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Mr. ~om Harmon, ~r. Db-.ctor 
Standard S lag Company 
P.O. Box 4400 
Reno. Nevada aQ5gs 

Re: Termination of Negotiations 
Gray Eagle Propel""t.y 
Siskiyou County, Calif. 

Thta letter Is to inform you that Essex has .declded not to 
p.,Ir5ue the negotlatlons on your Gray Eagle prospect in California" 
which were inittated by Robert Holt who is no longer with Essex. 

The decision is not one based on the merits of the property 
but rather a basic change In Essex'. corporate pOlley. We have 
only two on-gotng projects at this time. 

It has been 8 pleasuNt getting acquainted with you again 
aft.r all these years and I am sorry that we were unable to generate 
this into a project. 

It is my t-ope to put the pieces toge~ again end perhaps 
in the tutu,... we wilt be able to joint venture a project, If not Grey 
Eagle, maybe another. 

Linder separate cover I am enclosing the data you sent us. 
Thank you again for the courtesies extended. 

EGH:td 

eel P.W. O'Malley 
O. Lettzla 

Very truly yours. 

E. Grover Helnrlchs 
Assistant N\anager of Exploration 
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~'fr. H. B. Chessher, Jr. 
Siskon Corporation 
P. O. Box 889 
Reno, Nevada 89504 

Dear Mr. Chessher: 

( 

1721 Eo Hountain St. 
Pasadena, CA 91104 
September 24, 1974 

OCT 8 1914 

RiE'"CiE I V ED 

In response to your letter with enclosure of Dave Walker's, asking 
permission to continue to store diamond drill cores in our powder 
magazine, I am at a loss to know just what magazine you have in 
mind. Our powder magazine is stored to its capaci ty with mine 
equipment placed there prior to our flooding the mine. If you 
have reference to the cap or detonator magazine which is relatively 
small in size, I have no objection to this at all if it will 
anSHer your purpose. Apparently Hr. Walker and Hr c Smith see no 
objection to these being stored where you have them to date. 

You not only have my permission for temporary storage of these 
cores, but I 1rrish you every success in your current diamond drill 
program on your property adjacent to Elkhorn. I have been a great 
admirer of your father-- H. B. Chessher Sr. and was sorry to learn 
of his demise. I also enjoyed Sherm Snyder very much and would 
extend greetings to him if he is still alive and you see ~im. 

cc. A. B. Henningsen 
H. Smith 
D. D. Walker 

Yours very truly . 

. ----~-/~ 



This letter is to inform you that Essex has dectded not to 
pursue the negottattons on your Gray Eagle prospect in C Ufomta 
which were intttated by Robert Holt who is no longer with Essex. 

It has been a pleasure getting acquainted wtth you agatn 
after aU these years and I am sorry that we were unable to gener 
thts into project. 

cc: R.W. O'Malley 
D. Letizia 

. Very truly yours, 

~ 



REPORT ON THE GRAY EAGLE MINE 

Siskiyou County, California 

INTRODUCTION 

Information on the Gray Eagle Mine in Siskiyou County, Calif­
o rnia, was examined by D. P. Bellum and J. K. Jones on August 28 and 
29, 1974, in the office of Standard Slag Company at 900 Industrial Way, 
Sparks, Nevada. Standard Slag has an option on the Gray Eagle prop­
erty from the owner, Siskon Corporation of Reno, Nevada, involving 
$1250 per month advance royalties and a 7~% net smelter royalty. 

DEVELOPMENT 

During World War II Newmont mined 463,466 tons from which 
were recovered an average of 3.1 7% copper and .013 ounce gold per 
ton. Newmont mined by selective room and pillar methods and left a 
substantial amount of lower grade copper mineralization above, below, 
and adjacent to their stopes. Bear Creek Mining Company drilled a 
row of exploration holes of 500 to 1200 feet east of the Newmont orebody 
and encountered mineralization, but apparently the indicated orebody 
was not of sufficient size to justify continued interest. In 1967, 1968, 
and 1969 Standard Slag drilled 26 holes totalling 7575 feet of ore drilling 
spaced on 200 foot centers. 

ORE RESERVES 

Standard Slag drilling has developed 3,041,000 tons at a grade 
of 1 .27% copper, and extending the orebody to the Bear Creek hole 
indicates the possibility of an additional 3,258,000 tons. About 90% of 
the copper in the developed ore reserve is contained in a relatively high 
grade portion of the orebody and could be mined at an average grade of 
1 .72% copper using a 1 .00% cut-off grade. 

Standard Slag has considered mining the orebody by open pit 
methods with a stripping ratio ranging from 7.48 to 12.18 to 1 , depending 
on the cut-off grade. Although ore is known to continue to the east the 
drilling program was stopped because ore was too deep to be mined by 
open pit methods. However, it appears that Standard Slag has been very 
conservative in determining grade of their ore reserve. Some high grade 
assays have been excluded for various reasons, and core recovery from 
ore zones was not good. The possibility is raised that the orebody could 
be mined by underground methods and therefore depth of mineralization 
would become less critical. 
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GEOLOGY 

The orebody occurs in vo lcanics rocks which have been strongly 
metamorphosed and altered. No age dates are known in the area, but 
the rocks probably are Jurassic age or older. The orebody represents 
a type of deposit known as "massive sulfide" which typically is much 
smaller than a porphyry copper but can be considerably higher in grade. 
Mineralization consists of layered bands of pyrite, chalcopyrite, and 
quartz. Very little raw data was examined, but some core is available 
in Sparks, Nevada and at the property, and some underground workings 
are open 

RECOMMENDATIONS 

A good chance exists at Gray Eagle for development of a 6-
million ton orebody at a grade of 1 .5 to 2% copper that could be mined 
by trackless, underground, room and pillar methods. Exploration 
potential for additional ore is present, but it must be recognized that 
orebodies of this type seldom reach the size of porphyry copper deposits. 
Preliminary evaluation by D. P. Bellum indicates that underground 
mining would be feasible if sufficient 0 re can be deve loped. 

Negotiations should be undertaken to obtain an option on the 
property and reduce the 7~/o royalty payable to Siskon Corporation. A 
RFA is being prepared to cover the first six months of the exploration 
and development program. If results are encouraging, additional money 
will be needed in 1975 for further development drilling and underground 
work. Weather conditions probably will prohibit efficient exploration 
activity from mid-November or early December . until late March. 

JKJ:td 
attachment 

d'~ 
J. K. jones 



GRAY EAGLE CALIFORNIA PROJECT 

PROJECTED COSTS 

October 1974 thru March 1975 

1. Property Payments 
$1250 per month for 6 months ::0 $7,500 

2. Drilling 
6 core holes totalling 7500 feet @ $15/foot 

3. Drill Site Preparation, Roads 

4. Storage, Supplies 
Core racks, rental of storage space, core 

sp 1 itte r, sample bags, co re boxes, 
sample shipment and packaging 

5. Surveying 
Survey old drill holes, establish new 

dri II sites, grid system, claim corners 

6. Transportation 
Rental pickup @ $500/ mo for 3 months 

7. Assaying 
Determinations for Au, Ag, Cu on drill core 

8. Labor 
1 helper, 3 months @ $800 = $2,400 
Watchman, 6 months @ $800 = 4,800 

Total 

$ 7,500 

112,500 

4,000 

6,000 

5,000 

1 ,500 

12,000 

7,200 

$155,700 



MEMO TO FILE September 20, 1974 

SUBJECT: Gray Eagle Negotiations 
Standard Slag Co. 

Grover Heinrichs and I met with Mr. John Harmon, Vice 
President, and Servio Jaramillo, Chief Engineer of the Standard Slag 
Company in Reno, Nevada on Sept. 18, 1974. We found them very 
congenial and willing to negotiate on the property. They are about to 
start work putting an iron mine into production near Lovelock, Nevada 
which will require about $20,000,000. This is a very large project for 
them and is part of the reason they are not going ahead on the Gray 
Eagle. 

We probed several ways for making a deal on the property: 

1. $1.5 million purchase; or 
2. 60-40 joint venture with Essex having controlling interest, 

with both parties putting up their share of the financing; or 
3. 60-40 joint venture with Essex's control, with Essex 

supplying the financing and recovering 150% of their 
investment out of 90% of the net cash flow. 

In any event, Essex would be the operator and would have the 
right to purchase all of Standard Slag's share of the copper. 

There are no work, time, or payment commitments conte'mplated 
at this time. 

We discussed the onerous 7.5% NSR held by Siskon Corporation 
and it was agreed that it had to be reduced or purchased, but that nothing 
shou Id be done unti 1 we had made a dea 1. 

It is highly probable that the royalty can be purchased outright; 
however, they may want a lesser cash settlement and retain a small 
royalty in perpetuity similar to the Elkhorn proposal. 

For a first meeting things went well, and I fully anticipate that 
a satisfactory deal can be made on this property. 

REH:td 

cc: H. Lanier 
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ilu.IN OFFICES 

YOUNGSTOWN. OHIO 

) 

4> 

WESTERN SALES OFFICE 

2315 MONTGOMERY STREET 

SAN FRANCISCO 4. CALII'. 

The Standard Slag Company 
GENERAL OFFICES - WESTERN DIVISION 

POST OFFICE BOX 4400. RENO. NEVADA 

November 5, 1974 

Essex International, Inc. 
1704 West Grant Road 
Tucson, Arizona 85705 

Attention: Mr. E. Grover Heinricks 

Dear Mr. Heinricks: 

,\t~ .... 

NOV 81974 

~£C£I\I£O 

Enclosed is the copy of the Speed Memo that listed the maps 
and sections of the Gray Eagle Copper Mine returned to us. 

We have revised our list of the data we sent to Mr. Ken Jones 
and the following documents are missing: 

1. 1 Print of Gray Eagle IISurface Geology, scale 111=1000', October 
25, 1966 by D. Norman and W. Longwill, Bear Creek Mining Co. 

2. 1 cross-section 9,900 E. 

We would like to have back these documents as soon as possible. 

cc: Mr. J. R. Harmon 

SMJ:blk 

Yours very truly, 

S.I'v\,~ 
S. M. J am 1. 110 
Operations Superintendent 
Western Division 
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MEMO TO FILE By: D.P. Bellum 
Sept. 3, 1974 

NOTES ON GREY EAGLE PROPERTY 

The Grey Eagle data were reviewed on August 28 and 29 at the Standard 
Slag office at 900 Industrial Way, Reno, by Ken Jones and D. Bellum. 
These notes supplement a report prepared by Ken Jones regarding 
examination. 

Location: 

Ownership: 

Property: 

Terrain and 
Climate: 

History: 

Approximately 5 miles north of Happy Camp in 
northwestern California. 

The property is owned by Siskon Corporation of 
Reno and Standard Slag has a 20-year operating 
lease (summary of lease is attached). 

The property is located in the Happy Camp Mining 
District of Siskiyou County, Calif. and consists of 
16 patented claims covering the presently dri lled 
orebody and 70 unpatented claims surrounding the 
patented claim. 

The property is located at an elevation of 2500 to 
2900 feet and the orebody dips under a ridge. The 
annual precipitation ranges between 50 and 60 inches 
per year and the monthly mean daily temperature 
ranges between 370 and 700 • Average monthly data 
are included. 

The property was operated by Newmont between 1943 
and 1945. Approximately 463,000 tons of ore were 
mined from underground operation and processed 
through a 500 TPD concentrator that was moved from 
Nevada City, Calif. Mining ceased concurrently with 
World War II. Records indicate that 29,364,000 lbs. 
of copper and 6,208 oz. of gold were recovered. A 
cursory examination of the mill records indicates that 
the mi II recovery was in the range of 85% to 87% which 
would indicate that the grade of the ore milled was 
approximate ly 3.7% copper. Reports also indicated 
that the mill had inadequate grinding capacity to maxi­
mize the recovery and concentrate grade. The mine 

-1-
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History - continued 

Present Ore 
Reserves: 

+ 1 .00 Cu 

records and subsequent dri lling indicate that Newmont 
hi-graded the deposit. The mining method was room 
and pillar and the stope maps indicate relatively wide 
spans between pi lIars and a high extraction rate, 
p robab ly in the range of 70% to 80%. 

Standard Slag and several previous lessees have con­
ducted drilling to determine the limits of the orebody. 
There are 24 holes at 200 to 300 feet centers which 
indicate an ore reserve of 3 million tons. In addition 
there are two holes drilled by Bear Creek, 800 to 
1500 feet east of the drilled reserve with intercepts 
of plus 1 .0% copper. Projections to these holes indi­
cate possible additional reserves of 3 million tons. 
The massive sulfide orebody is roughly 700 feet by 
1200 feet and ranges from 20 to 90 feet thick. The 
orebody strikes approximately east-west and dips 10% 
to 25% to the no rth • 

Standard Slag has planned to mine the drilled reserves 
by open pit and did not drill between the known reserves 
and the Bear Creek holes because any ore in this area 
would have too high a stripping ratio to be economic. 
The reserves developed by Standard Slag are as follows: 

Ore Tons Grade Pounds Cu % of 
(000) % Cu (000) Total Cu 

1,948 2.40% 94,837 90% 
1 .00% to O. 70% Cu 169 0.84 2,831 3% 
0.70% to 0.40% Cu 357 0.47 3,380 3% 
o • 40% to 0.20% 

Total 

Cu 567 0.33 3,715 4% 

3.041 1.72% 104,763 100% 

The tons of waste corresponding to the total tons of ore 
(3,041,000) was 22,744,000 with a 7.48/1.0 stripping 
ratio. With the cut-off of 1 .0% the tons of waste are 
increased to 23, 716,000 by the amount of excluded ore. 
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Present Ore Reserves - continued 

Metallurgy: 

The 463,000 tons mined by Newmont are excluded by 
deduction from the computed reserves. The reserves 
indicated in the enclosed memo from Gaylord to Harmon, 
May 5,1970, have been arbitrarily reduced by 463,000 
of 3.0% Cu. There is no justification to arbitrarily re­
duce the grade to compensate for the mining because the 
mining preceded the drilling and therefore the mined 
ore was not sampled by the drilling. A cursory exami­
nation of the drill logs indicates that of the 11 holes 
intersecting the stoped area, 4 appeared to have inter­
sected open ground, 4 intersected high grade ore that 
was probably in the pi llars, and 3 intersected waste 
pi llars. A further study should be made of this problem 
but for the present no grade adjustments should be made 
for mine-out ore grade. 

Gold and silver were not assayed routinely for the core 
drilling and there is some doubt about the accuracy of 
the assaying that was done. The indications are that 
the ore will average 0.3 to 0.4 oz silver and 0.01 to 
o .02 oz go Id • 

A considerable amount of metallurgical testing was done 
by Newmont and by Galligher (for Standard Slag) to 
determine copper recovery, but little was done to re­
cover gold and silver. Gold and silver were not con­
sidered to be of importance when the test work was 
done in 1943 and 1968, but with the increase in price 
these metals may make a substantial contribution. 

The copper recovery in the Newmont and Galligher 
tests is consistently in the range of 93% to 96% with 
concentrate grades of 20% to 25% copper when the 
grind is at least 70% -200 mesh. The work indices 
for a -200 mesh grind range from 9.7 to 11 .4. Tests 
indicate that a concentrate regrind section will be re­
quired if a satisfactory concentrate grade and copper 
recovery are obtained. 

An analysis of the concentrate produced by the Galligher 
test work indicated that there possibly is sufficient z i.nc 
in the ore to be recovered, but the precious metal con­
tent is disappointing. The analysis is as follows: 



/ " 
iI 

Comments and 

Cu 
S 
Fe 

22.0% 
40.3 
34.8 

-4-

Se 
Te 
Pl 

.009 

.002 

.060 

Zn 
Au 
Ag 

2.36 
0.04 
0.20 

Recommendations: Gray Eagle is a relatively small deposit but because of 
the grade it has interesting possibi lities, particularly 

cc: H. Lanier 
R. Holt 
K. Jones 

attachments 

if Essex participated in the development of Lights Creek 
and constructed a smelter on the West Coast. 

The grade is sufficiently high to permit underground 
mining or open pit mining of present reserve, however, 
the terrain will probably make stripping of any addi­
tional reserves developed to the east prohibitive. There­
fore, trackless room and pillar mining is probably the 
lowest cost and most likely mining method to be used if 
additiona 1 reserves can be developed. 

I recommend that additional exploration be done to ex­
pand the proven ore reserves if a reasonable agreement 
can be negotiated with Standard Slag. The agreement 
between Standard Slag and Siskon requires a royalty 
based on 7~% net smelter return. Standard believes 
that this can be re-negotiated. The present agreement 
could have an adverse effect on the economics of an 
operation of this size. 

I believe the exploration program should be conducted 
in three phases: 

(1) Surface d ri II ing to deve lop additional 0 re reserves. 
(2) Rehabilitation and mapping of the underground work­

ings to determine the continuity of the ore and the 
degree of faulting. 

(3) Drifting into areas of new ore development to de­
termine the continuity and degree of faulting. 

There is some indication that the ore is offset by faulting 
and this could cause mining problems in a trackless 
mining operation and could increase the mining costs. 
Underground exploration will provide better data on faulting 
and ore continuity than surface drilling, as well as pro­
viding information on ground conditions, stope spans, 
and support requirements. 

D.P. Bellum 



SUMMARY OF STANDARD SLAG-SISKON AGREEMENT 

Si.skon Corporati.on and Standard Slag Co. 
Feb. 22, 1968 

Term: 

Owners Covenants: 

20 years with opti.on wi.th 10-year extensi.on. 

Warrants full ownershi.p of patented clai.ms 
but does not warrant full ti.tle to unpatented 
clai.ms. Warrants that there are no li.ens 
or clai.ms agai.nst potenti.al clai.ms but not 
agai.nst unpatented clai.ms. 

Dri.lli.ng Obli.gati.ons: May 1, 1967 - Apr. 30, 1969: 600 feet 
dri.lli.ng per quarter or pay Si.skon $1500 
per quarter i.n li.eu of dri.lli.ng, such pay­
ments appli.cable to royalti.es. 

Royalti.es: 7~% net smelter or mi.nt return on all ores, 
concentrates, metals, mi.nerals, or products. 
Transportati.on costs of concentrates are de­
ducti.ble i.n net smelter return. 

Mi.ni.mum Royalti.es: $15,000 per year i.n $1250 monthly payments 
appli.cable to future producti.on. 

Records: Separate and accurate records of ore shi.pped. 
Si.skon to be furni.shed, upon request, all re­
ports, data, maps, records, etc. 

Assessment: Standard Slag do all assessment work, unless 
agreement terminated 3 months pri.or to end of 
assessment peri.od. 

Taxes: 

Improvements: 

Standard Slag pays on property and i.mprovements. 

Improvements remai.n if lease is termi.nated. 
Standard Slag must mai.ntai.n a watchman at 
Standard Slag. 

Li.ens, Claims, & Insurance: Standard Slag hold Si.skon harmless 
from all clai.ms. 

Assi.gnment: 

Termi.nati.on: 

Default: 

Not assi.gnable wi.thout Siskon consent. 

By Standard Slag only on 3 months noti.ce. 

Standard Slag has 30 days after wri.tten noti.ce 
to correct default. 
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GREY EAGLE CLIMATIC DATA 

1961 through 1969 (9 years) 

Month Ave. Temp. Ave. Precipe High Low 

.Jan. 37 10.8 15.9 2.7 
Feb. 44 5.4 10.6 1 .2 
March 47 6.4 12.8 0.3 
April 52 3.1 9.4 0.2 
May 60 1 .4 3 8 6 0.1 
.June 68 0.4 1 .0 0.0 
.July 74 0.3 1 .2 0.0 
Aug. 73 0.7 2.7 0.0 
Sept. 67 0.5 1 .2 0.0 
Oct. 56 4.1 11 .48 0.9 
Nov. 46 8.9 14.7 1 .8 
Dec. 40 12.5 30.4 3.5 

Data from Happy Camp Ranger Station 
Elev. 11 65 Siskiyou County, Ca li f. 



STANDARD SLAG COMPANY 

INTER-OFFICE CORRESPONDENCE 

TO: __________ -=J~._R~.~H~a~r~m=o~n~ ____________________ __ DATE: · May 5. 1970 

FROM: ________ ~G~.~B~._=G=ay~lo=r~d~ ____________________ _ COPIES TO: 

SUBJECT: GRAY EAGLE - Estimated Ore Reserves 

From the plan and cross sections designed early this year, it is estimated that the 
pit contains the following ore and waste: 

Waste WIO 
Grade • % Cu Ore Tons Cu. Lbs. Cu Yd. 1;ons Yd3 Tons 

+0.'20 Avge 1. 27 .- 3 ,041 , 3 I 3 76,982,931 9,476,689 22,744,053 3. 12 7.48 
+0.40 II 1.48 2,474,438 73,268,625 9,686,643 23,247,943 3.91 9.40 
+0.60 II 1.63 2,150,313 70,289,975 9,806,689 . 23,536,053 4.56 10.95 
+0.70 " 1.65 2,116,813 69,887,976 9,819,096 23,565,830 4.64 11 . 13 
+ I ~OO II I. 72 1,947,688 67,056,876 9,881,735 . 23,71 6 , 164 5.07 12. 18 

In Falculating the above quantities, factors of 10.0 cubic feet per ton of ore and 
11.25 cubic feet per ton of waste were used. Allowance was made for mining by New- . 
mont by deducting the reported 463,000 tons at the highest grades indicated by our 
sampling. 

In addition to the 
and ·possible. 

above, the following ore and waste have been estimated as probable 

-.\ , " 

Tons % Cu Lbs Cu Cu Yd Waste 

Probable 673,588 0.94 12,659,018 810,852 
Possible 2,381,000 0;99 47,188,200 
Possible 203.220 ~ 3.951 .516 128,177 

TOTAL 3222Z.808 ~ 6~ aZ~8IZ~4 

Probable ore is principally in southern and western extensions. That estimated for 
a downfaulted block west of DD7 is considered quite conservative and may amount to 
several times the 132,750 tons allowed for it, based on an extension of 100 feet. 

Most of the possible ore has been estimated in the east extension of the m~rn ore­
body and waste has not been estimated for this. It appears to be excessive for open 
pit mining. 

GBG:1l1fl 



MAIN OFFICES 

'U)UNGSTOWN . OHIO 

.... 

The Standard Slag Company 
GENERAL OFFICES - WESTERN DIVISION 

POST OFFICE BOX 4400. RENO. NEVADA 

November 13, 1974 

Mr. E. Grover Heinrichs 
Assistant Manager of Exploration 
Essex International, Inc. 
1704 West Grant Road 
Tucson, Arizona 85705 

Dear Mr. Heinrichs: 

WESTERN SALES OFFICE 

235 MONTGOMERY STREET 

SAN FRANCISCO 4. CALII' • 

Today we have received the two missing documents you mentioned 
in your letter of November 11, 1974. 

Please find enclosed a copy of your letter which I have signed 
and dated. 

We certainly have appreciated your efforts in finding these 
documents. If in the future you need any information about this 
property, please let me know . 

cc: Mr. J. R. Harmon 

Enclosure 

SMJ:blk 

Yours very truly, 

[.M.~~ 
S. M. Ja£.lamillo 
Operations Superintendent 
Western Division 



ESSEX 

Mr. S. M • ..Jaramillo 
Operations Superintendent 
Westem Division 
The Standard Slag Company 
P.O. Box 4C4OO 
Reno, Nevada 

Dear Mr • ..Jaramillo: 

ESSEX INTERNATIONAL, INC. 

1704 WEST GRANT RD., TUCSON, AR IZONA 85705 

PHONE (602) 624-7421 

November 11, 1974 

Enclosed you wUl find items 1 and 2 as llsted in your letter 
of Nov. 5, 1974. My apologies for not including these items in the 
original shipment to you on Oct. 28. For some reason these data 
became separated from the others and I have been tearing what little 
hatr I have remaining trying to find them. Fortunately I have done 
so, and I have been saved from a very embarressing situation. 

As you can imagine, things are stilt a Uttle confused here 
at the Essex office because of the recent traumatic events. We all 
hope that things wUI be back on track in the near future. 

Please acknowledge receipt of these two maps by signing 
and dating in the space provtded on the attached copy of this letter. 

EGH:td 
enclosures 

Very truly yours, 

E. Grover Heinrichs 
Asststant Manager of Exploration 
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MEMO TO FILE By: D.P. Be llum 
Sept. 3,1974 

NOTES ON GREY EAGLE PROPERTY 

The Grey Eagle data were reviewed on August 28 and 29 at the Standard 
Slag office at 900 Industrial Way, Reno, by Ken Jones and D. Bellum. 
These notes suppleme nt a report prepared by Ken Jones regarding 
examinat io n. 

Location: 

Owners hip: 

Property: 

Terrain and 
Climate: 

History: 

Approximately 5 miles north of Happy Camp in 
northwestern Ca 1 ifornia 0 

The property is owned by Siskon Corporation of 
R e no and Standard S lag has a 20-year operating 
lease (s ummary of lease is attached)o 

The prope rty is lo cated in the Happy Camp Mining 
District of Siskiyou County, Califo a nd consists of 
16 pate nted claims covering the presently drilled 
orebody and 70 unpatented claims surrounding the 
patente d claim o 

The property is located at an e leva tion of 2500 to 
2900 feet and the 0 r ebody dips under a ridge. The 
a nnu a l precipita tion r a nges between 50 and 60 inc hes 
per year and the monthly m ean daily temperature 
ranges between 370 and 700 • Ave rage monthly data 
are included . 

The pro perty was ope rated by Ne wmont between 1943 
and 1945. Approximately 463,000 tons of ore were 
mined from underground operation and processed 
through a 500 TPD concentrator that was moved from 
Nevada City, Calif. Mining ceased concurrently with 
W o rld War II. Reco rds indicate tha t 29,364,000 lbs. 
of copper and 6 ,208 oz. of gold w e r e recove r ed . A 
c ursory examination of the mill r eco rds indicates t hat 
the mi II recovery was in the range of 85% to 87% which 
would indicate that the grade of the ore milled was 
a pproximate ly 3.7% copper. Reports also indicated 
that the mill had inad e quate grinding capacity to maxi­
mize the r ecovery and concentrate grade. The mine 
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History - continued 

Presen t Ore 
R ese rves : 

+ 1 .00 Cu 
1 .00% to 0.70% 
0.70% to 0.40% 
0.40% to 0.20% 

Total 

r eco r ds and s ubseque nt dri lling ind icate that Ne wmo nt 
hi-graded the depos it. The mining m ethod w as room 
Llnci pi llar a nu Lhc s lope m a p s indi cate r e lative ly w i de 
s pans b e tweE' n pi llars a nd a high extraction rate , 
probab ly in the r a n ge of 70% to 80%. 

Standa rd S lag a nd several pre vious lessees have con­
ducted drilling to determine the limits of the orebody. 
The re are 24 ho les at 200 to 300 feet centers which 
indicate an o r e r eserve of 3 mill ion tons . In addition 
there are two ho les d rill ed by Bear Creek, 800 to 
1500 fe e t eas t of th e drill e d reserve with inte r cepts 
of plus 1.0% copper. Projec tions to these holes ind i­
cate poss ibl e additio n a l r ese rves of 3 million tons . 
The mass ive s ulfide orebody i s r o ughly 700 feet by 
1200 feet a nd ranges from 20 to 90 feet thick. The 
orebody st rikes a pproximately e a s t-west and dips 10% 
to 25% to the no rth • 

Standard S lag has planne d to mine the drill e d r ese rves 
by o pen pi t and did not dri 11 between the known rese rves 
a nd the Bear Cree k ho les b ecause a ny ore in this area 
would h a v e too high a stripping ratio to be economic. 
The r ese rves developed by Standard Slag a r e as follows: 

Ore Tons Grade Pounds Cu % of 
(000) % Cu (000) Total Cu 

1,948 2.40% 94,837 90% 
C u 169 0 0 8 4 2,831 3% 
C u 357 0.47 3,380 3% 
C u 567 0. 33 3 ,71 5 4% 

3.041 1 .72% 104,763 100% 

The tons of was te co rres ponding to the total tons of o re 
(3,041,000) was 22 ,744,000 with a 7.48/1 .0 s tripping 
r atio . With lhc cut-off of 1 .0% t he to n s of was te a r e 
inc r eased to 23 , 7 16 ,000 by the a m o unt of excluded o r e . 
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Present O r e Rese rves - continued 

Metallurgy: 

The 4 63 ,000 tons mined by N e wmo nt are e xc lude d by 
ded u c ti o n fro m the compu ted r ese rves 0 The r ese rves 
indicated in the e nclosed m e m o from Gaylord to Harmo n, 
M3Y 5, 1970, ha v e been arbitrarily reduced by 463,000 

of 3. 0 % Cu. There is no justification to arbitrarily r e ­
duce the grade to compensate for the mining because the 
mining preceded the d rilling and the r e fore the mine d 
ore was not sampled by the dril ling. A cursory exami­
nation of the d ri II logs ind i cates that of t h e 11 holes 
intersecting t he sto pe d are a, 4 appea r e d to have inte r­
sected open ground, 4 inte rsected high grade ore that 
was probably in the pillars , and 3 inte r sected waste 
pillars . A further s tu dy s hould b e made of this proble m 
but for the present no g rade adjus tments s hou ld b e m ade 
for mine - o ut ore grade . 

Go ld a nd s ilve r were not assayed routin e ly for the co r e 
dri II ing and the r e i s s ome doubt about t h e accuracy of 
the assaying that was done. The indi cations are that 
t h e ore wi II ave rag e 0 0 3 to 0 0 4 oz s ilve r and 0.01 to 
o .02 oz go Id u 

A con s ide rabl e amount of m eta llurgical tes ting was done 
by Newmont a nd by Galligher (for Standard Slag) to 
determine copper recovery, but little was done to r e ­
c over go Id and s i Iver. Go ld a nd s i Ive r w e r e not con­
s ide r e d to be of importance w h e n the test work was 
done in 1943 a nd 1968, but with the increase in price 
these metals may make a substantial contri.bution. 

The copper r e cove r y in the Newm::mt and Galligher 
tests i s cons i s te ntly in the range of 93% to 96% with 
conce ntrate grades of 2 0 % to 25% copp e r when the 
grind i s at least 70% - 200 m es h. The work indices 
for a - 200 m es h g rind range from 9 .7 to 11.4. T ests 
i.ndica t e tha t a concentrate r e grind section wi II be r e ­
quired if a sa ti s factory concentrate g r a d e and copper 
r e cove ry a r e obta ine d . 

A n a n a lys is of the concentra t e produced by the Ga llighe r 
test work indicated t hat the r e possi b ly is s ufficient ~ZI,yC 

in the ore to b e r ecovere d, but t he precious m etal con-
tent i s disappointing. The analysis is as fo llows : 
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Comments and 

Cu 
S 
F e 

22.0'10 
40.3 
34 0 8 

-4-

Se 
Te 
Pl 

.009 

.002 

.060 

Zn 

Au 
Ag 

2 0 36 
0.04 
0.20 

Recommendations: Gray Eagle is a relative ly small deposit but because of 
the grade it has interes ting possibilities, particularly 

cc : H. Lanier 
R. Holt V 
K. Jones 

attachments 

if Essex participated in the developme nt of Lights Creek 
and constructed a smelter on the West Coast. 

The grade is sufficiently high to permit underground 
mining or open pit mining of present reserve, however, 
the terrain will probably make stripping of any addi-
tiona 1 r eserves developed to the east prohibitive. There­
fore, trackless room and pillar mining is probably the 
lowest cost and most likely mining m ethod to be used if 
additlona 1 reserves can be deve loped . 

I r eco mme nd that additional exploration be done to ex­
pand the proven o re r ese rves if a reasonabl e agreement 
can be negotiated with Standard Slag. The agreement 
between Standard Slag and Siskon requires a royalty 
based on 7~'10 net smelter r eturn. Standard believes 
that this can be re-negotiated. The present agreement 
cou ld have an adverse e ffect on the economics of an 
operation of this size 0 

I believe the exploration program should be conducted 
in three phases: 

(1) Su rface dri lling to deve lop addi tiona lore reserves 0 

(2) R e habilitation and mapping of the underground work­
ings to rl c te rmi.n e the continuity o f the o r e and the 
d eg r ee of faulting. 

(3) Drifting into a r eas of new ore development to de ­
termine the continuity and degree of faulting. 

There i s some indi ca tion that the ore i s offset by faulting 
and this cou ld cause mining probl e m s in a trackless 
mining ope r ation a nd cou ld increase the mining costs. 
L:nclo r<:Jround exploration will provide better data on faulting 
and o r c continu ity than s urface drilling, as w e ll as pro­
viding information on ground conditions, stope spans, 
and support r equire ments. 

D.P. Bellum 



SUMMARY OF STANDARD SLAG-SISKON AGREEMENT 

S iskon Corporation and Standard S lag Co. 
Feb o 22, 1968 

Term: 

Owners Covenants: 

20 years with option with 10-year extension. 

Warrants full ownership of patented claims 
but does not warrant full title to unpatented 
claims. Warrants that there are no liens 
or claims against potentia l claims but not 
against unpatented claims. 

Dri lling Obligations: May 1, 1967 - Apr. 30, 1969: 600 feet 
dri lling per quarter or pay S iskon $1500 
per quarter in lieu of drilling, such pay­
ments applicable to royalties 0 

Royalties: 7~% net smelter or mint return on all ores, 
concentrates, metals, minerals, or products. 
Transportation costs of concentrates are de­
ductible in net smelter return. 

Minimum Royalties: $15,000 per year in $1250 monthly payments 
applicable to future production. 

Records: 

Assessment: 

Taxes: 

Improve ments: 

Separate and accurate records of ore shipped. 
Siskon to be furnished, upon request, all re­
ports, data, maps, records, etc. 

Standard Slag do all assessment work, unless 
agreement terminated 3 months prior to end of 
assessment period 0 

Standard Slag pays on property and improvements o 

Improvements remain if lease is terminated. 
Standard S lag must maintain a watchman at 
Standard Slag. 

Liens, Claims, & Insurance: Standard Slag hold Siskon harmless 
from all claims. 

Assignment: 

Termination: 

Default: 

Not aSS ignable without Siskon consent o 

By Standard Slag only on 3 months notice. 

Standard S lag has 30 days after written notice 
to correct default o 



GREY EAGLE CLIMATIC DATA 

1961 through 1969 (9 years) 

Month Ave. Temp. Ave. Precipo High Low 

-.Jan. 37 10.8 15.9 2.7 
Feb. 44 5.4 10.6 1 .2 
March 47 6.4 12.8 0.3 
April 52 3 0 1 9.4 0.2 
M3Y 60 1 .4 3.6 0.1 
-.June 68 0.4 1 .0 0.0 
-.July 74 0.3 1 .2 0.0 
Aug. 73 0.7 2.7 0.0 
Sept. 67 ·. 0.5 1 .2 0.0 
Oct. 56 - 4.1 11 .48 0.9 
Nov. 46 ~ 8.9 14.7 1 .8 
Dec. 40 - 12.5 30.4 3.5 

Data from Happy Camp Ranger Station 
Elevo 1165 Siskiyou County, Calif. 



.. STANDARD SLAG COMPANY 

INTER-OFFICE CORRESPONDENCE 

TO: ____________ J,~.~R~.~H=a~r~m=o~n ______________________ __ 
DATE: May 5. 1970 

FRO M : _____ ___ G=-=--. ---,B=-.;.~G::..;:a::...;Y,-,I-::o:..:..r....:;d,---_________ . _____ _ 
COPIES TO: 

SUBJECT: GRAY EAGLE - Es timated Ore Reserves 

From the plan and cross sections designed early this year, it is estimated that the 
pit contains the following ore and waste: 

~/aste WIO 
Grade, % Cu Ore Tons Cu, Lbs. Cu Yd. 1;ons Yd3 Tons 

+0.20 Avge 1. 27 3,041,313 76,982,931 9,476,689 22,744,053 3. 12 7.48 
+0.40 II J .48 2,474,438 73 ,268,625 9,686,643 23 ,2L~7 ,943 3.91 9.40 
+0.60 " 1.63 2,150,313 70 ,289,975 9,806,689 23,536,053 4.56 10.95 
+0.70 " I. 65 2,116,813 69,887,976 9,819,096 23,565,830 4.64 J I . 13 + 1. 00 " 1. 72 1,947,688 67,056,876 9,881 ,735 . 23,7 I 6 , 164 5.07 12. 18 

In calculating the above quantities, factors of 10.0 cubic feet per ton of ore and 
11.25 cubic feet per ton of waste were used. Allowance was made for mining by New- . 
mont by deducting the reported 463,000 tons at the highest grades indicated by our 
sampl in9. 

In addition to the above, the following ore and waste have been estimated as probable 
and pos sib Ie. 

Ton s % Cu Lbs Cu Cu Yd Waste 

Probable 673,588 0.94 12,659,018 810,852 
Possible 2,381,000 0~99 47,188,200 
Possible 203,220 ~ 3.951.516 128,177 

TOTAL 3,257,808 ~ 6~ ,z~8 In4 • 

Probable ore is principally in southern and western extensions. That estimated for 
a downfaulted block west of 007 is considered quite conservative and may amount to 
several times the 132,750 tons allowed for it, based on an extension of 100 feet. 

Most of the possible ore has been estimated in the east extension of the m~rn ore­
body and waste has not been estimated for this. It appears to be excessive for open 
pit mining. 

GBG:n1n' 
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CLEAR CREEK PROSPECT 

INTRODUCTION 

During May 1979, Ramon Shannon, one of the three owners 
from Tucson, Arizona, asked me to review some data on a property 
known as Clear Creek Prospect for Essex in the anticipation that 
Essex would be willing to conduct an evaluation of the property and 
if favorably impressed, either lease or purchase the property. 
The property has never been visited by me, but the enclosed is 
a summation of the pertinent facts and data. 

LOCATION 

The Clear Creek Prospect is located in Sections 12 and 
13 of T. 15 N., R. 6 E., and Sections 7 and 18 of T. 15 N., 
R. 7 E., Humboldt Meridian, Siskiyou County, California, about 
a half mile west of the Klamath River and 21 miles south of the 
Oregon state line and 80 miles westerly by road of Yreka, 
California, the largest town and trading center i.n the i.mmedi.ate 
area. 

HISTORY AND DEVELOPMENT 

A report allegedly copi.ed by hand from the Cali.forni.a 
Journal of Mines and Geology, Vol. 31, No.3, 1935, page 303, 
states the followi.ng: 

"Three patented claims are held under Mineral Survey 
M.S. 5155 and named 'San Francisco,' Hunter's Paradise,' and 
'Jolly Joker,' all owned by the Estate of Reeves Davis, W. F. 
Davis, executor. Some gossen is present on the property; also 
large zones of schist minera lized with quartz seams and sulphides 
of iron and copper. Heavy iron oxide stains much of the area 
and a drilling and sampling program was planned to develop the 
gold, using large-scale power shovels." 

Subsequent bulletins report the property was purchased 
by Alexander Walter Scott in 1939. The report states that pro­
duction continued on a two-shift basis and gold was 'pegged' by 
the U. S. Government at $35. OO/oz. 
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The main workings are the Jolly Joker and Hunter's 
Paradise. Taxes during this period were $39. 96/yr., according 
to county records. 

There are two shafts, one two-hundred foot tunnel leading 
to a 700' shaft, and several open cuts. 

CLIMATE, TOPOGRAPHY, 
GEOLOGY AND MINERALIZATION 

The geology of the area of northern California from data 
reviewed reveals the following: 

The property is located at the eastern edge of the Western 
Jurassic Belt. In this general area the contact of the Western 
Jurassic Belt and the Western Paleozoic and Triassic Belt paral­
lels the Klamath River. Gold and silver, with some copper 
occurrences, are the primary minerals that have been produced 
from the area in the past. The terrain is described as narrow, 
steep-sloped canyons and heavily timbered. The climate is 
described by natives of the area as moderate in temperature with 
considerable rain (60 inches) during the winter months. 

2 

A good dirt road, maintained by the Forest Service, crosses 
through the claims and is of considerable he Ip in gaining access 
to the area. 

A serpentine, volcanic rock contact paralleling the length 
of the claim named Hunter's Paradise, and striking about N. 300 E., 
and the south end line area of the Jolly Joker, where a 600' wide 
gossan area occurs, appear to be the zones that interested the 
original prospectors as well as the Quintana geologists, who 
recently conducted an evaluation of the property. 

GEOPHYSICS 

Quintana's apparent objective was to test the sulphide 
potential quickly and at depth by running an induced polarization 
survey over the area at a normal angle to the contact zone and 
several hundred feet either side of it. 

An induced polarization (I. P.) was conducted during 
the month of Nov. 1979, by Mining Geophysical Surveys Inc., 
under contract to Quintana. A copy of the report is included 
herein, and herewith made a part of this report. A summary of 
the resu Its of the I. P. su rvey are as fo llows : 



A high amplitude (apparent high sulphi.de) zone was outlined 
i.n the volcanics. The zone has a background of 60 MIS, and 
peaks to a hi.gh of 100 Mis and is open-ended because of limited 
coverage to the north, west and south. A favorable drill target, 
testing to a depth of 350', has been outlined on Line two between 
electrodes C5 and C6. 

having 
to 10 

The volcanic zone has a distinctive low resistivity pattern, 
a spread of 60 .0. m. to 80 .n. m. at the serpentine contact 
m. at the south end line of the Jolly Joker Claim. The 

entire volcani.c zone appears si.gnificantly mineralized based on the 
I. P. survey results. The serpentine rocks have a much higher 
resistivity with a spread of 80 n. m. to 400 -'1. m. and minor polari­
zation values. 

PROPERTY 

3 

The property consists of 3 patented claims and 14 unpatented 
claims as listed below: 

Patented Claims 

Jolly Joker 
Hunter's Paradise 
S an Francisco 

unpatented Claims 

C.C.M.S. Fraction 
C.C.M.S. No. 1 
C.C.M.S. No. 2 

C.C.M.S. Fraction 
C.C.M.S. No. 3 
C.C.M.S. Fraction 
C.C.M.S. No. 4 
C.C.M.S. No. 5 
C.C.M.S. No. 6 
C.C.M.S. No. 7 

C.C.M.S. No. 8 

C.C.M.S. No. 9 
C.C.M.S. No. 10 
C.C.M.S. No. 11 

MS 5155 

" " 
" " 

No. 2 

No. 3 



CONCLUSIONS AND RECOMMENDATIONS 

The volcanic rocks west of the serpentine contact, and 
particularly a zone halfway along the west side line of the Hunter's 
Paradise Claim, is a highly anomalous I. P. zone, indicating sig­
nificant concentrations of iron pyrite; and a good possibility exists 
that some precious metal and copper values may be associated with 
the pyrite. 

A visit to the property to evaluate the area possibilities, 
logistics, and pertinent problems is recommended. Also negoti­
ations should immediately be initiated with the owners and a check 
of land titles to be undertaken to confirm or identify any possible 
land problems with third parties, including state and federal 
governments as well as individuals. 

June 1979 
E. Grover Heinrichs 
Manager of Exploration 
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I NT ROO U C T I 0 ~~ : 

INDIJCED POLAR:Z~7rO~: A~i~ 
RESrS~I~I~Y SURVEY 

CLEAR CREEK P~OSPECT 
SISKIYOU COUN~~. CALIFOR~:A 

FOR 

QUINTANA MI~ERALS CORPORA7rO~ 

During the period of October 29 through November 4, 1972 

an induced polarization and resistivity survey was performed 

on the titled property. The field survey was under the dir-

ection of Thomas Kane, technician; the report and interpretation 

by W. Gordon Wieduwilt. geophysicist for Mining Geophysical 

Surveys, Inc. 

Quintana's interest in a geophysical test program was 

limited to providing some measure of the sulfide potential of 

the titled property. A gradient array was suggested as the most 

rapid reconnaissance IP method of coverage. Accordingly, a gradient 

grid was laid out to sample volcanic rocks along a contact adjac­

ent to serpentine. In addition, two short-spaced dipole-dipole 

lines were to provide a) a sample in detail of any anomalous IP 

trend in the gradient data, and b) a sample of the sulfide potential 

at a prosp~ct site east of the gradient grid. 

SUMMARY: 

A high amplitude IP anomaly of 100 ms: has been outlined by 

the gradient survey. The nnomaly suggests possible multiple 
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lens-li~e trends about 15()' thick. at a depth of 50'~ occurrinc 

in thp v0lcanics near and paral1~1 to th~ serpertin~ contact. Tne 

V01C3U1CS themselves appear to have an overall high IP response ~f 
~ 60 ms- below a depth of 30 1 -50', suggesting Dossible widespre2d. 

sulfid~5 indigenous to the volcanics. The serpentines have no 

anomalous IP characteristics and show a background IP response of 
+ 10 ms-. The volcanic-serpentine contact has a near vertical-to 

steep Elly dip. Serpentine rocks are indicated to extend to depth 

possibly in excess of 400' E'ly adjacent to the contact. 

The test line #1 east of the gradient array indicates an 

anomalous IP response in a thin surface layer of high resistivity 

rock 20' to 35' thick. Below that depth background IP response of 
+ . 

5 ms- is encountered. Weak IP response in possible dike-1ike 

trends is noted off the north and south ends of the line. No 

quantitative measure of these trends can be made from the incomplete 

coverage. 

DETAILED REVIEW OF IP-RESISTIVITY DATA: 

LINE 1, "a" = laO' 

A three layer IP-resistivity characteristic occurs on this 

line with contact or near-vertical tabular zones at each end of 

the line. 

The three-layer character1stic indicates anomalous IP response 

of 50 ms in a thin surface layer of high resistivit! material of 

3000 ohmmeters+. This surface layer is approximately 35' thick 
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in the southern half of the line, thinning to the north to a 

contact near electrode C6• North of electrode C6 and at depth 

under the surface layer is a low background IP response of 5 

associated with a low resistivity zone of approximately 150 

+ rns-

ohmmeters. A small apparent dike-like IP trend of 15-20 ms with 

relatively high resistivity occurs 250' north of C7 • A quantitative 

description of this zone is not made on the limited evidence as 

is true of a similar dike-like trend 150'+ south of electrode C1' 

where weak IP response of 15-20 ms occurs associated with relatively 

high resistivity rock. These dike-like trends have no apparent 

relationship ~o the layered characteristics. An increase in re­

sistivity to greater than 1000 ohmmeters occurs at depth below 

360': forms the third layer. No significant change in the IP 

response is noted for this deep layer; however, a larger dipole 

should test these deeper interpretation characteristics. 

LINE 2, lIa" = 200' 

This profile tests the anomalous IP -response trend outlined 

by the gradient array. A tw~-layer characteristic is expressed 

in the data terminated to the east by a buried contact in the 

vicinity of electrode C3• 

The layer characteristics suggest a low (background) IP 

response of 8-10 ms in a high resistivity surface layer to a 

depth of 50'+--with local variations in thickness of 25' or less. 

Below that depth and west of a buried contact at electrode C3 
occurs a large zone of anomalous IP response of 60-80 ms in 10 to 
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20 ohmmeter rock. Within this extensive IP response (sulfide?) 

system occurs a lens-like trend of IP response in excess of lOa ms. 

This trend is estimated at a depth of 50'+ and about 400' acroSs. 

The thickness of the lens-like trend is in the order of 150 1 -200'. 

East of the IP-resistivity contact at electrode C3 a high re-
+ + 

sistivity rock of 300 ohmmeters- and low IP response of 10 ms-

extends to a depth of 400 1 approximately. It is possible the contact 

dips E'ly and a dip effect is reflected in the depth estimate 

east of the contact. The contact represents the volcanic-serpentine 

contact as seen in the gradient array data. The resistivity layer 

west of the contact could reflect the water table in altered 

volcanic rocks, with a high sulfide content below the oxidized 

zone. 

GRADIENT GRID 

The gradient array data is practically self-explanatory. 

The IP and resistivity contrasts across the volcanic-serpentine 

contact provides a clear geophysical expression of a geologi~ 

phenomenon. Highlights of the contour pattern suggest lens or 

cigar-shaped zones of high IP response within a broad high response 

associated with the low resistivity volcanic rock. The high 

resistivity, low IP response east of the contact reflects the 

serpentine. 

The gradient grid data is limited to a two-dimensional 

picture of the electrical properties in the grid area. Therefore, 

the dipole-dipole profile (Line 2) is required to provide control 
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of th~ tlectr i ~ ~ l c~oc~rties in the third ~ i ~er5ion. and a 
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SURVfr r~OCEDURE: 

T ;1 e i n d u c ~ J P \.) 1 .! r ; ;: J t ion and res i s t i vi:' ." ~ ~ a s OJ r e;:; e" t s art: 

made in the time-do~ain mode of operation us~~~ a DeS IPR-2 

receiver and EGC model 45A transmitter and power supply with 

a capability of transr.itting a maximum of 10 amps of current 

to the ground. A conventional system of measurements which 

uses a time cycle of 2.0 seconds lion" and 2.0 seconds lIoffli -

2.0 seconds 1I0nil and 2.0 seconds 1I0ffil (current reversed) was 

employed. 

The commencement of the measurement of the secondary volt­

age is delayed by 0.45 seconds to avoid coupling and other 

transient effects. The integration is performed during the 

period from 0.45 to 1.10 seconds after the cessation of current. 

To . conform to a s,tandard presentation, the integral time 

constant is adjusted to give induced polarization readings 

equivalent to those obtained with transmitter cycles of 3.0 

seconds 1I0n" and 3.0 seconds 1I0ffll, with integration of the 

secondary voltage during the first second of the 1I0ffil period. 

Throughout the survey a conventional inline dipole-dipole 

array was used. Measurements were made for dipole separation 

factors IInll of 1/2 and 1 to 6. The potential electrodes occupied 

positions on both sides of the current-electrode spread, thereby 

- - -- --_ .. _- ----- _. 
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orovidino a line coverage of approx;:nately nine :ir.Jes the dipole 

lenqth for a standard line of seven electrodes. The total ltngth 

of line is determined by the number of spreads or additional 

current-electrodes used. 

Apparent oolarization response is in units of millivolt-

seconds-per~volt. or milliseconds (ms), and apparent resistivity 

is in units of ohmmeters. The data from each line is plotted in 

quasi-section to facilitate presentation of data at all spacings 

used. 

Data Acquisition: 

A series of consecutive apparent induced polarization read-

ings are obtained and entered in the field notes. Usually if 

three to five consecutive readings are of the same value, the 

average reading is considered acceptable. In areas where signal 

levels are not sufficient to override telluric noise, the read­

ings will have considerable scatter. When this occurs, each read­

ing is entered in the data sheet and also in a histogram form. 

The class interval for our histograms is five units or fifteen 

units, depending on the gain setting of the chargeability meter. 

Consecutive readings are acquired until the density of readings 

about a particular value results in a "bell-shaped ll display. 

This shape indicates to the operator that a sufficient number of 

readings have been taken to produce a reasonably accurate value. 

In some areas where extremely large noise levels are encountered 

satisfactory histograms cannot always be obtained, particularly 

o 0 

[MilO rruo rru@ 
@@@~D1l)j7~OCS@~ @(11]!?W@)j7@ 



-7-

at the large lin II values. No telluric noise Wil ~; encountered 

during thi "s survey and data quality is considerpd good to 

excellent. 

November 27, 1978 

Tucson, Arizona 

.: .: 

.2::L:::~ ·~ 

'M·~/;::' r.=:\. ~'''. 7. ~.: .. ~. " :~ . 
.:, : ·~, \'::::. ; ~~...: L . ~"' <01' •. ~~l .. "- ':.... . 

Respectfully submitted, 
_./.::::::::::~ ...... 

d.J~"/~'~(\~\' 
W. Gordon Wieduwi 
Geophysicist 

-"-
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ELECTRICAL POWER PLANTS_ I. , 

The California-Orcgon Power Compnny SCI'ves the following towns 
II Siskiyoll County with cheap electrica l power: Yreka, l\Iontague, 
rrornhrook, Donis. Ager, TIawkinsville. ThrnlI , Croy, Fort .Ton es. 01'0 
I ~i no , Grcendew, Walker, Etnn, WeetJ , Sisson, Dnnsmllir, anll Castella. 

The power plants are locatcd at Fall Creek (capacity 2500 k .w.) . 
, hasta ,Rivet' (380 k.w.), Klamnth Falls (1500 lew.), Gold Roy 
:!:;no k.w.), Prospect (4750 lew. ), a total of 11,630 lew. In addition 

II the plants Illl'ntioned, another is being installed on the Klamath 
· ~i\· ,~r, lJear Fall C r'eck, with a capacity of 4000 lew. nnd the systelll 

"i ll thl' u ha\'e a total ~elleratill~ capacity of. 15,630 kilowatts. 

CHROME. 

Considerable float of chromite is fonnd near the top of th'~ Fort'st 
Ifounta ins, in S ec. 1.3, T. 44 N., R. 8 'V., Southern Padfic Railroad 
·oll\ pnny. owncr: and in Rpc. ]8, T . 44 N., R. 7 ,V., 'VIII. Ramlls and 

'a rl Hill, Yreka. owners. The cOllOtl'Y rock is serpentine; the chromite 
" found in r elatively smnll pieces. No developmcnt work has heen 
In ne. Flo!lt of ehroll1ite is r eported in the vicinity of the Dewey mine, 
IlIol1t 10 miles sOllthwest of Gazelle. 

Bih!..: Bill!. ?\o. 38, pp. 272 , 363. 

CLA Y PRODUCTS. 

7'. T . afl I'll r !I, of YI'Cka, owns a lnrge blink of rc,l,lish (:0101'('(1 c1ny. 

''' ntainillg snnH~ minut c qllnrtz pebbles. in S .. ~ " . 27. T . 4;') N., R. 7 W " 
\f. D. ~L A goofl quality of hl'irk has he('n maflllfaetlll'ed an,l IIspd ill 
\' rckn. 

Bib!.: Bull. ~o. 38, p. 2:)7. 

T. TTl/III illo II , of Fort .ToIlPs. formerly nHl(le hri cks front the surfa"e 
·Iay frolll a rlppnsit in St'c. ~ : T . -+3 N., R. !l \Y. 

llihl.: Bnll. :\0.38, p . 2:)7. 

i .. 
1t .. -
?i .. ' 
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S IS KIY()(" coe :--: TY. 817 

T. /1. R L!JIIf)/r/s , of Fort .Tonps, had an olfl hrick kiln, using surface 
clay, hom a depos it in SI·e. 11 , T. 4:~ ~., R. !) 'Y . 

Bibl. : Bull. ).To. 38, p. 257. 

Pelcl' SlIIith, of Elna , owns a bank of clay in Sec. ~1. T. 4:.! ~ ., 

R. !) 'V .. M. D. ~r. This deposit consis ts or -+ fed of .·Iay or !.!n'J'\ 

quality, frollt whif~ h hricks m~re burned ·and used ill blliluings ill Et.na . 

Bib!.: Bul!. No. 38, p. 257. 

J. 1V,,[kL'I', of Gl'ecllvic\\', has a t\pposit of grayish colored clay of ~o.)1l 
qllality, 10cat ,·.! ill f:jPP. :t~ , T. 4:1 N ., R !) \V., l\L D. jL; a good grauc • 
of In'i r ks maullfacturcd at onc time. 

Bih\.: Bull. No. 38, p. 2;)8 . 

COAL. 
.', 

The coal ueposits north of Yreka , in the vicinity of Hornbrook and 
A gel', have furnished a small amount of coal for domestic use for sev­
eral years. It is a good gra(lc of lignite, burns frcely and leaves no 
klinkers. 

The Black Bfllte ;lloulllain D cposits neHt· Ager, and the Kosh Creek 
deposits nrar Glaziel' along Kosh C rcek in T. 38 N., n. 1. E., have not 
been (l eve loped at all. 

TIle Si:;/ii!Jon Coal JIIll!llfflciul'ilfrJ COlllpalf!J's holdings neal' TIorn­
brook hn\'e bee n exploiled hy se \~c ral opcn ClltS along the croppill~s. 
The \"C'in is 5 fcct wide, with :30 inehps of good Ji~nil e. Coa l has bren 
rcported IIrar Oak Bar, bllt is inf;' rior in qnalit.y to thc other deposits. 

BihL R'pod XI, p. (: -== ~ 
, COPPER 

The coppcr millt'S nnd prospects, while of reccnt de\'clopmcnt, arc 
wOI·thy of ,~al'l'fltl r:o nsid l'ra t ion , anll arc widely seatterc,l over the eell­
t1'al nnd northern portions of the ('ollnty. The formations in which 
thpse tlcposits oecllr arc eithel' pf'ridolitl' or gnhhro. or n mclalllorphi (~ 
sphist o\'f'I'lyin!! th,-se crllptires. and SI'Vf' I'll 1 of the mountain p"aks 
sholl' tlte n'tlol ish -hro\\,11 colnr wh ie'll p c ridoLi L,~ aSSlIlIIPS in \\'I'al 1\f ' l' i II!.! . 

Tn III\! Happy Camp rlistrid. which hns hC'!1I 11 0 t, ~d for it s place r 1!"ld 
Pl'Olllll'1iOIl, there arc St'\'cr:11 prospects of llI erit: alld one property, the 
GI'cy F.agl<" has hecn d"\'e lope(l into a coppl'r mint! of cO llsiderahlc 
ntagllitlllh', with a lar~'~ tonllag'e of orc blo"ked Ollt. 

-. Rihl.: DIIII. ;\0. :in. PJl . 1~1)-1·~ 1. 

/:1/1, ' [. r l/'I ( . own,·" I,,· 1:1111 ' LI',J!!e 1Tillill!! ('olltP:llI'·. o f \:,!W Yllrk. is 
loeakd ill S,~c . :?1. T ~'" ~ .. R. III W .. ~r. D. :U., ill t!IC f:lIiott. lIIiniff!:~ 
,listrict in the Siskiyou ~[ouutaill range anu near the boundary line 



~II:\ES . \ :-:1) ~II:\UL\L HF.:'O ( · RC E;:; . 

~fween California and nrrj!l1o. Elevation at m ine is 4000 f eeL TIut-
1"~ is the nea res t post a ni ' ·e . Th e min e is connec ted by wagon road 
with .Jor Dal', an o ILl p);l( 'e l' ea ll1 [1 . The ore occurs in a. north antI 
.sc~h vein, dip Yerti r al , ils ollh'l'op being traceable for 3000 f er t; walls 
Ii,.. micaceo lls sf'hist. Ore (!o llsists of pyrite, chalcopyrilp. and ot her 
SUlphides and ox id ('s of iron and coppp.r, the average vullle being ahoyc 
,,~ copper aull $;; per t on in gold. Two main tunn els ~50 feet 
AP~rt are conuccted by winzes amI stopes; both show ore :l11tl ha\'(~ 

JNf'II' III 1'(1 iate dri ft s showing O\'er 150 fe et in a sol ill hoely 40 fept wide 

I M'plnces. The worki ngs co mprise oyer 3000 fee t of development. A 
I.Arg,e tonnnge of ore blocke,l Ollt. It is reported that the company has 
pLAnned the e rec tion of a smelter on the Appl egate River. 

Bihl.: Bull. 1\0. 50, p. 12S. 

Co pper Qu ce ll , in Sec. 3, T. 4G ~., R. 7 \V., in th e Cottonwood min-

51 district, 10 mil es nOl'th\\'est of Hornbrook. Owners, J. D. and R. 
ALhott., of Yreka; rompri~rs 20 a(~ res on Hllnter Cl'eek; small ledge in 

L.J'te and dioriLe-sehist. 110-fnot tunnel. Idle. 

Bibl.: Bull. No . 50, p. 123. 
,.--- -
.Oa,·is, in~,12, T. 14 N., R. 6 R , in the H appy Camp n\lllln~ 

blStrict, 13 miles sO ll t h""'st of ITa.ppy Camp. Owner, R . Davis. I,Jedge 

.!lol o 30 fe e t 'rill e ill s"'list and lilllt 's ton e; short tUllnels; ledge not 
F~nrl in place as y et : stronl! I!ossan c roppin~, carrying some gol'l Yalll e ; 

Bo)\ded to J . D. F:ll'ish and eight men employed; F. II. Dakin, supel'-
iN'l'IIc1"nt : rlaillls on Clear Crer1\. , _____ 

~/_r:rt!J2: Jfol'lll erly knm\'ll as the D eIce!}), in SI'C. 4, T . 17 N., 
7 E., in the Happy Camp mining district, 8 miles northwcst of 
p py Camp. Owne r . Inr'orpol'atc(\ Conlpany, of Np.w York; 
D. Farish , manager ; FI'~ ,l n . Dakin , supel'intenlll'nt; eomprisrs 240 

"ctles. patrntrd: on Tndian \rrl'k at an rl c\'ati on of 2:>.iO feet ; a stroll .~ 

'f';j,n from 10 to SO fl'd wide in s,.)list with a llorthwl'st nnd SOlltltt':lst 
.9T~lke and a dip of 4;:) Q E.; ore ' shoot elVe r 300 fee t long. consisting of 

CIIA.&tc",pYl'ite and p.nite: e i~ht j 11I111I ·ls from :i0 to 600 fee t in len g th. six 
. nl~ rros.'Wllts :lIId two Oil thl' 1 .. r1 ~,· : alll\ S,'\'rl'a\ hllildn'd feld of drifts 

,."'11 r :lis"s ; largc tnnll"~C hln!'!; r ,! Ollt; ore earrirs frlJm 21'70 to 18 70 
~O!)r" r and $1.;-)0 P"I' ton in gold; strong g'ossan ~roppillgs pn the Sill'· 

I=A~E~ fi\'e mrn rill p1'.lj'cd ; Jll'rlprrty Ir)cak(l in lSa:! alll\ sol(\: to present 
.pn ny in l!JOS. 

Bih!.: Dill!. Xo. ::i0. p . 112. 

['/II/lIICI', in S"f' . IS. T . .to :-\ .. R. 7 W ., in Callahan Ihilling dis­
·t ; 011'11, .',1 11\· )fis, ·ld"I· & H"llill.- . .,E Callahall . (,Iaillis \\:or!;,·,j tn a 
ir, ·,1 ex tr nt ' hy shall,m' shafts anrl open ellts; formation' is se rpen­

" , lhough the ore d cposits arc connected with dikes of quartz-

810 I 
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porphyry whi t: h ha\'~ p cnetl'atf'll thc se rpcntinc; or e li es ill ir r eg ul a r 
bodies , co n sist ill~ o[ pyrrhotit e allrl othc r snlphi elcs, carryin g coppe r ; 

ore s:lid to contain nick .. l. Idle . 

BiLl.: Bull. No. 50, p. 123. 
. ~ ~:~. Lillie, ill S cc. 1~, T. 4G N., R. 12 W ., in the S eiad lIIinin~ cli~tl'id ; 

r' 10 miles w'~st ,)f IT :lllilJ1ll'g Hal'. 01\"111'1':>. Lit.tlt~ & ~t.rai"iI'h; f' (II:q)J'iscs 
fiO aeres . locat ed ill l S ~)!) ; led ge ~!) feet will e, with northwcst all,l srHlth­

past strike and dip of 20 ~ E. j in schist and lillleston~; -lO, foot tUlllll'1. 

~dlel'" I' , ... T '0 N R - \U C 11 I ., l ' t . .I .0/larCl, III ~er. I , . ~ l., . I ,L, a alan mmlllg (lsrId ; 
OWlled by )Lonareh COPP'~ l' :'oLinillg CompallY, of Callahan; 210 a cr'!s, 

patented ; tUIlIl'+; and shafts (shallow) j sulphill ?, ore, Idle. 

Bibl.: Bull. 1\0. 50, p. 12-1. 

'~'P" iii ips, in S ec. 6, T. 46 N., R. 12 W., in the S,~ iarl TIlITllllg dis-
"i-(triet; 14 miles west of Humhurg Bar. Owne r, S . Phillips ; eomprisf's 

40 acrrs, lo(' atrd in l!JOO; ICllge 30 to 100 fc et will c, with north""'st 
and southeast strike and dip 35~ E.; in schist and limestone; nO·foot 

tllnnel; strong gossan cropping tt'aceahle for 1500 feet; only do assrss-

1lll'llt work . 
POlHI' B cal', in S ec. 12. T. 40 N .. R. 8 \V., in the Callahan min ill!: 

distri ct; ownc(1 by \Yplkes & ~OIlS ; romprisl's one ('laim; 0 1'l ! lll )di,"'; t) 

feet wide, consisting of ehal"op),l'it r anel pyrl'hotite, in serpentine; 

200 tons extrade(l , said to carry l'i 70 copper. Idle. 

BiLl.: Bull. No. 50, p. 1~ ·1. ~ 
~ Preston Peak, at head of South iFol'k of Indian Creek, 1} miles north 

of Pl'l"stOll P eak; own ('(1 by Preston Peak Copper ~rining Company; 
Ipdge 20 to 30 f eet wide, in diorite; ores are pyrite and chalcopyrite: 
300· foot tunnel in ore; ore said to eal'l'y ]2 % eopPl' r with gold; 
one of the pioncer uis('oYc ri es of the Siskiyou belt. Itlle . 

Bibl.: Bull. No. 50, p. 1:\2. ! 
I'llliltS, in St ! r~~. 12 alHl H, T. -In ~., R. S \\r. , in Callahan IlIl11JU'; 

dist.ri,.t; o\\'n ed hy ~[,·Carte l·. of Callahan ; f'() l1lpI'i~ es ti\'c ,·!ailll';: orr'. 
(pyrrlr'ltiLr II·illt sllIall [l1'1'("l'ntag-c of "oppl' r ) ; o," ' IlI'S in 1;;I,1thl'(. alld ~'· I· · 

!lentinl!. Idl l' . 

Bib!. : Bull. No. 50, p. 1:23. 1 

~ 1,'lt ill bfJ/c, in S ec. ~-l , T. -10 N., R. 5 \V ., in the ~rt. Eduy IlllUlUg 

distl'id , -l mill's sOlltllll'l'st of Siss()ll: 1)\\'I1l'fl by "-oofl & Shddul1 1.llm­

hrr ('ollll' ; \II~'; rl1 lllpr;s, 's :lOO ar l''':>; tllour·ls and 0lwl1 " lit,.;: "ll ~ tunnel 
-l00 ['Tt 11 )1l!!: led!!" is Ii f,·,·t will e. in St·qH!I1Lillt': ore is Il\:lssi\"~ suI· 
phidl's; gossan tTopping's lliU to liOU feet \Viue are exposed for owr 
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milp- on a Spill' of ~lt. ElIdy, having a strikc of 70" NW, ancl 
;p of 60"; company's railroad near property; property was first 

,)rked for gold, thirty years ago. Idlc. 

BibL: nulL No. 50, p. 1~;). 

I Rolhl'Op, in Secs. 5, 6, 7 alLd 8, T. 43 N., R 8 'V., 4 miles north-
1St of Fort .J OILCS: ownt:d by Georgc Helldl'rsoll; comprises 15 claims; 
.velnp •. 'd by shafts <Inll tlll1lll'is; ledge G fe.?t wide ill sCI'pcntiw~ ; 

Imc of the ore is report<!d to carry ~O% coppel'. Illie. 

;. BibL: BulL No. 50, p. 12:;. 

mttlU, in Sec. 7, T. -lfj X, R 1~ \Y., in the Seiad mining dish'iet; 
r~ miles wpst of IIalllhlll'~ Bal'. OWlI.'r, C. Shinf!r. Comprisf's 40 
.:res, at an elevation of :'WOll ft:t:l; IOt:ated in 1S9!) ; lcuge 30 to 100 
,'et wide, with northwest and southcast strike allli dip of 30

0 
E., in 

t'hist anfl limcstollc; SO· foot tunnel; strong gossan cropping; OI'C is 

~l.!.)·pyritc. Ouly do asst'ssmellt' \\'0"1;:, 

r-l'eb11e, in Scc. :-l~, T. 4 N., R. !) W., in the Oak nar mining dis­
rict; 4 miles north of Oak Bar. O\\,l1el', G. A, Tebbe. Comprises 40 
,trI'S; l!'ll~e 30 feet widl! ill schist .anfl limestone; 120-foot tUllnel ill 

oI·.~ . Idle. 
~V~:lch, in Sec . ]. T. ·Hi N ., R. 1~ W., in the Seiad mining district; 
4~hlilcs \\'est of . IIillIIllIll'g nar. OWller, E. 'Velell. Comprises 40 
le rl'S, loeato·d ill ]S!)!l: I f·d~., :30 fect wille, with northwcst alld south­
,1st course and (lip of .,10) E . ; in schist and limcstone; two tunncls, 30 
l ilt! riO feet long: strong ~Ilssan cropping. Only do asseSSllll'nt \-;·Ol'k. 

J I'd/ulc Bllttc, in SCI' . ~5, T. -to X, R. 5 W" 15 milf's from ),[on-
1~IIP, on the north sltlpr of ~[Ollllt Shasta; own.,<1 h,\' 1 cllo\\' Butl'r 
rilling Company; f,. D. Ball. snprrintclI!l"lIt; vcill is 5 feet. wide, in 
'hist and granite; strike north anll st)l lth ; dip GO ° \1," . ; ore is massive 

1I1phi(lc : tuunels and shafts. Idle. 

Bih!.: ' null. :\0. ::iO, p. l~(i. 

GOLD. 

The main gulLl ·hearing belt of Siskiyou County consists of meta­
J,ol'phic slates, ~I'anites, !lilll·it.'s, allil lillle,.;tones, \\'ith oeellsionally 
btrllsi\'c massrs of porphyry, trap an(l syenite: This belt is fl'olll :; 

1:! miles ill width nnd ahnllt 60 miles lon~, witlening- iln,l narl'tl\\'in!! 
t plaf'es 011 its lille 'of strike, whi,'h "aries frOIl! :\. ~U J to :10 " E. 
(l some pl;lI:es it is vein,',l nne! scalllp(l with stringers of flunrtz; in 
tllcrs it is soft. ca l'l'.\' ill!.! tak in I'x c . !.~s, with irre~lIlar Iml1ches of qllnrt z. 
:,. h ill ;:l)ld , d"signal. ''[ ill h~'dralilil' lIIining as ' ·s. ~all! dig~ill:'!s" and 
,'ill ~ .'asily \\'or\;l ~ d \\'ith a"t 1'1':1111 I)f wat.,1' Iltld,'r:L 11t';\\',v [ll"''''illrl' hl'ad . 

Il otlll ' I' lucalitil's lin Ih e I. ,~ ll, wlll're the formation has been fissllred. 
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or ncar the line of contact, lIuartz veins occur eithcr singly or in groups, 

anu as a rule are slllall, but rich in gold. 
This belt is interruptqd and broken at severnl points and is by no 

means prolitie in auriferous quartz veins throllghout its entire extent, 
nOl' do thc samc rocks prevail in all the quartz distri cts . 

A striking featurp of ~he occurrence of the auriferous veins is their 
relation to thc culminating pcaks or the mountain systems crossed by 
the bdt , for they conforhl to the lines or foliation of the ranges, being 
especially noticeable in thc Salmon Rangc, New River, Knownothin~, 
DeadwoOll nnd Humb\l1; distrids. Quartz Valley and Oro Fino, on 
opposite sifll's of a minor isolated mountnin, are the only exceptions to 

the rulc indicatl'(!. 
Salmon ~l()ulltain, compc;;ed of eruptivc rocks, porphyries aml gran-

ites, seellis to h;n'c hcrn n distllrbing elem ent, as auriferous roeks dq 
not come to the surface' for ahollt 10 miles beyond. Heaehiug as far 
as the known soutllt :rly limit of this gold-bearill~ belt extrnlls, and 
('\'.)ssing' it, a helt of al'~lllal'l ' olls slatl! an(l porphyry, hayillg a width of 
2 mill'S, is l'IlC()lll1tel'I!IL hnt! tht'll a dl'('id.,d hf'lt of s.' rpl' lItille fl'Olli :J to 
6 miles in width is enil'red. traeeahle £Ot' several miles on its line of 
strike. A hplt of mi,·a.'eons scllist is nbsf'I'\'ell at Scott';; Bar, and 
westerly f,'om this poiJ,lt helts of granitr, liflll'stllne, antl syenite arc 
altcl'nntely crn::,sed, IIntil anothcr belt of aurit'l' r0lis slates is pntered , 

which hns been hut slighth- prospectcd, 
~ -

DESCRIPTION OF MINING DISTRICTS. 

Salmon River District, 

This distrid, the largest in Siskiyou COlillty, comprises its entire 
sOllthwcstf'rn eorl1er, <tllll inehlllcs the drainagc area. of the Salmon 
Ri\' t!r and its trihlltal'ies. Topographically, it is a tangle of mountain 
ridges separated by precipitolls cnnyons and ri\'er ~OI'~I'S. .A wagon 
road 4:1 miles in length connccts Etna, in Scott Yalley, with Forks of 
Ralilloll, a smull town locate(l at the junction of the North Fork of the 
Salmon Riv.'r, 1\11 the fairly level land in the district consists of a 
few hars Oll the Salll!On Hiver nml its branches, so that this section is 

pr:lI't it a 11), dcpewll:llt on sllppl ies frolll the outsidl'. 
Its !1Iillill~ illdll."tI'Y, whieh is lIIu l: h :'j('attt'rr.d, is (li\'rl'sified among 

the sc,'cral h'·HIlI·hl's of placer and quartz mining, the former being 
follo\\'ell aInu;; thf~ Salllloll RiveI' anu its two principal branehl's, and 
to a I,'ss .':dent ill some' of the sll1alll~ r si(lc canyons mnking up into 
th e go ld .hearillg quartz I wit 5 ; lar;:e ue pnsits arr still untouthed on 
th,~ lII:lin ri\'Cr and 1111 th., S,)(lIh Furk. J~ in (lll!!!£ mininfi) howenr, 
that the r " I'IJI:lII " lIt \, ;11.1 1' lit' tIll' di st rict. is to IJf ~ reali zed . The main 
gll l.J .il. 'ariIJ'.! rl ,,·k h, ' lt 01' th, ' t!.l1ll1ly "rossI'S thrtlllgh th e lIliddle of this 

sl'di,)n . 
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IN T ROD U C T I 0 ~~ : 

INDUCED ?OLAR:~~7IO~ AN~ 
RESIS~IVI~Y SURVEY 

CLEAR CREEK F~OSPEtT 
SISKIYOU COUNTY, CALIFORS!A 

FOR 

QUINTANA MI:IERALS CORPORA~IO~l 

During the period of October 29 through November 4, 1976 

an induced polarization and resistivity survey was performed 

on the titled property. The field survey was under the dir-

ection of Thomas Kan~, technician; the report and interpretation 

by W. Gordon Wieduwilt~ geophysicist for Mining Geophysical 

.' Surveys, Inc. 

Quintana's interest in a geophysical test program was 

limited to providing some measure of the sulfide potential of 

the titled property. A gradient array was suggested as the most 

rapid reconnaissance IP method of coverage. Accordingly, a gradient 

grid was laid out to sample volcanic rocks along a contact adjac-

ent to serpentine. In addition, two short-spaced dipole-dipole 

lines were to provide a) a sample in detail of any anomalous IP 

trend in the gradient data, and b) a sample of the sulfide potential 

at a prospect site east of the gradient grid. 

S UMt~A RY : 

A high amplitude IP anomaly of 100 ms: has been outlined by 

the gradient survey. The nnomaly suggests possible multiple 
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lens-l~le trends about 150' thick at a depth of 50': occurrinc 

in thp ~0lcanics near and parallel to the serpentine c~ntact. T~e 

volcanics themselves appear to have an overali high IP respo :lse cf 
of 

60 ms- helow a depth of 30 1 -50', suggesting Dossible widespre!d 

sulfides indigenous to the volcanics. The serpentines have no 

anomalous IP characteristics and show a background IP response of 

+ 10 ms-. The volcanic-serpentine contact has a near vertical-to 

steep Elly dip. Serpentine rocks are indicated to extend to depth 

possibly in excess of 400' E'ly adjacent to the contact. 

The test line #1 east of the gradient array indicates an 

anomalous IP response in a thin surface layer of high resistivity 

rock 20' to 35' thick. 

5 +· d ms- 1S encountere • 

Below that depth background IP response of 

Weak IP response in possible dike-like 

trends is noted off the north and south ends of the line. No 

quantitative measure of these trends can be made from the incomplete 

coverage. 

DETAILED REVIEW OF IP-RESISTIVITY DATA: 

LIN E 1, II a II = 1 00 ' 

A t~ree layer IP-resist1vity characteristic occurs on this 

line with contact or near-vertical tabular zones at each end of 

the line. 

The three-layer character1stic indicates anomalous IP response 

of 50 ms in a thin surface layer of high resistivity material of 

3000 ohmmeters+. This surface layer is approximately 35' thick 
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in the southern half of the line, thinning to the north to a 

contact near electrode C6 • North of electrode C6 and at depth 

under the surface layer is a low background IP response of 5 ms! 

associated with a low resistivity zone of approximately 150 

ohmmeters. A small apparent dike-like IP trend of 15-20 ms with 

relatively high resistivity occurs 250 1 north of C7 • A quantitative 

description of this zone is not made on the limited evidence as 

is true of a similar dike-like trend 150 1 + south of electrode Cl , 

where weak IP response of 15-20 ms occurs associated with relatively 

high resistivity rock. These dike-like trends have no apparent 

relationship to the layered characteristics. An increase in re-

sistivity to greater than 1000 ohmmeters occurs at depth be10w 

360 1 ! forms the third layer. No significant change in the IP 
-

response is noted for this deep layer; however, a larger dipole 

should test these deeper interpretation characteristics. 

LINE 2, "a" = 200' 

This profile tests the anomalous IP·response trend outlined 

by the gradient array. A two-layer characteristic is expressed 

in the data terminated to the east by a buried contact in the 

vicinity of electrode C3• 

The layer characteristics suggest a low (background) IP 

response of 8-10 ms in a high resistivity surface layer to a 

depth of 50 1 +--with local varia~ions in thickness of 25' or less. 

Below that depth and west of a buried contact at electrode C3 

occurs a large zone of anomalous IP response of 60-80 ms in 10 to 
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20 ohmmeter rock. Within this extensive IP response (sulfide?) 

system occurs a lens-like trend of IP responsE in excess of 100 ms. 

This trend is estimated at a depth of 50'+ and about 400' across. 

The thickness of the lens-like trend is in the order of 150'-200'. 

East of the IP-resistivity contact at electrode C3 a high re-

+ + sistivity rock of 300 ohmmeters- and low IP response of 10 ms-

extends to a depth of 400' approximately. It is possible the contact 

dips E'ly and a dip effect is reflected in the depth estimate 

east of the contact. The contact represents the volcanic-serpentine 

contact as seen in the gradient array data. The resistivity layer 

west of the contact could reflect the water table in altered 

volcanic rocks J with a high sulfide content below the oxidized 

zone. 

GRADIENT GRID 

The gradient array data is practically self-explanatory. 

The IP and resistivity contrasts across the volcanic-serpentine 

contact provides a clear geophysical expression of a geologit 

phenomenon. Highlights of the contour pattern suggest lens or 

cigar-shaped zones of high IP response within a broad high response 

associated with the low resistivity volcanic rock. The high 

resistivitYJ low IP response east of the contact reflects the 

serpentine. 

The gradient grid data is limited to a two-dimensional 

picture of the electrical properties in the grid area. Therefore J 

the dipole-dipole profile (Line 2) is required to provide control 
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of th~ electr~~jl r~or~rties in the third ~ine~sion. and a 

'1''''t,'V'' ~n··",;·,·;",,, "f fl."''"e -n' ~r::ar--.,..'·t·:,.s qua n, . •• t.: u ~ ::, ," . .. ' . . ;.. .. " . .. ; I <.,; ~ .. . _ , <, ~ .. c: , ~ ~ ''''' • 

SURVfV r~OCEDUR[: 

T !l e i n due 12 J p (\ 1 ~ r i = a t ion a:1 d res i s t i v ~ : ," ,.. ~ a 5 'J !" e ;:; e n t s a r ': 

made in the ti~e-do~ain mode of operation us:~~ a DeS IP~-2 

receiver and EGC model 45A transmitter and DO'n'er supply with 

a capability of trans~itting a maxi~um of 10 a~ps of current 

to the ground. A conventional system of measurements which 

uses a time cycle of 2.0 seconds 1I0nll and 2.0 seconds 1I0ff" -

2.0 seconds 1I0nll and 2.0 seconds 1I0ff" (current reversed) was 

employed. 

The commencement of the measurement of the secondary volt-

age is delayed by 0.45 seconds to avoid coupling and other 

transient effects. The integration is performed during the 

period from 0.45 to 1.10 seconds after the cessation of current. 

To conform to a standard presentation, the integral time 

constant is adjusted to give induced polarization readings 

equivalent to those obtained with transmitter cycles of 3.0 

seconds 1I0n" and 3.0 seconds 1I 0 ff", with integration of the 

secondary voltage during the first second of the "off ll period. 

Throughout the survey a conventional inline dipole-dipole 

array was used. Measurements were made for dipole separation 

factors IIn" of 1/2 and 1 to 6. The potential electrodes occupied 

positions on both sides of the current-electrode spread, thereby 
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orovid;llo a line coverage of approxi:TIately nine :ir:1es the d i p0le 

lenqth f(1r? standard line of seven electrodes. The total lE:r.gth 

of ljne is determined by the number of spreads or additional 

current-el~ctrodes used. 

Apparent polarization response is in units of millivolt-

seconds-per-volt, or milliseconds (ms), and apparent resistivity 

is in units of ohmmeters. The data from each line ;s plotted in 

quasi-section to facilitate presentation of data at all spacings 

used • . 

Data Acquisition: 

A series of consecutive apparent induced polarization read-

ings are obtained and entered in the field notes. Usually if 

three to five consecutive readings are of the same value, the 

average reading is considered acceptable. In areas where signal 

levels are not sufficient to override telluric noise, the read-

ings will have considerable scatter. When this occurs, each read-

ing is entered in the data sheet and also in a histogram form. 

The class interval for our histograms is five units or fifteen 

units, depending on the gain setting of the chargeability meter. 

Consecutive readings are acquired until the density of readings 

about a particular value results in a "bell-shaped" display. 

This shape indicates to the operator that a sufficient number of 

readings have been taken. to produce a reasonably accurate vaJue. 

In some areas where extremely large noise levels are encnuntered 

sat i s f act 0 r y his tog ram s can not a 1 \'1 a y s b e 0 b t a i ned, par t i r u 1 a r 1 y 
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at the large lin II values. No telluric noise Wil~ encountered 

during this survey and data quality ;5 considerpd good to 

excell ent. 

Respectfully submitted~ 
~-~ 

November 27, 1978 

Tucson~ Arizona 

' ~""O'\- " r-=- _. -- .. - ~- -, 
""':.· l,-q~C:; f ~k "'t ~ • ' ~'" ,,:_\,_ .. ": 
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