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REPORT ON THE 

INDUCED POL~RIZATION SURVEY 

ON THE 

CAB CLAIH GROUP, TOHDSTONE AREA 

COCHISE COUNTY, ARIZONA 

I 

INTRODUCTION 

At he request ot Mr. C. T. Henderson, ihe reconnaissance induced 

polarization survey initiated in October 1967, on the CAB Claim Group 

near Tombstone, Arizona, was continued during October 1968. The 

property is situated · several miles southwest of Tombstone. 

The ore potential of this area is expected to be from moderate 

to considerable depth. The induced polarization and resistivity survey 

was attempted to assist in locating any zones ot mineralization that 

m~ght be ~resent at depth. 

II 

PRFSENTATION OF RESULTS 

The induced pola~ization and resistivity result is shoWIl . on 

the data plot enclosed with this report. 

Three lines were surveyed for the reconnaissance induced polar­

ization survey during the October 1967 effort, however, only LINE NO. I 

and LINE NO.3 were Ogeophysically surveyed at that time. The present 

effort includes LINE NO.2. 

LINE NO. 2 500' electrode spacing 

Enclosed with this report is a plan map of the CAB Claim Group 

at-a scale of 1:24000. The definite and probable induced polarization 

anomalies are indicated by solid and broken bars respectively on this 

plan map. These bars represent the surface projection of the anomal­

ous zones a~ interpretnted from the location of the transmitter and 

receiver electrodes when the anomalous values were measured. 

Since the· induced polarization measurement is essentially an . 

averaging process, as are all potential methods, it is frequently 

difficult to exactly pinpoint the source ot an anomaly. Certainly, 

no anomaly can be located with more accur~cy than the spread length; 

i. e. when using 500' spreads the position of a narrow sulfide body 



can only be determined to lie between two stations 500' apart. In 

order to locate sources at greater depth, larger spreads must be 

used, ~ith a corresponding increase in the uncertainties of location. 

Therefore, while the center of ~he indicated anomaly probably corres­

ponds fairly well with the source, the length of the indicated 

anomaly along the line should not be taken to repres~nt the exact 

edges nC the · anomalous material. 

III 

DISCUSSION OF RESULTS 

The apparent resistivities measured during the reconnaissance 

survey indicate that the area ·is structurally quite complex. 

Interpretation of the data indicate two definite anomalies, one 

from 10 N to 5 S, and the other fr~m 32 S to 43 S; also four 

probable anomalies, one from 54 N to 42 N, another fro~ 20 S to 

32 S, and another from 43 S to 49 S, and another from 55 S to 60 S. 

LINE NO.2, correlates fairly well with LINES NOS. 1 and 3, 

and indicates that the mineraized zones have good lineal continuity. 

It should be mentioned that the induced polarization survey 

lines were run north-south, whereas. the suspected trend of possibl~ 

mineralization was considered to bear northeast to southwest. The 

north-south bearing was use~ ' to assist in defining narrow mineralized 

zone.s, if present, as they would be oriented wi thin the geometry of 

the electrode spread for most effective detection. 

IV 

CONCLUSIONS AND RECmlHIlliDATIONS 

The reconnaissance induced polarization survey of this area 

indicated definite and probable anomalies and certainly warrants 

further investigation. 

LINE NO~ 2, which was surveyed, correlates fairly well with 

LINES NOS. I and 3, and indicates that the mineralized zones have 

good lineal continuity. 

It is strongly recommended that at least one line be surveye0 

across LINFS NOS. 1, 2 and 3, to substantiate the anomalous zones. 

This should be conducted using 500' dipole lengths. 

DB UP. 2 



The definite and probable IP anomalous areas could also be 

surveyed using 1000' dipole lengths to assist in verifying the 'data 

developed by the n-5 and n-G dipole-dipole separations. 

Respectfully suhmitted, 

Nicholas H. Carouso 11/4/68 

, 
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Til;;: IN !)UC~'~D POLA/UZATION ~1'GTlIOD 

Induced Polarization as a geoph'ysical measurement refers to 

the blocking action or polarization of metallic or ' electronic 

conductors in a ~edium of ionic solution conductors. 

This electro-chemical phellomenon occurs wherever electrical 

current is passed th~ough an area which contains electronic conductors 

such as base metal su~fides. Normally, when current is pasHed 

throup;h the ground, as in resistivity measurements, all of the 

conduction takes place throuRh ions present in the water content 

of the rock or soil, i. e. by ionic conduction. This is because 

almost all mincrHls have a much hi~her specific resistivity than 

ground water. The miner:\ls cOllunonly dcs'cribed as "met<lllic", 

however, have specific resistivities much lower than ground waters. 

The induced polarization effect takes place at those interfaces 

where the nlode of .conduction changes from ionic in the solut'ions 

filling the interstices of the rock to electronic in the metallic 

minerals present in the rock. 

The blocking actiori or induced ,polarization described above, 

which depends upon the chemical energi'es necessary to allow the ions 

to give up or receive electrons from the metallic surf~ce, increases 

with the time that a D. C. current' is allowed to flow through the 

rock; ' i. e. as ~ons pile up a(!;ainst the metallic interface the 

resistance to current flow increases. Eventually, there is enough 

polarization in the form of excess ions at the interfaces to effect­

ively stop all current flow through the metallic particle. This 

polarization takes place at each of the infinite number of solution­

metal interfaces in a mineralized rock. 

When the D. C. volta~e u~ed to create this D. C. current flow 

is cut off, the Coulo~b forces. between the charg~d ions forming 

the polarization CRuse them to return to their ' stmdy state. This 

loovement of charge creates a small current flow which can be 

measured on the surface of the ground as a decaying potential difference. 

~ow if the direction of the current through the system is 

reversed repeatedly before the polarization occurs, the effective 

resistivity of the system afi a whole will change as the fre~uency 

of the switchin,!!; is chanl/:ed. 

In thiA induced polarization reconnaissance survey, five equally 

spaced co-linear current electrodes were placed in the ground by 
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hllryin~ " alu i1l in\1m foil in pits wetted with brine. Observati.ons were 

made in accorri::lllce with a symmetrical dipole-dipole configuration 

where the distance between the receiver or potential electrodes was 

kept equal to the distance between adjacent electrode pnirR. Generally 

the receiving dipole is separ~ ted by one to six dipole units 

("n" separHtion) from the sending dipole. A precisely controllcd 

square wave current was sent throul2:h a sending dipole at 0.05 and 

3.0 cycles per second from which, at the receiving dipole, a D. C. 

on";' an A. C. volt:\[::;c wa::; mea s ured, respectively. By ;·mowing the 

geometry involved (the dipole len~th or spacing and the separation 

distance betwe~n the two receiving-sending di~olc pairs), along 

with the two volta~cs, an apparent D~ C. and an A. C. resistivity 

WilS calculated. I·'rom these apparent resistivities, thc"ir percentage 

difference was determined, thus giving the Percent Frequency Effect 

(PFE). A third quantity proportionul to Pi"E and invers~ly proportion­

al to D. C. resistivity, called Metallic Conduction l"actor (.\1Cii') was 

computed in order to somewhat normalize PFE for variations in ground 

conductivity purely as a technical interpretational aid. 

'rhe IP technique was developed primarily for porphyry type 

deposits and is perhaps the only reliable means of detecting hidden 

disseminated sulfides. However, the IP method works just as well or 

pcrh~ps better on semi-massive to massive sulfides, contrary to some of 

the earlier thinking, for it gives increased response" with increased 
" " 

volume percentage of sulfides. 
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AMERICAN ANALYTICAL and RESEARCH JLA'fl6~ATORIES fl~?-S~? 
ASSAYERS • CHEMISTS • METALLURGI~L 2 1973 

TUCSON , ARIZONA 85 : 

SAMPLE SUBMITTED BY American Smelting & Refining Co. DATE June 30, 1973 

flS""'PLE MARKED 

r-r1 TB - 1 

I U TB - 2 

~. TB - 3 

TB - 4 
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OZ ) TON 
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48 
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14 
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23 

46 
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P,?:' .. l pp~ ~~j , PERCENT 
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1 31 -
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TO: 
FROM: 
DATE: 

RE: 

Jim, 

James A. Briscoe 
Thomas E. Waldrip, Jr. 
June 13,1986 

MEMO 

Analysis of mercury soil gas samples collected April -
f4 a y (?), 1 982, Tom b s ton e Pro j e ct. C h a r l est 0 n Are a , 
Tombstone Mining District, Cochise County, Arizona for 
Tombstone Development Company 

Please find folLowing a brief synopsis of resuLts obtained on 
mercury and soi l gas analysis performed between the dates of 
June 6 and June 9, 1986, by myself, on the soil samples that 
you, Austin & Mardee coLLected during the spring of 1982. 
Subsequently (unknown date) Cynthia analyzed these samples. 
ResuLts were negative - too Low. The detector may have been 
maLfunctioning at the time. ALL samples were rescreened and 
reanaLyzed on a reconditioned machine, with a new gold film. 

The results were as foLLows: 

1. 98 totaL soi l samples were analyzed on a ModeL 301 Gold 
Film Mercury Detector, produced by Jerome Instrument 
Com p'a n y • 

2. The range of values were from a low of 7 parts per 
billion (PPB) to a high of 63 PPB. 

3 ~ Sample results appear to fall into two loosely defined 
categories when graphed. Samples 1-49 appear to fit a 
much more subdued spread relationship between maximum 
and minimum readings (±20 PP8 generalizing). On the 
other hand, samples 50-98 tend to have a much greater 
spread, with an estimated range of 20 to 50 PP8. The 
subdued area represents readings, in general, collected 
over outer sedimentary Calluvial cover) areas outwards 
from the proposed porphyry copper center. The surface 
expressed porphyry zone is more cLosely defined by the 
otherwise more coarse spread reading. The exact 
mechanism for this observed relationship in the 
porphyry area is unclear, but ' may represent surface­
ward expressed precious metal zones vs. non-altered 
admixed country rock. 

4. Standard soi l samples ranged from extremes of a low of 
1.8 PPB to a high of 8.0 PPB. Normally, a reading in 
the range of 3 to 5 PPB was obtained. 



MH10 TEW/ JAB 
June 13,1986 
Page 2 of 2 

5. Data to date has not been verified against sample 
collection map, and therefore, no generalizations have 
been forwarded in regard to the geology of the area. 

6. Some drift in values was noted from the morning to the 
evening. Therefore, values may represent ± 25% above 
or below reality, depending on what time of day the 
samples were run. Generally, however, within my 
established guidelines, sample values were remarkably 
close in all cases when subsequent checks were 
performed. Samples checked within the background -
above background categories - were within 0% to ± 200% 
of each other for very low readings. normally .± 50% or 
less, in high values. Check samples in the remaining 5 
defined categories (weakly anomalous to extremely 
anomalous) could be repeated exactly to ± 25% 
(generally) • 

Individual sample results are following on attachments. 

Thomas E. Waldrip, Jr. 

TEW/ms 

Attachments 
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James A. Briscoe & Associates, Inc. 
Exploratio n Consllit a nts: 

13,ISl' ,Inti I>,eri()us Metais/Ge()Iogic lIlld L _llld Studies/ Hegi()llai <\lI d [)etilil Projects 

,James A_ Briscoe 
F? <!(Jistl'l"r'd Prr ,j .. ssiorlol G( 'l)I()'ii_~ r 

REGISTERED MAIL # P176 202 179 

Nay 9, 1986 

Michael Rice 
Natural Resource Planner 
Arizona State Land Department 
1624 West Adams 
Phoenix, AZ 85012 

Thomas E. Waldrip, ,Jr. 
G('() I()[]i.~ t / Landmon 

RE: Cancellation/release of bond for 08-83771 and 08-84101 -
response to correspondence of November 27. 1985 

Dear Mr. Rice: 

Pursuant to your above referenced correspondence, please find 
following a resume of drilling activities and resulting studies 
related thereto. Data is somewhat meager, as economic 
conditions have deteriorated substantially since holes were 
drilled. Subsequent exploration funds were delegated to other 
projects of merit instead of originally anticipated priorities 
of logging and assaying. Our deliquency is thus explained as to 
the amount of data provided. 

GENERAL DATA - The folloiwng data applies to all drill holes: 

1. All holes were drilled dry with air. 

2. All holes were surfaced cased to 5 feet in depth and 
capped with plastic caps. 

3. All holes were 4 3/4 inches in diameter of variable 
depths and inclination (most being vertical) • 

4. All holes were drilled using an Atlas-Copco Roc-604 air 
track drill. No road access or drill site construction 
was necessary. Access was from pre-existing roads and 
trails. 

5. One quarter gallon drill cutting splits were retained 
per each five foot interval drilled. 

6. Cuttings from each hole were glued to a "coreboard" at 
a scale of 1" = 10', using a coarse, fine and panned 
fraction. 

5701 East Glenn Street, Suite 120/Tucson, Arizona 85712/602·721-1375 
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Michael Rice 
Arizona Sta te Land Departm e nt 
Nay 9, 1986 
Page 2 of 4 

7. Drill cuttings were "assayed" with a UNC Silver HAP 
unit (x-ray flourescence) for silver mineralization. 
All holes indicated detectable silver mineralization. 
All results. however, were in the range of minimum 
detectability for the machine (less than 1.5 oz. 
Ag/ton) at the time readings were taken. This was an 
orientation survey for high grade mineable zones. 
Results were negative. and thus, were not retained. 
For quantitative purposes, a longer reading interval 
would be required. 

8. No geophysical or geochemical logs have been made by 
the Permitee. 

9. One fenced trench exists in the area of 08-84101 (see 
map, Attachment 1) . 

The following holes were drilled per each permit area (please 
refer to the attached map for drill hole location): 

Prospecting Permit 08-84101 (Section 19, T.20S., R.22E., 
G.&S.R.B.M.) : 

Drill Hole TDC #11 - Vertical, 90 feet deep 
TDC #11 was collared in intensely sericitized and 
silicified porphyry, probably the Laramide-Uncle Sam Tuff, 
and remained in this rock to the bottom at 90 feet. 
Variable amounts of limonite and hematite after pyrite were 
noticeable as well as black manganese oxides near the 
bottom of ' the hole. No sulfides were encountered. 

Drill Hole TDC #12 - Vertical, 95 feet deep 
TDC #12 was collared in intensely argillized and silicified 
porphyry, probably the Laramide-Uncle Sam Tuff. It 
remained in this rock to the bottom at 95 feet. Variable 
amounts of hematite and limonite afte~ pyrite were 
noticable in the cuttings- as were black manganese oxides. 
particularly towards the base of the hole- No sulfides 
were intercepted. 

Drill Hole TDC #13 - Vertical, 95 feet deep 
TDC #13 was collared in strongly argillized porphyry -
probably Laramide-Uncle Sam Tuff, and remained in this rock 
type to the bottom at 95 feet. Variable mounts of limonite 
and hematite after pyrite and manganese oxides were 
noticeable in the cuttings. No sulfides were intersected. 

James A. Briscoe & Associates, Inc. 
Tucson. Arizona 



Mich ae l Rice 
Ariz ona S t a t e Land Depar t me n t 
Hay 9, 1986 
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Drill Hole TDC #1 4 - Ve r t ical, 95 feet deep 
TDC #14 was collar e d in moderately to intensely argillized 
porphyry, probably the Laramide -Uncle Sam Tuff, and 
remained in that rock to th e bottom at 95 feet. Variabl e 
amounts of limonit e and h ematite after pyrite, as well as 
black manganese oxides tow a rds the bottom of the hole were 
noticeable in th e cuttings- but no sulfide minerals were 
intersected. 

Drill Hole TDC #15 - Minus 70 degrees (20 degrees off 
vertical), 120 feet deep on incline 
TDC #15 was drilled in a southeasterly direction at 
approximately right angles to a silicified zone in 
intensely altered Uncle Sam Tuff. It intercepted this rock 
type throughout its depth of 120'. Variable amounts of 
limonite and hematite after pyrite were noticeable in the 
cuttings. but no sulfide minerals were intersected. 

Prospecting Permit 08-83771, Section 29, T.20S., R.22E., 
G.&S.R.B.M. : 

Drill Hole TDC #l-A - Vertical, 120 feet deep 
TDC #l-A was collared in weekly altered Cretaceous Bisbee 

' Sediments and remained in this formation to a total depth 
at 120 feet. Variable amounts of limonite and hematite 
after pyrite were noticeable in drill cuttings. Sulphides 
(pyrite) were first encountered at about 100 feet in depth. 
Within the oxidized zone, the sediments were moderately to 
noticeable bleached from their normal maroon color. The 
unbleached maroon color predominates in the sulphide zone. 

Drill Hole TDC #l-B - Vertical, 120 feet deep 
TDC #l-B was collared in weakly altered Cretaceous Bisbee 
Sediments and remained in this Formation to total depth of 
120 feet. Variable amounts of limonite and hematite after 
pyrite were noticeable in drill cuttings. Sulphides were 
first encountered at 85 feet. Within the oxidized and 
sulphide zones. the sediments were moderately to noticeable 
bleached fiom their normal unaltered maroon color. 

Drill Hole TDC #2 - Vertical, 120 feet deep 
TDC #2 was collared in very weakly altered Cretaceous 
Bisbee Sediments and remained in this formation to a total 
depth of 120 f eet. Noteable manganese oxide filled 
f ractures in the upper 10 feet of the hole but gave way to 
only weakly bleached rock for the next 50 feet, with 
varying amounts of limonite and hematite + manganese 

James A. Briscoe & Associates, Inc. 
Tuc son. Arizona 
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ox i des . Fresh , un a lte r ed sed iment s were encountered below 
6 0 fee t. 

Th e Permitee of past referenced Prospecting Permit (08-84101) is 
curr entl y Permite e of record (08-91639) covering the same area 
of work/exploration th e reon dis cussed herein. We woul d like to 
see that a ny exploration e f f orts performed to date and detailed 
herein, remain status quo. until further exploration is 
pe rformed. Should this situation, in your opinion, create an 
exception to the release of the restoration bond for Prospecting 
Permit 08-84101, please see that an agreement is drawn up for 
Permitee's signature, which can postpone any restoration and 
release Permitee from past surety agent, wherein, obligations so 
accrued would transfer to Permitee current bond for Prospecting 
Permit (08-91639). 

Respectfully, we would request any information supplied, herein, 
be kept confidential for the maximum protracted period possible 
for Prospecting Permit 08-84101, or through the longevity of 
Prospecting Permit #08-91639. 

Results for Prospecting Permit 08-83771 may be handled at your 
discretion. 

Thank you for your patience and cooperation in these matters. 

Sincerely, 

JAMES A. BRISCOE & ASSOCIATES, INC. 

Thomas E. Waldrip. Jr. 
Land Manager 

TEW/ms 

Enclosure 

James A. Briscoe & Associates. Inc. 
Tucson. Arizona 
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