; random orientation 
of phenocrysts and groundraass laths. 

.. 



THIN SECTIO~l - RC2127 

~ineralogv (cont'd) 

Quartz (32%)- as individual fine-grained anhedral crystals inter
stitial to plagioclase and as medium-grained irregular patches 
that tend to mantle plagioclase; similar to other andesite 
sections. 

Chlorite (207.)- similar to earlier andesite descriptions. 

Sericite (57.)- as fine-grained flakes within plagioclase; inter
stitial to quartz and plagioclase in gca.t1ndmass. 

Opaoue minerals (3¾)- same as other sections; magnetite> pyrite. 

Rutile (4%)- disseminated fine-grained granular c~Jstals; comraonly 
with chlorite. 

Calcite (1::O-as. fine-grained anhedral crystals within the ground
mass and in plagioclase; usually associated with chlorite~ 

Tourmaline (trace)- as one radial cluster of medium-grained columnar 
crystals; similar optically to other sections with tourmaline; 
pyrite is intergrown with this cluster. 

Lithology II: Dacite tuff(?); Except as noted below, individual min
eral occurrences are similar to sections 3040, 3077, 3082, etc. 

Quartz (SO¼)- see earlier descriptions. 

Sericite (377.)- interstitial to quartz; extremely fine to fine
grained subhedral flakes; fine-grained pseudomorphs(?) aftet 
original groun~~ass feldspar grains and possibly lithic frag
ments. 

Chlorite (107.)- very similar to 3040, 3077, and 3082. 

Sohene (2i.)- as fine grained granular crystals in coarse sericite 
psedomorphs after lithic fragments(?); disseminated throughout 
the section. 

Opaque minerals (~17.)- iron oxide forms fine to medium-grained 
pseudomorphs after anhedral to subhedral pyrite; minor rem
nant pyrite; iron stained raicrofractur~s. 

Veinlet- consists of fi'ne to medium-grained quartz with minor 
sericite; sutured quartz grain'boundaries; sericite as fine 
subhedral flakes and ¥ispy aggregates; few two phase fluid .. ,., 

inclusions. 

Comm,mt: Lithology I is a weakly propylitized porphyritic andesite 
flow with trace tourmaline. The tourmaline aeain appears to 



/'"" 

Tl!I:l SECTIG'.~ - RC:21-2: 

~n;;~ue:1t (con!:.'•l): :Je dri::.vit~ G~L-l.call_y. 1:Guld riot:. confi..rn by :Q.n 
because of insufficient ~i:lount. Litho:ogy II is probably a 
sericitized dacite tuff that is sinilar to sections 3040, 3077, 
3043, S15, and 3082. It appears to be incorporated within the 
andesite flow. The raut~al contact nay be a chilled zone 
within the andesite as evidenced by t~e finer matrix in that 
area, however, the textural evidence is not conclusiv~. 

: 

---
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THIN SECTI0J - RC2123 

General descriotion: The rock is a fine to medium-Grained propy
litized porphyritic dacite subvolcanic intrusive with phenocrysts 
of quartz and plagioclase and clots or patches of chlorite 
that are probably pseudomorphic after awphibole. The ground
mass consists of fine to medium-grained granular quartz, anhedral 
to subhedral plagio~lase and orthocl~se, and interstitial chlor
ite and sericite. Phenocrysts comprise about 15Z of the rock. 
Plagioclase is 10 to 70% altered to chlorite, sericite, and cal
cite while orthoclase is ~507. altered to sericite. Chlorite + 
sericite + rutile form irregular patches that in part may be 
pseudomorphic after amphibole. There is a minor amount of tourm
aline forming columnar crystals within both quartz-rich ground
mass and plagioclase phenocrysts. P--.,rite is the only opaque 
mineral forming minor anhedral medium-grained crystals that 
are moderately oxidized with rims of iron oxides. A few micro
fractures and grain boundaries are iron stained, "but there are 
no throughgoing fractures or veinlets. 

Mineralogy: 

Quartz (357.)- forms medium to coarse-grained anhedral phenoci:ysts; 
partially resorbed with a few inclusions of groundwass and 
sericite; a few two phase fluid inclusions; groundnass grains 
as fine to medium-grained subrounded granular crystals; incip
ient recrystallization; forms bulk of grou.~dmass. 

Plagioclase (26¼)- similar to other sections; ~eakly to0~j:±6ngly 
propylitized (10 to 70% replaced) w~th development of chlorite, 
calcite, and sericite along microfractures and as patchy 
replacements; composition about AN 20. 

' 

Orthoclase (5%)- as fine-grained anhedral crystals within ground
mass; interstitial to quartz and plagioclase; replaced by 
very fL~e-grained sericite; appears magmatic. 

Chlorite (227.)- generally the same as in previous descriptions; 
as medium to coarse intergrowths with sericite, calcite, and 
rutile, possibly pseudomorphic after ampoibole. 

Sericite (5%)- fine-grained replacenents of plagioclase and ortho
clase; interstitial to ground.-::ass phases. 

Calcite (3%)- as fine anhedral grains within plagioclase; minor 
associate of chlorite in,~atches after amphibole(?) • . "·, 

Rutile (2,;)- as in previous sections; occurs with the coarse 
chiorite patches. 



THIN SECTION - ~C212~ 

Mineralo~v (cont'd) 

Tour~aline (1%)- as medium to coarse-~rained colu.rr1.~ar, often 
radiating clusters; sirailar to 3043 and 3044; usually ~ithin 
quartz-rich areas of the matrix; replaces sericite and 
in one case plagioclase phenocrysts; also occurs within 
chlorite + calcite patches; no relation to fractures, vein
lets or iron oxide. 

i 
Iron oxide (1%)- as riras and replacements of pyrite, see general 

description. 

Comment: The rock is a weakly to moderately propylitized porphyritic 
dacite. The relatively coarse groW1dmass and its granular tex
ture suggest the rock is a subvolcanic intrusive. The rock 
is texturally similar to RC2130, but there are some mineralogic 
differences. They may be the same unit, but 2128 is somewhat 
more altered. The tourmaline is probably dravite based on its 
optical properties and similarities to sections 3043 and 3044. 

.. 
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~ SECTIO~! - RC213') 

?.ocl< ~a~e and Alteration: Porphyritic Dacit2 intrusive~ Pro9ylitic 

General descrintion: The rock is a propylitized porphyritic dacite 
with phenocrysts of plagioclase and quartz and chlorite + clino
zoisite pseudomorphs after mafic phenoci::-ysts. The matrix is fine 
to meditm1-grained consistL.7.g of gra.~ular quartz, plagioclase and 
orthoclase with interstitial chlorite a..d clinozoisite. The 
plagioclase is weakly propylitized (<10~) with sporadic replace
ment patches of chlorite, clinozoisite, and sericite. More 
L~portantly, plagioclase phenocrysts are extensively replaced 
and veL~ed (30 to 807.) by stringers and irregular patches of 
orthoclase. The K-spar cannot be traced into the groundmass 
suggesting the replacement took place prior to crystallization 
of the groundmass, i.e., a magmatic rather than an hydrothen'!!al 
effect (similar to S2194). Original ferrornagnesian phenocrysts 
(amphibole and/or biotite) are 1007. replaced by chlorite + clino
zoisite. Some granular aggregates of clinozoisite contain a trace 
a~ount of very fine-grained secondary biotite. ~he ground..-,i.ass 
is weakly propylitized. There are only minor amounts of medium
grained granular magnetite associated with chlorite and a few 
iron oxide pseudomorphs after pyrite(7) ,-nth a sporadic distri- · 
bution. There are no veinlets withL'l t.11.e sec_tion. Phenocrysts 
comprise about 357. of the rock. 

Nin era logy 

Quartz (SO%)- similar to RC2128; anhedral resorbed phenocrysts 
and granular grounclmass crys,tals., for::is bulk of ground.:1ass; 
very few fluid inclusions. 

Plagioclase (31%)- very similar to RC2123 and S2194; composition 
varies from Afl 15 to AN 30; weakly propylitized; strongly re
placed and veined by orthoclase (~robably magmatic) as in S2194. 

Chlorite (107.)- raaL~ compone.'lt of ferromagnesia..i pseudomorphs, 
fine to medium-grained colu.1II1.ar crystals; associated with 
clinozoisite + sphene; optically siiiliiar to chlorite in ground
mass; interstitial tp quartz and feldspars im natrix. 

Orthoclase (Si.)- as veinlets and patchy replace~ents of plagio
clase, not traceable into grounc:L-:iass; anhedral graL"'l.s within 
ground.~ass; partially sericitized; ~inor repla~e~ent of matrix 
plaGioclase; arpears mag.~atic. 

Clinozoisite {2%)- as col1.1!7111ar crystals and aggregates associated 
with chlorite occasionally with a t~ace amount of intergrown 
secondary(?) biotite; gra..--'iular crystals -within plagioclase 
and g-rollllcl'llass. 

.. 



THIN SEC:ro~ - ~C2130 

Hineralo~y (c_on t' d) 

Snhene (1%)- as sporadic anhedral c~ystals; often associated 
with chlorite. 

Onague minerals ( 1%)- see ~eneral description. 

Comment: The rock is a weakly propylitized dacite with phenocrysts 
of plagioclase, quartz, and mafic pseudomorphs. It is almost 
identical to section S2194 displaying the same type of K-spar 
replacement of plagioclase. AgaL~ the replacement is probably 
a ma~uatic effect because the K-spar is restricted to plagio
clase phenocrysts and groundrnass graL~s. Replacement veinlets 
do not extend into the groundmass, and there are no veinlets 
cutting the section that contain secondary K-spar. The biotite 
associated-with either clinozoisite (this section) or epidote 
(S2194) is~very mL.or a...d texturally is different from secondan, 
biotite in sections 3070, 3071, RC2223, and RC2225 •. Sa.~ples 
RC2130 and S2194 are essentially the same lithology. Section 
RC2128 is texturally similar, but_it ilacks the K-spar replaced 
plagioclase phenocrysts. unless field evidence is to the con
tracy, I think RC2128 is not the sarae u.-iit as 2130. The 
granular nature of the groundmass in this section suggests a 
subvolcanic intrusive origin for this unit. 

-



THIK SECTI08 - RC2223 

Rock Same and Alteration: Porphyritic Andesite flow(?).,. Potassic( 7) 

General descriotion: The rock is an altered porphyritic andesite 
flow(?) unit with phenocrysts of plagioclase, miuor quartz, aad 
relatively coarse irregular clots or patches of chlorite within 
a fine-grained felsitic matrix. Felds!)ar laths define a wealt • 
pilotaxitic texture. Plagioclase phenocrysts are t;eakly propy-
litized (0 to 25%) and replaced by calcite, sericite, and chlor-
ite, and minor secondary biotite. The grounlli~ass is also weakly 
propylitized. One corner of the section contains abundant 
very fine to fine-grained secondary biotite within- the ground-
mass and as a minor replacement of plagioclase. Aside from the 
presence of biotite, there is no obvious textural or mineralogic d,t~rem:~ 
between this part a.id the remainder of the section to explain 
the biotite. Both nagnetite and pyrite are present as dissemin-
ated fine g~ins, but pyrite is generally coarser and rimmed 
by iron oxide. The pyrite is not abundant. There is one quartz 
and calcite veinlet cutting the section. The quartz forms med
ium to coarse-grained subhedral to anhedral crystals.with both 
single and two phase fluid inclusions that tend to follow micro
structures within the quartz. Calcite fills opeu spaces or vugs 
along the central portion of the veinlet. There are no alteration 
selvages or sulfides with the veinlet. 

Nin era logy 

Plagioclase (35%)- weakly propylitized, generally similar to 
previous sections; composition AN 13 to AN 35; replaced by 
secondary biotite in the biotite-rich corner, replacement 
is along microstructures and is not pervassive. 

Ouartz (30%)- generally the same as other andesite sections; 
groundraass quartz contains a few inclusions of very fine
grained chlorite and rutile. 

Chlorite (25%)- generally as in other andesite descriptions; 
coarse patches of chlorite + sphene + rutile + epidote + 
magnetite+ quartz are either vesicle fillings or pseudo
morphs after ferroraagnesian minerals. 

Secondary biotite (3%)- as very fine to fine-grained subhedral 
flakes within t:he gr0tmd."ilass in one corner of the slide; 
minor replacement of plagioclase,along microstructures; appears 
in equilibrium with groundmass phases; no obvious reason for 
its localization; overal.l. the a."ldesite is homogeneous except 
for the biotite. 

Calcite (2%)- similar to other calcite-bearing sections; minor 
replacement of :iJlagioclase; r,roundrnass phase; asscoiated with 
chlorite patches. 

.. 
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THD; SSC:TIOX - RC2223 

i·liner.:ilo;,v (cont'd) 

Snhene .:!.nd rutile (27.)- as in previous descriptions .. 

Opaaue minerals (27.)- similar to previous desc~iptions; magnetite 
much more abunda.it thar1 pyrite; pyrite is partially oxidized .. · 

VeL~let- one quartz+ calcite veinlet containing trace amount~ 
of chlorite; quartz is fine to caorse-~rained~ anhedral to 
subhedral, margin of veinlet is fine-grained becoming coarser 
towards the center; originally vuggy with el.ll~edral quartz 
faces, vuggs now filled with calcite along centerline of 
veinlet; no sulfides; calcite may be sporadically distributed 
away from the veinlet into the a.idesite, perhaps an extremely 
weak selvage? 

Comment·: . The rock is a weakly propylitized porphyritic andesite flow 
that has a sporadic development of secondary biotite in one 
area of the groundmass .. _ The biotite is sL»ilar to sections 3070 
and 3071 .. Based on its presence, the rock might better be con
sidered as potassically altered. There is no secondary K-spar .. 
The biotite appears in equilibrium with the typically propy
litic minera~s-calcite, chlorite .. 
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TS!~ S~CTIO~ - RC222A 

:~or::--.. -:2.r:1~ a:.:J _.:,_1t2r-atlvrL; A;i-:1,..::,:;iti<; i:..lJ Ja.c.i.tic :yr/oci.;:;.si.:.ic; 
Propylitic 

General descri9tion: The rocl( is a volcanic oreccia or coarse tuff 
with heterogeneous lithic fragments witl1L11 a devitrified glassy 
nacr1.x. The overall bulk col:lposition is 2.ndesitic to dacitic, " 
and the roe:( is r,.;ea:dy propylitized. Chlorite and sericite 
are the major alteration products and similar to the earlier 
descriptions. Opaque minerals are not abundant consistL11g 
predominantly of anhedral disseminated magnetite and trace 
amounts of a..~hedral and partially oxidized pyrite. Both are 
associated with chlorite patches within the lithic fragments. 
There are several irregular patches of fine to nedium-grained 
quartz within the matrix t~at may either discontinuous veinlets 
or simply broken pieces of quartz-rich lithics incorporated within 
the matrix. 

Mineralogy 

Lithic Frag.,ients ~75~0- There are two fragraents of weakly propyli
tized porphyritic andesite with phenoccysts of plagioclase and 
quartz set in fine-grained matrices of quartz, plagioclase, chlor
ite, sphene, and minor araounts of epidote. Plagioclase is re
placed by chlorite., quartz., and sericite, and there is some minor 
K-spar veining as in RC2130. There are a few patches of inter-· 
grown sericite and chlorite as ·in sections 3033., 3039 etc. The 
lithic fragments reserable RC222,3 with more abunda..,t quartz pheno
crysts, and they were probably flows. A second type of lithic 
fragment is devoid of plagioclase phenoccysts., but it does con
tain quartz phe.ioccysts and patches of chlorite + sphene + quartz 
that may be pseudoraorphic after nafic phases. The groundmass is 
siliceous consisting of ai.ihedral fine-graL.ed quartz and plagio
clase with inte=stitial chlorite and sericite. A third var-
iety is non-por;ihyrtic and is composed of inte.rgrown quartz and 
plagioclase which is replaced by sericite. Chlorite and ser
icite are.:.agaL.. interstitial phases. 

Natrix ~25%)- The matrix consists of fine to medit.1.t:i-grained intergro'Wil 
quartz, alkali feldspar, sericite, chlorite, a.id sphene. Grain 
boundaries are diffuse giving the matrix a felted appearence. It 
is probably the result of stro,1g devitrification of original glass. 

Comment: The rock is a volcahic breccic'.\; or coarse lithic tuff. All 
o= the fragments and natrix contain sericite and chlorite. They 
are t1ore abunda:.,t -in the ma.~'.Fix than the fragments. 

.. 
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General clescriotion: The rock is a fine to r.1edhu:i-grained volca."l.ic 
breccia ,;ith heterogeneous li t:,ic frag.--nents .set withL'l a calor
itic natrix. The roe!;: is ve!:y complex L-,. thin section., a."l.d it 
has undergone propylitic alteration. However, as in section 
RC2223, there is sporadic secondary biotite developed withL."l. 
a few of the fragments. The sa3ple is texturally similar to 
RC2224., bu the natrix; is nore chlorite and ~2.gnetite-rich. The 
lithic fragments are quartz-rich and resemble the second and third 
varieties of RC2224. Opaque phases consist of mediu.u-grab.ed 
granular magnetite and lesser anhedral and partially oxidized 
pyrite. They are both closely associated with chlorite patches. 
There are a few veLr1lets ~onsisting of. medill.i-n-grained quartz 
and oatches of chlorite. The interlocked quartz crystals contai..,. 
a fe~ tlfo~iuid inclusions. In general the veinlet is sLuilar 
to other described quartz veins. 

Mineralogy 

Lithic fragments ~80%)- Lithic fra~aents ·all contain anhedral quartz 
grains in the groundmass or as rnicrophenocrysts. Quartz occurs 
in irregular patches in a few fragments. Plagioclase occurs in 
varying amotmts as fine to rnediu..u-gtrained subhedral phenocrysts 
and as fine-grained ground.~ass laths and granular crystals. It~ 
is moderately propylitized (up to SO% rep.laced) by calcite., chlar
ite., and sericite. It is also replaced by secondary biotite aong 
microstructures when it is pres'ent • Orthoclase (up to 5%) occurs 
as a minor ground.mass phase in a few lithics, generally as anhedral 
crystals. It is raoderately replaced by sericite + clay. Chlor
ite., sericite., sphene., calcite, rutile., _and Qagnetite are very 
fine to fine-grained interstitial phases. The lithics are 
all volcanic., but their modes of origin are obscure. They do 
not have typical flow textures. Secondary biotite occurs as a 
grou.,dmass phase in two separate lithic fragments. One contains 
quartz microphenocrysts(?) a.,d one doesn't, but they both are 
relatively fine-grained. The biotite is fine-grained., subhedral 
and has a brownish-green pleochroism. It replaces the lithic 
ground.mass feldspars and quartz., but appears i..~ equilibriura 
with chlor.ite. It is sporadically distributed in both fragments 
and appears siRilar to RC2223. The biotite n2.kes up less tl1an 
SZ of either fragnent. 

Natrix-(20;!)- The matrix is a c!1lorite-fe'ldspar int·eri:;rowth with abun
dant mediura-grained granular magnetite. It is similar to t.~e 
matrix in RC2224, ·but chlotit-e is r:iore abundant. The feldspar "is 
plagioclase with poorly develo::,ed albite-twins, and it is noder
ately rcr,laced by calcite., sericite, and r::inor epidote. n1e 
ci1lorite tends to fern coarse., patchy areas oI radiating Cr}"Stals. 
There are minor araounts of intcr0rown quartz ~nd rutile. 

1111 



r.0~::-.~nt: Tl)12 rr>c',~ i<: a vo1.ca·,1ir:- :):-e~c-i.2. si:-:;ilar tc ~(:22.21 •• It is 
wea~~ly propylitized, but tuo .Era3Dent:; do contain secondary 
biotite. The lacl>; of biotite 't,ithin the breech:. natrix suggests 
that the secondary biotite developed nithin the lithic fragments 
prior to their incorporation within the breccia. At any rate, 
the secondary biotite is not pervassive. 

" 
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THE{ SECTIO:l' - 3038 

Roe~~ Xane and Alte'!"ation: 

General descriotion: The rock is a fina-grained patchy intergrowth 
of quartz, sericite, chlorite, and calcite. It is strongly 
altered and recrystallized destroying most original textures, 
however, there are relict fragmental textures and devitrified 
glass suggesting a pyroclastic origin for the rock. The 
alteration is pervassive with sericite replacing original feld
spar and patchy areas in the grouncl~ass. Chlorite forms radial 
clusters and is disseminated as fine patches throughout the slide. 
Pyrite is the only opaque present, and it occurs as disseminated 
anhedral crystals. Relict lithic fragments are present as seri
citized patches with quartz+chlorite while the matrix consists 
of chlorite+ralcite+devitrified glass. There is a trace amount 
of tourmaline in both the lithics and matrix. Lithic fragments 
comprise 60? of the section while the matrix comprises 40Z. 

Mineralogv 

Quartz-(37i.)- as very fine to fine-grained recrystallized grains 
in grouncbnass; forms patches of polygonal mosaics; intergrown 
with sericite and/or chlorite; main product of glass devitri
fication; only minor fluid inclusions. 

Sericite (287.)-as fine to very fine-grained subhedral fla.~es and 
wispy aggregates; concentrated in irregular patches with quartz 
t chlorite (probably lithic ~ragments); forms pseudomorphs 
after plagioclase; in lesser amounts in patches consisting of 
sericite+calcite+chlorite; intergrown as coarser flakes within 
chlorite-rich patches; associated with pyrite; minor devitri
fication·product or replacement of glass. 

Chlorite (22i.)- medium to very fine-graL~ed anhedral patches and 
subhedral radial clusters; rather unifonnly distributed; as a 
matrix mineral with quartz+sericite patches; as coarser aggre
gates of pure chlorite!sericite±granular sphene±quartz; minor 
devitrification product of glass; no recognizable pseudomorphs 
after mafic minerals. 

Calcite (6i.)- as anhedral fine to medium-grained crystals assoc
iated with relatively sericite-poor ar~as; commonly with patches 
of chlorite + very fine-grained quartz (probably matrix for 
sericite-rich lithic fr.a_gments). 

Devitrified glass (4i.)-brownish areas of polygonally recrystallized 
very fine-grained quartz '!··sericite :t chlorice; no shard-like 
forms1 rather subrounded frag.'ilents; restricted to chlorice-calcite
quartz matrix. 



THI~ SECTIOS - 3033 

Min~ralogv (cont'd) 

Pyrite (37.)- for:ns a.."l.hedral to subhedral crystals; fine to mediu::.i
grained; randomly disseminated; no veinlet association; unox
idized; usually rimmed or associated with sericite and/or 
chlorite. 

Tourmaline (trace)- occurs as two sabhedral crystals isolated 
within a sericitized lithic frag.~ent and the chlorite-ri=h 
matrix; no veinlets. 

Comment: The matrix for the sericitized lithic fragments was orig
inally glassy, but it is now strongly devitrified and recrystal
lized although some relict vitric texture is preserved. The 
tourmaline is optically identical to sections 3043 and 3044. 
It is probably dravite, but this could not be verfied by X-ray 
because of its scarcity. 

---
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THIN SECTIO~ - 3039 

Porphyritic Andesite flow, Pro?ylitic 

General descriotion: The rock is a feldspar phyric flo~(?) ~ith a 
weak pilotaxitic to glomeroporphyritic texture. Ph~nocr-Jsts 
consist of weakly propylitized plagioclase set in a fine-grained 
intersertal matrix of chlorit~, plagioclase, alkali feldspar, 
quartz, sphene, and granular magnetite. There a~e also patches 
of sericite and/or chlorite that may be pseudomorphic after 
original mafic minerals., however no relict ferromagnesian phases 
were identified. The patches could conceivably be altered lithic 
fragments caught in the flow. Fine-grained patches of recrystal
lized quartz are tmcommon., but they occur sporadically within 
the groundmass and within a few plagioclase phenocrysts. There 
are several subparallel veinlets of quartz± pyrite that are cut 
by a veinlet of very fine-grained recrystallized quartz+ chlor
ite + pyrite. Both types are rather discontinuous and narrow. 
Opaque minerals consist of abundant fL."le-grained g::-anular mag
netite disseminated ~ithin the groundmass and coarser grained, 
anhedral pyrite occurring as disseminations and filling quartz 
veinlets. The pyrite is partially oxidized and rimmed by minor 
iron oxide. The rock is a weakly propylitized porphyritic andesite 
flow(?) with 15 to 20? phenocrysts. 

Mineralogy 

Plagioclase (307.)- as a phenocryst and grounc:L~ass phase; weakly 
altered (~20A) to chlorite ±calcite± sericite; phenocrysts 
anhedral to subhedral, glomeroporphyritic; microlites are lath
iike; weak zoning and twinning; composition about AN 45; also 
replaced by fine-grained recrystallized quartz when cut by 
the fine-grained quartz veinlet. 

Chlorite (267.)- as irregular patches intersertal to plagioclase, 
perhaps pseudomorphic after mafic phases; some appear to be 
amygdule fillings(?)., radial aggregates; intergrown with seri
cite 1 quartz as pseudomorphs or altered lithic fragments; 
replaces plagioclase; widely distributed; usually associated 
or in contact with pyrite. 

Sericite (15%)- as very fine-grained flecks replacing plagioclase; 
intergrown with chlorite ! quartz in irregular patches; minor 
grotmdmass phase interstitial to plagioclase and chlorite. 

Quartz (7%)- occurs within the growtdmass as fine-graL~ed anhedral 
grains., interstitial to plagioclase; occasional patches of 
recrystallized quartz in-groundmass. 

Snhe~e (3!)- forms fine-grained irregular granular aggregates; 
individual granules extre~ely fine-grained in matrix; commonly 
associated with chlorite-rich patches. 



,,,..---

T!!Hi SECTIO~i - 3039 

Nir.eralozy (cont'd) 

Alkali feldspar (2%)- within groundnass only; fine-grained~ a.~hedral; 
interstitial to other matrix minerals; re~laced by sericite ! 
chlorite 

Magnetite (10%)- occurs as fine-grained granular crystals dissem
inated in the grou.~dmass; interstitial to plagioclase; no 
particular mineral association. 

Pyrite (77.)- as fine to medium-grained crystals both disseminated 
in the groundmass and associated with quartz veinlets; gen
erally coarser grained than magnetite; often in contact with 
sericite and/or chlorite; slightly alterL~g to and rimmed by 
iron oxide along grain boundaries. 

Veinlets - occur as two types: l) earliest consists of anhedral 
quartz± chlorite ± pyrite; forms several subparallal veL~lets; 
no alteration selvage; contains minor 2 phase fluid inclusions 
in quartz; 2) cuts the first type; consists of very fine-grained 
recrystallized quartz± chlorite t pyrite; very irregular trend; 
quartz replaces plagioclase phenocrysts when they are cross-cut 
by the veinlet; both types of veinlets are narrow and discon• 
tinuous~ 

.. 

., 

..: 



THIN SECTIO~ - 3040 

(__I 

General descriotion: The rock is a fi~e-grained sericitically altered 
felsic volcanic(?) consisting essentially of quartz, sericite, 
and chlorite. Igneous textures have been largely destroyed 
leaving only a few relict quartz phenocrysts(?) and sericite 
pseudomorphs after feldspar(?). Fine to ~edium-grained patchy 
intergrowths of sericite +chlorite occasionally with a reticulate 
pattern are fairly uniformly distributed across the slide~ but 
they do not appear to be pseudomorphic after a mafic mineral. 
Anhedral granular pyrite and chalcopyrite are the only opaque 
minerals present. They form medium-grained, disseminated crystals 
that are unoxidized. They are usually associated with sericite 
and/or chlorite. There are no veinlets within the section~ There 
is a trace amount of .subhedral tourmaline associated with chlor
ite and sericite. 

Mineralogy 

Quartz (40¾)- occurs as very fine to fine-grained subangular 
anhedral crystals; quartz bounds quartz in some cases, in others 
it is bordered by sericite and/or chlorite; overall granular 
or sugary texture; quartz is inclusion-free; a few subrounded 
medium-grained relict phenocrysts(?); some quartz is partially 
recrystallized. 

Sericite (297.)- raost commonly forms very fine to fine grained 
intergrowths with minor qua~tz and chlorite, pseudomorphic 
after feldspar; also forms irregular patches acting as a 
matrix for the anhedral quartz; coarser subhedral sericite 
is intergrown with chlorite, often in a reticulate pattern; 
occasional coarse flakes within ground.mass; commonly in 
contact with pyrite; minor iron-staining. 

Chlorite (257.)- tends to form colu1nnar to sheath-like crystals 
and aggregates, intergrown with sericite in a reticulate pat
tern; as irregular shaped patches or aggregates within the 
groundmass; does not appear pseudomorphic after rnafic phases; 
usually associated with pyrite. 

Opaque minerals (3i.)- consist of both pyrite and chalcopyrite 
as medium-grained anhedral crystals disseminated throughout 
the section. chalcopyrite predominates over pyc:-ite; not 
associated with veinlets; relati~ely unoxidized, but there 
are a few iron oxide pseudomorphs after sulfides and minor 
amounts of iron staining;_usually in contact with sericite 
and/or chlorite, also inte'rgrown with fine quartz. 

Sphene (2%)- occurs as very fine to fine-grained granules a.~d 
granular aggregates often with a rectangular form disse~iaated 
throughout the section. 

.. 



~ SECTION - 3040 

Tm1r.naline ( 1:~)- forms medium-graLried subhedral crystals 
associated with sericite and/or ch'!.orite, appears to be 
in textural equilibrium, no obvious replacement; optically 
similar to tourmaline L~ 3038, 3043, and 3044. 

Comment: The rock is a felsic, probably dacitic, volcanic that has 
been strongly sericitized and chloritized. All of the original 
fel~spar has been replaced by sericite while the r.iafic phases 
have been altered to chlorite. Original volcanic textures have 
been obliterated by the alteration, so the rocks initial mode 
of origin is undeterminable. The tourmaline is again probably 
dravite based on its optical properties. It is not abundant 
enough to detect by whole rock XRD techniques. The presence 
of chalcopyrite should be verified by polished section study. 



1i.!£! SECTIO~ = 3041 

General descriotion: The rock is a propylitized porphyritic felsic 
volcanic 'With glomeroporphyritic clots of plagioclase phe."1.ocr-fsts, 
chloritized mafic phenocrysts, and minor quartz phenocrysts set 
in a fine-grained matrix of quartz and plagioclase. The rock 
is moderately propylitized with plagioclase altering to epidote, 
sericite, and chlorite and original mafic phases altering to 
chlorite, sericite, and minor epidote. Phenocrysts com9rise 
about 20i. of the section. The groundmass is a holocrystalline 
intergrowth of tightly locked anhedral quartz grains and sub
hedral plagioclase laths with interstitial sericite and chlorite 
as subhedral flakes and irregular clots. Opaque minerals consist of 
disseminated fine-grained granular magnetite and medium-grained 
anhedral crystals of pyrite and chalcopyrite(?) that are closely 
associated with chlorite and/or sericite. There are no veinlets 
in the section. 

MLr1eralogy 

Quartz (32?)- forms a few subrounded phenocrysts with minor single 
phase fluid inclusions; groundmass quartz as subangular anhedral 
crystals interlocked with plagioclase laths, fine-graL"'l.ed; un
altered. 

Plagioclase (27!)- occurs as single phenocrysts and glomeroporphyritic 
clots, composition ranges f~om AN 22 to Ai.~ 32; crystals well 
zoned and twinned; weakly propylitized (~5 to 207.) with devel
opment of sericite, chlorite, and epidote along microstructures, 
inclusions of devitrified glass; grou.~mass plagioclase as laths, 
less altered, interlocked with quartz; a few phenocrysts Yi.th 
much devitrified glass appear about 757. altered with sericite 
filled microfractures. 

Chlorite (20%)- as fine to medium-grained radial clusters and 
aggregates; commonly intergro'Wll with sericiter± epidote ± sphene 
as pseudomorphs after biotite and/or amphibole; replaces plag
ioclase; as isolated patches or clots within the matrix; some 
coarser chlorite patches are zoned with Mg-Fe chlorite rims and 
Fe-Mg chlorite cores; chlorite-sericite intergrowths are in 
textural equilibrium; associated with pyrite and chalcopyrite(?). 

Sericite (15%)- as fine-grained replacements of plagioclase; as 
medium-grained flakes intergrown'with chlorite after mafic 
phases; as isoiated irregular patches within the matrix; inter
stitial to quartz and plagioclase; commonly associated ·with 
sulfides. 

Opaque ~inerals (3~)- consist of disserainated magnetite, pyrite, 
and chalcopyrite(?); raagnetite as finely disseminated gra.~ular 

... 
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THIN SECTIC~ - 3041 

Nin,:?r;ilo.~v (cont'd) 

Opaque minerals (cont'd)- crystals, no particular mine?:"al assoc
iation; pyrite and chlaco?yrite(?) as medium-grained anhedral 
crystals; incipient oxisation, minor rims of iron oxide; similar 
to 3040 in appearence; strong association with chlorite + seri
cite; sulfides more abundant than magnetite. 

Sphene (27.)- forms fine-graL~ed granular aggregates as in 3039 
and 3040; mediwn to coarse-grained anhedral to subhedral crystais 
with chlorie-sericite pseudomorphs. 

Eoidote (l?)- as fine-grained granular crystals replacing plag
ioclase; .intergrown with chlorite-sericite pseudomorphs; commonly 
occurs with sulfides. 

Comment: The rock is a porphyritic dacite that has been moderately 
propylitized. Groundmass textures (very poorly aligned feldspar 
laths and granular quartz) suggest that the rock was originally 
a viscous flow or perhaps a subvolcanic intrusive. Presence of 
chalcopyrite should be verified by polished section • 

.. 
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THIJ SECTIO~ - 3043 
/-

General descriotion: The rock is a fine-grained hypocrystalline, ser
icitized and tourmalinized felsic volc~ic(?). Te~turally it is 
similar to 3040 consisting of quartz, sericite, a.,d chlorite 
with clots of fine-grained fibrous a,.,d radial columnar crystals 
of tourmaline. Igneous textures have been lar6ely obliterated, 
however there are a few relict quartz :raicrophenocrysts(?) and 
sericite pseudomorphs after feldspar, a.~d there are patches of 
devitrified glass. Sphene is relatively abundaat as medium
grained disseminated subhedral crystals. There are no vein
lets or opaque minerals present. 

Mineralogy 

Quartz (307.)- forms fine-grained interlocked a.thedral grains in 
w11e groundmass; irregular patches of lOOi~ quartz, patches 
with quartz+ minor sericite, patches with sericite quartz; 
a few microphenocrysts, subrounded; generally similar to 3040. 

Sericite (157.)- as very fine to mediUi~-grained subhedral fla..~es 
and aggregates; pseudomorphic after feldspar(?); irregular 
patches± chlorite; interstitial to quartz in ground.mass; 

_similar to 3040; sericite-chlorite is in textural equilibrium, 
but sericite is replaced by tourmalL~e. contains numerous 
mi..,ute tourmaline needles when Li contact with tourmaline. 

Devitrified glass (77.)- as irregular brownish patches and amoeba
like area interstitial to or actually enclosing quartz-sericite
chlorite patches, behaves as a matrix; composed of extremely 
fine-grained quartz and wispy sericite; larger areas are more 
heavily sericitized; patches do not appear fragmental; replaced 
by tourmaline. 

Chlorite (5%)~ occurs as fine to medium-grained colwnnar crystals 
and radial clusters; as irregular patches and individual fla.~es 
interstitial to quartz; intergrown with sericite in patchy areas; 
no recognizable pseudomorphic forms; contains a few tourmaline 
needles, buf'not as replaced as sericite when in contact with 
tourmaline. 

Sphene (27.)- as fine to medium~grained anhedral to subhedral crys
tals; rather µniformly,,distributed; no particular associations. 

Rutile ( 17.)- as fine-grained granular crystals and aggregates 
within tourmaline rosettes, occasionally related to sphene. 

Touma.line (40¼)- occurs as fine to mediu.~-grained fibrous to 
colUiilllar crystals, aggregates, and rosettes; coarser clusters 

·--
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THI~-; SECTIO~T - 304 3 

Mineralo~v (cont'd) 

TouI7:laline(cont'd)- consist of radiating colu!n.iar crystals 
that are rimmed or capped by finer grained tourmaline pro
ducing a cock's comb effect, appear to radiate from vugs 
and replace grotmdmass (especially the finer graitled tour:ta
line); also forms fibrous rosettes and individual graLis within 
the quartz ground.mass; no relationship to veinlets; origLial 
open spaces are not pyroclastic as the groundmass is tmiform 
and not tuffaceous; tourmaline is intergrown with or contains 
replacement remnants of quartz, rutile, sericite, sphene, 
chlorite, and devitrified glass; minute needles of tourmaline 
commonly developed within sericite and chlorite near contact 
with main bodies of tourmaline; tourmaline is the dravite 
variety, Mg-rich. 

Comment: The origL,al rock was a felsic volcanic, probably a dacit:e. 
The devitrified glass may be a remnant flow feature •. It is not 
of fragmental origin. Overall the sericitized rock is very 
sLuilar to 3040. The tounnaline is dravite (verified by XRD), the 
Ng-rich end-ember of the tourmaline series. Pleochroism suggests 
the presence of ironcin.:addition (schorl molecule). The combin
ation of sericitization and tourrnalinization has obscured the 
original mode of origin for this rock. 

.. 



THIN s.scrrm; - 3044 

Rock ?fane ar:.d Alter.:c.tinn: Andesitic tuff, Propylitic a...d :r:ournalL'1.lzation 

General descriotion: The sample is a very fine-grained to mediwa-grained 
hypocrystalline rock with relict tuffaceous texture .. It is strongly 
propylitized and tourmalinized with the development:of seri-
cite, calcite, and chlorite within plagioclase crystals, lithic 
fragments, and the devitrified glassy matrix. Tourmaline as 
as fine to caarse colwnnar crystals and aggregates is similar 
to 3043. Tuffaceous debris consists of quartz, sanidine, and 
plagioclase crystals and heterogeneous lithic (volcanic) fragments 
set in a devitrified glass matrix. The rock consists of about 
607. fragments and 407. matrix. There are no relict shards or 
eutaxitic textures. Opaque minerals consist of fine to medium-
grained anhedral to subhedral pyrite with minor rims of iron 
oxide and fine-graiined granular magnetite associates with chlor-
ite patches. The pyrite is generally disseminated, but some of 
it is related to associated with tourmaline. There are no 
obvious veinlets within the section, but some of.the tourmalL'1.e 
rosettes may be developed along a structure of some ~ort. 

Mineralogy 

Sericite (307.)- as very fine to fine-grained wispy crystals and 
aggre~tes of interlocked sheaves; replaces plagioclase frag
ments, lithic fragments, and devitrified glass; intergrown 
with chlorite ± quartz; several areas of sericite -+ chlorite 
that may be either totally replaced resorbed and/or broken 
plagioclase·crystals or lithic fragments; texturally in equi
librium with chlorite, but replaced by tourmaline 

Ouartz (23i.)- forms fine to medium-grained broken micropheno
crysts, subangular, tmaltered; as extremely fine-grained 
anhedral granular crystals within devitrified glass and 
lithic fragments; fine to medium-grained partially recrystal
lized grains included or intergrown with tourmaline. 

Chlorite (107.)- as very fine to fine-grained flakes and irreg
ular aggregates; associated with sericite in lithic frag.uents, 
in devitrified glass, and occasionally with tourmaline; sL-n
ilar to groundmass chlorites in previous sections. 

Calcite (107.)- occurs as murky, anhedral fine to meditlI!l-grained 
crystals within the de:w-itrified matrix and some lithic frag
ments; replaces plagioclase; similar to 3038. 

Rutile (37.)- forms very fL-rie···to fine-grained anhedral granular 
crystals and aggregates disseminated throughout the section~ 

.. 
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THI~ SECTION - 3044 

Minera!n~v (cont'd) 

( 7"1)- · Opaque minerals ~,o pyri.te forms fine to medium-grained dis-
seminated grains with narrow discontinuous rims o= iron oxide; 
associated with some tourmaline rosettes; occurs within 
lithics and matrix often associated with chlorite and/or 
siericite; trace amounts of magnetite as fine-grained granular 
crystals found within chlorite patches. 

Sanidine (17.)- as fine to medi~u-grained subrounded to broken and 
subangular rnicrophenocrysts within the glassy matrix, unaltered. 

Plagioclase (<1%)- medium-grained subhedral microphenocrysts; mod
erately propylitized (30 to 607.) with development of sericite, 
chlorite, and calcite; composition about AN 17. 

Tourmaline (207.)- as fine to coarse-grained colu.'llilar crystals, 
aggregates, and rosettes si~ilar to 3043 in overall appearence; 
some crystals with quartz grains are filling a veinlike struct
ure, but it also occurs within the devitrified matrix away 
from the "vein"; also within a few of the lithic fragments •. 

Comment: The rock is a propylitized andesite tuff. tithic fragments 
are heterogeneous, irregularly shaped~ and strongly sericitized. 
They appear to have relict volcanic textures and to have lith
ologies similar to the previously described rocks~ especially 
3038. All of the fragments are subrounded and "tuff-sized". 
The devitrified matrix is extremely fine to fine-grained con
sisting of intergrown and interlocked quartz, sericite, chlor
ite, and rutile. There is very little, if any, relict glass, 
but the majority of the matrix was originally glassy. There 
no relict shard, eutaxitic, or flow textures. It is very 
similar to the matrix in section 3038. The rock can be 
considered a lithic-crystal tuff with a vitric matrix. The 
tourmaline is again dravite (verified by X-ray) with the same 
optic properties as in 3043. The veinlike structure may be 
a microfracture with tourmaline developing and replacing the 
tuff away from it. Some pyrite is associated with or inter
grown with the tourmaline, but it is not abundant. 



---

THIN SECTIO~ - 3045 

Ro:::-~~ a:1c! Alt~ration: Po:-phyritic Arvlesite flow; l?ropylttic 

Gene~al descriotion: The rock is a moderately pro~ylitized porphy-cit
ic to glomeroporphyritic andesite flow with phenocrysts of plag
ioclase and partially to totally pseudomorphosed actinolitic 
hornblende set in a fine to medium-grained holoccystalline ground
~ass. Plagioclase is weakly to ~oderately replaced by chlorite, 
sericite, epidote, and c~l.cite while actinalitic hociblende is 
nearly totally replaced by chlorite and calcite. The ground.mass 
consists of tightly interlocked and randomly oriented plagioclase 
laths, quartz, alkali feldspar, chlorite, and minor epidote and 
calcite with an intersertal texture. The groundmass feldspars_ 
are propylitized. Opaque minerals include very fine to fine-grained 
disseminated granular magnetite and fine to medium-grained anhedral 
pyrite both as disseminated crystals and as grains associated 
with quartz+ chlorite veinlets. Veinlets consist of narrow stringers 
of quartz+ chlorite with lesser amounts of epidote and pyrite. 
There are no alteration selvages along the st~ingers. Pheno-
crysts comprise 157. of the rock. 

Mineralogy 

Plagioclase (45%)- as medium to coarse-grained individual pheno
crysts and glomeroporphyritic clots; subhedral to euhedral; 
strongly zoned, but poorly twinned; compositioneranges between 
AN 15 and AN 40; weakly replaced (~10 to-357.) by.chlorite, 
calcite, epidote, and minor sericite, usually with strong micro
structural control, but also as patchy replacements; some 
phenocrysts with growth zones and/or cores with numerous 
minute inclusions of totally devitrified glass(?); a few in
clusions of anhedral pyrite; groundmass laths are fine to med
ium-grained, subhedral; randomly oriented with interstitial 
chlorite, epidote, quartz, al~ali feldspar, magnetite, and 
sphene; weakly propylitized. 

Chlorite (20%)- as fine to medium-grained individual crystals 
and radiating to colwnnar aggregates; pseudomorphic after 
a~phibole, replaces plagioclase, within quartz+ pyrite vein
let_s, fills amygdules(?) in grotmd.-nass, intersertal to plag
ioclase; associated with epidote, calcite, pyrite, and quartz. 

Calcite (107.)- occurs as very fine to fine-grained'.anhedral•crys
tals replacing actin0litic hornblende a...~d plagioclase; co!llllonly 
associated with chlorite; minor a~ounts in groundmass • . 

Actinolitic hornblende O;)- as fine to medium-grained phenoccysts 
and microphenocrysts; subhedral; moderately to strongly replaced 
by chlortie + calcite; only minor arnoW1ts of relict amphi-
bole. 



THIN SECTIO~ - 3045 

Mineralogy (cont'd) 

Quartz (Si;)- occurs as very fin~ to fine-grained anhedral sub
rounded crystals and occasional small microphenocrysts; inter
stitial to plagioclase; as veinlet fillings associated with 
chlorite and pyrite. 

Alkali feldspar (5%)- in the grou.,d.mass only; anhedral to sub
hedral very fine to fine-grained crystals; weakly propylitized; 
interstitial to plagioclase; probably magmatic. 

Opaque minerals (47.)- consist of very fine to fine-grained dis
seminated granular magnetite within the ground.mass (~li.) and 
as fine to medi:um-grained anhedral pyrite as.disseminations 
in the groundmass, a.moeba-lL~e replacements of plagioclase, 
and as veinlet fillings associated with quartz and chlorite 
(~37.); pyrite usually associated with chlorite and epidote; 
some mantles feldspar laths, possibly magmatic. 

Sphene (3i.)- as very fine to fL,e-grained anhedral granular 
crystals and aggregates disseminated in the grou.,d.t~ass; 
associated with chlorite patches and pseudomorphs after amphi
bole. 

Eoidote (17.)- as fine to medit.ir:i-grained anhedral granular crys
tals and columnar aggregates within plagioclase and chlorite; 
minor granular ccystals in t~e ground.mass. 

Veinlets- several narrow anastomosing stringers (~2~wide) of 
quartz, chlorite, and pyrite cut the groundmass and phenocrysts; 
no alteration selvages, but chlorite, pyrite, and minor epi
dote are preferentially developed within plagioclase pheno
crysts transected by the stringers; pyrite crystals are usually. 
wider than the veinlet replacing(?) the groundmass in part. 

Comment: The rock is a propylitized andesite flow. There are noun
usual or rem~rkable features within the slide. 



I- THI~ SECTIO~ - ~ 

Rock ;-;ame and .·Hte:-ation: Porpnyritic Dacite flow(?); f:?:"opylitic 

General descriotion: The rock is a moderately to strongly propy
litized porphyritic dacite with sericite + calcite pseudo-
morphs after feldspar set in a fine-grained quartz and chlor-
ite rich groundmass. Feldspar phenocrysts are 100/4 replaced. 
There are no obvious pseudomorphs after mafic phases, but there 
are a few chlortie + sericite + actL~olite ± sphene clots that 
are suggestive of original amphibole. The groundnass is a 
fine-grained interlocked aggregate of anhed.ral quartz with inter
stitia~ sericite and chlorite (perhaps after feldspar), as well 
as mL~or amounts of anhedral calcite and_veryfine-grained gran
ular sphene and/or rutile. Pyrite occurs as fine to coarse 
grains with granular to amoeba-like forms. They commonly occupy 
the cores of serici te + calcite pseudomorphs. Ninor iron oxide . 
is developed as th.in rims on pyrite and as iron-staining in 
the groundmass. There are a few iron oxide stained microfractures, 
but there are no veinlets. Texturally, the rock ·is similar to 
3040, and it may be a more strongly propylitized equivalent to 
3041. The rock originally contained about 40;, plagioclase pheno
crys ts and 607. matrix. 

Niner a logy 

Quartz (307.)- as fine to mediu.~-grained anhedral crystals, usually 
interlocked in the matrix; a few microphenocrysts(?); forms 
fine anhedral grains within ~ericite + cal.cite pseudomorphs., 
very similar to quartz in section 3040. 

Chlorite (267.)- as very fine to fine-grained individual crystals 
and up to medium-grained clots or aggregates± sericite; 
with sericite + calcite pseudomorphs after feldspar, assoc-
iated with fine actinolite + sericite in pseudomorphs(?) aft:er 
amphibole(?); interstitial to quartz.as fine to very fine-grained 
radiating sheath-like clusters in the groundmass; rather 
uniformly distributed throughout the section; sometimes assoc
iated wtth pyrite; no replacement of sericite. 

Calcite (20%)- as fine to medium-grained anhedral crystals uith 
sericite ± chlorite in pseudomorphs after phenocrystic feld
spar; in groundinass as anhedral fine-grained granular crystals, 
probably replacements of original groundmass feldspar; feld
spar pseudoraorphs consist of So+% calcite and up to 20% chlor
ite +quartz+ pyrite with sericite forming the remainder. 

Sericite (15%)- very fine to"fine-grained subhedral flakes and 
radial aggregates; commonly associated with chlorite and cal
cite in feldspar pseudomorphs; in ground.mass as individual 
fl~~es a.,d fibers interstitial to quartz, closely associated 
with py-rite; generally similar to the earlier sections. 



THIN SECTIO~ - 3043 

'-1 ; ,.., ,,.,..., 1 •·""" "cont'd) 
·•--'-"--'""'-"""bl °' 

Py-rite (5~~)- as fine to coarse-grained granular to a,noeba~ike 
crystals disseminated through the section; many occupy the 
cores of sericite + calcite pseudomorphs and. have a simila.:
appearence to pyrite in 3045; could conceivably be magmatic 
based on its vermicular and/or resorbed forn; no veinlet 
association. 

Actinolite (2%)- as fine subhedral needles intergrown with 
sericite and chlorite within clots or pseudomorphs after 
amphibole(?) that are coarser grained than most of the ser
icite and chlorite; actinolite is not in the groundmass. 

Sphene and/or rutile (27.)- as very fine to fine-grained anhedral 
· granular crystals and aggregates., some subhedral crystals (rutile); 

disseminated throughout the section; no particular associations. 

Aoatite (trace)- as fine to mediwn-grained subhedral ·crystals; 
usually with chlorite., not abundant. 

Comment: There are no veinlets in the section. Some of t..~e pyrite 
is partially oxidized forming narrow rims of iron oxide. Minor 
iron-staining especially along microfractures is probably a 
result of the oxidation. The rock is a strongly propylitized 
dacite flow(?). It is similar to., but more altered than sections 
3040., 3041, and 3045. 

.. 
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THIN SECTIO~ - 3049 

':lock ::a::ie fu,d Alterat.io:.: Po;:-;i'hyritic Da.cl.te flo:-1,. .3cricitic-Argi1lic 

General descriotiom The rock is a strongly serici tized and kaol
inized porphyritic dacite flow with relict: altered and cor::-oded 
plagioclase(?) phenocrysts exhibiting a poorly developed pilo
taxitic texture. The grounQ~ass consists of very fine-grained 
quartz with interstitial sericite and chlorite. Tha origL~al 
matrix was probably glassy, but it is now totally devitrified. 
The phenocrysts are totally pseudomorphosed by extremely fine
grained sericite + kaolinite ! chlorite ± quartz. Pyrite is t.',.e 
opaque mineral forming fine to medium-grained anhedral crystals 
both as disseminated granular crystals and as grains occupying 
the cores of some of the sericite + kaolinite pseudornorphs. It 
is unoxidized. Jarosite(?) occurs as small radiating aggregates 
of fine crystals or as fillings of short, discontinous vein-like 
structures. Texturally, the rock is similar to 3048, but it is 
more strongly altered. Originally, the rock contained 30 to 40% 
phenocrysts. 

Mineralogy 

Quartz (40Z)- forms very fine to fine-grained anhedral crystals 
and interlocked aggregates within the groundmass; intergrown 
with interstitial sericite, kaol~nite, and chlorite; probably 
a devitrification product; some anhedral quartz within sericite 
pseudomorphs. 

Sericite (2SZ)- as extremely fine-grained to fine-grained subhedral 
flakes and aggregates of wispy crystals; pseudomorphic with 
kaolinite after subhedral feldspar (plagioclase?, 100% replace
ment); in textural equilibrium with chlorite; closely assoc
iated with kaolinite but can't really tell if it is a equilibrium 
or replacenraot relation because of the extremely fine grain 
size; in groundmass as fine flakes interstitial to quartz 
and chlorite. 

Chloriteo(l57.)- occurs as very fine to fine-grained subhedral 
radiating flakes and aggregates; as irregular patches within 
sericite + kaolinite pseudornorphs; in the matrix as an inter
stitial mineral to quartz and sericite, subhedral fla.~es; also 
forms irregular to rounded patches or clots of pure chlorite 
within the groundmass, perhaps pseudomorphs or amygdule filling. 

Kao:tinite (127.)- as extremely fine-grained crystals intergrown 
~ith sericite as pseudomorphs after feldspar; minor amounts 
within the groundmass associated with sericite; can't tell 
its paragenesis t.;ith respect to sericite except for the strong 
spatial association; presence verified by X-ray. 

..; 
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FvTite (4:0- as fine to raedil4":l-grained gran.u.lar crystals, dissem
inated; some within sericit-= "7" k2.olinite pseudomor:phs as 
amoeba-shaped crystals (as in 3043); one poorly developed 
area of elongated pyrite, pe~haps a veinlet but no associated 
gangue; pyrite is unoxidized; no particular mineral~assoc
iations. 

Snhene (2%)- as very fine-grained anhedral granular c~ystals or 
aggregates; widely disseminated. 

Jarosite(?) ( 17.)- as clots and patches of fine-grained radiating 
ccystals; _·also in elongated but short, discontinuous vein-like 
zones, occasionally associated with pyrite; identification is 
tentative (not verified by XIU>), conceivably could be iron 
stained sericite. 

Aoatite (trace7- as fine to medium-grained subhedral crystals 
associated with chlorite, similar to 3048. 

Comment: The presence of kaolinite was verified by X-ray. It is 
probably hypogene in origin because of its intimate intergrowth 
with sericite and the presence of associated unoxidized pyrite. 
However, the ~ay diffraction pattern indicates that the kaolin
ite is not well crystallized suggesting rather low temperature 
formation. The original rock was probably glassy but it is now 
completely devitrified and reccystallized. The rock is similar 
to 3048. 

.. 



Titn s:::crro01 - s12 

?-.,)ck ~'<ill:lc ar..d ,i.lte::::-ation: And2-;;itic fl-:>•.; ':r:-e-:::cia( ?) 7 P::-opylitic 

General descriotion: The sample consists of two separate lithol-
ogies with a very irregular contact betr..;e'=n them. X-ray dif
fraction patterns indicate no major differences in mineralogy, 
only variation in abundance aad degree of crystallinity (grain 
size). Lithology I comprises the white aphanitic part of the 
thin section plug. It consists of a felted grou...~~ass of fine
grained quartz, plagioclase, and chlorite with lesser sericite, 
clinozoisite, and sphene. There are a few partially propylitized 
plagioclase phenocrysts and a few clots of mediu.~-grained chlor
ite. Both phenocrysts and ground.mass are moderatel.y.:propylitized .. 
Pyrite is the only oifque mineral forming fine to mediu.~-grained ,. 
disseminated anhedral crystals. There is one narrow veinlet 
filled with chlorite and sphene. It does not have an alteration 
selvage. The rock is a faintly porphyritic, propylitized andesite 
flow(?). Lithology II is finer grained consisting of quartz, 
plagioclase, and more abundant chlorite set in a.hypoccystalline 
matrix contaihing sericite and clinozoisite. There ~re lithic 
fragments similar to lithology I as ~ell as patches of recrystallized 
fine-grained quartz that are discontinuously rimmed by sericite 
! chlorite. The matrix is chlorite-rich with microlites of plag
ioclase and minor anhedral quartz grains and minute patches of 
inc_ipiently recrystallized and devitrified glass. Pyrite is the 
only opaque present, and it tends to form more angular, coarser 
aggregates than in type I although it too is disseminated. There 
are no veinlets. The rock is andesitic in composition, weakly 
to moderately propylitized, and• is probably a flow breccia. The 
contact between the two units is sharp and very irregular. It 
does not appear to be a chilled margin. Textural evidence within 
the two lithologies is not really diagnostic of any particular 
origin aside from "volcanic". 

Mineralogy: The very fine grain size, felted textures, and general 
mixed nature of lithologies I and II preclude an accurate 
estimate of mineral percentages and obscure possible origins. 
X-ray diffraction patterns indicate major amounts of quartz, 
plagioclase, and chlorite (less in type I). Both are .propr 
litized andesitic volcanics. The pyrite is about equally 
distributed between both lithologies, and it is commonly 
rirruned by thin elongated "books .. of sericite and/or chlorite. 

.. 



THIN SSCTIO~ - S14 

~~ck ~a~e and Alte~atian: Andesite flow7 Pro~ylitic 

General descriotion: The rock is a very fine-grained microporphy
ritic7 weakly propylitized andesite flow. Microphenocrysts 
consist of partially propylitized plagioclase and actinolitic 
hornblende laths. The grounclmass is a d2nse, tightly inter
locked growth of very fine-grained quartz, chlorite, plagioclase, 
hornblende, calcite, epidote, sericite, sphene, a..d devitrified 
glass, and it exhibits a pilotaxitic texture. There are several 
amygdules filled with chlorite and stilbite(?) or laumontite(?) + 
minor quartz. Opaque minerals are minor with magnetite occuring 
as very fine-grained granular disseminations and pyrite forming 
rare anhedral fine-grained crystals. Both are partially oxidized 
and replaced by iron oxide. There are a few medium-grained inter
growths of chlorite and leucoxene(?) that are probably pseudo
morphs after~sphene and/or rutile. There are no veinlets within 
the section. Microphenocrysts comprise less than Si. of the rock. 

Mineralogy 

Plagioclase (467.)- occurs as very fine to fine-grained subhedral 
laths, both as microphenocrysts and grouncm-.ass; replaced by 
epidote, chlorite, minor clay(?); contain inclusions of devitri
fied glass; no twinning or zoning; weak pilotaxitic texture; 
composition in the albite-oligoclase range based on X.lill pattern. 

Chlorite (30%)- as very fine-grained anhedral flakes· and granular 
aggregates in the matrix; replaces plagiocla~e and actinolitic 
hornblende; in part after or result of devitrified glass; in 
coarser aggregates filling amygdules~ associated with zeolites; 
partially intergrown with or pseudomorphic after sphene. 

Quartz (15%)- as anhedra·l very fine to fine crystals within the 
groundmass; intergrown with other matrix phases; typical. 

Actinolitic hornblende (2%)- forms subhedral groundmass laths 
and a few microphenocrysts; replaced by chlorite; appear 
to be original mag.'tlatic phases, i.e.~ not pseudonorphs after 

. pyroxene. 

Snhene (47.)- as fine to very fine-grained granular disseminated 
crystals; several medium-grained crystals intergrown with 
chlorite in a reticulate pattern, perhaps originally rutile 
or ilmenite. 

Opaque minerals (1%)- consist of ver,J fine-grained disseminated ; 
granular magnetite~ colilluOnly with chlorite; also very minor 
anhedral pyrite; both partially oxidized and rimmed or replaced 
by iron oxide. 



THIJ SECTIOX - Sl4 

Sti.lbite(?) or Laumontite(?)Elio)- is tentatively identified as 
fine to medium-grained blocl~y or radiating crystals ·,.;ithin 
amydules; closely associated with chlorite + minor quartz; 
not developed within groundmass; could not confirm i.ith 
XRD because of small quantity. 

Epidote ( 1%)- forms very fine-graL~ed granular and colwnnar 
crystals; usually replaces plagioclase; minor amount within 
matrix. 

Comment: The rock is a weakly propylitized andesite flow. The original 
matrix was glassy, but it is now totally devitrified producing 
finely intergrown quartz and chlorite. The optical identification 
of stilbite or laumontite is solid as can be. •The optical proper
ties fit either stilbite or laumontite, but they could not be 
detected by XRD. The zeolites may be a product of the alteration 
or perhaps late stage fluid activity within the volcanic. 

..: 



TiiIX SE.:CTIO:; - Slf,A 

General descrintion: The rock i3 a ~eakly propylitized andesitic 
fragmental volcanic, probaJly a tuff. Lithic fragments are 
subangular and t·2xturally heterogeneeus, b•.1t ;::,lagioclase pheno
crysts and porphyritic textur!?s are co11";1on to all of them. The 
fragments arc andesitic to dacitic in co::1pos:tion, and there 
are no exotic lithologies. The lithics conprise about 90! of 
the rock. Varying amounts of chlorite, sericite, and calcite
are developed within the matrix arid fragments. The most abund
ant minerals are plagioclase, chlorite, and quartz. Most of 
the lithicsare similar to 3039, 3041, and 3045. The matrix 
is chlorite-rich. Opaques consist of fine to mediwn-grained 
anhedral a.,d amoeba-shaped grains of magnetite and lesser aiuounts 
of anhedral granular pyr.ite that is partially replaced by iron 
oxide. They occur in both lithic fragments and matrix, but 
pyrite tends to favor quartz and chlorite-rich areas. Some of 
the magnetite occurs within irregular and discontinuous micro
fractures • 

.Mineralogy 

Lithic fragments (~90%)- are weakly propylitized, subangular 
porphyritic andesite to dacite flow(?) units with predominant 
phenocrystic plagioclase and minor quartz; plagioclase pheno
crysts range from AN 30 to A!.~ 65 with most around AN 30; grou.'ld
mass plagioclase as fine to medium-graL~ed subhedral laths 
and microlites with pilotaxitic to randomly oriented textures; 
plagio€lase is weakly propylitized and replaced by calcite, 
sericite, chlorite, and epidote generally along microstructures; 
minor anhedral quartz microphenocrysts, u.1altered; occasional 
patches of medium to coarse-grained chlorite +quartz+ mag
netite and pyrite, probably filled ar:iygdules; ground.mass of 
the fragments is very fine to mediu.~-grained, L~tersertal to 
al,ttriornorphic granular textures with quartz, chlorite, seri
cite, calcite, granular magnetite, epidote, and granular sphene 
interstitial to plagioclase; ground.mass quartz occasionally 
recrystallized, other phases essentially identical to other 
descriptions; overall weakly propylitized. 

Hatrix (-107o)- lithics are caught in a very fine to fine-grained 
matrix of densely int~rgroi..n and locked colorite, granular 
magnetite, quartz, and . .alkali feldspar('?) ..;ith calcite, seri
cite, and sphene; overall crystal• sha~es are h·regular and 
wispy; probably originally glassy with minor crystal fragments, 
now largely devitrified an-d propylitized. 

CoD.'7!ent: The rock is an andesitic lithic tuff that has been wea~ly 
propylitized. Opaques Dake up about 7% of the section. Pyrite is 
generally restricted to lithics ~hile magnetite occurs also within 
the natri;~. 

.. 
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THIN SECTION - Sl5 

Rock NaT:1e <2nd Alt~::-::1ti1J"l: Porphyritic An:i-?site to Dacit~ flo• .. ., 
Propylitic 

General description: The rock is a moderately propylitized porphyritic 
andesite to dacite flow with altered phenocrysts of plagioclase 
set in a very fine to fine-grained matrix of chlorite, quartz, 
plagioclase,~calcite, and sphene. It is very similar to section 
3038. Plagioclase phenocrysts are weakly to moderately propy
litized and are replaced along rnicrostructures by calcite, chlor
ite, quartz, and by minor sericite, epidote, and pyrite. There 
are rather coarse patches of sericite + chlorite +quartz+ calcite 
+ sphene + pyrite that may be altered lithic fragments, strongly 
replaced phenocrysts, and/or amygdule fillings(similar to 3038). 
The groundmass is tightly L~terlocked with randomly oriented 
subhedral plagioclase laths surrounded by~intersertal chlorite, 
quartz, calcite, sericite, and sphene. It was.originally glassy 
with perlitic cracks(?) that have been filled by partially recrys
tallized quartz. There are no other veinlets within the section. 
Pyrite is the only opaque·mineralr.forming medium to cparse-grained 
anhedral, amoeba-shaped crystals disseminated across the slide 
both within the matrix and a few phenocrysts. There is no par
ticular association with other minerals. The pyrite often con
tains inclusions of the grounQrnass. It is weakly oxidized with 
thin rims. of iron oxide around most crystals. Phenocrysts 
comprise about ·57. of the section. 

Mineralogy: Except as noted below7 individual occur:eences are similar 
to section 3038. 

Quartz (307.)- as very fine to fine-grained anhedral crystals in 
the groundmass; as narrow "veinlens." of recrystallized fine
grained crystals:·filling perlitic(?) craclcs within the .devitri
fied matrix. 

Chlorite (207.)- forms coarse patches with sericite 7 perhaps altered 
lithic fragments, phenoccysts 7 or large amydule fillings; other 
occurrences as in 3038. 

Plagioclase (187.)- weakly to strongly propylitized ( 10 to 1007.) 
with calcite and chlorite as the major alteration products; 
composition about Pu~ 35. 

Sericite (15%)- see 3038 

Calcite (77.)- as in 3038; replaces piagiocl~se and is within the 
groundmass. 

Pyrite (67.)- as medi1..1.1n to coar~e-grained anhedral crystals, sub
rounded and amoeba-shaped; contain groundrnass inclusions; replaces 
some.plagioclase phenocrysts; oxidizid with oinor iron oxide rims. 

.. 



~lineralo~:,y (cont'd) 

Snhene (4~)- as very fine-6~ained granu~ar crystals and aggregates 
within the grounclmass; occasionally associated with coarse 
chlorite + sericite patches; genera~ly similar to other sections. 

Comment: The rock was originally a glassy andesite or dacite flow 
or flow breccia(?) that now has a totally devitrL:ied groundmass 
with preserved curving fractures (perlitic cracks?) filled with 
fine-grained recrystallized quartz. The rock is similar to 
section 3038 in overall texture and mineralogy. 

.. 



I~ock :,ame and Alteration: · Dacite (?), Sericitic 

General descriotion: The rock is a fine to nediu."!l-grained patchy inter
growth of quartz, sericite, and chlorite that has been strongly 
altered destroying most of the original volcanic textures. There 
are relatively coarse irre3ular patches of sericite + chlorite 
+ quartz wi t:nin a very fine to mediunrgrained matrix of quartz:, 
sericite, chlorite, and sphene and/or rutile. Tourmaline is pres
ent as columnar or granular crystals as in sections 3043 and 304.4. 
The rock has a dacitic composition, and it has been strongly 
sericitized. It is very similar to sections 3038, 3040, and 
especially 3043. The fine-grained matrix may have originally 
been glassy,. but it is now devitrified.forming an extremely 
fine to fine-grained intergrowth of quartz and sericite. There 
are no obvious pseudomorphs after phenocrysts. Primary opaque 
minerals, if present, have been totally replaced by.iron oxide 
forming patches and minor iron oxide-filled fractures. There 
are no veinlets within the section. 

Nineralogy: This sample is nearly texturally and mineralogically 
identical to sections 3038, 3040, and 3043; see them for details. 

Quartz (407.) 

Sericite (30%) 

Chlorite (25%) 

Sphene and/or rutile (3%) 

Tourmaline (17.r as granular to columnar crystals similar to 
3043 and 3044; occur L~ clusters associated with chlorite 
and quartz; replaces sericite when present; optically similar 
to other tourmalines. 

Iron oxide (1%)- probably limonite, no well-formed pseudomorphs 
after original opaque minerals. 

Comment: The rock is a strongly sericitized and weakly tourmalinized 
dacitic volcanic. As in the other sections 3038, 3040~ and 3043 
the alteration has obliterated original textures that might 
suggest the rocks origin. The tourmaline appears to be dravite 
optically. It was not v~rfied by XRD because of insufficient 

• quantity. 

-. 
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General descriotion: The sample is a quartz-rich, sericitiz:d, 
chlor-itized, and recrysta.llized felsic volcanic, probably a 
rhyolite or rhyodacite. It consists of a fine to. medium-grained 
quartzose matrix with minor interstitial sericite and chloritc. 
There are occasional irregularly shaped· patches of sericite (or 
illite?) that may be pseudomorphic after feldspar. The grou.~d
mass quartz has been mostly recrystallized. There are a few 
anhedral microphenocrysts of quartz, but there are no obvious 
feldspar or mafic phenocrysts or their pseudomorphs. Sericite 
+ chlorite + quartz form irregularly shaped patches that do not 
appear to be either pseudomorphs or altered lithic fragments. 
Opaque minerals are not present. Quartz-bearing veinlets lace 
the section. They contain minor chlorite + sericite, and there 
some discontinuously developed selvages of sericite· + chlorite 
extending up·to O~Smm from the veinlets. The rock c~ntains 
less than 2Z phenocrysts. 

Mineralogv 

Quartz (727.)- as minor fine to medium-grained phenocrysts and 
microphenocrysts, subrou..ided, anhedral, minor resorption, 
and_a few contain needles of actinolite(?); interiors contain 
numerous two phase fluid inclusions along microfractures or 
growth zones; grou.idraass quartz as very fine to fine-grained 
partially recrystallized anhedral crystals, tightly inter
iocked; most are equigranular, but some are elongated and 
somewhat coarser; no relict volca..ic textures, but some areas 
of the groundmass contain wispy sericite and chlorite inter
stitial to the quartz. 

Sericite (157.)- forms extremely fine to medit.un-grained subhedral 
crystals and patchy intergrowths, commonly associated with 
chlorite; in groundn1ass as individual flakes interstitial to 
quartz and as small patches perhaps pseudomorphic after feld
spar. 

Chlorite (107.)- as fine to medium-grained subhedral flakes inter
stitial to quartz; as patchy radiat:L~g clusters with or without 
sericite; chlorite in textural equilibrium with sericite. 

Rutile (37.)- occurs in veL'iY fine to Eine-grained anhedral granu
lar crystals and aggregates and as occasional subhedral crys
tals; disseminated; no particular association with other 
phases. · 

Veinlets- consist of fin~ to coarse-gra~ned anhedral to subhedral 
quartz crystals with sutured 6rain boundaries; vuggy areas 

.. 
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r- THI~ SECTION - 3063 

Minera!0~v (cont'd) 

Veinlets (cont'd)- and/or interstices filled uith fine to nedium
grained chlorite + sericite either alone or intergrown, minor 
replacement of quartz; no sulfides, secondary K-spar or bio
tite; a few small two phase fluid inclusions generally along 
grain boundaries and microstructures; veinl~ts a~e discon
tinuous varying rapidly in width; a sericitic selvage is 
developed up to 0.5mm wide sporadically along some of the 
veinlets; veinlets are predominatly quartz. 

Comment: The sericite + chlorite irregularly shaped patches are 
similar to earlier sections. They have no obvious pseudomorphic 
form and their origin is obscure. The rock was originally 
rhyolitic, and it has undergone a weak sericitic alteration 
accompanied by recrystallization of the felsic groundmass. There 
is no textural indication for a mode of origin for this rock. 



THIN SECTION - 3070 

Porp!1yritic Andesit2 fl0w, ?otassic 

General description: The rock is an altered porph:rritic a.ndesite 
flow or subvolcanic intrusive unit with abunda.nt phenocryst:s 
and glomeroporphyritic clots of actinolite and plagioclase 
set within an extremely fine to fine-grained holocrystalline, · 
interstertal groundmass. The plagioclase phenocrysts display 
typical calc-alkalic features (resorption, zoning, glass inclusions) 
and are wea.~ly replaced by minor chlorite, biotite~ actinolite, 
epidote, and devitrification products of the originally glassy 
inclusions. Magmatic(?) actinolite is Oto 50% replaced by fine
grained secondary biotite. The groundmass a fine-grained dense 
intergrowth of plagioclase, quartz, actinolite, granular mag.~e
tite, and abundant extremely fine-grained biotite. Opaque min
erals consist of fine to medium-grained anhedral granular mag
netite as disseminated grains and very minor anhedral pyrite 
with iron oxide rims. There are a few narrow veinlets of fine
grained quartz+ secondary biotite, but there are no alteration 
selvages. The rock consists of about 407. phenocrysts and raicro
phenocrysts, and it has undergone potassic alteration (develop
ment of secondary biotite). 

Mineralogy 

Plagioclase (357.)- forms subhedral fine to medium-grained ph'eno
crysts and laths, reso;,:~d and subrounded phenocrysts; nwner
ous inclusions of d~~1tFife glass within growth zones, occasion
ally nearly entire crystal contains inclusions, generally 
a thin outside rim of plagioclase without inclusions; weakly 
replaced (~107.) by very fine-grained biotie, chlorite, epidote, 
and actinolite; crystals strongly zoned, compositions range 
from Ai.~ 30 to AN 60; groundmass laths without glassy inclusions 
and relatively unaltered. 

Actinolite (25%)- as fine to medium-grained phenocrysts and 
groundmass laths, subhedral; probably magmatic, but a few 
crystals look pseudomorphic after pyroxene, but no relict 
pyroxene identified; partially replaced (up to 507.) by fine
grained biotite along cleavages, fractures, and grain boun
daries; tend to be glomeroporphyritic. 

Secondary biotite (20%)- forms extremely fine to fine-grained 
replacements of plagipclase and actinolite :phenocrys:ts-a.."'l.d 
as a major constituent· of the g~oundmass (9erhaps replacing 
chlorite or original glass?); phenocrysts replaced along micro
structures; groundmass •b-iotite is pervassive; optically same 
as the biotite replaging plagioclase and actinolite; prese..~ce 
verified by XRD. 

.. 



THI~ SECTIQj - 3070 

Mineralogy (cont'd) 

Opaque minerals (12:0- nagn.etite predominates over pyrite as 
disseminated fine-grained granular crystals and occasional 
coarser anhedral grains, occurs within the grotmdmass and 
phenocrysts; pyrite as very minor fine to medium-grained an
hedral crystals with rims of iron oxide, usually within or 
associated with actinolite phenocrysts. 

Quartz (7%)- is anhedral; forms fine-grained crystals within 
the groundmass only; interstitial to plagioclase. 

Sphene (1%)- fonns very fine-grained disseminated granular 
crystals. 

Veinlets- occur as narrow, irregular stringers of fine-grained 
anhedral quartz+ very fine-grained secondary biotite (often 
along the center of the veinlet); no alteration selvages or 
sulfides with the veinlets; very few fluid inclusions 
within the quartz. · 

Comment: The rock is an altered andesite flow or possibly a sub
volcanic intrusive. The abundant fine-grained secondary biotite 
is suggestive of potassic alteration although the lack of vein
lets and extensive development of biotite within actinolite 
implies a weak alteration. The biotite could conceivably be 
developed in response to thermal metamorphism caused by an 
intrusive at depth (incipient hornfels development). The 
biotite is replacing both the groundmass and actinolite laths 
indicating a relatively late stage for the biotite mineralization. 
The actinolite appears to be magmatic. Neither relict hornblende 
nor pyroxene was seen in the section. The presence of actinolite 
and biotite was verfied by XRD. The biotite X-ray pattern is 
transitional between phlogopite and biotite implying the bio
tite is relatively magnesium-rich. 

.. 



THn.i SE:CTIO\ - 3071 

Rock~ and Alteration: Porphyritic Andesite to Dacite flow, 
Potassic ( ?) 

General description: The rock is a porphyritic andesite to dacite 
with a weak pilotaxitic texture that has undergone moderate 
alteration by the introduction of minor secondary biotite and 
hydrothermal(?) actinolite. It is probably a flow unit. Pheno
crystic plagioclase is similar to 3070 in alteration. and glass 
inclusions. Actinolite phenocrysts are more anhedral and/or 
resorbed than those in section 3070. They are weakly replaced 
by secondary biotite. The phenocrysts are poorly aligned in·a 
groundmass of fine-grained anhedral quartz and plagioclase laths 
similar in texture to 3041. In addition there is fine-grained 
interstitial actinolite, secondary biotite, and chlorite. Opaque 
minerals consist of very fine to medium-grained granular dissem
inated magnetite and minor amounts of anhedral pyrite associated 
with actinolite and magnetite. Both opaques are partially re
placed or rimmed by iron oxide. There are several narrow and 
irregular veinlets containing quartz, actinolite, and secondary 
biotite in varying amounts. TherG:,.o alteration selvages or 
sulfides associated with the veinlets. Phenocrysts make up 
about 25% of the section. 

Mineralogy 

Plagioclase (41%)- is essentially the same as section 3070; 
more sodic in composition, AN 13 to AN 30. 

Quartz (257.)- forms fine-grained anhedral grains in the ground
mass, interstitial to plagioclase; similar to 3041; as rare 
anhedral microphenocrysts. 

Actinolite (lSi.)- as fine to mediu.~-graL.ed microphenocrysts and 
phenocrysts, crudely subhedral but very ragged, often with 
groundmass inclusions; weakly replaced by secondary biotite; 
associated with abundant fine-grained granular magnetite; 
ground.mass actinolite is similar, replaced by biotite and/or 
chlorite; interstitial to plagioclase and quartz; appears 
to be primacy, no relict ferromagnesian minerals within it. 

(7%) 
Opaque minerals- generally similar to 3070; some tendency for 

magnetite to associate, with actL,olite phenocrysts; both 
pyrite and magnetite partially oxidized; neither with veinlets. 

Secondarv biotite.(5%)- identical to section 3070; not nearly 
as abundant in either actinolite or ground:;lass. 

Sphene (3;~)- as in section 3070; may be associated with actino
lite. 



Tl!E; SECTION - 3071 

Epidote (,q;;)- foms fir1e-:;rained gr2.nuLar crystJ.ls replacing 
plagioclase and as a grounduass phase. 

Veinlets- are narrow., irregular., and discontinuous consisting 
of varyL,g amounts of quartz., actinolite., and secondary 
biotite; qu.i:rtz is fine-grained., anhedral:- contains mi.'101:· 
minute fluid inclusions; actinolite forms subhedral fine
grained colur.inar crystals., occasionally altering to biotite> 
optically similar to other actinolite in the slide; no 
alteration se_lvages or sulfides. 

Comment: The rock is an andesite to dacite flow unit that has under
gone potassic(?) alteration. Secondary biotite has been devel
oped within the groundmass and phenocrystic actinolite. It also 
replaces hydrothermal(?) actinolite occurring within quartz vein
lets. The biotite appears to be paragenetically late. The 
samole is mineralogically similar to 3070 and texturally similar • . anti. 
to 3041. The groundmass has an overall granular appearenceA1s 
much coarser-grained than 3070. It is possible that· the.sample 
could be a subvolcanic intrusive unit or a viscous flow. 

I••·, 

.. 



General description: The roe~ is a fbe-graineu sericitically 
altered felsic volca..iic cons i:; ti::1 6 esse~ tially of quartz, seri
citei, and chlorite. Alteration and recrystallization have des_
troyed all original textures except for a few relict quartz 
phenoCr'/Sts( ?) • It is very si!".lilar to section 3040 and the 
lL'ltourmalinized portion of 3043. T:~ere are patches of fine-grained 
sericite that may be pseudonorphic after feldspar, a.,d there 
are irregularly shaped patches of sericite + chlorite (medium
grained) that do not appear to be pseudomorphic after any partic
ular mineral or lithic fragment. The quartz is fine-grained 
and varies from areas~of mostly recrystallized quartz with only 
minor interstitial sericte + chlorite to areas of a'lhedral gran
ular quartz crystals separated by abtmdant sericite and chlorite. 
There are no opaque niinerals within the sectioni, but some of 
the chlorite is iron stained. There is one iron stained frac
ture cutting the slide. The rock is a strongly sericitized and 
chloritized dacitic(?) volcanic. 

Mineralogy: -.Except as notedi, individual mineral occurrences are 
similar to sections 3040 and 3043. 

Ouartz (45%)- generally as described in 3040 and 3043; contains 
numerous two phase fluid inclusions; several coarser grains 
as microphenocrysts(?). 

Sericite (357.)- as in 3040 and 3043; some fine-grafaed sericite 
. patches look pseudomorphic after feldspar; in other cases 
sericite and chlorite are randomly intergrown; in some patches 
chlorite forms the core surrounded by a relatively thick rim 
of sericite; sericite-chlorite intergrowths appear in textural 
equilibrium. 

Chlorite (187.)- forms fine to mediu..r-grained subhedral fla~es 
and radiating clusters that extend from unreplaced sericite; 
occasionally iron stained. 

Rutile (27.)- as very fine to fL,e-grained anhedral to subhedral 
crystals and granular aggregates; disseminated; no particular 
mineral associations. 

Comi~ent: The rock is a strongly sericitized dacitic(?) volca_nic. It 
is nearly identical to sections 3040. and 3043. Alteration and. 
recrystallization has destroyed all original textures obscuring 
the mode of forr.iatton for tt}~ .. volca::iic. There are no opaques 
in the slide 7 but there is some ninor iron staining. There 
are no veinlets. 

.. 
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~ ~~a:ne and Alteration: Dacite(?), Sericitic 

General descriotion: The rock is a fine-grained intergrowth of 
quartz, sericite, and chlorite that is virtually identical 
to section 3040 and similar to but finer grained than 3077. 
It is a strongly sericitized and chloritized felsic volcanic(?) 
in which original textures have been largely destroyed leaving 
only a few relict quartz microphenocrysts(?) and sericitic 
patches as pr_pbable pseudomorphs after feldspar. Se:cicite 
forms fine to medium-grained flakes interstitial to anhedral 
fine-grained quartz. It is also intergrown with chlorite. 
Chlorite occurs as irregular, radiating clusters of medium-~ined 
subhedral flakes that are intergrown stably with quartz and 
sericite •• Relatively coarse crystals of apatite are occasionally 
present within the chlorite clusters. Sphene and rutile are 
present in accessory amounts as in sections 3040 and 3077. 
There are no opaque minerals or veinlets within ~he section, 
however, there are a few iron stained fractures and patches of 
sericte + chlorite. The quartz in this section contains 
few fluid inclusions in. contrast to 3077. 

Hineralogy: Except where noted, all of the individual mineral occur
rences are similar to sections 3040, 3043, and 3077. 

Quartz (40~!) 

Sericite (36i.) 

Chlorite (207.) 

Rutile (2%)- as in 3077; tends to be associated with chlorite. 

Sohene (17.)- fine to medium-grained anhedral crystals, dissemin-
ated, but usually associated with quartz and sericite. 

Apatite (~~1%)- forms fine to medium-grained anhedral to subhedral 
crystals usually associated with chlorite. 

Comment: The rock was probably originally a dacitic volcanic. It 
has t.mdergone strong sericitization and chloritization destr9ying 
its original textures. Its mode of origin is indeterminable. 
It is essentially identical to 3040, 3043, Sl6, and 3077. 

..: 
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Ruth mine - Marion County, Oregon 

Sample no. H346 - polished section 

Collected - August 4, 1976 

Location - 45 ft. west {towards portal) from survey station 8; 
on no. 5 level; taken from north side of drift at 
waist level 

Mineralogy - Sphalerite (37), chalcopyrite (7), galena (1), 
pyrite (2) and gangue (53). Nwnbers in parentheses 
are volume percent. 

The dominant features of this section are the relatively coarse 
grain size of the sulfide minerals except for chalcopyrite which 
occurs as minute exsolution blebs (1-10 microns diameter) in 
sphalerite as well as coarser grains. Sphalerite shows euhedral 
outlines against coarse grained chalcopyrite. Chalcopyrite grains 
contain no sphalerite inclusions. 

Pyrite occurs as isolated subhedral grains (10-900 microns diameter) 
in silicate gangue and in larger chalcopyrite grains; the pyrite 
grains are commonly shattered. 

Galena occurs as rounded blebs in larger chalcopyrite grains, 
at chalcopyrite-silicate grains boundaries and as 100 micron 
diameter islands in sphalerite. 

No definitive paragenetic relationships noted in this section. 

Conclusions - The attached photographs show the textural relation-
ships described above. Approximately 3-5 volume 
percent of the sphalerite is taken by the chalcopyrite 
blebs. It will likely be difficult to grind this 
ore sufficiently fine to liberate the chalcopyrite 
exsolution blebs and a mcx:lest copper content in a 
zinc notation concentrate is.to be expected. 
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Sample no. H347 - p:>lished section 

Collected August 4, 1976 

Location - 55 ft. WP.st (towards portal) from station 8; 

Mineralogy -

15 ft. above track on no. 5 level. 

Sphalerite (34), chalCOJYJrite (3), silicate 
and/or carbonate gangue (63), pyrite (trace), 
galena (trace), tetrahedrite? (trace}. numbers 
in parenthesP.s are if.olume i:ercent. 

No diagnostic paragenetic relationships were noted. Chalcopyrite 
occurs as isolated grains at gangue mineral grain boundaries and 
as 1-10 micron diameter exsolution blebs in sphalerite. Galena 
fills vugs around quartz(?) crystals and occurs as ,300 micron 
diameter anhedral 11islandstt in sphalerite. Pyrite occurs as 
isolated subhedral grains (cubes) 100-.300 microns in diameter in 
gangue, at sphal.erite-gangue grains boundaries and as subhedral 
11islands't in larger chalcopyrite grains. 

A medium grey mineral occurs as 2 anhedral grains at chal.copyrite- · 
sphal.erite grain boundaries. This mineral may be tetrahedrite. 

Sample no. H349 - polished section 

Collected - August 4,.1976 

Location no. 5 level; south wall of drift 2 ft. west (towards 
portal) from station 2. 

Mineralogy - Sample ·is from pyritized felsic dike described in 
previous reports as a rhyolite (Rosenberg, 1941) 
or porphyritic rhyolite (U.S. Bur. Mines, 1943). 

Sample contains 4 volume percent pyrite as irregular anhedral to 
subhedral grains; some pyrite grains veined by silicate(?) minerals. 
No other.sulfides noted. 

A geochemical. analysis of this samples shows the following: 

copper - 305 -PJJII 
lead - -10 · 
zinc ..: · · · 45 

· gold - - 1 
silver - - 1 

(minus before value indicates "less than"). 

D.A. Hull 

..: 
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Photomicrograph of polished section number H346 ahmtlng texture of chalcopyr.lte, 
sphalerite, silicate gangue and minor galena in ore f'rom Ruth llline, Mari.OD 
County-, Oregon. Scale· bar is 100 microns long. 
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Photomicrograph or polished section H346 showing chalqpyri te exsolution blabs 
· in sphalerite. Larger light colored grain is also chalcopyrite. Scale bar 
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-· ----- ---·--
J 
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FREEPORT EXPLORATION COMPANY--SAMPLE LOG Sheet /_ 0 / --
Project: _____________ _ State: ______________ _ 

County: ______________ _ 
Date: -------------- District: ______________ _ 

San p 1 er: ----------------
Samp 1 e ;(j.)---1 Assay for: ~ 

Type (:.' .. ( r.1ul7.-n 
-Number· Description Location , />le ~n "j':)/, .4t..< po 

/ I.ft{ V 

Sbh7 So G:>9S 5- 3:2 ,;JI,· 7 1'-1 -,10 .. 9 

hO 
< "10 - • 

- ro 
9:o 

,;-6tL/ ) 5"Do ~!IS% '7.S .,c;;2~D% .s 1 1{0 -./0 /., (., ~ -
t;""<;/17- lo .. //0% s 

t;t13 2..o 'JtD s 

,rtf'( 30 
~ 

• /70% /.;2.~- "' . :) 

s-61·) Lf 0 "J.S Cl 
'i?SO ' 

. _, 
' . S-bG':J 5°',0 o/30% s .L/.L/ r2,q.5 . /" -.10 /.0 ' ~ 

s6ft fo"[J 
( 

9/0 ~ -~ . 
£7 IZ- 70. ~ 1:is o/'-

~ 

1.:2,S . 
( 

, ,1;713 t{I '¼ 
C 

• .;i;:i.s- 0 1 .. ;t -... 

'5? I'-/ JS-C/o • .;210 % 1,;2,S -
~ ... 
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FREEPORT EXPLORATION COMPANY--SAMPLE LOG Sheet / / / --
Project: --------------

Date: --------------

State: ______________ _ 
County: ______________ _ 

District: ______________ _ 
San pl er: ----------------

Samp 1 e /U .s-( Assay for: ~, 
Number· Type Descr !pt Ion Location r. lJ ' />JI) ·~n ?,-:;zzn -Pl> L)l< LJo -

' 

6'6,i- I /200 CJ1s /,?.<.- ,t/9 /9, I /1/ .,/0 1. 0 

5715'" (0 .,JO ','o/o 10 

§7/& 2tO Y!30 ~,S 
< 

5717 - 3 (7 ioS"O 7 .. $ 

s-71 r . '10 .JSO 5 . 
,- l ., 5 &? .,.:_, ~ 57J (p;).S 5 ~4 13/..2 I~ ./0 i,O 

5719 u;O 330 <-v ~ -
S7ZO ·10 7So '7,S 

5 7 2. I rp ~l-'Oo/o ~o 

S-722- qo 9~0 10 R 

. s·6&o / 7 OtO '§16 s- q(c, CJ.</ 19 - .. 10 /.0 ~ 
11\ 

.shcr7 I'. 
/0 ::5;). 0 .;;,5" ~ 

.5-6 78' zo c.. 
33 .. S- -.;;, s- ;I 

:2 

s,99 30 " .:J.;]0 -::;.s J: 

c.. 

4t;> 
C 

.5"700 r 
?too c.·- -....; 

-< 

c:-t.L. I I ·7 .S7D. -.10 I~ l:, -
- I -~~o/.,. '7.~- "71 ,2 ~.2. I • .:JO ,u 
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FREEPORT EXPLORATION COMPANY--SAAPLE LOG Sheet / 7..-/ --
Project: ---------------- State: ______________ _ 

Date: --------------S cm p 1 er: ----------------
County: ______________ _ 

District: ______________ _ 

Samp 1 e /US-/ Assay for: ~-Number· Type Description Location Cu '/)J,,., .2-/7 /I ,7..:z;, ?I) LJ✓-,. /-1 c.} 

5'?0/. l7h0 <oSD ,;:;,s 

c;· 7 0 2-. 7ro 7g S"' ,2.5-

s-703 g-r; 3 '10'- -.;;;, .. s 

S?o'f. < 9v sos- ,_ ,.;,.s 
- . 

- '5/--i58' 
. 
-· I RDrO 5'-10 ,:;;7,S ;;y c:;.:2. s ,s -,/0 i,& 

. 

~ /V 500 s 
,:;;_7~ 'J..4/, ' . .._ , ., 

- , ~11'1 20 , /7S c/o /;:)~S' ~-
5)2J .11) "1'30 s 
~7 ·2. (p '10 1c?O .2,S 

. 5r;,5'1 5o d30 -,),S ~D J.9 ..,JO - • .10 /, 0 ~ 
s727 06 ..350 eJ,S- ~ ,_' 

'\, 

'!/72t 70 sqo ~- ~ 
!:t 7 2') 8'0 c.. 

..-</~O .2,S ::x: 
2 

5730 c;o .. ").) (.) s- ..32- //,. ,2 . ;"-I -.,o , l., 
r-..; 
J: 

c.. 

t;(,~' 
. 

/t}OV 
C 

l -</(t70 7,s ~4 13,S / le -. ,o • ? -. 01 .... 
' ,. 

513/ 1q Io t? -
.380 /0 3.2. 11, C/ ~10 ,.9 ~ 

-
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FREEPORT EXPLORATION COMPANY--SAMPLE LOG Sheet LJ I_ 

Project: -------------- State: ---------------
Date: 

County: 
District:-----------------------------S crn p 1 er: -----'---------

. ·-
Samp 1 e Assay for: ~-Number· Type Description . Location r_11 . //Jn 2. ,;-} 't'..~(/Zn 7>6. /-It, £lo, 

~732 /9c;)0 s7o ;),5- 32 I 17, 9 1? ·-.10 • 9 

S'7 "1,J /1/30 cq,go s- 3(( ~S.9 /{o -./0 /, 0 

.S'7.3'l /y-</0 ,.L/S,'S% 10 -9'~ /()5, "I /~ ,IS' .,;;; ,. C) 

,_ SfL>S? 0 /9.S-0 95::,- .5 ~o d)/,~ /~ -..10 ,. ?? 

.s?OS .· 
/9~0 • l'7S% /:?.s ?'2 ,V/..1 I;;;., ,,/0 /. '( 

S'70~ /9'7() . 0 190% ::;. ~- -1/9 3'),!t I~ -.10 ;.o 
' 

~'707 · /9fJO -93 ,. '7 '7s-% l.:?,S o&, 139• 1../ I&, ~.23 .;). y ~-1'1 ~ ,.) -
<75\2 '7 /Cj CJ/) • .t./t2s% 1.),S :S'-1 "7 f,'7 S1 ·-:.10 3,0 

Q-r9eJ P . /990 ~ ;2 .30 1Yo .;?,5" -</.2 ::,-(I, g & ·-.10 (), '? 
rri 

.SP.29 . ..:>nOO , G,7Sc/o lc:2,S ~9 .;;J '-//. '/ ,;;. -: ID •✓. t.,, < 

0-930 .c:;010 3?>._.-o/i ,. 0 CJ s .;J~ 119, " ~ -. 10 / . .</ ~ 
irl' 
~ 

sr1 31 .,;;. 0 .::i 0 .:)95"% /0 c:;g 1-<./I. I . .,;;_ --:10 / • .2., ~ 

~ 

::; ~., .3 .2, 1--::)6~0 ,:;). (.p 
I 

.S'-/0% /0 ,.;207/, ;2.. -:.10 /.-</ 

S5'.l3 
·. 

c:i O .<I.JO 9 s-·-o/c '7/,J.. 4, 
I 

• C ;;) 0 :s -</0 ·-, 10 /,.).. 

' 
<··9 J.ly ! :ioso 7'70 qg '7, 9 

I 

, v, v 1·1, S" c,l ;i.. -. 10 (). ,L 
~ 

~ 

~ j 
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Project: MA ,§,.,/, ~ 
Date: --------------S crn p 1 er: ----------------

FREEPORT EXPLORATION COMPANY--SAMPLE LOG 

/Jf-/ 

Sheet 12-1 --
State: ---------------County: 

Di str I ct=---------------

Samp 1 e Assay for: ~ 

Number· Type Description Location f'.tA~ .// -
I I.., __ 

q1;r0 l10o-lf{l,/I Lft.n 

573/ l 1 (,,, 31-0 

-731., 
/ I • ft} ·J.o 570 

. ?-t1J c;7,1 - ,li30 . 
-· 

, l(is?. 
n 

- (1}'1 {t:)'-(o 

bb5"7 .. {fj? 855"' 

S7 ro r, /?"C/J r /7{"~ ,......... 
-

6"700 (f7o .,;fZ __ ,,,...,.110' 
r; 7 :,7 131- · tflo-J, ... ___ .:r .. , 775"1, --~ r5%.,, " l-. - . - -· 3. 
t;°1t'l. 7 I 2.,q,7 ( ~J-L}r., ,'-d. r- _2, .. , 

I ~ . S"t).. ~ (91P .23 i l 
. IT27 l:PetJo ,... (;}..c/o {,'?r 

• I..) -~~ -z l ?o / ~ 

" so?ib ~~,o , 33S- ~ 

s~'J/ ,3t;~ \ 
(. 

'l~a..o ;; 
; 

s9~·z... ,.!>'3/0 j ,.. 
2.0JO J 

(. 

~21e J 
C 

s-9 ~.} ·J...O ({ 0 -, . ... 

S9 Jl( 
~ 

2..0'>0 7?0/_t?r! \J .... 
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FREEPORT EXPLORATION COMPANY--SAMPLE LOG Sheet IY I --

Project: _____________ _ 

Date: 

State: ______________ _ 

County: 
District:~----------------------------San p 1 er: ____ _,___ _______ _ 

II~ I • • 

Samp 1 e IV_)"/ Assay for: ~ 
Number· Type Description Location c.. (./ /?'Ju ..2,1 ('.lJ.;:r;,. Pl} 4c"< Ao 

I 

Sf3r; d1. 060 ,.;:;.;;.s- ;l,S //66 1S S9 --~ 10 (I, v2, 

~3~ :l070 750. ;; .. s ,YOO /, 9 I~ ·-, (0 o, </ 

c;-~J7 .;;o S,D /95- 7,S ;?~G • ·'7 If? -,/0 (J,9 

5g-3( --
< ~o?fJ 3.2 /0 /30 ~ ;i l,Y -.10 -o,. .2. 

- 5""531 ~ 1 i!J 0·-2(1) If ;),.::::,- ;;;i&> Fl .. I g - .. /0 -o, .. l 

.Jdf1 

I~ 
.----., ~ 

-~ -

.. 

! . 

JI 
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FREEPORT EXPLORATION COMPANY--SAMPLE LOG Sheet L1_a 
St at e: f}AIYj r--

. Cou n t y: ~ O:k'.1c4e::Y':: 
District: (i=:Jrt:&--

Project: :z?oJl SaJ~c~ 
Date: Fe I:, 77 

SMi p 1 er: :p. :2-L-Ck e.,..- ;V5-2-
Samp 1 e Assay for: r"'\, 
Number· Type Description Location ti,1 . m/, ~n Cule:n 7>6 -4u Ho 

I 

o-,o ,. 

/r)-2-0 

·.1..:> 

< 

-- 30 
, 

. lf. ,:, 

3709 ro 190 -;;.5- 50 3,(.p 1:2. I 1.2 .<./ 

b o r'\ -
·10 

8rJ ·, 

9tJ 

r,; ~oq /DO ·-f{.o .;i,;J.S -..?.S /~(o lo~- "'o .10 ,8 

JI o 

( 2.. 0 

( '} ,.:) 

I Ii./ a , . 
_.,,r;- 7 / () ISO ·;O. -"".s ,:;9 .;J.S /-1/ • 10 .4 

J 
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FREEPORT EXPLORATION COMPANY--SAMPLE LOG Sheet 2-;_ 

Project: --------------
Date: --------------S cm pl er: ----------------
Sample 
Number· Type Description 

C 

-
.5'71/ 

' 

.F:7 3S-

,-7;3('; ' I 
'.::> 

(VJ-- -, 
"--

Location 

16 0 -/~t} 

17 ,;, 

i8'0 

I 1 o 

?_v o 

<(<.:> 

·2".2..0 

·i ),:,') 

·240 

~ s-o 
'"") lu <. .. 

-i..70 

·~,fl) 

<' o/ () 

300 

3/0 

(':I 'I 

.;;;;o 

3(...,0 

.;;,;;o 

State: ---------------County: District: ______________ _ 

Assay for: ~ 
. ft?o ii!,.., l 1cJrrl 7>6 Ao -J:.11, 

I 

s ,~ I 3,~ I l(' -.iO ,.c./ 

~ -

;;),S .. ;i~-;z. /fc I -1/ . /to ,10 . ~) ~ 

~ 
V 

R 
(.. 

::0 
z 
N 
.l: 

(.. 

19 /S.<r, I~ -. tD -~ C: 
.;i,S' -I<' 

. 
;:: 

'.ii 
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FREEPORT EXPLORATION· COMPANY--SAAPLE LOG 

Project: --------------- State: 
County: 

Date: District: --------------SM! p 1 er: ---------------- /1/J"~- 2--
Sample 
Number· Type Description Location Cl( , /?7c, i?. ,'1 

3-Z.o 

330 

'J'/0 

_ £737 < }S.b 9'-/0 ~ -<!? 

. J(A? 

·370 
' >~o 

370 

S-7J8 'fOO -<!S-0 c✓-S" 30 

~/0 

t-f?.. (j 

. L-j 10 ... 

lf'-16 

5737 ... -i ro 17.)0 ID I':? 
I J...f' () 

470 

,..,.,.,,_ 

Sheet 

) 

"=" 
_) / --

---------------------------------------------
Assay for: ~-Ctt/i! i•, 7J {., /.la /-lo 

1~.3 19 .. /.2 /, () 

~-

1:s.o I <o ,/'7 ~~ 

~10.0 c:J,;L .(0 • le, 

. 

~ 
~ 

~ ,_, 

~ 
c.. 
:;:; 
::2 

" .l: 

c.. 
C: -..,. 

JI 
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FREEPORT EXPLORATION· COMPANY--SAAPLE LOG 

Project: --------------- State: 
County: 

Date: District: --------------SM! p 1 er: ---------------- /1/J"~- 2--
Sample 
Number· Type Description Location Cl( , /?7c, i?. ,'1 

3-Z.o 

330 

'J'/0 

_ £737 < }S.b 9'-/0 ~ -<!? 

. J(A? 

·370 
' >~o 

370 

S-7J8 'fOO -<!S-0 c✓-S" 30 

~/0 

t-f?.. (j 

. L-j 10 ... 

lf'-16 

5737 ... -i ro 17.)0 ID I':? 
I J...f' () 

470 

,..,.,.,,_ 

Sheet 

) 

"=" 
_) / --

---------------------------------------------
Assay for: ~-Ctt/i! i•, 7J {., /.la /-lo 

1~.3 19 .. /.2 /, () 

~-

1:s.o I <o ,/'7 ~~ 

~10.0 c:J,;L .(0 • le, 

. 

~ 
~ 

~ ,_, 

~ 
c.. 
:;:; 
::2 

" .l: 

c.. 
C: -..,. 

JI 
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FREEPORT EXPLORATION COMPANY--SAMPLE LOG Sheet .:i_ I_ 

Project: _____________ _ State: ---------------
Date: 

County: 
District=-----------------------------San pl er: --------------- /Y.S -,;i 

Samp 1 e Assay for: ~-Number· Type Description Location l-'q .rJ?/) 2,1 (!,:.,/2'.n Pl, 4t.r hb -

-'/P{) 

,y'y0 

S71/0. ,soO • l~D ·-,;:),S' .;;J9 s~ '7 ~9 -,10 
..., 

., ~ 

S-7-</I C 

"'·VO 5;)0 10 

S7 -</o2 
, 

-;-;J/J ,;2 '?O c:...-
v 

S1-V0 ")" ~(') S30 .;i,s. 
~ 

.s 7-</ 'Y" · SI/a ~;;;. 0 :::),S- ~-
s 7-V S S:50 3SO /0 3{/ /0-3 I~ • t.2 .. 'fj 

67-</~ c-:;· /r.l) .. /bOo/o · 1.2,s -1/1{ .Jl. </ s-"-1 -12 /• 0 
~ ,., 

St-</7 S'?{) . //5~%, 10 -</,.2 .;; '7. 'I .;io . I? I• O ,,i: 

. .;I" /-$1'.V ,-s- ~o 990 10 -$10 .,;,41,s- /,Y ./7 .~ ~ 
;:;/-</9 sqn <:::' ;;o ;&.D ~ -. /6 , 5' r--

.3(.r:,O '-' 
. I .., 

S'lSO ;;;&,. '1 ~<o ( 

/,., (Y) 9(o0 IS 3&, .,s /. 0 
. . 

9'10 
~ 

G7.SI /,,,,/t") 10 . 
C .. 
C , 

.S'?S,~ (o,2() 390 s . 
"' ,. . 

S7S3 6:J() '?OC IS° ~ 
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FREEPORT EXPLORATION COMPANY--SAMPLE LOG Sheet ...... ~- / _ 

Project: -------------- State: ---------------
Date: 

County: ---------------District: 
Smip 1 er:--------------

/11.5 ··c,2 
Samp 1 e Assay for: ~-Number· Type Description Location -7,ll . m,, :2-n 1'~11/7,, Pl> /-tu ~(.., 

S7S-</ &~0 q<oo s 

,<:"75-5 f,,S() ~'70 ;;;,s /(p /C,. 9 o? - .. 10 ~ Ct, 

-
-•r:-b ,~ ...... ~ i,...(oO ,y()O s-

-f"/,S/ < t7D ;J/0 /0 
-. 

S"'-JSSJ IP 9() 3'':s"O :::> ···-c;; '0 

-· 
S-'"JS9 £. 91) (o.;20 ;;2,s· 

~ -
.s1ton '71'}{) d30 .;;J,S I "j I ;l. 'i? 19 --~ 10 .~ 

~ 

.S'l~I 710 '7to0 7,E; ,;;; 0 3~.o ;,t--/ • I :2 " Co 

S'7t:,r2 ; -20 910 ..:;- ~o ~1s.s /(p 0 /,2 t, l, 

.,5'7~ 1-30 -:;'70 ;;),::::, /(p 35"»"' l'Y • 10 , :? ~ 

$''?~</ J/y() s-~o :;J,S 1"'/ ;(/0,D I~ .. 10 ,, l, ~ 
' 

5'7&5 ') ,')-() 3'70 -.2,S I~ .;7~""3, { . 1 (; -.10 I l> ' ~ 
.• 

5'7(p(; '700 -</too '7,S I~ 39 . .3 i(.p -.10 
c.. 

.. <., ~ 
:2 

57&7 7 '7(J /{pO /0 /..2. 13<3· /0 -. i() .. v " J: 

. c.. -
, s'7t:,P 1 ~,fo I~ dJ~.q o2::Z.. - .. 10 /c.2.. C 

;!./.JO /0 -
k: ,, -

5"7(cC/ 790 --V30 /0 /,Y 30 .. '7 12 ·-. 10 .. ,y "-' r---
~ .. 
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FREEPORT EXPLORATION COMPANY--SAMPLE LOG Sheet ~ /_ 

Project: -------------- State: ______________ _ 

County: 
Date: District: 

Scrnp 1 er=--------------
11)5 -;i 

Samp 1 e - Assay for: ~ 
Number· Type Description Location ,t,, ·m,.. ,6i1 /'v /-:?;,, µ/) Au Ao -

{ 

:5'7'70 '{?00 SC}D >-r,S ~ /,</7, 5 (., -.,1() rG::> 

577/ .. g;o I{;;_ 0 ;;),S 1-1/ 30,0 ~ -~ 10 • S> 

S'7'7~ 920 S-0 /'7, 5 I g .;.'.49 I&:> ·-.1◊ '"0 

,_ ,::t?7,3 
. 

930 .135/2 ,;;. 0 1'? "75: () I~ -: /() I, 0 -

.5"'7?-</ (}LfO /-/.S-0% "-/S- c:7.;2, .;2ol/.s I~ -_10 1-C-. 

<;" 77,~ s:'SO i.S~O% c.20 ,,(/;;. /3$'. I /~ ol:2 ,~ 0 
-

... "f 7 74:, ?0() ~ .,;;:;t~S' O 30 ,:2 l/ q3,9 'I :;2 <I (.2 • (o I"""'\ -
S'7 7·'7 l?"?O ,;its-% 17,S ~o /0'7 •. S /(o _,/:2. oS> 

S'7"lf' ~}9(') 6,10 5 I (} 3'1• .2 /1/ --:,/0 ,.<./ 

.\<:;-779 (/90 '7,:io s- /{p -<'/S.:d /6 -1-10 .. '( ~ 

_c<;-'7PO Qnn 9SD 1.;:;, S 1r? S~,S? I ;2. -~ 10 .~ ~ 

' .. 

<·-r'JP/ ., /1./0a/o 
r-.. 

910 /0 ~ 

S7P2 9~0 • 1:20 '-'lo 
C. 

s , 
:. 

S1?3 9 .. 30 , !.:ZS% s " J 

. (. 

,,')"7 P"I 
, 

9-</0 9~S 
C 

/S -
I-< 

. '"'~ D.<:'"' /.;2. '7 .;J<:/ -.,c, ,'? -
C).')() ...YDS" ~- 3;z.. ~ 

... 
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FREEPORT EXPLORATION COMPANY--SAMPLE LOG Sheet .:Z I_ 

Project: --------------
State: ______________ _ 

County: ______________ _ 

Date: --------------San p 1 er: _______________ _ 
District: ______________ _ 

;115-c:2 
Sam p 1 e Assay foi-: ~ -Number· Type Descr !pt ion Location Cu ' me .. 211. Cu/ii!,-, 'DI, LJ,_, L1o 

7 

-.")°"/90 9tfJ '1/9S- s 
.<:" 7 <;?'7 9·'70 ?190 /0 

-~~ 9r Qf)n .,/3S~ s 

,_S799 < 990 .,/IS'¼ s 
-. 

.~'7'10 /000 , 130 '1o s- .;Ji] ..t/ (,,~ft I :i? -., /0 .? 

S'79! J()/() C/00 7.5-
~ -

S'79:2 //);}() ,, 1:i.s·% IS ~ -
~<;""'79,3 //) 10 S'-30 .;;o 

,<;'-JCJ/f ,1/) -y'() 13"-'% •• ,.l " 
/. c.-,·...;;> 

~ 
~ 

.. ~79S /11.<i~o • /t./S- o/o /(J 3(/ l'/,2/p .;;o , IS ~ G., ~ 

S'79~ //)£-,0 .,/40% 7.5 ~ 
rs -.. "' 

<i'i9 '1 /070 • 130 °/o 7.s ' .. 

57'7P ·'7.s C 

/090 :SL/0 
. . 
r 

S'799 ,1090 S3u s . 
.. C 

' ,./{,,() ¾ i;;~s , (o C 

, _<; ,9()() /Joo Ct,0 ,;;t,. '7 .;;; :2 -.10 . 

S.00/ ~~o 7.s s~ I I• l/ 
. 

//,/0 ~C> ·-, I 0 I'-
r-
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FREEPORT EXPLORATION COMPANY--SAMPLE LOG Sheet 9 / --
Project: _____________ _ State: ______________ _ 

Date: 

County: ______________ _ 
District: --------------San p 1 er: ---------------- /f)5-;2. 

Samp 1 e Assay for: -~ 
Number· Type Descr !pt ion Location ,,iJ ~,.., c.,/::::z,,., p;, /...:Ju 

·-. ,,.n~ Ar:. 
/ 

//,:;Jr) 

/I ?,Q 

11-</0 

.~?O:L < //~{) &'7,S- 0- 52 13,0 a20 -.10 .,g 
. 

- ///40 

//'70 . 
//PO r°"I\ -
//90 

,~5?0~ /,;., 0() ~80 /0 ~ 30,q .:20 • /0 • (c 

/,.,)/ 0 ~ 

/ ,,,2 ,:/ 0 ~ 
'\ 

' /.;2 30 ~ 

/r:} ijl) 
c.. 
:::z 
:.: 

~')90"1 /~SO <;<-IS '7,5 LI ;J.,J.. I fl -.10 .. '-{ " .;io .l 

- c.. 
• C 

/ ;;(c(J -, . I< 

-
/r:;;2 7c,) ~ 

r--. 
.II 
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FREEPORT EXPLORATION COMPANY--SAMPLE LOG Sheet _2_ ;_ 
Project: _____________ _ State: ______________ _ 

Date: 
County: ______________ _ 

District: --------------San p 1 er: ---------------- /1)5-;;i. 
Samp 1 e Assay for: ~-
Number Type Description Locatio11 l"io . m~ ;;!,'7 /"///;;z,;,,, ;)/, Au Y-le, , 

/:J,{JQ 

/;;290 

S90c~ / ?,0() <? (0 s I ig 4-::,-,0 I~ -:.10 ~ </ 

C 

- /, 1/C> 

. /~:20 

/330 

/2,/./0 ~ -
S901.o /3,5-() 3<.1C> 7,S .?. <.( ll/,.2 /& -: 10 • ..2 

/"?60 
~ 

/.?')-() 
~ 

• 
/..JR{) 

~ 

~ 

' "~ . ..,.,.,. . • • ,.. ·•1.,1'1'"~ - /J90 k 

~c.;"".907 /-</t>O s.:io s /(o .3,:2.,S /{p -. 10 .</ 

1;y'/D 

, I 

/</,?() 

/'1/20 
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FREEPORT EXPLORATION COMPANY--SAMPLE LOG Sheet L.t2 I_ 

Project: --------------
Date: --------------

State: _____________ _ 
County: _____________ _ 
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FREEPORT EXPLORATION COMPANY--SAMPLE LOG Sheet _LL I_ 

Project: -------------- State: ______________ _ 

Date: 
County: ______________ _ 

District: -------------S crn pl er: 
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FREEPORT EXPLORATION COMPANY--SAMPLE LOG Sheet /;2. I_ 
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Date: --------------S c:m p I er: ---------------- /V.5 -c2 

County: ______________ _ 
District: ______________ _ 

Sample Assay for: r'\_ \ 

Number· Type Description Location /le, . 1"'10 Z-// t:} .. ·t 12,-, Pt, LJc, ;Qc, 
I 

/7(o{) 

;77/1 

/790 

. 1790 

.5:'>?IS .· 
ISJOO Sl/D s- ~o 1-J /0 -_ 10 • ,2 

I 

1910 
~ 

1P.20 ~-
- I 9.JO 

/9~0 

. 59/b I 9-::>-t) , /I $" 0/o /0 .JO 37· /(o ·-: ID •. ev 
-

I 9fo(). 

IP?O 

1920 

1990 

, S9!'7 ' 19()0 t, YO s ~-;;_ 30, q /,..2 -:-16 .2 i 
1, 

-~Pl>? ;9/0 '790 s- .20 aq .. -.1D 
~ 

10 ~.,L-

j 



I 
' 

f 
q 

\r-
.µ. 
Cl) 
Cl) . 

.c 
V> 

C, 
0 
..J 

w 
..J 
a.. 

~ 
V> 

I 
I 

>-
:z 
< a.. 
::c 

·O (,,- u 
:z 
0 

~ 
0:: 
0 
..J 
a.. 

~ 
t-
0:: 
0 
a. 
w 
w 
0:: 
LL 

.. .. .. 
Cl) >-"-' 
.µ .µ u 
cu 
.µ 
V> 

.. 
.µ 

u 
Cl) . ., 
0 
L.. 

0.. 

C•-
::, L 
0 .µ 

u VI 

0 

Cl) L 
.µ Cl) 

cu -
0 a. 

Ia 
U) 

(I 

~~ 

.... 
"' I~ 

-~ 
~ .. 

L 
0 
~ ·t 
>-~ ro 
VI 
VI ~ 

< -~ 

t 
I '1-: 

~ 

-::t 
'U 

C 
0 ·-.µ 

. ltJ 
u 
0 

..J 

C 
0 ·-.µ 
a. -L. 
u 
VI 
Cl) 

0 

Cl) 
a. 
>-
t-

Cl) i... 
- Cl) 
Q. .0 
E E 
n, ::, 

V> :z 

~ 'i 'i 
• ' . 

0 0 0 

' ' ..... 
I .. I\ ' I 

~ 'v-- ~ 

' ' ' 
,....... - '~~ r.i N -
~ -~ :::r-

() I) ~ 

. ~) VJ 
V) 
' '1 

~ ~ 0 
0 --9 

~ \I) fV) 

~ 
I) <:· ~ 0-. ~ 
" 

0-

" ' 

0 0- "-
~ ~ o; ~ Oo 

~ V) 

(I 
... 

I• 

ri )-. > (1 ~f 
~ I 'i •• , I 

• ?i • \ 
~ • \j; 

' 

l-<) () () <:) ti~ ' '- ...... ...... 
I' J 

. I, ' ' I 

~ ~ Q r{ -~ ri <f! 
' ' ' ·, '-

ex, ~ \.ri V) 
,:s-- N. --...!; ~ 

. -
('( ' __, 

~ - ~ 

rt <:) ::,.. 0 f )-- ~ ~ rJ) ~ r,') !'( 
I 
,' 

I 
I 

V) <:) \I) ½ 1\~ .I'- ' i C'fi 
'. 

<:) 
~ (j \;J ti~ l '- ~ v;) 

~ ~ "( ~ 
• I 

~ C () r- 0 0 ~ Q Q ~ & ~ 'J '--
~ ~ ,."-l-1 -.Si -(\. Q 't n 

"' ' G 0 0-- v,.,. \)'-- (,)-- \)-. \j C '() Q 0 0 '- ' ' ' :-.... fl f1. ('I ~ ('6 C) ') Q, 

·-
,, 

• 
. 

1,. •·, 

f') ~ ~, ~ t r'!:, "I. "6 ~ "t. 
... 

Cc 
0-; ~ 

('. 

V) ½ G \r, V: 
• -



OPERAT WG PLAN 

FREEPORT EXPLORATION COMPANY (Operator) 

LITTLE NORTH SANTIAM PROJECT 

MARION COUNTY, OREGON 
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A 

OPERATING PLAN 

FREEPORT EXPLORATION COMPANY (Operator) 

I. IDENTIFICATION 

A. OPERATOR(S), LESSEES, ASSIGNS OR DESIGNEES 

1. Freeport Exploration Company 
2. P. 0. Box 1911 

Reno, Nevada 89505 
3. (702) 323-2251 

B. FIELD REPRESENTATIVE 

1. Enfield B. Bell, Vice President 
2. Freeport Exploration Company 

P. o~ Box 1911 
Reno, Nevada 89505 

3. (702) 323-2251 

OR 

1. D. J. Decker 
2. Freeport Exploration Company 

P. 0. Box 992 
Mehama, Oregon_ 97384 

3. (503) 854-3594 

C. OWNERS OTHER THAN OPERATORS 

1. Shiny Rock Mining Company 
2. P. 0. Box 132 

Mehama, Oregon 97384 -. 
3. (503) 897-2336 

11. LOCATION 

A. MINING DISTRICT 

I. Lester Mining District, 
Little North Santiam drainage, Marion County, Oregon 

... 

.: 
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North Santiam Project 
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Page 3 

Sparkle 
Spokane 
Star 
Sue 1 and 2 
Tennessee 
Tiger 
Tommy 
Viking 
Whet 1 through 21 
White Bu 11 
Santiam 1 
Mandalay 
Morning Star 
Hewill-Mill Site 
Starvation-Mill Site 
Poorboy-Mill Site 

The following patented lode claims: 

Black Prince 
Eureka 6 
Eureka 7 
Eureka 8 
Eureka 12 
King 4 
Princess 

C. TYPE OF CLAIMS 

Lode 

D. NUMBER OF CLAIMS 

Unpatented Lode Claims - 246 
Patented Lode Claims - 7 
Unpatented Mill Site Claims - 3 

E. GENERAL LOCATION MAP 

Enclosed 

F. CLAIM MAP 

Enclosed 

Ill. DESCRIPTION OF OPERATIONS 

A. SURFACE DISTURBANCE MAP 

Enclosed 

Ill 

.:. 



North Santiam Project 
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B. NAME OF CLAIM GROUPS 

The following unpatented lode claims: 

Adventure 1 through 4 
Ajax 
Alex 
Aloa 1 through 6 
Anita 1 through 8 
Babe 
Bee Fraction 
Bertha E 
Big Ben 
Big Boy 6 through 14 and 16 
Blue Jay 1 through 12 
Bonnie (also known as Bonie) 
Buck 

·Bull Moose 
Bull Moose Extension 
Chipmonk land 2 (also known as Chipmunk) 
Claire 
Dolores 1, 2, 3, 10, and 11 
Donald 
Donna 
Elmira 
Eureka 1 through 5, 9 through 12, and 14 through 21 
Golden Bear 
Grace 1 through 6 
Halfway 
Hazel l through 3 
King 1, 3, 5, and 6 
Laverne (a 1 so known as Roya 1) 
Lucky 
Lure 1 through 6 
Matterhorn 
New Hope 1 through 39 
New Yorker 
Oregon Bell (also known as Oregon Belle) 
Paris 
Paul 
Paul Extension 
Portland 
Queen 2 and 3 
Remar l, 2, and 3 
Ruth l through 14 
Santiam 2 through 
Santa Fe 
Si gna 1 Hi 11 
Silver Spring 
Seattle 
Seattle Extension 

and 17 through 36 
21 

I••·, 

.. 
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B. NARRATIVE OF PROPOSED OPERATIONS 

c. 

NOTE: Narrative number designations refer to numbered map locations 
on surface disturbance map. 

Area 1. This area will receive two drill holes. One will be drilled 
from the existing road (S80) and one will be drilled on an • 
existing skid trail south of the main road. 

Area 2. Three drill sites are proposed in this area utilizing the 
existing roads. Further evaluation may necessitate improve
ment and use of the existing skid trail north of S80. 

Area 3- One drill site is proposed in this area. The site is approx
. imately 1000 feet west of dri 11 site 1 and wi 11 entai 1 con
struction of a skid trail on the contour west from site 1. 

OPERATING PERIOD 

This operating plan is for operations to be carried out commencing 
about September 1977- As results of this evaluation are compiled, a 
plan will be submitted for more extensive work. The detailed mapping 
and sampling now in progress should be concluded by August 1, 1977, 
with the drilling evaluation starting after that time. Work will con
tinue through to the winter if weather conditions permit or will resume 
in the spring if the program cannot be completed in the winter. 

D .. SURFACE RESTORATION MEASURES' 

1. Access roads - Construction, grading, draining, and bank seeding 
will be carried out as_ directed by the District Ranger and accord
ing to Forest Service regulations and standards. 

2. Drill skid trails - Upon completion of drilling in areas where 
significant mineralization does not exist, drill skid trails and 
drill sites will be recontoured and planted to native vegetation. 

3. Drill holes - All drill holes will be blocked according to Forest 
Service regulations. 

Ii. Anti-litter measures - Drill crews are responsible for cleaning 
all drill sites. Trash barrels will be supplied and maintained 
by Freeport. Port~ple toilets will be supplied at the drill sites. 

E. OTHER OPERATING PLANS 
1, •·, 

This operating plan is hereby submitted in response to a Forest Service 
Jetter dated March 8, 1977, and Regulations 36CFR 252. 

... 
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F. GENERAL INFORMATION 

1. Road access - Access to the operations will be via the Elkhorn
Elk Lake Road (S8O) and spur road~ to the Ruth, Morning Star, 
Eureka {Gold Creek), and Spokane claims. The Ceder Creek roads 
{S81 and S82) are also used to reach the New Hope claims. 

2. Gates - As e~tablished in the Shiny Rock Mining Company Operating· 
Plan, locked gates will be maintained at Gold Creek and on the 
Morning Star claim. Locking will be by one Freeport lock, one 
SRMC lock, and one Forest Service lock. 

3. Timber - Through contractual agreement, Shiny Rock Mining Company 
shall have all rights and responsibilities attendant to the owner
ship; cutting; storing; growing; and removal of timber within the 
claim area. 

IV. BOND REQUIREMENT 

A. This operation will cause significant surface resource disturbance and 
is approved subject to furnishing a bond in.the amount of ------
----------- in the form of cash or surety. 

B. A bond has previously been furnished by the Shiny Rock Mining Company 
in the amount of $11,000.00 for their operation. 

... 
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PREPARED BY=-----------=----------- DATE: July 15, 1977 
Enfield B. Be 11 
Vice President 
Freeport Exploration Company 

APPROVED BY: DATE: ------------------- ------------
District Ranger 

Note: l. Approval of this operating plan does not constitute certification of 
ownership to any person named as owner herein. 

2. Approval of this operating plan does not constitute recognition of 
the validity of any mining claim named herein> or of any mining claim 
now or hereafter covered by this plan. 

ll 



A P P E N D I X 

OPERATING CONSIDERATIONS 

The mining property has several factors which bear on the viability of a 

mine. The entire area has been within a roadless study area since 1970 which 

came about through court action against the U.S.F.S. The F.S. published a 

management plan in April 1977 covering this area (U.S. Forest Service,1977). 

This plan proposes the majority of the main area of mineralization in Sections 

29, 30, 31, and 32 be included in "Scenic Influence I and II'' of the Land Use 

Allocations as defined on Page 497 of the management plan. This calls for 

management activities which will be visually subordinate to the characteristic 

landscape. 

Also of concern is a proposal by Senator Hatfield of Oregon to include this 

area in the Hidden Wilderness. This proposal is contained in U. S. Senate Bill 

658, known as the Oregon Omnibus Wilderness Bill. Mr. Atiyeh of SRMC has been 

discussing the boundaries and restrictions of this proposal with Hatfield's 

staff. 

The Central Cascades Conservation Council recently published "A Hiker's 

Guide to Oregon's Hidden Wilderness". This council is an active lobby in the 

area and proposed an extensive area for wilderness study in the Forest Service 

Final Environmental Statement, p. 886. 
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I\.10NITOR GEOCI-IEMICAL LABORATORY 
774 South 5th Stred • P. 0. Box 1901 

Phone (702) 738-3236 

• Ell.o, Ne, ;1da 09801 

Qtcrtifirate of gnalpsis 
Date: August 25, 1976 

Invoice fl: f/792 

Client: Freeport Exploration 

Box 1911 

Reno, Nevada 89505 by D. Decker 

Client Order No.: 

Date Received: Aug. 16, 1976 

Analysis: Au, Ag, Cu, Pb, zn:, Mo (Mo will be reported later) 

Analytical Methods: Atomic absorption(Au, Ag, cu, Pb, Zn): No(Colorimetricly) 

cc: D. Decker 

SAHPLE II Au(ppro) Ag(ppm) Cu(ppm) Pb(ppm) Zn(ppm) Mo(ppm) 

RC-1 -.10 -.2 32 18 64 -2.5 

-2 -.10 -.2 28 10 22 -2.5 
-3 -.10 -.2 16 .22 122 -2.5 

-4 -.10 -.2 18 28 60 -2.5 

-5 .10 -.2 22 8 100 · -2.5 

-6 .17 .4 104 28 148 -2.5 

-7 .12 -.2 48 12 48 -2.5 

-8 .26 -.2 184 72 156 -2.5 

-9 .22 -.2 54 16 110 -2.5 

-10 .27 -.2 76 14 40 -2.S 

-ll(A) -.10 -.2 134 20 98 -2.5 

-ll(B) .27 -.2 150 16 44 -2.5 

-12 .. .19 .2 232 20 34 -2.5 

-13 -.10 1.0 340 82 180 -2.5 

-14 -.10 .2 585 32 so -2.5 

-15 .10 -.2 114 16 58 -2.S 

-16 .10 .4 650 34 154 -2.5 
f 

~17 .19 -.1 62 20 36 -2.S 

-18 .10 -.1 ,.60 20 122 -2.5 
-19 .11 -.1 36 22 74 -2.S 
-20 -.10 -.1 3 10 136 -2.5 

RC-21 .10 1.2 6 134 124 2.5 

Greater than 1000 ppm reported as percent (Assay) 

•• Break in numerical sequence 

SEP 2 8 1916" 



MONITOR GEOCHEMICAL LABORATORY 
sr-:p ., '."l -

- ~ o iJic 
774 Suuth 5th Str.:et • P. 0. Box 1901 • IJl-o, ~cvada 89801 

~ 
Freeport Exploration 
Aucust 25, 1976: Inv. 4;792 

BAfiPLE /I Au(ppm) Ac(ppm) Cu(ppm):.', Pb( ppm):.'. Zn(ppm)ic Mo(ppm) 
, 

RC-22 .34 658 • 540% • 740% .580% ll5 

-23 -.10 1.0 16 52 50 -2.5 

-24 .27 8.6 230 625 320 2.5 

-25 .24 .8 32 24 62 -2.5 

-26 .22 .2 68 20 54 -2.5 

-27 .10 -.1 26 32 80 -2.5 

-28 .33 .2 232 16 44 -2.5 

-29 -.10 -.1 80 18 102 -2.5 

-30 -.10 .4 515 16 96 -2.5 

-31 -.10 .2 3 10 108 -2.5 

-32 .10 -.1 52 16 56 -2.5 

-33 .27 -.1 3 10 92 -2.5 

-34 -.10 -.1 66 10 84 -2.5 

-35 -.10 1.8 585- 22 30 22.5 

F -36 -.10 -.1 116 18 108 -2.5 

-37 -.10 -.1 30 12 . 84 -2.5 

-38 -.10 -.1 20 10 48 -2.5 

-39 -.10 -.1 10 8 100 -2.5 

-40 -.10 -.1 60 76 220 2.5 

-41 .21 -.1 258 20 102 -2.5 

-42 -.10 -.1 34 12 110 -2.5 

-43 .27 39.0 .730% • 4057. 8.15 % +400 

-44A .16 -.1 96 48 600 7.5 

-44B .15 -.1 152 116 375 2.5 

-45 .15 -.1 38 28 252 -2.5 

-46 -.10 .2 30 20 128 -2.5 

-47 -.10 .2 114 14 122 -2.5 

-48 -.10 -.1 40 14 344 -2.5 

-49 -.10 -.2 18 16 94 -2.5 
.:. 

-50 -.10 .4 so 12 84 -2.5 
1,, ,., 

-51 -.10 -.2 825 102 480 5 
,,,..--.. 

-52 -.10 -.2 92 12 25 

'- 24 

Rf;53 -.10 -.2 4 8 22 -2.5 

• Greater than 1000 ppm reported as percent (Assay) 
•• Break In numerical sequence 

(2) 



SAMPLE# Au(ppm*) Ag(o-om*) Cu (num➔i-) Pb(unm*) Zn(nu:n*) Mo(unm*) 

II 54 -.05 -0.1 l.80 2 56 -2.5 

~ II 5.5 -.05 -0.1 l..30 2 1.1 -2.5 

" .56 -.05 -0.1 56 2 46 -2.5 
H 57 .05 -0.il 90 2 5.3 -2.5 
II 58 -.05 -0.1. 48 2 .39 -2.5 
II 59 -.05 -0.1. 195 5 84 -2.5 . 
II 60 -.05 -0.1. 1.00 3 95 -2.5 

" 61. -.05 -0.1 22 3 62 -2.5 

" 62 -.05 -0.1 37 3 .56 -2.5 
ti 63 -.05 -0.1 17 15 78 -2.5 

" 64 -.05 0.7_ 90 280 860 -2.5 
II 65 -.05 -0.1 44 50 135 -2.5 

RC 66 -.05 0.9 105 51 1.10 -2.5 

(_ ~· 67 -.05 -0.1 130 3 54 -2.5 
,r 68 -.05 -0.1. 60 3 91 -2.5 

" 69 -.05 -0.1 4.3 10 260 -2.5 
II . 70 -.05 -0.1 84 3 77 -2.5 
It 71A -.05 -0.1 1.45 8 45 -2.5 

" 71B .05 -0.1 155 6 31 -2.5 
II 72 -.05 -0.1 250 3 72 -2.5 

" 73 -.05 -0.1 91 3 46 -2.5 
II 74 ·--05 -0.1 77 3 110 -2.5 

" -75 .:. • 05 o,40. 1 135 7 58 -2.5. 
It 76 -.05 o.6 90 1.35 215 -2.5 

" 77 -.05 -0.1 1.1 7 110 -2.5 -
" 78 -.05 -0~1. 1.45· J JO -2.5 

f-- .. 79 -.05 -0.1 91. 4 87 -2.5 

" 80** -.05 -0.1 33 2 100 -2.5 



SAMPLE.# Au(onr::t*) Ag (onm-11-) Cu(upm*) Pb(unm➔i-) Zn (up~-1q No(onm*) 

" 82 -.05 0. :l. :l.45 6 45 -2.5 

~ II 83 .05 -0.1 53 8 23 -2.5 

II 84 -.05 -0.l. l.O 4 4J -2.5 
' 

II 85 -.05 -0.1 48 3 11.5 -2.5 

II 86 --0.5 -0.1 5:1. 3 79 -2.5 

II 87 -.05 -0.1 31 3 42 -2.5 

II 88 -.05 ... 0.1 77 7 57 "'."2.5 

II 89 • O!> -0.1 . 38 6 29 -2.5 

II 90 --05 -0.1 29 5 15 -2.5 
.. -·---------

RC 91 -.0.5 0.3 360 6 86 -2.5 
II 92 -.05 --0.1 79 J 77 -2.5 
II 93 -.0.5 -0.1 78 J 65 -2 • .5 

. II 94 -.0.5 o.4 54 26 265 -2.5 
II 

F 
95 -.05 0.2 125 9 130 -2.5 

,, 96 .05 44.5 .760% 130 130 -2.5 

" 97 .05 0.5 140 11 99 -2.5 
II 98 -.05 -0.1 11.5. 6 53 -2.5 
II 99 -.05 -0.1 51. 2 41 -2.5 
II 100 -.05 -0.1 .64 18 90 -2.5 
II 101 -.05 -0.1 ·9 7 64 -2.5 

.. 

" 102 -.0.5 0.1 120 8 -:'.sj- -2.5 
II 103 -.05 -0.1 23 2 BJ -2.5 
II 104 -.05 Oo2 4J 15 96 -2.5 

" 105 -.05 0.3 1.20 8 220 -2.5 
II 106 -.05 O.J ., 

93 150 280 -2.5 
.: 

. II 107 .05 -0.1· , .. S7 4 94 -2.5 

r--- II 108 -.05 -0.1. J.8 JO 98 -2.5 
II 109 -.05 -0.1 37 5 120 -2.5 
ti 110 -.05 5.6 96 · 440 105 -2.5 



.. 
SAJ:IPLE# Au (po~ri~) Ag{opm1i-} Cu{oom*) Pb(ppm~q Zn Cr~nm•;}) Mo(oor.i.*) 

-- ·----···· ··-·-•·--·-- - . . -

II lll -.05 -0.1. 40 7 87 -2.5 

~ 
II 1.1.2 -.05 -0.1 59 3 69 -2.5 

II 11.J -.05 0.1. 57 7 56 -2.5 

tr 114 -.05 0.1. 75 3 79 -2.5 

tr 115 -.05 -0.1 JS 2 120 -2.5 
------··· 

RC 116 -.05 0.2 27 7 67 -2.5 

" 117 -.05 2.9 95 2:1.5 .120% -2.5-. 

II 118 -.05 0.2 27 29 48 -2.5 

II 119 -.05 0.3 19 8 67 -2.5 

II 120 -:•05 0.2 80 5 145 -2.5 

" 1.21 -.05 -0;1. 69 8 180 -2.5 

II 122 -.05 -O.t 24 5 18 -2.5 

II 123 -.05 0.1 89 9 75 -2.5 

II 1.24 -.05 0.2 62 20 135 -2.5 

/:. 
II _125 -.05 0.1 56 12 - 89 -2.5 

II 1.26 -.05 -0.1 55 12 100 -2.5 

II 127 .05 72.0 1.50% 740 .620% -2.5 

ti 128 -.05 o.a 60 1.8 89 -2.5 

II 129 -.05 0.2 130 8 165 -2.5 
-·• 

SAMPLE# ·Au(ppm) Ag(ppm) Cu(ppm) Pb(ppm) · Zn(ppm) Mo(ppm) 

RC-130 -.05 -0.1 t4 -- . 

6 41 -2.5 

131 -.05 -0.1 11 8 47 -2.S 

132 -.OS -0.1 30 3 54 -2.5 

133: -.OS· -0.1 21 19 46 -2.S 

134 -.05 -0.1 65 3 52 -2.5 

135 -.os -0.1 45 12 125 -2.5 

lj6 -.05 -0.1 .,, .80 9 110 -2.5 

137 -.OS -0.1 59 26 155 -2.S - . 

138 -.05 -0.l '29·· 6 19 -2.5 

~ 139 -.OS -0. l 65. 8 72 -2.5 

140 -.os -0.1 57 9 125 2.5 

141 -.05 -0.1 31 26 45 -2.5 

142 -.05 2.7 57 240 56 2.5 



SAMPLE ft Au(ppm) Ag(ppm) Cu(ppm) Pb(ppm) Zn(ppm) No(ppm) 

143 -.05 0.2 33 30 55 -2. S 
144 -.-os -0.1 56 s ll•S -2. 5 
145 -.OS -0.1 9t, 7 68 -2.5 
146 -.OS -0.1 38 12 120 -2.S 
147 -.05 -0.1 51 4 92 -2. 5 
148 -.05 -0.1 55 3 86 -2.5 
149 -.os -0.l 58 5 105 -2.5 
150 -.05 -0.1 42 6 33 -2.S 

RC-151 -.os -0.1 29 8 ~ 70 -2.5 
--~-----. .. 

RC-152 -.05 -0.1 30 21 so -2.5 

153 -.OS -0.1 53 3 66 -2.5 

154 -.05 -0.1 30 8 110 -2.5 

155-A -.05 -0.1 158 6 65 -2.5 

155-B -.os 2.8 33 26 42 -2.5 

156 -.05 -0.1 47 7 - 71 -2.5 

157 -.OS -0.1 68 12 74 -2.5 

158 -.05 -0.1 69 5 . 59 -2.5 

159 -.05 -0.1 63 4 39 -2.S 

/:: 160 -.05 2.7 48 78 125 2.5 

161 -.OS -0.l 81 6 81 -2.5 

162 -.os -0.1 46 27 155 -2.5 

163 -.05 -0.1 22 9 30 -2.5 

164 -.os -0.1 53 6 57 -2.5 

165 -.os -0.1 28 6 22 -2.5 

166 -.OS -0.1 55 5 -38 -2.5 

167 -.05 -0.1 68 6 87 -2. S 

168 -.05 -0.1 116 7 69 -2.5 

169 -.05 -0.1 33 6 48 -2.5 

170 -.os -0.1 42 3 26 -2.5 

171 -.OS -0.1 87 4 32 -2.5 

172 -.OS -0.1 33 6 32 -2.5 
173 -.05 -0.1 130 6 90 -2.S-

174 -.05 -0.1 •I 48 15 98 -2.5 

175 -.05 -0.1 39 4 67 -2.5 -
176 -.05 -0.1 '67· 3 57 -2.5 
177 -.OS -0.1 127. 3 75 -2.5 

RC-178 -.05 -0.l 43 3 40 -2.5 



.. 
SAMPLE# Au(ppm) A~(ppm) Cu(epm1:) - Pb(ppm~':) Zn(ppm~':) Mo(ppm) 

RC-179 -.OS -0.1 112 3 27 -2. 5 

180-A -.OS -0.l 136 6 53 -2.5 

~ 180-B -.05 -0.1 87 3 38 -2. 5 

181 -.OS -0.1 116 s 112 -2.5 

182 -.OS -0.1 21 2 41 -2.5 

183 -.05 -0.1 51 4 68 -2.5 

184 -.OS -0.1 102 3 63 -2.5 

185 -.05 -0.1 95 6 99 -2.5 

186 -.OS -0.1 44 6 114 -2.S 

187 -.OS -0.1 36 3 53 -2.5 
188 -.os -0.1 100 3 41 -2.5 
189-A -.OS -0.1 99 3 36 -2.5 

189-B -.OS ~0.1 104 3 80 =-2.5 
190 -.05 -0.l 69 3 41 -2.5 
191 -.OS. -0.1 70 3 46 - -2.S 
192 -.05 -0.1 35 6 12 -2.5 
193 -.05 -0.1 56 2 21 -2.S 
194 -.05 -0.1 14 10 15 -2.s 
195 -.OS -0.1 100 3 59 -2.S 

f- 196 -.OS -0.1 154 2 65 -2.5 
197 -.os -0.1 94 3 so -2.s 

RC-198 -.os -0.1 78 11 81 -2.5 
- -- -~-------

RC-199 -.os -0.1 43 4 57 -2.5 

200 -.OS -0.1 71 . 2 17 -2.5 

201 -.os -0.1 75 10 62 -2.5 

202 -.OS -0.1 106 3 124 · -2.5 

203 -.os -0.1 83 8 67 ~2.5 

204 -.OS -0.1 27 2 67 -2.5 

205 -.os -0.1 29 2 59 -2.S 

206 -.OS -0.1 - 62 5 12 -2.5 

207 -.OS ;0.1 20 3 .57 -2.5 
208 -.OS -0.1 152 5 38 2.5 

209 -.OS -0.1 51 2 71 -2.5 
210 -.OS -0.1 384 4 67 -2.S 

211 -.OS -0.1 356 4 83 -2.5 
; -

I,,,., 

212 -.OS -0.1 92 2 35 -2._S c~ 213 -.OS -0.1 43 2 93 -2.5 

214 -.OS -0.1 78 2 31 -2.5 

215 -.05 -0.1 65 2 75 -2.S 

216 -.os -0.1 72 2 46 -2.5 



SflMPLI:: fl Au(ppm) AE(ppm) Cu(ppm·:,) Pb ( ppr.i-:;) Zn(ppm-::) t-Jo(ppm) 

217 -.os -0.1 27 3 69 -2.S 

218 -.OS -0.1 580 2 31 5 

219 -.05 -0.l 32 3 87 -2.5 

220 -.05 -0.1 104 5 48 -2.5 

221 -.OS -0.l 59 3 80 -2.5 

222 -.OS -0. l 30 7 15 -2.5 

223 -.OS -0.1 43 s 53 -2.5 

224 -.OS -0.1 53 13 41 -2.S 

225 -.OS -0.l 65 8 59 -2.5 

RC,..226 -.os -0.l 46 5 79 -2.5 
- ----------· --·- -· . .. --- ..... -.... --··-,. ' ... 

RC-227 -.os -0.1 55 6 74 -2.S 

228 -.os -0.1 198 7 27 -2.S 

229 -.os -0.1 130 5 30 -2.5 

230 -.os -0.1 272 3 39 -2.5 

231 -.us -0.1 406 7 58 :..2.5 

232 -.05 :...0.1 38 3 55 -2.5 

233 -.OS -0.1 62 3 63 -2.5 

234A -.os -0.1 81 4 41 -2.5 

234B -.OS -0.1 43 2 55 -2.S 

F-- 235 -.05 -0.1 37 2 30 -2.5 

236 -.05 -0.1 67 4 23 -2.5 

237 -.os -0.1 79 2 60 -2.5 

238 -.os -0.1 38, 2 so -2.5 

239 -.OS -0. 1 39 s 63 -2.5 

240 -:.05 -0.1 50 4 88 -2.S 

241 -.os -0.1 81 3 73 -2.S 

242 ...,.os -0.1 128 9 29 -2.5 

243 -.os -0.1 69 4 51 .-2.5 

2'•4 -.os -0.1 41 4 165 -2.5 

245 -.OS -0.1 51 3 57 -2.5 

246 -.OS -0.1 56 4 142 -2.5 

RC-247 -.OS -0.1 52 6 92 -2.S 

RC-248. -.os -0.1 63 32 102 -2.S 

249 -.os -0.1 46 2 so -2.5 --
250 -.OS -0.1 136 6 106 -2.5 



S!,MPLE# Au(opm*) Ag('Oom*) Cu (on::1*) Pb(ppm*) Zn(nnm*) No{'Onr.i*) 

-- --- 8 4J RC 251. -.05 -0.1. · ·235 _ 2.5 ...,___ ____ 

~ II 252 -.05 -0.1 85 3 6 5.0 

., 253 -.05 -0.1. 59 3 47 -2.5 

tr 254 -.05 -0.1. 63 J 52 5.0 
ti 255 -.05 -0.1 20 3 5 -2.5 

II 256 -.05 1 .• 8 62 J 37 -2.5 

ti 257 -.05 -0.1. 86 J 72 -2.5 ... 
ti 258 -.05 -0.1 22 78 46 -2.5 
II 259 -.05 0.2 12 3 18 -2.5 

" 2-60A -.05 -0.1 J4 J 90 -2.5 
II 260B -.05 -0.1. 50 J 105 -2.5 
II 261. -.05 0.1. 57 J l14 -2.5 
II 262 -.05 -0.1 80 11 84 -2.5 

. II 263 -.05 -0.1 51 3 122 -2.1 

r·· 2l>4 -.05 -0.1. 48 4 27 -2.5 
It 265 -.05 -0.1. JO 3 55 -2.5 

-- ---- -- -- . . - - - ·-----------
RC 266 -.05 -0.1 38 3 54 -2.5 

" 267 ...... 05 -0.1 7 3 . 77- -2.5 
ti 268 -.05 -0.1 56 3 102 5.0 
It 269 -.05 -0.1 74 3 70 -2.5 
It 270 -.05 ·-0.1 31 4 67 -2.5 

- It 271 -.05 -0.1 52 4 11.5 -2.5. 
II 

-------, 
272 -.05 0.3 // 250 .' 270 870 -2.5 , ..___ __ -- - . 

" 273 -.05 0.1 6J.i. 9 305 -2.5 
II 274 -.05 -0.1 51 1.1 2l5 -2.5 
II 275 -.05 -0.]. 46 9 1-02 -2.5 -

I•,., 

" 276 -.05 -0.1 33 J 70 -2.5 
C 277 -.05 -0.1 J6 4 79 -2.5 

" 2?8 . ..;..05 -0.1. 45 3 75 -2.5 
It 279 -.05 -0.1 76 19 685 -2.5 



SANPLE# Au{oom*) A~ (-oom-r.-) Cu(opm*) . Pb(u-::1=*) Zn(oo:n*) No (-::rnn*) 
--------·--- ··-··-·-- --- -- -----------------------

II 280 -.05 -0.:1. 47 4 73 -2.5 
~ 281. -.0.5 -0.1 51. 44 300 -2.5 

II 282 
--, 

-.05 -0.1 l.95 J 1.06 -2.5 
( 

i 
J 

3d E282 RC 283 -.05 -0.1. 11. 7 ' 12 · JOO -2.5 , 

'---.. ,.,. 
ti 284** -~.05 -0.:1. 76 J 72 -2.5 . 

SAHPLE if Au(pprn) Ag(ppm) Cu(ppm1;) Pb(ppm*) Zn(ppm*) Mo(ppra) 

RC-285 -0.5 -0.1. 51 57 366 2.5 

286A -0.5 · O. l 27 18 102 -2.s 

286B -0.5 0.3 60 20 112 -2.5 

287 -0.5 0.2 94 20 62 -2.5 

288 -o.s -0.1 42 23 108 -2.5 

289 -o.s -0.1 58 21 86 -2.5 

290 -0.5 . -0.1 14 ·. 24 74 -2.5 

291 -0.5 -0.1 35 29 72 2.5 

292 -o.s -0.1 90 18 78 -2.5 

F 



.. 
S,\MPJ.E ;1 Alt(_p_p~l Ar.( ppm) Cu(ppm)~': F.b ( p_prn 2 ~nJ.PP.!!12 ~:o(p_r:n) ----·---

r.c-t61 .22 5.4 . 6107. 396 -
200 .2887. 

-502 .so .4 26 48 11,2 7.5 
-503 .10 ,6 296 18 70 5 
·•-J-

HS:504 -.10 ,2 6 16 20 2.5 
Rc=to5 .27 .2 42 26 122 -2.5 

-506 .27 .2 24 16 l18 7.5 
-507 · • 17 -.2 100 20 90 5 

-508 -.10 -.2 18 18 64 -2.5 
-509 -.10 .2 22 12 36 -2.5 
-510 -_·;-.: 

-.10 .4 100 314 475 -2.5 

RC-511 -.10 -.2 48 26 106 5 

-512 -.10 -.2 40 20 68 2.5 
·, 

-513 .15 .2 18 30 118 2.5 

-514 -.10 -.2 22 16" 94 5 

-515 -.·10 -.2 18 12 116 5 

-516 -.10 .2 30 12 118 -2.5 

-517 -.10 -.2 12 22 238 -2.5 

-518 .17 36.0 .130% 78 126 25 

. r- -519 -.10 -.2 34 10. 116 -2.5 

·-520 -.10 -.2 64 18 110 2.5 · 

-521 -.10 -.2 14 6 58 7.5 

-522 -.10 -.2 46 1~ 82 -2.5 

-523 -.10 -.2 44· 10 100 2.5 

-524 -.10 .2 58 10 104 -2.5 

-525 -.10 -.2 26 8 92 -2.5 

-526 .10 .8 120 195 212 10 

-527 .12 .2 56 84 120 2.5 
•• 

--528 · .10 .2 42 74 104 5 

-529 -.10 .4 162 74 54 5 

-530 -.10 -.2 38 46 64 2.5 

-531 -.10 -.2 10 24 148 2.5 

RC-532. -.10 .2 54 l16 122 2.5 
• Greater than 1000 ppm reported as percent (Assay) 

•• Break in numerical sequence 

C 



(. 

>-

.f-· 

H..c.v.1.,1.A.VJ.'- vJ . .1v~1.l.AJlU.J.vl'-.1J J...,J\.UV.I.\il..1Vli.I 

77•1 South 5th Street • P. 0. Box 1901 • EH.o, :S:t:\;1da 09801 

Freeport Explorati'on 
9/3/76: Inv. if 818 

SAMPLE ff Au( ppm) Ar:,(ppm) Cu(ppm-.';) Pb( PJ1m·:;) Zn(-ppm1;) -------
RC-533 .39 -.2 6 34 120 

-534 .27 .4 82 110· 372 

-535 .22 .2 40 36 148 

-536 .39 -.2 32 54 92 

-537 .21 3.2 18 162 392 

-538 -.10 .8 3 16 106 

-539 -.10 .2 14 12 62 

-540 -.10 -.2 4 8 70 

-541 .20 -.2 26 12 76 

-542 -.10 .2 52 8 60 

-543 .12. .4 44 22 66 

-544 -.10 .2 22 16 88 

-545 .12 -.2 32 18 80 

RC-546 {t .12 -.2 42 14 .so 
J .. J:. ·- . ·•. 

546 8 -.OS -0.1 39 6 36 

547 -.05 0.6 81 372 .1IO% 

548 -.OS -0.1 32 13 91 

549 -.05 -0.1 144 9 144 

550 -.05 -0.1 56' 11 92 

551 .10 ·49_9 .535% 362 .115% 

552 -.os o.s 65 21 150 

553 -.05 5.8 200 322 154 

554 -.OS 0.3 132 17 158 

555 -.05 -0.1 50 7 89 

556 -.05 -0.1 36 21 24 

557 -.os -0.1 23 16 55 
.-

558 -.05 0.3 44 15 87 
559 · -.OS 2.3 30 108 196 

560 -.05 -0.1 51 354 304 

561 -.os 0.2 118 • 128 322 

562 -.05 -·0.1 ',52 18 166 

563 -.05 1.2 126 780 .1657.: 

564 -.05 -0.1 57 ·12 148 

---- ----·-- ·----------··----- -,- --- . ··--·-~ - ·----.. ---- .•----.-.. ..--.-----~-------- ... -

""I 

SEP 2 8 i976 

Ho(ppm) -----
5 

2.5 

2.5 

-2.5 

5 

-2.5 

.:...2.5 

-2.5 

-2.5 

2.5 

2.5 

-2.5 

-2.5 

5 

-2.5 

-2.5 

-2.S 

-2.s 

·2.5 

20 

-2.5 

25 

-2.5 

-2.5 

2.5 

2.5 

-2.5 

7.5 

2.5 

-2.5 ..: 

-2.s 

-2.5 

-2.5 



.. 

SAl'IPLE// Au(ppm-11-) Ag (pprn-l'r) Cu (uur2·~-} Pb(uu;;i-i~) Zn (pnm.*) Eo(pnm*) 
tr 565 -.05 -0.'.I. 90 J 75 -2.5 

A 566 -.05 -0.'.I. 75 3 76 -2.5 
II 567 -.05 -0.]. 45 3 98 -2.5 
II 568 -.05 0.5 55 154 390 2.5 
II 569 -.05 0.9 77 240 220 2.5 

. II 570 -.05 -0.:1. 33 10 23 -2.5 . · 
RC 571 • 1.0 21.9 .220.% 190 360 -2.5 

ti 572 -.05 0.1. 78 17 117 -2.5 
II 573 -.05 -0.1. 70 3 131 -2.5 
II 574 -.05 -0.1 36 9 76 -2.5 
II 575 -.05 4.0 · 160 12 56 -2.5 

'-----· -· . 

II 576 -.05 o.6 15 4 21 ·-2.5 

':' 577 -.05 -0.1 1.50 3 107 -2.5 
,.,,,,._ .. , 578 -.05 -0.1. 49 5 79 -2.5 

II 579 -.05 -0.1. 66 7 61 -2.5 
II 580 -.05 -0 . .-1. .··2ao 3 78 -2.5 
II 58:l. -.05 -0.1 1.1.0 8 11.6 -2.5 
II 582 -.05 -0 .. 1. '-----3"7 4 103 -2.5 
II 583 ;...03 -0.1 42 ·5 67 -2.5 
It 584 -.05 -0.1 50 4 61 -2.5-
II 585 -.05 1 .• 1. 31 187 590 -2.5 
ll 586 -.05 -0.1 20 4 64 -2.5 
II 587 -.05 0.3 74 17 86 -2.5 
II 588 -.05 -0.1 .,53 3 45 -2.5 
II 589 -.05 -0.1. 35 31 2 -2.5 

..: 

II 590 -.05 -0.1. 
r' 

36 11 1.45 -2.5 
~. 591 -.05 -0.1. 57 4 153 -2.5 

It 592 -.05 3.9 1.87 770 ..1.60% -2.5 
II 593 -.05 2.4 1.88 .510 40.5 -2 • .5 
II 94 -.os - . . 49 1 -?-



1111 

SAHPLE// Au ( uum.•.v~) Ag(pnm-?E-) C11. (upm.*) Pb(un:r:l") Zn ( DDI!l-?'") Iio (ntJr:-.*) 

RC 595 -.05 0~3 . t9 3 63 -2.5 
~ 

I 596 -.05 O.J 6:t 7 6:t -2.5 

II 597 -.05 -0.1. 50 3 68 -2.5 
II 598 -.05 -0.1 31. 4 58 -2.5 
n 599 -.05 -0.1 36 13 140 -2.5 
II 600 -.05 -0.1 40 3 70 -2 .. 5 

II 601. -~05 -0.1. 24 42 ·495 -2.5· 
II 602 -.05 -0.1 52 3 60 -2.5 
II 603 -.05 -0.1 36 4 67 -2.5 

-!:·k 
604 -o.s -0.1 65 "27 75 -2.5 
605 -0.5 -0.1 112 20 65 -2. 5 
606 -o.s -0.1 54 20 71 -2 .. S 
607 -0.5 -0.1 44 17 94 2 .. 5 
608 -o.s -0.1 65 18 72 -2. 5 
609 -o.s -0.1 42 20 99 -2.5 
610 -o.s -0.1 74 24 75 2.5 
611 -0.5 -0.1 35 20 94 -2.5 
612· -o.s -0.1 46 20 75 -2.5 
613 -o.s 0.1 87 .175% .570% -2.5 
614 -0.5 0.1 56 31 190 -2.5 
615 -o.s -0.1 14 14 155 -2.5 
616 -0.5 ~0.1 62 17 88 2.5 --------

• Greater than 1000 ppm reported as percent (Assay) 
•• Break in numerical sequence 

.: 

r 



S.-\~'. i'LE ;J :"·Y_(_pp~n) ~-1·,_(_pp~n_)_ - C11( ppm·:,) }';)( p p1r: 0·,) Zn( pp:~0-,) !'.o(pp:n) - ~-- - - -·-- ---

HC-1001 -.10 .4 18 18 114 -2. 5 
-1002 .15 -.2 38 18 116 5 
-1003 -.10 -.2 36 26 164 2.5 

-1004 .34 -.2 18 40 160 5 

-1005 .31 -.2 12 18 118 5 

-1006 -.10 -.2 40 so 120 2.5 

-1007 -.10 -.2 3 15 100 -2.5 

-1008 -.10 -.2 34 12 74 5 

-1009- -.10 .2 60 68 210 5 

-1010 -.10 -.2 42 14 120 2.5 

-1011 -.10 -.2 38 14 100 5 

-1012 -.10 -.2 10 12 108 -2.5 

RC-1013 -.10 -.2 3 6 40 5 

:. 



"I 

r--~ :-- -
MONITOR GEOCI-IEMICAL LABORATORY .. t:-.: ~:1 . \ . .. . 

l~ i (; 

774 South 5th Street • P. 0. Box 1901 • Elko, Nevada 89801 

Freeport Exploration 
Aueust 25, 1976: Inv. ;'t792 

SAMPLE ti Au(ppm) Ag(pem) Cu(ppm)i', Pb(ppm)1, Zn(ppm1,) Mo(ppm) 

RC-2001 .34 -.2 3 12 80 2.5 

-2002 .10 1.2 8 16 70 2.5 

-2003 -.10 .4 82 10 108 -2.5 

-2004 .34 -.2 14 12 42 7.5 

-2005 -.10 .2 4 12 90 -2.5 

-2006 -.10 -.2 3 14 28 -2.5 

-2007 -.10 -.2 3 38 86 -2.5 

-2008 .1i -.2 6 14 98 -2.5 

-2009 .29 -.2 4 14 40 -2.5 

-2010 .14 -.2 4 26 76 -2.5 

-2011 -.10 -.2 26 14 86 -2 .. 5 

-2012 -.10 -.2 12 10 122 -2.5 

-2013 -.10 -.2 5 6 28 -2.5 

-2014 .10 -.2 3 24 120 -2.5 

·f: -2015 -.10 .2 18 735 150 7.5 

-2016 -.10 .4 32 70 166 -2.5 

-2017 -.10 -.2 100 142 176 5 

-2018 -.10 -.2 12 58 210 -2.5 

-2019 .21 -.2 34 32 40 -2.5 

·-2020 -.10 -.2 8 46 54 -2.5 

-2021 -.10 .2 84 74 58 -2.5 

-2022 -.10 -.2 6 34 32 -2.5 

-2023 -.10 -.2 16 96 46 -2.5 

-2024 .12 -.2 40 48 118 -2.5 

-2025 .10 .2 26 10 116 -2.5 

-2026 -.10 -.2 14 18 128 -2.5 

-2027 -.10 -.2 8 8 92 -2.5 

-2028 .12 -.2 26 12 88 -2. 5 

-2029 -.10 -.2 •I 18 12 86 -2.5 

-2030 -.10 -.2 56 50 232 -2.s ..:. 

-2031 -.10 -.2 '2·6 14 114 -2.5 

C -2032 -.10 -.2 3 18 114 -2.5 

-2033 -.10 -.2 18 6 36 -2.5 

RC-2034 .10 -.2 14 12 80 -2.5 
• Greater than 1000 ppm reported as percent (Assay) 
•• Break in numerical sequence 

(3) 



... 

IHONITOR GEOCHEMICAL LABORATORY SEP 2 8 1976 
774 South 5th Street • P. 0. !3ox 1901 • Elko, Nevada 89801 

Freeport Exploration 
Aueust 25, 1976: Inv. 11792 

SAMPLE fl Au(ppm) Ac(epm) Cu(ppw':) Pb( ppm~·.) Zn( ppm~".) Mo(ppm) 

RC-2035 -.10 .2 3 8 68 -2. 5 

-2036' -.10 -.2 3 8 54. -2.5 

-2037 -.10 -.2 5 6 64 -2.5 

-2038 -.10 -.2 34 76 180 -2.5 

-2039 -.10 .4 20 6 70 -2.5 

-2040 -.10 -.2 12 8 82 -2.5 

-2041 -.10 -.2 8 22 30 -2.5 

-2042 -.10 -.2 30 16 100 -2.5 

-2043 -. 10 · -.2 10 10 90 -2.5 

-2044 -.10 .2 16 4 14 -2.5 

-2045 -.10 -.2 4 10 68 -2.5 
-

-2046 .21 .2 26 30 70 2.5 

-2047 -.10 .2 34 26 82 5 

-2048 .22 .4 26 16 58 -2.S 

~ -2049 -.10 ._6 24 14 80 -2.5 

-2050 -.10 -.2 34 12 38 5 

-2051 -.10 .4 84 16 74 2.5 

-2052 -.10 -.2 64 12 54 2.5 

-2053 -.10 -.2 20 122 160 -2.S 

-2054 .17 -.2 66 18 34 -2.5 

-2055 .12 .2 36 10 82 2.5 

-2056 -.10 .4 116 12 30 5 

-2057 . 
-.10 .. 2 184 16 92 .-2.5 

-2058 -.10 -.2 6 16 110 -2.5 

-2059 -.10 .8 8 20 132 -2.5 

-2060 -.10 .4 30 32 100 -2.5 

-2061 -.10 .6 52 ·58 90 2.5 

-2062 -.10 .2 16 12 58 -2.5 

-2063 .26 -.2 40 12 50 2.5 

-2064 .17 1.0 204 30 -2.5 .: 
so 

-2065 .29 -.2 138 .. 24 78 2.5 

r -2066 .22 .4 404 80 146 5 

-2067 1.71 91.0 21.57. 760 .1157. 22.5 

RC-2068 .45 1.2 765 28 52 2.5 
• Greater than 1000 ppm reported as percent (Assay) 

•• Break in numerical sequence 

(4) 



"I 

r r,1or~ITOR GEOCIIEl\1ICAL LABOHATORY (• ,: 'j n r, ,._,,_. r, o 

17·1 s .. 11th 5th Sllect • P. 0. Box !'JOI • 1:11.o, Ncntla S')S0l 

F~ccport Exploration 
A11r,ust 25, 1976: Inv. 1i792 

S/,MPLE ff ~~~(!2r:11) A t_(pJ?~2 Cu(p2m-::) _!'b( PP!_~) Zn( ppm~·:) !:.i.?_(p_p: n) -----
RC-2069 .27 -.2 78 14 34 5 

-2070 -.10 3.8 226 62 56 10 

-2071 -.10 .2 36 8 /10 10 

-2072 .13 .4 104 14 122 2~5 

-2073 .10 .2 138 14 62 -2.5 

-2074 .21 .4 78 18 94 7.5 

-2075 .15 .4 204 14 62 10 

-2076 .21 -.2 32 34 138 5 

-2077 .10 -.2 52 12 88 2.5 

-2078 -.10 ...:. . 2 16 14 70 -2. 5 

-2079 ._ .10 -.2 48 4 100 -2.5 

-2080 .10 -.2 58 14 124 2.5 

-2081 -.10 -.2 62 30 104 5 

-2082 -.10 -.2 26 14 92 2.5 

F 
-2083 -.10 -.2 66 16 136 7.5 

-2084 .17 .4 130 14 252 10 

-2085 -.10 .• 6 200 4 30 5 

-2086 .11 .4 184 22 80 2.5 

-2087 .26 .6 126 20 72 . 7,.5 

-2088 .13 .6 62 16 68 · 2.5 
-2089 .13 .6 78 18 90 5 

-2090 -.10 .2 52 22 68 -2. 5 
-2091 .24 .2· 58 20 58 2.5 
-2092 .26 .8 630 24 36 5 

-2093 .22 .4 6 12 32 2.5 
-2094 .10 .4· 32 22 120 5 
-2095 -.10 .4 88 18 84 2.5 
-2096 -.10 -.2 36 12 90 2.5 

-2097 -.10 -.2·''. 90 44 160 -2.5 
.:. 



RC-2098 54 ~-.. 48 (',::, 315 2,..__ 7. 5 ,., 0 -.10(""' 1.2 r 

-2099 so 22 304 -2,S -.10 .4 

-2100 !18 24 170 -2,S -.10 .2 

-2101 8 18 76 -2.5 • 31 - .2 

-2102 212 16 190 2.5 -.10 .6 

-2103 234 · 40 280 5 -.10 1.4 

-2104 74 32 226 2.5 -.ro .4 

2105 40 20 130 -2.5 • l 0 . ,{J, 

-2106 ---- 18 12 -2. 5 -.10 .6 182 

-2107 .2757. 94 314 2.5 -.10 3.4 

-2108 600 44 226 -2.5 -.10 .6 

-2109 20 10 80 -2.5 -.10 .4 
-2110 104 20 234 :-2,5 -.10 .2 

-2111 32 40 150 -2.5 -.10 .2 

-2112 18 14 60 ·-2. 5 -'.10 .4 

-2113 24 20 64 5 .27 .2 

RC-2114 104 14 56 2.5 -.10 .2 
* Greater than 1000 ppm reported as percent (Assay) 

i- ** Break in numerical sequence 

(2) 

.:. 

I,•-, 

C 



RC-2115 32 18 136 2,5 .26 .2 

-2116 28 12 20 -2.5 -.10 .2 

-2117 30 12 l16 2.5 -.10 . 2 

( 
-2118 1116 16 76 2.5 -.10 • 6 

~ -2119 24 20 68 -2.5 .15 .2 

-2120 66 12 14 -2.5 -.10 .2 

-2121 60 18 28 -2. 5 -.10 .2 

-2122 22 30 30 25 -.10 .4 

-2123 30 20 30 15 .17 .4 

-2124 226 12 34 7.5 :-.10 .2 . 
-2125 310 16 48 7.5 -.10 .2 

-2126 950 14 56 12.5 .10 .6 

-2127 535 8 34 5 -.10 .8 

-2128 238 ·10 40 -2.5 · -.10 .2 

-2129 232 10 68 2.5 -.10 ,6 

RC-2130 318 12 70 2.5 -.10 .4 

-2131 398 28 116 10 -.10 .4 

-2132 180 20 94 -2.5 .15 .4 
-2133 12 14 82 -2.5 -.10 .4 
-2134 42 20 114 5 -.10 .2 

£- -2135 24 28 42 -2.5 -.10 .2 

-2136 18 22 134 2.5 -.10 .2 

-2137 46 28 114 2.5 .17 -.2 

-2138 26 18 30 2.5 -:-,10 -.2 

-2139 82 22 84 2.5 -.10 .4 

-2140 730 22 66 2.5 .· .1_7 .4 

-2141· 144 16 ·66 2.5 .24 .6 

-2142 180 22 78 7.5 -.10 .2 -
<-=__:-2143 32 28 t,6 5 -.10 .2 

-2lll4 56 26 58 2.5 -.10 .4 

~v -2145 42 22 140 5 -.10 -.2 
~l \J,-\.) -2146 40 26 76 2.5 -.10 .2 

-2147 26 22 88 2.5 .22 .2 

Rc-21',8 '4 28 58 -2,S .36 .4 
RC-21',9 26 28 90 -2.5 .24 -.2 

-2150 32 30 80 -2.5 -.10 .2 

-2151 176 24 78 -2.5 -.10 .4 
r 

• 
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MONITOR GEOCHEMICAL LABORATORY 
774 South 5th Street • P. 0. Box 1901 • Elko, Nevada 89801 

Phone (702) 738-3236 

QCertificate of £lnalpsis 
Date: September 19, 1976 

Invoice II: fJ839 

Client: Freeport Exploration 

Box 1911 

Reno, Nevada 89505 

Client Order No.: 

Date Received: Sept. 11•, 197 6 

BY: 

Analysis: Au, Ag, Cu, Pb, Zn, Mo 

D. Decker 

Anal)1ical Methods: Atomic absorption: Colorimetric(No) 

cc: D. Decker 

SAMPLE /J Au(ppm) Ag(ppm) Cu(ppm)1: Pb(ppm)1: Zn(pprri)* Mo(ppm) 

Series RC2152 · .58 -.2 2. 7 57. .310% 2.70% 25 

2153 .10 -.2 9.75% 6.95 7. 1.407. 5 

2154 .55 .2 292 260 150 -2.s 

2155 .41 -.2 122 66 138 -2.5 

2156 -.10 .2 108 34 54 · -2.5 

2157 -.10 -.2 56 18 66 -2.5 

2158 -.10 -.2 84 14 92 -2.5 

2159 .14 -.2 132 16 102 -2.5 

2160 .31 .4 50 38 70 5 

2161 .43 -.2 24 14 56 -2.5 

2162 -.10 -.2 64 12 36 -2.5 

2163 -.10 .:...2 70 28 104 -2.5 

2164 .27 -.2 80 14 34 2.5 

2165 .31 -.2 16 38 58 -2.5 

2166 .17 .6 52 640. 214 2.5 

2167 -.10 -.2 3 22 78 -2.S 

2168 .13 -.2 100 32 140 -2.5 

2169 .34 10.0 334 . .470% .300% 45 

2170 .21 18.2 , .•. .155% .9757. .915% 10 

2171 -.10 .4 3 180 .105% -2.5 

2172 -~10 1.6 108 730 266 17.5 

2173 -.10 6.2 320 372 865 15 

• Greater than 1000 ppm reported as percent (Assay) 

•• Break in numerical sequence 

------ -- ----------- - ~·-·---· 

""' 
SEP 2 1 

~ 
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I\10NITOR GEOCHEMICAL LABORATORY SEP 2 1 1976 

774 South 5th Street • P. 0. I3ox 1901 • Elko, Nevada 89801 

)- Freeport Exploration 
Inv. ff 839: 9/19/76 

SAMPLE ff , Au(ppm) Ar)pprn) Cu(ppm;':) Pb( ppm1:) Zn( ppm;':) Mo(ppm) 

Series RC2174 .14 . 6.8 168 • lliSi. 168 12.5 

2175 -.10 -.2 102 245 240 -2.5 

2176 -.10 -.2 66 14 72 -2.5 

------ 2177 -.10 -.2 74 16 112 -2.5 ---,s~ 2178 -.10 -.2 62 12 50 -2.5 

~~- 2179 -.10 .6 96 10 64 . -2.5· 
°'() 2180 -.10 .4 208 8 78 -2c5 

2181 -.10 -.2 72 8 52 -2.S 

2182 -.10 -.2 72 8 54 -2.5 

2183 -.10. • 8·· 26 30 144 -2.5 

2184 -.10 .2 206 56 82 5 

2185 -.10 -.2 50 6 52 -2.s 

2186 -.10 .2 66 28 90 -2.5 

2187 -.10 -.2 62 6 68 -2.5 

~ 2188 -.10 -.2 94 10 28 -2.S 

2189 .10 -.2 78 6 34 2.5 

2190 .27 .2 705 24 80 -2.S 

2191 .24 -.2 635 , 152 ,,/ 206 s 

2192 .13 -.2 218 24 64 -2.S 

2193 .13 -.2 96 22 40 -2.S 

2194 -.10 -.2 38 12 20 -2.5 

2195 -.10 -.2 190 12 28 2.5 

2196 .16 -.2 164 4 12 • -2.5 

2197 -.10 .8 .1407. 48 104 -2.5 

2198 -.10 -.2 44 8 6 -2.5 

2199 .24 -.2 344 8 26 7.5 

2200 -.10 -.2 60 102 210 -2.S 

,_,( 2201 -.10 1.0 106 58 74 40 

.f~· 
2202 -.10 -.2 44 . 102 118 -2.S 

.:. 

2203 -.10 -,.2 106 · 46 48 2.5 , . , 
2204 .10 .4 42 38 144 -2.5 

r 2205 40 52 -2. 5 l -.10 .2 80 

2206 -.10 .4 88 76 118 -2.5 

2207 -.10 -.2 · 62 18 76 -2.5 
* Greater than 1000 ppm reported as percent (Assay) 

** Break in numerical sequence 

(2) 
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IViONITOR GEOCHEJ\'iICAL LABORATORY 

(·!. p 2· ~•[. 

774 South 5th Street • P. 0. Box 1901 • Ello, Ne\ ada b9S0I 

Freeport Exploration 

( 
Inv. {/839: 9 /19 /7 6 

s.r~~lPLE lf ~u(r_pm) Ac_(_ppm) Cu(pp:n-:,) Pb( pprn-:,) Zn(_pp;n-:,) Mo(ppm2. ,~ 

S~ries HC2208 -.10 -.2 72 18 104 -2, 5 

2209 -.10 -.2 20 12 44 -2.S 

2210 -.10 -.2 54 24 114 -2.5 
·---· . , ;- 2211 -.10 .2 114 24 66 2.5 

'-'I' \' 2212 -.10 -.2 90 20 56 ,,, -2.5 

2213 .14 -.2 46 48 90 -2. 5· 

i\JI 2214 -.10 -.2 28 16 48 -2.5 

2215 -.10 -.2 70 12 42 -2.5 
'l)ft- '{¥ 2216 -.10 -.2 64 12 64 -2.5 

2217 -.10 -.2 li4 20 80 -2.5 

2218 -.10 -.2 30" 14 90 --2.5 

2219 -.10 -.2 68 16 84 -2.5 

2220 .48 -.2 26 16 48i -2.5 

2221 -.10 -.2 76 4 lQ.- -2.5 

2222 -.10 .2 370 12 46 -2.5 

2223 -.10 .4 388 12 48 -2.5 

2224 -.10 .4 370 18 48 -2.5 

2225 .12 .4 .1307. 14 46 5 

2226 -. 10 .2 74 16 50 -2.S 

1. •·, 
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MONITOR GEOCHEMICAL LABORATORY 
774 South 5th Street • P. 0. Box 1901 • Elko, Nevada 89801 

OCT 14 vr 
·-1 

Phone (702) 738-3236 

Qtertificate of £!nalps'is' 
Date: 

Invoice#: 

Client: 

October 10, 1976 

i/880 

Freeport Exploration 

Box 1911 

Reno, Nevada89505 bys D. Decker 

Client Order No.: 

Date Received: 10/2/76 

Analysis: Au, Ag, Cu, Pb, Zn, Mo 

Analytical Methods: Atomic absorption: Colorimetric(Mo) 

cc: D. Decker, Mehama, Oregon 

SAMPLE II Au(Eem) Af.2(ppm) cu{ppm*) 

RC-2227 -. 10 .8 264 

-2228 .14 1.0 320 

-2229 -. 10 2.3 374 

-2230 .26 .3 72 

-2231 -. 10 1.2 .198% 

-2232 .17 .4 48 

Pb{ppm*) 

140 

75 

67 

41 

282 

26 

Zn(ppm)* 

210 

114 

196 

46 

• 700% 

104 

Mo(ppm) 

s 

2.5 

-2.5 

2.5 

-2.5 

-2.5 

//5 
/ti 

/.I,'( J.,. 
~~, 
C7 ,ell'/ 

-2233 .33 67.0 1.18 % .2387. .394% ___ 6S- --· --
- ---·------------ ------- -- - ---- ----------

)Ill ,J~34 .29 19.0 · 
. Gt -2235 -.10 .5 

-2236 .10 .7 

-2237 -.10 1.7 

-2238 -.10 .4 

-2239 -.10 .4 

-2240 .10 .2 

-2241 -.10 .• 4 

-2242 -.10 .3 

~~ 
,,. 

-2243 .51 16.5 

~t' __ -2244 .48 37.0 

RC-2245 1.27 1.1 

• Greater than 1000 ppm reported as percent (Assay) 

•• Break in numerical sequence 

1.64 % 

196 

164 

640 

-~40 

44 

22 

54 

40 
.,, .216% 

.1787. 
I••·, 56 

75 

35 

55 

34 

14 

14 

14 

68 

26 

1.160% 

1.2307. 

120 

132 2.5 

68 -2.5 

76 7.5 

32 22.5 

34 -2.5 

56 -2.s 

28 10 

164 5 

50 -2.5 

5.30 % 10 

5.35 % 10 

260 -2.5 

{✓.;;:/~ 
Quayle Lusty 
Manager 

-



5A~·'.PL£ ii t:~ii_pprn_2 ~2.( _l~_prn) • c,.iJ?En·::) Pb( ppir:;·:) fn(J!J~;•:) !-!o( p_p:11) -----

/( RC-221,6 
\ -. 10 •. 

,, 
• 4 ', 145 · 4 ,~\. ... -~s4 l -2.5 

221,7 -.10 .2 so 18 72 2.5 

2248 -.10 .2 26 18 24 -2.S 

2249 • 15 .2 12 16 26 • -2.5 

2250 -.10 .2 38 16 16 -2.s 

2251 -.10 .4 52 16 34 s 
' 2252 -.10 .4 276 18 40 2.5 

22"5"3 -.10 • "9 12 70 104 -2.S 

I 2254 -.10 •. Q 58 24 28 2.5 

2255 -.10 . . 2 38 16 18 -2.5 

2256 ~-10 .2 94 24 88 -2.5 

2257. -:.10 .2 46, · 20 44 -2.s 

2258 .15 .4 110 24 104 -2.5 

2259 .10 .2 22 14 32 -2.5 

22"60 • to .4 54 20 98 :...z.s 
2261 -.10 6.6 - 46 715 .1207. 10 

/:- 2262 .15 .4 24 20 52 -2.s . 
j 2263 -.10 2.2 740 102 120 35 

12264 .10 1.6 .135% 34 160 110 

'2265 .10 .6 92 70 410 . 10 
' ; 2266 .• 10 1.0 44 550 .1307. 5 

2267 .10 .2 10 10 · 14 7.5 

i2268 -.10 .2 18 18 24 -2.S 



SAMPL£il Au(pEm*) Ag(ppm*) Cu(ppm*) Pb(ppm*) Zn(ppm*) Mo(ppm*) 

RC 2269 -.os 4.4 875 35 46 20 
.. 2270 -.os 0.2 13 22 78 2.5 r .. 2271 -.05 0.3 44 44 360 10 
It 2272 -.05 0.1 40 20 93 7.5 
It 2273 -.05 0.1 57 10 151 5 
It 2274 .17 0.3 12 9 9 5 
It 2275 -.os 0.2 74 11 85 7.5 

" 2276 -.05 -0.1 20 9 37 7.5 .. 2277 -.05 0.2 19 10 70 5 
,. 2278 -.os -0.1 18 11 · 59 7.5 

" 2279 .... os 0.3 21 13 80 2.5 
It 2280 -.05 -0-;.1 30 7 34 5 
rt 2281 -.05 -0.1 13 4 4 5 

" 2282 -.05 0.4 112 10 10 5 
It 2283 -.05 0.6 48 6 106 7.5 
It 2284 -.05 0.2 39 13 47 5 .. 2285 -.05 -0.1 42 10 63 5 - .. _ ... _______ . 

. ---- --- --- - -- -- ·------ -

RC 2286 -.05 -0.1 91 8 895 -2.5 
/"""' 

ti 2287 -.05 -0.1 92 6 80 -2.5 

II 2288 ~.05 -0.1 175 6 70 -2.5 

" 2289**.A -.05 -0,1 22 2 6 -2.5 
------- -·- ----

RC-2289 B -.05 -0.1 52 7 33 -2.5 

2290 -.OS 1.1 850 10 ·27 2.5 

2291 -.05 0.1 195 7 40 2.5 

2292 -.05 -0.1 210 12 120 -2 .. 5 

2293 -.os -0.1 72 9 94 -2.5 

2294 -.OS 1.7 285 21 15 7.5 

2295 -.os -0.1 120 5 45 2.5 

2296 -.OS -0.1 78 6 31 -2 .. S 

2297 -.05 -0.1 31 6 51 -2.s 

2298 - .. 05 0.2 .,, 105 6 120 -2.5 

2299 -.05 -0.1 79 9 72 -2.5 ;. 

2300 -.05 ~0.1 '· ·68 6 88 -2.5 

~ 2301 -.os -0.1 26 7 44 -2.S 

'- RC-2302 -.05 -0.1 125 6 40 -2.5 



.. 

SAMPLE_ ii Au(ppmJ ~g(ppm) Cu(ppra~·:) Pb( pp::".~':) Zn(ppm~':) Ho(ppm) 
., .... , ... 
2303 -.OS -0.1 80 6 63 -2.5 , 

,,- 2304 -.OS -0.1 110 10 118 -2.5 
2305 -.05 -0.1 48 18 81 5 
2306 -.05 0.6 97 77 7li 25 
2307 -.OS -0.1 98 57 140 2.5 
2308 -.05 -0.1 42 47 150 -2.5 
2309 -.OS -0.1 49 5 48 -2.S 
2310 -0.1 112 19 

.. 
-.OS 100 -2.s 

2311 -.OS -0.1 72 9 57 -2.s 
2312 -.05 -0.1 55 5 76 -2.5 
2313 -.os 0.5 104 30 77 -2.5 
2314 -.os -0.1 39 242 448 -2.s ------

RC-2315 -.os -0.1 128 104 31 5 

2316 -.os -0.1 266 9 79 -2.S 



.J!\~'LI. 1.,r ... ,-,-----;~~ JJJ.'l!I/ ~\J'.!_\. I 'J )~,I/ ~\.j_JJ.'·•''"' J d\. J.-l 1,u .. J p!CJ:•~•1'"1 t·.oc ppm) .. 
I 

......... 

.::3001 -.10 -.2 78 12 34 -2. 5 

-3002 .17 -.2 22 18 52 2.5 

-3003 -.10 -.2 90 16 56 2.5 

-3004 .15 -.2 150 32 64 2.5 

RC-3005 -.10 .2 68 34 112 -2.5 

RC-3006 .26 3.4 .2557. 122 54 5 

-3007 -.10 • 6 84 12 64 5 

-3008 .17 • 4 14 14 ,,4 ..... -2. 5 

-3009 -.10 -.2 16 18 36 2.5 

-3010 -.10 .2 28 12 54 5 

-3011 -.10 .2 158 40 252-" 2.5 

-3012 -.10 -~ 70 34 178 -2.S 

-3013 -. 10 .4 60 26 208· 2.5 

-3014 -.10 -.2 36 16 80· -2.5 

-3015 -.10 .2 42 38 138 -2.5 

-3016 .-24 .2 156 14 90 -2.5 

-3017 .27 -~ _ 394 ____ ~ 
------ 12 62 12.s 

ac:_~ :-:,., ____ 

-3018 .29 .4 74 18 70 2.5 

-3019 .13 .4 34 28 256 -2.5 

-3020 -.10 .6 32 36 256 -2.5 
/-

-3021 .12 .4 202 28 224 -2.5 

-3021A .19 3.0 475 22 50 5 

-3022 -.10 .4 46 12 100 2.5 

-3023 -.10 .8 68 20 102 2.5 

-3024 -.10 1.0 82 16 .152. ---·-- -2.5 

-3025 -.10 .2 24 16 72 -2.5 

-3026-----=-~ .. LO -.2 82 16 to6· -2.5 

~ 27 -.10 .• 6 8 6 64 -2.5 

-3028 -.10 .4 14 18 128 -2.5 

-3029 -.10 .4 40 18 84 -2.5 

-3030 .11 .2 3!1 ]Q ·42 2.2 
~31 -.10 .2 28 12 118 -2.5 

1~ 
-3032 .10 .2 62 22 110 5 

-3033 .27 .4 54 32 . so 2.5 

Cl\J· -3034 .24 .2 38 14 112 5 .:. 

-3035 .34 -.2 , ... 56 16 150 2.5 

r- -3036 .38 2.6 905 158 82 17.5 

' -3037 -.10 .6 76 20 100 2.5 

RC-3038 -.10 .2 6 8 26 -2.5 



l\TOI,lTOR GEOCHEl\'iICAL LABORArORY 
774 Sc•;:th 5th Street • P. 0. I3ox 1901 • Ell.o, Nc\';nla &%01 

Fre(?port Exploration 

/ Aueust 251 1976: Inv. tf792 

SAMPLE fl AuJ'._l?p.n) ~J'J_p p.n) C '~JJ pra ~·:) Pb( Pf:'.::i~·:) 211fI2P.:'il·::) t-'.o_(R~'. 

HC-3039 .17 -.2 58 1'4 16 7.5 

-3040 .17 .2 3 8 24 -2 • .5 

-3041 .92 51.0 8.957. 1100 .1807. 30 

-3042 .96 49.0 6.057. 220 .1057. 17. 5 

-3043 -.10 1.6 555 386 354 . 5 

-3044 -.10 • 8 390 24 56 5 

-3045 .27 7.2 .2157. .1107. .1707. 12,5 

-3046 .15 .6 108 18 28 2.5 

-3047 .13 .6 252 8 68 2.5 
-3048 .41 1.0 630 24 94 2.5 

-3049 .26 .4 128 32 50 7.5 
-3050 • 27 .6 78 18 40 7 0 I 

------· 
-3051 -.10 2.8 194 368 180 7. I 

-3052 .15 .4 200 24 116 5 

-3053 .29 .2 124 18 40 10 

-3054 .79 32.8 .1257. • 3507. • 5257. 115 

-3055 .26 LO 232 52 196 10 
-3056 .27 -.2 40 14 36 5 

-3057 .43 .2 124 20 46 7 • 
-3058 -.10 • 4 314 8 16 10 
-3059 .24 .6 96 14 54 -2 • 
-3060 -.10 • 8 34 20 110 2 • 
-3061 .11 • 4 38 16 122 5 
-3062 .22 8.2 .195% 500 680 5 

-3063 -.10 .8 .1207. 122 660 2. 

RC-3064 • 31 ;4 32 20 32 -2 • 



1\iONITOR GEOCBEf\1ICAL LA130HATORY 
774 Sl•l:ih 5th Street • P. 0. Box 1901 • El!..o, Ncv,1da S%01 ~r:') 

'.I' I ?8 
Freeport Exploration 
J\u0ust 25. 1976: Inv. f/792 

S/1!-lPLE II Au( PJ!_!:n) AP.,(_(JJM) Cuj PJ)!:!_I.,·:) Pb( p_pm;':) _zn( ppm;':) ~lo( ppm) -----
RC::3065 - .10 ~ .2 8 24 90 -2,5 

-3066 -.10 .2 22 28 166 2,5 '-, [3067 -.10 .2 34 18 48 2,5 

-3068 -.10 .6 10 32 200 -2,5 

-3069 -,10 .2 10 52 114 2,5 . ' : I• 

-3070 -:-.10 .2 28 26 98 -2,5 
-3071· -.10 .2 70 26 54 2.5 
-3072 .10 ,6 · 50 50 132 7.5 
-3073 -.10 • 8 74 66 102 5 
-3074 -.10 .t /10 22 64 2,5 
-3075 ;_. 10 -.2 50 t2 164 2.5 
-3076 -.10 .2 16 22 46 2.5 
-3077 .11 ~2. 3 22 56 -2.5 
-3078 -.10 -,2 36 18 56 2.5 

~-
-3079 -.10 -.2 36 16 64 2.5 
-3080 

1· 
-.10 -.2 30 46 56 5 

-3081 -.10 -.2 182 22 110 2.5 
-3082 -.10 .2 6 10 28 -2.5 

Rp-3083 -.10 .2 70 22 124 2.5 
·•-.. •· ,,A RC 23084 .24 -.2 3 10 38 10 , 
-3085 .12 5.8 855 52 46 22.5 

-3086 .41 -.2 46 22 168 5 

-J087 .36 l.6 12,, '•8 1'18 12.S 

-3088 - 211 -.2 18 20 1'10 -2.s l RC-3089 .118 5.8 10 118 62 -2.s 

RC-3090 .27 .2 20 16 58 10 

-3091 .22 - -.2 28 18 96 2.5 

:-3092 .17 .2 32 22 86 -2.5 

-3093 .38 -.2 34 20 62 5 

~- .29 -.2 22 18 80 -2,5 -
-3095. -.10 .6 . I",., 46 170 182 -2. 5 

r 
l<-~ 

-3095A -.10 .4 24 50 84 -2.5 

"- ~ "\)~. 
-3096 '.....10 .2 18 24 92 2.5 

1 ~ -3097 -.10 '" .2 3 40 1~4 -2.5 
I 

-3098 -.2 -.10 14 38 128 2,5 

-3099 -.10 .2 38 226 82 2.5 



r✓iONlTOH GliOCHElVHCAL LABOHATOHY 
SEP 1 3 1976 

774 S011th 5th Street . P. 0. Box 1901 • Elko. :-So.:-. ~da !:i'J801 r ......... ..,.. ... 
-,,,' '\ ' - Freeport Exploration 

9/3/76: lnv. ., 818 

SM·lf'LE ii Au( J?_pm) ApJ_ppm) Cu( PPE1°·~ Ph( t:l'~o,) ?:!!SPr~~l ~-0ID~2 -----
~o -.10 .2 272 56 66 7.5 

-3101 .24 2.0 12 4li0 64 70 

-3102 .22 .2 36 76 146 7.5 

-3103 .41 .2 3 28 98 -2.5 

-3104 .27 .4 4 96 60 5 

-3105 .24 -.2 20 28 98 5 

-3106 .19 .6 24 346 100 10 

-3107 .24 .2 46 38 130 -2.5 

-3108 .17 -.2 32 24 46 -2.5 

-3109 .51 39.0 770 .5807. 2.857. 150 

-3110 .19 .2 90 110 314 7.5 

-3111 .24 .4 54 194 400 2.5 

-r-~~ -3112 -.10 -.2 18 22 160 -2.S 

-3113 .38 -.2 3 22 130 -2.5 

-3114 .39 -.2 76 26 202 -2.S 

RC-3115 .60 1.2 4 22 58 2.5 
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