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PRIMARY NAME: BRIAN LODE 

ALTERNATE NAMES: 

MARICOPA COUNTY MILS NUMBER:539 

LOCATION: TOWNSHIP 6 N RANGE 3 E SECTION 18 QTR. NW 
LATITUDE:N 33DEG 51MIN 53SEC LONGITUDE:W 112DEG 05MIN 27SEC 
TOPO MAP NAME: NEW RIVER SE - 7.5 MIN 

CURRENT STATUS: EXP PROSPECT 

COMMODITY: 
SILVER-PRIMARY 
COPPER-COPRODUCT 
GOLD-(M) LODE-BYPRODUCT 
CALCIUM-(M)OXIDE-BYPRODUCT 
SILICON-BYPRODUCT 
ALUMlNUM-(M)ALUMINA-BYPRODUCT 
IRON-BYPRODUCT 

BIBLIOGRAPHY: 
ADMR BRIAN LODE MINE FILE 
BLM MINING CLAIM FILES AMC 10354 & 10356 
AZ STATE MINE INSP 1976 MINE START FILE 
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BRIAN LODE 
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MARICOPA COUNTY 

KAP WR 3/10/77 cont: made of the claim before much more was done. Some grab 
sample assays in the test pits were also recommended. 

NJN WR 9/19/86: Austin Carter (c) visited and reported that his Brian Lode (f) 
Maricopa County property is now involved in an exchnage from Federal minerals to 
State and that the State is selling the property to Lake View Property, a 
private developer. The BLM is not going to conduct a validity exam on the 
claims, but rather is exchanging the property conditional to the developer buying 
off the mineral claiments. 



BRIAN LODE (2) MARICOPA CO. 

Cont. GW /WR 12/17/73 - N either of the veins exceeds 16" in width and average 
about 4". From the wider portions a few (2 or 3) carloads have been shipped 
a number of years ago. 

GW /WR 3/15/74 - Austin Carter" New River" Called to say Inspiration Cons. 
Copper Co. had turned down both his and Jim Boyles Cu Prospects 7 miles 
South of New River on the basis of 25 geochem samples. He thinks he has 
a vanadium deposit and wanted Union Carbide Corp. address in Bishop" 
California. 

Paydirt 12/23/74 - is soliciting exp1. Co. interest. 

Mr. Carter & Lloyd Williams have gold prospect in Sec. 18" T6N" R3E" 
New River District" on the SW side of Daisy Mountains" South of New River. 

KAP/WR 11/6/74 - Box 133" Black Canyon Stage" Phoenix" 85020" owner of 
Brian Lode Mine" is soliciting Expl. Co. Interest. 

KP/WR 8/1/75 - Newmont" Inspiration & El Paso Natural Gas (file) all looked 
over the property & turned down any sort of an option bas ed on the unlikely 
potential of a large orebody (copper). 

GW /WR 3/1/76 - Austin Carter called re: geophysical anomaly found on his 
claim by Mr. Gear of El Paso National Gas Company. He said he dug down 
to the deposit indicated and found it was about 6 ft. thick and rather soft 
(altered). Mr. Gear sampled it. It is about 200 ft. N. of his previous 
diggings on a ~ 6" streak of Au-quartz. 

KP/WR 3/10/77 - Glenn & Cliff met Mr. Carter who guided them north to a 
diamond drill hole site on his claim Brian Lode #1" on the SW side of the 
Daisy Mtns. south of New River. Looked at a number of test pits dug by a 
front end loader. Country Rock exposed was alledgedly called dacite por­
phyry and andesite breccia by a petrographer. The vertical NX diamond 
drill was down 108'. Drill core recovery was good. Water was being lost 
in the lower part of the hole. The hole had been put down on a minor IP 
anomaly. One N -S IP travers had been made by Phoenix Geophysics. The 
core was mainly a siliceous Festained felsitic textured rock with a trace of 
pyrite. No other metallic sulphides were in evidence. Mr. Carter said 
that he would continue the hole to l25 r then split the core and have it assayed 
for precious metals. A cursory Geiger counter run on the core showed 
nothing over background count. We recommended that a geologic map be 



BRIAN LODE (1) MARICOPA CO. 

FTJ /WR - Mr. Carter has lode claim near New River, the surface is state 
owned and minerals is federal. Surfaces is leased to rancher who placed a 
gate across road of access which he locked. Mr. Carter wanted to know 
what to do. Suggested he talk to the rancher and either post bond or perhaps 
he could obtain a key to locked gate. If not successful he should hire an 
attorney. 

GW /WR - 1/8/73 - Mr. Carter, New River, called for an appointment to 
examine his mining claims near New River. It was suggested he call again 
next Friday as I will be out of town Wednesday & Thursday. 

GW /WR - 1/13/73 - Visited Austin Carter & Lloyd Williams Au prospect t 
in Sec. 18, T6N, R3E, on the southwest side of Daisy Mountains, south of 
New River. Here a dozer cut about 40' long and 4' deep reveals a quartz 
vein ranging in width from 2" to 8". A sample sent to Inspiration Copper 
Company on October 24, 1972, gave the following results; 12.22 oz. Ag, 
0.54 oz. Au, O. 230/c Cu, 73. 40/c Si02, 2. 80/c A1203, 8. 3% Fe, 2. 20/c CaO. 
Another sent to AS&R on December 19, 1972 gave 2.05 oz. Au, 29.6 oz. 
Ag, O. 60/c Cu, 50.0 O/C Si0 2 , 9.8% A1203. AS&R refused purchase of the 
ore but Inspiration offered to pay $46. 00/ TN. S. R. The purpose of my 
requested examination was to determine whether or not the ore could be 
mined at a profit. Due to the depos it being a lens in shist its horizontal 
extent is limited to about 50 feet and due to the relief being only 6-8 feet, 
it would be necessary to mine the deposit underhand. It was therefore, 
suggested that they rent a backhoe and small compressor and dig a trench 
+ 10 feet deep along side the quartz then "peel" it off as cleanly as possible. 
If this method and the resulting ore proved profitable and the quartz vein 
widened and retained or bettered its value then they would have to consider 
sinking a shaft; which would be quite expensive particularly in view of their 
inexperience. Both partners are electronic engineers for Sperry-Rank{ 
Company. 

GW /WR 12/17/73 - In company with Mr. Gus Leth, New River, and 
Mr. Von Beck, geologist for Inspiration Consolidated Copper Co., visited 
the copper-gold claims of Jim Boyle and Austin Carter about 7 miles SE 
of New River. Mr. Boyle has staked 4 more claims than he had a couple 
years ago when last visited. On them there are some quartz lenses con­
taining oxide copper minerals in the schist. Mr. Von Beck appeared to 
be impressed with the showings on the State lease land and mentioned they 
would likely conduct a geochemical survey of the area. On Mr. Carter's 
claims a considerable excavation, perhaps 200 ft. long, has been made 
along the 2" quartz vein containing silver. About 500 ft. SE of this open-
cut he has discovered another vein containing mainly limonitic gouge. This 
structure strikes almost at right angles to the silver vein and dips about 
400 east. More trenching should be done here to determine whether or not 
the two veins will intersect. Mr. Leth then took us to his Daisy copper-gold 
mine on the Daisy Mtn. about 3 miles south of New River. Here at least 
two roughly parallel veins are traceable by old diggins several hundred feet. 



June 7, 1977 

Mr. Lloyd E. Wi! Iiams 
2201 E. Acoma ,Drive 
Phoenix, Ar i?:ona 85002 

Dear Mr. \Villiams: 

I have completed an examination of your Brian lode claims. VVhi Ie we recognize the merits of the property, I regret hav.ing to inform you that Phelps Dodge Corporation is not interested in this type 
of property at this time. I am enclosing the reports you sent us and the ana lyses we perform(-~d on samples from your property. 

Thank you for allowing Phelps Dodge to consider your property. Please contnct us again if you have other properties of possible interest. 

Very truly yours, 

(,,? ~:~, ,,/ ~'-::.~.~-~- -~=:---<:--=-~~- ' 
/ ' 

John D. Forrester 
Senior Geologist 

JDF: s 

Enclosures 

300 Park Avenue . New York. NY 10022 • (2 '12 ) l51-3200 
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Gener~ l Gco lo SY nen r Brian Lo de , ~ew RIve r a rea : 

Hydrotherr.ncll veins in t he I-J ew Hi ver ar'8a ·9re in t ruded into 
co mp l exly f ol r-led, f ol-irtted, e;r eenschist Gr ade 4~ rche~,n ~ln desi tic 
volcnnlcs Rn f ) vol cn nic se di me nts . No Pal e oz.oic 01'l lVle sozoic r oc ks 
a r e f ound 1n the vicin ity of the Brian Lods , but Cretaceous 
rhyoli t ic volcanic necks occur to theNortheast of New River. 
Cenozoic ac tivity is expressed as Ter ti a ryb a s alt flows to the 
No rth and Eas t , whi ch at one time capped the New River greenstone 
complex. Normal f a ulting has ca used the formation of tilt-block 
mounta in s , some of which are capped by remnants of the basalt 
cover . The presence of a l a te joint set in the Brian Lode vein 
which is not present in the bas alts(and 1s present in the gree n­
stones) indicates t hat the Brian Lode , and possibly the other 
hydrothermal occurrances in the area, are pre -basalt, and may 
be related to the Cre taceou s and Early Tertiary rhyolitic 
vol cani cs. 

Other than no rmal faul tine: . and long wavelength-low 8_mpli tucle 
fo l di ng of the b asalt units 0nd tbeir intercalated tuffs and 
l a cus trine sed i ments, structures of any significance a r e confined 
to 'the l\r cbe 8.11 greenstone s . Fol ds orJ scc1.le s of one li ,e ter' to 
~no : me ters are found in the mapped a re a , an d if indica tions in 
oth~r Archean rocks in the vi cinity a re cvre ct, f olds with 
wav~lengths on the order of 1000 or more me ter s should exist. 
Smaller folds appear parasltlc on larger ones, t heir axes bein g 
paralle l to s ubparallel. Foli a tion has developed par allel to 
the axial pl anes of these North we st-trending folds. 

Cross-folding, trendin g slightly East of Norbh, is of the 
order of hundr~ds of meters, and has left a le ss well-developed 
clevage along its axial pl ane . A l a te re giona l J~intlug,spa cln g 
an the order of t meter, trends No rtheas t, cu 'ti's:j · both Precambri an 
rocks and hydro thermal veins , but is not apparen t in the 
basalt s. 

Precambri an rocks in the Brian Lo de are a are difficult to map 
because of theextent of folding a~d de gree of me t amorphism, and. do 
not in any case relate to hydrothermal veins in the area . They a re 
useful, when m~ppable, on a local basis to locate discontinuities 
which may be, or may cut off, hydrothermal fe a tures. 



The Bri an Lo de : 

The Bri1.D Lo de consi sts of a I nte hydr othe r mal vein conslstitl E: 
o f q u q r t z, s 1 de r 1 t e , R D k e r 1 t e , he ;n [1 tit e , p y r 1 t e , \II i th an a 1 t erA t ion 
envelope r i ch in clqy minerA l s Rnd possibl y serici t e. Thic kness of 
the vein itself v~ries fr om 2- 15cm, 9.n d th a t of the ! ' ~11u m:i. nousf! 
envel ope , fr om 15-60cm. Overl Appin E of vein ma t er i al "cao occur, 
Rod with the piDch-~nd-swell nnt ur e of the vein itse lf may indi ca te 
some f ~ ul t 80 vement durin s its empl Rcement.( See ske tc h )Llttle ne t horiz­

ont a l movement i s d i scernable in the ad j a cent rocks, however. 
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Fe-ca rbon a te. t~ 2 ' thic k . 

Both gold and silver occu r in the quartz-c arbon ate interior portions 
of t he vein, in association wi th hematite repl a cement of pyrite. 
Somesil ver is present in the " carbona t e bal o'; as indica ted by 
Sample A-4, but insufficient to warrant its retention as are. 

Assay Informati on and Concl us ions : 

Trench samples, Jul y, 1973. Ten sampl es were taken a long the length 
of the Bri an Lode vein , of which g were assayed. The method used 
was a combina tion of trench and spob sampling, ie., over a 10' 
interval, sample s we r e t aken a t 2 ' spacings , be ginn ing a t 1 f into 
the in terval. The samples included both vein core material and a 
porti on of the 11 aluminous" h alo. C~ee .ske tch ) 

Me thod of sampling 

Cross-sec tion, ind icating depth of sample perpendicular to vein 

Ground Surfa ce 
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Plot of As s a y rles ults (Hul k sample ) oz/ton 
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SAmples taken of veln core material versus vein enve lope indicate 
th at all val ues lie within the core zone, a nd may reach, as in A-2, 
2.78 oz/ton Au , and 63.36 oz/ton Ag, whi l e only t ra ces appear in 
the adjacen t a luminous ma teri al. Core gr ade s may be appr ox1 ma ted 
oy cODsloe rln g L[l ~ proportion or ;\ a lumina " in the bul le sample, as­
s uming its grade to be u, un u ~nerc iu r~ , th at all values came from 
the core, and mult iply ing the bulk grade by the app ropriate fa ctor. 
For example , if t of the bulk 8a~ple were a lumina, then 3/4 
would be core material, and thegrade sho uld be upped by 4!3(133%} 
Those eetimRte s a re plotted as follows: 
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Sample lo cati ons and eleva tions are s h own here with respect~o the 
aide view section o f the trench: 
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Evalunti on of 4ining Method: shaft and stoping vers us slusher 

Wi t h appropriate assumpti ons, one can estimate mining costs 
compared to mone y reco vered as ore sol d to smelter. The ass umptions 
are listed as follows : 

(1) Shnft, square set, 5 ' on a 7. side: ,; ~ 50/root.50 foot depth. 
( 2 ) Sl usher, < ~ 50/daY t at 50 yd:J/day .( The If. of yd3cQuld liktaly 

be doubled, and possibly tri pled. Slusher tren ch 4' wide. 
t3 ) Average vein thickness 2" 
( 4 ) Ave r age corte gl"ade, (4 . 1 - 1.00QZ Au/ton, 20 oz Ae;/ ton ) 

( 4..2 - :1.500 Z Au/ton, 50 0 zAg;. ton) 
(5) No diminut ion in grade with depth 
(6) Only 80 ' length, along current trench, considered. More are 

exists on ei the r side of the 80", but its extent is unknown. 
( 7 ) Gold, :') 100/o z. Silve r, 2.75/oz. ( Smelter pr ice

3
for ore) , ~ 

~'8 r} Specifi c grflvi ty of core are, 3g/ cc=5063 lb/yd 
(9) LRbor cost=O, but only for Brian Lode Personnel. 

Shaf t: 

By or ienting the shaft a s diagrammed, the entire di agonal length 
vvould produce are, in the ratio 7 :5 over a shaft with the vein 
parallel to its side s . 

/ ;"" 
611 se t -r " / / " >'" Vein , ~~"~~'~A? 

~,JI/ 
The volume of « are are per vertical f oot on such a shaft is . 043yd3 

which has a masS of 2 18 lb, or .109 tons , giving values recovered 
Der fbot of shaf t to be; 4. 1-159/ f oot; 4.2- ~ 3t3/foot, neither of 
~hlch can pay for the co st of the shaf t. Stoping is less expensive, 
and a t ~20/foot to tunne l and stope parallel to the vein, costs per 
cubic . foot of are removed= a 120/ y, where y=the # of feet stoped out 
(upward). 

Volume of . s toped ore per lineal foot = y/ 6. At (4 . 1 - ~ 1 4.50/ft3 , 
1+.2- ,t, 22.00/f t 3 ) value s of ore,the minimum s topage to pay f or 
just the tunnelling is ( 4.1- 8 . 3ft , 4 .2- 5.5 ft ) . 

To break even on a 12000 initi al investment, with a loss in 
sinking the shaft of (4. 1- ~ 1 65 0. 4.2-~850. ), would require an 
optimum horizontal tunnelling vs. upward stoping combination. Le t 
10' upward stapes be all that is practica ble to remain within 
the ~~ O/ft tunnelling+s top ing C0 3t. Then , for Case 4.1, the minimum 
horizontnl distance to traverse in order to break even would be 
~~ 3 650 ( to t al cos t ) / ~I; 1+. 1 0 ( pro f 1 t per f a 0 t ) = 890 fee t . IE his 0 s, 0 f ' . 
course , impra cticible in view of the a ssumptions made. I ncr eas ing 
tot al stope hei ght wo ul d hal ve this amount of horizont a l distance 
( stope height=20 ', including tunnel hei ght of 6 ') , bu t gre a t er costs 
per lineal f oot of t unnel ling would a lso ens ues Even with assu mp ­
tion 4 .2, to break even would r eq ui r e 4 0 ' of stoping f or a tunnel 
length of 12 5 ', which a lso i s prb lbi tive . 
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Wlth a s lusher, o ~erated a t , : ~ 50/d ay , oD e could expect to wove 
on the -7. 0 r' de r 0 1"' 1 00 Y d 7 day a t :} con s e r va t i ve III 1 n i lD urn , for a ._ cos ~ 0 f 
50¢/ yd J • Curren tly exp o s~d in t he trenc h is app roxima tely ~ Oft 
of ve in mat e .r ia l, whi ch sho uld require only one -hal f day IS wor tz 
to bl a st and remove. Valu a t ion s for t'hE}f1e covere d materi a l a r e : 
( 4 .1)- r, 1160 ; ( 4 . 2 ) - ~ ? 17 60 , which coul d immedi a t e ly be re a lized 
to compens~te part of the cost. 

A 4 ' wi dth to the tren ch would res ult in a net do~nward gain 
of about 2 . 5 yd / dRY, if slushing pro gre ssed ~ t 100yd3/day, and 
t he entire l Oa' l e n gth of t rench were cle aned out. This would 
expose on the order of 11 5 ft 5 of vein mater ial(100 to be CaD-
s e r vat i ve ) , war t h : ( LJ- . 1 ) - .:~ 1 450 ; ( 2+ • 2 ):- .:~ 2200. ID e i the rca s e 
it is cle ar tha t t o break e ven would requ ire les8 th an one ya rd 
qddition11 tre nch dep th . 

jhe n considerin ~ costs ~n d GAins, it would be desir ~bl e to 
list v1l ues ~g ine d per unit dep t h increAse of the trnnch fo~ 
e 'l ch 10 ' intervql. 'rhis would mil. ~e concentr e tior/o f 'Ii'J or k orl"'-9, 
s p e c .i. f ie d [) e -t,"--0 f - in t e r v n 1 8 1 e 8 8 C 0 ll1 P le x . 

~ hen A si gnifican t depth of t rench is re a ched , it wi ll be 
i mpossible to de velop the en tire len gth eq unlly( Sketch a ), but 
by set ti ng up hoists in tha mann~r Sh own , it should be possible 
to contin ue slushIng operations . Howe ver, to exte nd the present 
trenc h 120 ' far the r eastward woul d cos t only 3800/ 10' of de pth. 
Slushing fr om the s urface would then be poss ible for the en­
tire trench len gth to a dep th si 3nificantly gre a ter than could 
be achie ved wi thout ex tendin g thetrench. This serve s the a ddit10nal 
purpose of uncovering more a re in the dire ctio n that appear s to 
have the better gr ades. Cost s will be f urther reduced by the 
sloping topo gr aphy to the .Jl: (g$ of' the current tren ch. ( Ske tch j) -

~e co mmendqtion: s lush the currently existinG tren ch, con­
centrat in g pr'in cipal ly on the eas t ern e nd. Attemp t, if possibl e , 
to keep a re f rom dif f erenJt se cti.on s of the t rench sepa r a te. 'This 
will a llOW qlsample fr om a £:5 i ven se c tion of ve in to . be t aken and 
its worth evnl ua t ed without expendin g the l abor required to 
sepa r a t e wh ·'1t may be lo \v--grade vein are f ro m waste. J.·' ur tlif:r , it 
wiil o revent di l ution of hi gh- gr ade ore by low- grade material . 
The t~e nch s hould ~ot be~ len gthened unti l slushin ~ is i mp r a cticible, 
and then onl y by appr oxima t e l y 30 I East. F'or About !\200 one than f:i1,. 
c ,~ n determine th e fe a sibili ty o f ex t en din G the trench. . \ '\\ 

......... .. 
...... 1...,.. 

L 

The secon d sketch describe s a me tho d which aV OI QS slushing 
up ,;· a slope, but 5ddltiona l cost is necess a ry to hoist ore out 
a nd to prov ide suf fi cient spa u~ iu~ tne d L a ~~u n . 
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31ushing 
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Conclus ion: The Bri an Lode 1s mineable, and an e ffort should 
be m'ode to mine it. F'u.rther expl orati on in the area should be 
continued, but the most intense ef f ort s hould be a t the Brian Lode. 

With the exception of the Blister Lode, non e of the other 
veins in theare a a re interesting , a s the appended assay list 
shows . Even the Blister Lode is of interest pr ima rily because of 
the pre sence of small amounts of van a dium, which may indicate 
the p resence of uranium inthe a re a . 

Jose ph F . LeiSin g , Jr. 

Consultin g Ge olo g ist 
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Sample Description 

A-h: ounrtz-rlch I'core ll portion of Brian Lode vein, from section 
60 i--70' 

A-5: siderite-ankerite portion of .Brian Lode vein with sOiUelaluminous ll 

material 

A - 6: Sa mp 1 e fro III L~ II qua r t z _. cal cit e ve i -n let t 0 ~ve 8 t 0 f B r i an Lode 

A-7: sample from 2" siderite-ankeJete velnlet to East of B.L. 

A-8: thin, vU8gy quartz-tourmaline-carbonate veinlet on ridge 
near high\Vay #17 

A-9: thick(3") quartz-\ourmaline- ca.rbont3.te vein, adjacent to A-a 

A-10: andesitic fragmental, from near A-B. Also a thin section 
sample, BLTS-3 

r 
ASSA Y ;.. ~ J ,_ 'l '1) ; .\) • c: t> ~ 'J £:i JR. 

iRON KING ASSAY OFFICE 

ASSAY CERTIFICATE 
.: .. 

OOX 14 ' - ' PHONE 632·7410 

I HUMBOLDT, ARIZONA 86329 

MADE ~o;: 133 lJlt,cl:.. Canyor: Stage 
FOR Phccrji.:{, Ar iz. 85020 

L -.1 

DESCRIPTION oz/Ion 
Au 

ox/ton 
Ag 

" .... ".i .. , 

~ Fe . ~ Pb 

• ; I.... .." " ~ I ',' \ () _________ ....... J. • .-== .... :."::! .. t-;:-.-. _________ 4.I+__ ..,-::,-"~_J!;:<,.J~.! '-v. .~,--------i-----

XZn ~Cu 

---------MrA ... -..... 6 ___ ----------f-rp..,t".~'"'-l___l.r,;.....'.,. , ... 22_-.-------t-------------- .--

__________________ ~A~-~7-----------------~_- *;,10 ~~1_r------~------.~.----4_-----~--.-

A-8 0.20 

------.---.-_ t+\ ........ ~·,-----------I--~:b~r_'Y"~-_+__Ov_:l_4_ ---.. --+-----+----+--------

_______ ------"-A,L.:;;-;:...Jl'-.lo.O'---________ -+--.io.rr-'o..T'_-+-O:l.LAL..1J...:.O-'-+-__ -t-___ -+-- ___ --+-__ -+11 •. ,02 

... 

1 CHARGES .~;'~<-....II:.J,' ~--.:..c:; ____ _ 
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Noranda Exploration, Inc. .f 01 v 
2601 N. 1st Ave., P.O ... . 0326 
Tucson, Arizona 85705 

Austin B. Carter, Jr. 
'Box 133, Black Canyon Stage 
Phoenix, Arizona 85020 

, Dear Mr. Carter: 

• 
Tel.: (602) 623-2505 

February 9, 1977 

I apologize for not responding sooner after our review of your Brian Lode Mining Claims. Hm.Jever, the 'samples I sent in for assay were delayed and I just recently rec.eived the geochemical data. The data are presented below for you to ponder and use as you desire. Sample #1 is from the sheared andesite on the south contact 'of your main vein. Sample #2 is of the vein itself and Sample #3 is taken across the shear zone northeast of the main 

Sample 

BLM-l 
BLM-2 
BLM-3 

vein. 

Au ppm 

0.04 
38. 
0.11 

AfLE~ 

0.4 
285. 

0.8 

.~,?E!. Pb PEE! _ZE-ppm UY2a ppm 

105 25 105 <2 
1100 3900 2500 5 

60 35 90 

I submit I am impressed with the gold and silver values from the Brian Lode Vein, but am forced to conclude that the mineralization is extremely local and consequently too small for Noranda to pursue further. , I see no reason to discourage your further pursuits at the property. Haw-ever, I do not discount the possibility that the high silver values are merely surface vestiges of supergene enrichment and that grade may not persi~t at depth. 

Thank you for the opportunity to review your property, and good luck on the future of your claims. 

9AH :g1d 

Sincerely, 

fl,~ A. 'l:LJ"'-. 
Gregory A. Hahn 
Geologist 

1 
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ASARCO 
~--

AM E RIC AN S MELT i N G A f'.l D REF I N I N G COM P (~ N 'y' 

SOUTHWESTER N OR E PU RC.HAS IN G DE PARTM ENT 

P.O. BOX 5747, HI C SO N) A R I Z 0 N A 8.5 70 3 

A. J . KROHA 
December 19, 1972 

1150 NORTH 7TH AVENUE 

MANAGER TELEPH ONE 602 ·- 792-3010 

Mr. Austin B. Carter, Jr. 
Brian Lode Mining Company 
P. O. Box 133, Black Cany on Stage 
Phoenix, Arizona 85020 

Dear Hr. Carter: 

Our El Paso plant has assayed the handsample of are left by 
you and reports the following results: 

Oz. per Ton 
Gold --S1Tver 

2.05 29.6 

Percent: 
Copper 

o . 6 

Zinc Silica Alumina 

o . 6 50.0 9 • 8 

Our smelting capacity at our western plants i s limited due 
to stringent air pollution regulations, and as a result we 
are not able to accept new offerings of material at this 
time. 

Yours very truly, 

a)~~. 
A. J. KROHA 
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. BL - I I I - 001 

The or i gina 1 rock wala vo 1 ca~ i G, pe rhaps a dac t te crys ta 1 tuff 
th~t was reworked. It has been ,converted to a phyllite by epi-meso­
zonal synkinematic metamorphism. 

Scattered clasts of S quartz and plagioclase are often broken or 
strained. The quartz, however, shows later overgrowths that envelop 
sericite from the matrix. The matrix is composed largely of micro­
granular quartz and well foliated snreds of sericite. Former 'mafites 
are represented by scattered clusters of biotite flakes with accessory 
apatite, leucoxene, and hematite. The rock has been mi ldly brecciated, 
with sl ip zones filmed by sericite. Coarse granular calcite fills 
thes e zones and irregular pods; hematite occurs with it. 

BL4 - 001 
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Bli - 001 

~>--__ --...J ------------
The specimen is an andesite with numer~us slender, sharply­defined prisms of hornblende as phenocrysts. Skeletal phenocrysts of plagioclase are far fe.ss common; most plagioclase occurs as slender laths in the matrix with accessory magnetite. The flowage structure is rigorously obeyed. The rock has been epizonally metamorphosed. , Coarse epidote stipples the plagioclase phenocrysts; in one 

instanc~ it is accompanied by calcite and ~ trace of (altered) sulfide. Serici 'te dusts all plagioclase equally. Hornblende is occasionally penninfzed but most remains quite fresh. Hematite replaces the magnet i teo 
Mineral percentages are estimated as: plagioclase 65%, hornblende 21%, epidote 1%, hematite 4%, sericite 4%, calcite 2%, ' pennine 2%, leucoxene 0.5%, hisingerite tr .. 

BLI - 002 

The specimen is an andesite almost identical to Bli - 001 except that this specimen lacks the skeletal plagioclase phenocrysts. All occurs as slender laths showing good flowage alignment. · Well-form­ed hornblende prisms are also common, sometimes as small phenocrysts. Some larger crystals have common cores and basaltic rims. The rock has been moderately altered in the epido~e. 
Hornblende remains remarkably fresh and is rarely attackeJ by chlorite and cal~ite. Accessory magnetite is oxidized to hematite. Plagioclase is uniformly and quite heavily dusted with sericite and minor amounts 'of calcite. 
Minerals are present in the following estimated amounts: plagioclase 47%, hornblende 20%, sericite 26%, calcite 3%, hematite 3%, leucoxene 1%, prochlore tr .• 

BLI - 003 ~ SLI "' D03 

The Orig~~ rock was a dacite with large isolated or clustered phenocrysts of plagioclase set in a matrix of ragged plagioclase grains ,and interstitial quartz. Small biotite flakes and accessory magnetite also occurred in the matrix. The rock has been mildly deformed and modera tely altered in the epizone. 
Biotite is wholly penninized and sometimes stained with hisingerite. Plagioclase is often deformed, with granulated borders, and tends to be clouded with innumerable flakes of sericite and small ragged calcite grains. Matrix quartz shows negligible growth although quartz also occurs in vein­lets with calcite and hematite. 
Volume percentages are estimated as: quartz 8%, plagioclase 52%, sericite 27%, calcite 8%, pennine 2%, hematite 2%, apatite tr., leucoxene tr •• histnge rite 0.5%. 
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BLI - 004 

The specimen is an amphibolite derived from a basic volcanic, 
perhaps a basalt, by upper mesozonal metamorphtsm. The original rock 
was severely chil led and locally glassy with numerous elongated cognate 
xeno 1 r ths . 

Plagioclase phenocrysts and devitrtfied patch~s of glass are 
replaced by a mosaic of sodic plagroclas~ lacking twinning and showing 
compl exly sutured grain boundari es. The intervening areas are replaced 

' by dense microcrystall ine hornblende stippled with ragged calcite cry­
stal1oblasts. Coarse epidote and minor sericite attack some larger 
plagioclase grains. Epidote also occurs in synmetamorphic veins and 
pods. These may also carry coarsely crystall ine calcite, orthoclase, 
hornbl ende, and salite. Delessite may fill the interstices. 

Bli - 005 

The rock is vein matter composed originally of coarse quartz. 
The walls also consist of similar quartz but it is occluded with 
stringers of sericite f01 iated paral1el to the vein walls. Sulfides 
were very coarse grained and included pyrite, chalcopyrite, and galena. 
Strong oxidation was enhanced ' by shearing. 

Sulfides are altered in situ to cellular maSSeS of fibrous 
goethite, These pseudomorphsareTaced with th:i,1'}, parallel fractures 
filled with cbalcedony and lined with opal. Supergene .minerals include 
mottramite, which is most common, with minor cerussite, mimetite, and 
wulfenite. ~ Goethite has heavily stained sericite in the vein walls. 

Bli - 006 

The original rock was an andesite with numerous large oval 
plagioclase phenocrysts as well as an 'occasionalhornbtende. Occasional 
chilled cognate xenoliths also occur in a dense chilled' matrix of micro­
granular palgtoclase and abundant hornblende. Flowage banding is quite 
well shown. The rock was matamorphosedin the ept~mesozone during 
moderate shearing. 

Plagioclase phenocrysts are almost obliterated by dease sericite 
and occasional beads of calcite, ' The sericite is especially concentrated 
in thin anastamosing fractures th a t cut the fabric. The matrix is 
replaced by a dense aggragate of pennine and sericite stippled with clots 
of leucoxene. Pods of coarse ~ennine or muscovite replace certain 
xenoliths; interstitIal quartz occurs here . 
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BLI - 007 "\ \ .. , 

Th~or[ginal rock was an ~ an~esite with numerous large blocky 
phenocrysts' of plagioclase crowded c'losely in a seriate porphyritic 
matrix. Long slender hornblende prisms were the major mafite. ine 
fabric is dtrectionless. The rock has been metamorphosed in the epi'­
mesozone. 

Plagioclase generally remains clear except for numerous in-
. eluded shreds of sericite. Some larger crystal$ are variously altered 
to dense microcrystalline epidote or coarse shreddy sericite inter1ayered 
with hydrobiotite. Coarse hydrobiotite, with retrograde pennine, also 
replaces hornblende. Coarse granular calcite has formed abundantly in 
the interstices of the matrix. 

Following are estimated mineral percentages: plagioclase 38%, 
hydrobiotite 13%, epidote 18%, sericite 15%, calcite 10%, quartz 3%, 
pennine 2%, 1eucoxene 0.5%, apatite tr., hematite tr .. 

. , 

."" ... :1. ... 

BL - 1 - 008 

The original rock was a dacite with 1 
ph.enocrysts. The matrix is a JOumble c usters of blocky plagioclase 

h . of angular plagioclase fragments 
.wIt Interstitial granular quartz and plagioclase. S 1 
of biotite and granular magnetite also occur in th mat ~ crumpled flakes 
was brecclat d ' . e rna rlx. The rock . . e prior to moderate epizonal alteratr~n 

Biotite shows varying stages of d .'. 
as an intermediate step Plagi 1 . ~cay ~o pennlne, wIth hydrobiotite 
seric!te, especially in·breccia~~da~~n~:.qU~~:r~:a~~~~e~!~pp1e?tWit(h 
goethIte) . also has formed in brecciated zones. pyrl e now 
minor zoisite cut the fabric l t ~f . Veln!ets of quartz and 
and opal. . ' a er ractures are f[ lmed with goethite 

Mineral percentages are estimated as' . 
sericite 12%, pennine 2~ magnet·, te 1~ 1" quartz 22%, plagloclase 52%, 

0, ~ eucoxene 0 5~ t· hydrobiotite 9% goethite 0 5~ • 't' t . 0, apa Ite tr., , . ~, zo I S I e r ., opa 1 t r .. 
r 
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PHOENIX GEOPHYSICS INC. 

REPORT ON THE 

INDUCED POLARIZATION 

AND RESISTIVITY TES1 SURVEY 

IN THE 

SKUNK CREEK MINING DISTRICT 

MARICOPA COUNTY, ARIZONA 

FOR 

BRIAN LODE MINING COMPANY 



PHOEN I X GEOPHYS I CS 

NOTES ON THE THEORY, METHOD OF FIELD OPERATION, 

AND PRESENTATION OF DATA 

FOR THE INDUCED POLA RIZA TION METHOD 

Induced Polarization as a geophysical measurement refers 

to 'the blocking action or polarization of metallic or electronic 

conductors in a medium of lonic solut ion conduction. 

This elect r o-chenlical phenomenon occurs wherever 

e l ectr ical current is passed through an area which contains metallic 

minerals such as base metal sulphides. Normally, when current is 

passed through the ground, as in resistivity measu;rements, all of the 

conduction takes place through ions present in the water content of the 

rock, or · soil, i. e. by ionic conduction. This is because almost all . 

minerals hav e a much higher specific resistivity than ground wa~er. 

The gr oup of minerals commonly described as "meta llic", however, 

hav e specific resistivities much lower than ground waters. The 

induced polarization effect tak es place at those interfaces where the 

mode of conduction cha nges from ionic in the solutions filling the 

inters tic es of the rock to elec tronic in the metallic minerals pres ent 
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in the rock. 

The blocking action or indu c e d polari. za tion m entioned 

above, which depends upon the chemical energies necessary to allow 

the ions to give up or r eceive electrons fr om the metallic surface, 

i ncrea s es with the time that a d. c. curr e nt i s a llowed to flow through 

the rock; 1. e . as ions pile u p aga inst t he me tall ic interfa. ce the 

resistanc e to curr ent flow increases. Eventually, there i s e nough 

polarization in the form of exc ess ions at the interfaces, to appreciably 

reduce the amount of curr e nt flow through t h e metallic particle. This 

polari.za tion takes place a t each of the infinite numb e r of solution-metal 

i nterfaces in a mineralized ro ck. 

When the d. c. voltage used to create this d. c. current 

flow i s cut off, the Coulomb forc es betwee n the charged ions forming 

the polarization cause them to r e turn to their normal position. This 

movement o f charge creates a sma1l current flow \yhich can be 

Inea s ured on the surfac e of the ground as a decaying pote ntial difference. 

From an alternate vi ewp'oint it can be seen that if the 

direction of the current through the system is reversed repeatedly 

b efore the polarization occur s , the effective resistivity o f the system 

as a whole will change as the frequency of the switching is changed. 

This is a consequence of the fact that the amount of current flowing 

through eac h metallic interface depends upon the length of time that 

current has been pas sing throu gh it i.n o n e dir ection. 
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The values of th e per cent frequency effect or F. E. are 

a measurement o f the polarization in the r ock mass. However, s ince 

the measurement of the degree of pola r ization is re lated to the apparent 

res i stivity of the rock mass it is found that the metal factor values or 

M. F. a re the most u seful values in d etermining the amount of 

pola rization present in the rock -mas s. Th e MF value s are obtained by 

no r malizing the F. E. values for varying resistivities. 

The induced polarization m eas ur e ment 1S perhaps the most 

powerful geophysical method for the direct detection of meta llic 

sulphide mineralization, even when this ~inerali.zation is of very 

low concentration. The lower limit of volume per cent sulphide 

necessary to produce a recognizable IP anomaly will vary with the 

geometry and geologic environment of the source, and the method of 

executing the survey. However, s ulphide mineralization of less than 

one per cent by volume has been d e tected by the IP .method under 

proper geological conditions. 

The greatest application of the IP method has been in the 

search for disseminated n!etallic sulphides of less than 20o/c by volume. 

However, it has also be e n used successfully in the s earch for mas sive 

sulphi des in situations where, due to so u rce geometry, depth of source, 

or low res istivity o f s urfac e layer, the EM method can no~ be successfully 

applied. The ability to differentia te ionic conductors, such as water 

filled shear zones, makes the IP method a us eful tool in checking EM 
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anomalies which are s uspe cted of bei.ng due to the se causes. 

In normal field app lic ations the IP method does not 

di.fferentiate between the econornically important metallic minerals 

such as c halcopyr ite, chalcocite , molybdpnite, ga l e na, e tc., and the 

other metallic minerals such as pyrite., The induced polar ization effect 

is d.ue to the total of all electronic conduc ting minerals in the rock mass. 

Other electronic conducting m a t er ials which can produce an IP response 

are magnetite, pyrolusite, graphite, and s ome forms of hemati te. 

In the field procedure, measurements on the surface are 

m ade in a way that allow s the effects of latera l changes in the properties 

o f the ground to be separated from the effects of ve rtical c hanges in the 

properties. Current is appli e d to th e ground at two points in distance 

(X) apart. The potenti.als a re me asured at two other points (X) feet 

apart, in line \vith the current e lectr odes is an integer number (n) times 

the bas i.c dis tanc e (X). 

The measurements are made along a survey e d line, with 

a constant dis t ance (n X ) b etween the nearest current and potential 

electrodes. In most surveys, several traverses are mad e with various 

valu es of (n); i. e. (n) = 1,2,3,4, etc. The kind o f s urvey required 

(detailed or reconnaissance) d ec ides the number of values of (n) used. 

In plotting the results, tl,le values of th e apparent resistivity, 

apparent per cent frequency effect, and th e apparent metal factor 
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measured for each set of electrode positions are plotted at the inter­

section of grid line s, one from the center point of the current electrodes 

and the other from the center point of the potenti.al electrodes. (See 

Figure A.) The resistivity values are plotted above the line as a mirror 

image of the metal factor values below. On a second line, below the 

metal factor values, are plotted the "values of the per cent frequency effect. 

In some cases the values of per cent frequency effect are plotted as 

superscripts of the metal factor value. In this secon d case the frequency 

effect values are not contoured. The lateral displacement of a given 

value is determined by the location along the survey line of the center 

point between the current and potential electrodes. The distance of the 

value from the line is determined by the distance (nX ) between the current 

and potential electrodes when the measurement was made. 

The separation between sender and receiver electrodes is 

only one factor which determines the depth to which the. ground is being 

sampled in any particular measurement. The plots then, when 

contoured, are not section maps of the electrical properties of the 

ground under the survey line. The interpretation of the results from 

an y given survey must be carr ied out using the combined experience 

gained from field results, model study results and theoretical investi­

gations. The position of the electrodes when anomalous values are 

measured is important in the i.nterpretation. 
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In the field procedure, the interval over which the potential 

diffe r ence s are measured is the same as the interval over which the 

elec t rode s are moved after a series of potential readings has been made. 

One of the advantages of the induc ed polarization method is that the 

same equipment can be used for both ~etailed and reconnaissance surveys 

merely by changing the distance (X) over which the electrodes are moved 

each time. In the past, intervals have been used ranging from 25 feet 

to 2000 feet for (X). In each case, the decision as to the distance (X) 

and the value s of (11.) to be us e d is largely determined by the expected 

size of the mineral depo s it being sought, the size of the expected anomaly 

and the speed with which it is desired to progress. 

The diagram in Figure A demonstrates the method used 

in plotting the results. Each value of the apparent resistivity, apparent 

metal factor, and apparent per cent frequency effect is plQtted and 

identified by the position of the four electrodes when the measurement 

was made. It can be seen that the values measured for the larger values 

of (n) are plotted farther from the line indicating that the thi cknes s of 

the layer of the ear th that is being tested is greater than for the smaller 

values of (n); 1. e. the depth of the measurement is inc reased. When 

the F. E. values are plotted as super scripts to the MF values the third 

section of data values is not presented and the F. E. values are not 

contoured. 
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The IP measurement is basical l y obtain ed by measuring the 

difference in potential or voltage (.6.V ) obtaine d at two operating 

frequencies . The voltage is the product of the current through the 

ground and the app arent resistivity of the ground. Therefore in 

field situations where the current is very low due to poor ele ctrode 

contact, or the apparent r esistivity is very low, or a combination of 

the two e ffec t s; the value of (~V ) the change in potential will be 

too sma ll to be measurable. The symbol "TL" on the data plots 

indicates this situation. 

In s ome situations spurious noise, either man made or natural, 

will render it impossible to obtain a reading. The symbol "N" on the 

data plots indicates a station at which it is too noisey to record a 

reading. If a reading can be obtained, but for reasons of noise there 

is some doubt as to its accur acy, the reading is bracketed in the data 

plot ( ). 

In ~ertain situations negative values of Apparent Frequency Effect 

are recorded. This may be due to the geologic environment or spurious 

electrical effects. The actual negative frequency effect value recorded 

1.s indicated on the data plot, however the symbol "NEG" is indicated for 

the corresponding value of Apparent Metal Factor. In contouring negative 

values the contour lines are indicated to the nearest positive value in 

the immediate vicinity of the negative value . 

The symbol "NR" indicates that for some reason the operator did not 

attempt to recor d a reading although norma l survey procedures would 

suggest that one was required. This may be due to inaccessible topography 

or other similar r easons. Any symbol other than those discussed above is 

unique to a particular situation and is described within the body of the 

report. 



PHOENIX GEOPHYSICS INC. 

REPORT ON THE 

INDUCED POLARIZATION 

AND RESISTIVITY TEST SURVEY 

IN THE 

SKUNK CREEK MINING DISTRICT 

MARICOPA COUNTY, ARIZONA 

FOR 

BRIAN LODE MINING COMPANY 

I. INTRODUCTION 

At the request of Mr. Austin B. Carter, Jr. of Brian Lode Mi.ni.ng 

Company, Phoenix Geophysics has completed an Induced Polarization and 

Resistivity Test Survey in the Skunk Creek Mining District, Maricopa 

County, Arizona. The survey area is situated in T.6N, R.3E, Sec. 7 and 

Sec. 18. 

The survey area appears to be underlain by moderately metamorphosed 

andesite and dacite. Disseminated sulfide mineralization occurs in coarse 

quartz veins and possibly along shear zones. 

The purpose of the Induced Polarization and Resistivity survey was to 

test for poss ible concentrations of sulphide mineralization across an area 

of quartz veining previously located by trenching and to determine if any 

depth continuity occurs. Since the mineralization was reported to be quite 

shallow, an initial s urvey line across two trenches was conducted with 

50 foot and 100 f oot dipoles and readings from N = 1 to N = 5 at frequencies 
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f 2.S Hz and .3 Hz. The survey was conducted by Mr. John Busby, geo­

hysical technician, under the supervision of Mr. Bruce Bell, geologist. 

PRESENTATION OF RESULTS 

The Induced Polarization and Resistivity Test Survey results are 

n O\Vll on the following data plots in the manner described in the notes 

2companying this report. 

ine 

I 

I 

Electrode Intervals 

100 feet 

SO feet 

Dwg. No. 

IP-U-S024-l 

IP-U-S024-2 

Also enclosed with this report is Dwg. I.P.P.-U-S024, a plan map of 

he property grid at a scale of I inch = SO feet. The definite, probable 

nd possible Induced Polarization anomalies are indicated by bars, in the 

anner shown on the legend, on this plan map as well as on the data plots. 

hese bars represent the surface projection of the anomalous zones as 

nterpreted from the location of the transmitter and receiver electrodes 

hen the anomalous values were measured. 

Since the Induced Polarization measure~ent is essentially an averaging 

rocess, as are all potential methods, it is frequently difficult to exactly 

inpoint the source of an anomaly. Certainly, no anomaly can be located with 

lore accuracy than the electrode interval length; i. e. when using 100 foot 

·lectrode intervals the position of a narrow sulphide body can only be deter­

ined to lie between two stations 100 feet apart. In order to definitely 

ocate, and ful ly evaluate, a narrow, shallo\v source it is necessary to use 

horter electrode intervals. In order to locate sources at some depth, larger 

lectrode intervals must be used, with a corresponding increase in the un­

ertainties of location. Therefore, while the center of the indicated anomaly 

Jrobably corresponds fairly well with source, the length of the indicated 
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anomaly along the line should not be taken to represent the exact edges of 

the anomalous material. 

Metal Factor (M.F.) anomalies and percent frequency effect (PFE) are 

shown on the data plots. The percent frequency effect results indicate 

polarizable areas without taking into account the resistivity of the areas. 

The metal factor is obtained by combining the p~rcent frequency effect and 

the resistivity . A good conductor (low resistivity) that is strongly 

polarizable (high PFE) will give a well defined or "definite" metal factor 

anomaly. Less well-defined metal factor anomalies are designated as probable 

or possible. 

The percent frequency effect and metal factor parameters are compli­

mentary.The relative importance of each type of information depends upon 

the particular geophysical environment encountered and the type of target 

expected. For example, a mineralized silicified zone will give a "strong" 

percent frequency effect anomaly, but may not give a "definite" metal factor 

anomaly. Alternatively, an oxidized ore zone may only give a "weak" percent 

frequency effect anomaly, but v7ill give a "definite" metal factor anomaly. 

Since the apparent resistivity is used in calculating the metal factor 

parameter, topographic effects affecting the resistivity will also affect the 

metal factor parameter. Thus, since hills increase the apparent resistivity 

they will in turn decreased the metal factor, and conversely, where valleys 

give rise to lower apparent resistivities the metal factor parameter will be 

enlarged. Judicious consideration of both the percent frequency effect and 

the metal factor results permits a comprehensive evaluation of the geophysical 

environment. 

The anomalies as shown on the data plots represent the surface projection 

of the polarizable zones. Contacts or faults inferred from the resistivity 
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patterns are a lso shown. Anomaly boundaries and fault locations should be 

considered accurate to the electrode interval used. 

The anomalies shmvn on the plan map are designated apparent depths of 

sha llow, moderate, or deep_ At larger dipole separations a greater volume 

.. 
of rock is averaged, in lateral extent as well as depth. Thus, the source 

of a deep-appearing anomaly detected along a single line may be at shallow 

depth to one s ide of the line. The data plots, therefore, cannot represent 

t rue depth. .Depths can be calculated from the apparent resist~vity data in 

t he case of ideal horizontal layers, but even this calculation depends on an 

assumed resistivity contrast between the zone a t depth and the overlying rock. 

Uthough ambiguous, the simple depth dE.signations are useful for correlating 

)r comparing anomalous zones obtained on adjacent survey lines. Drill hole 

Lnformation from one or more zones frequently permits one to make a fair depth 

~stimate for other zonese The following depth generalizations apply to 

)orphyry copper and contact-replacement bodies: 

:;hallow 

10derate 

)eep 

Appar ent Depth 
(dipole separat i ons) 

1 - 2 

2 - 3 

3 - 5 

Drill Hole Depth 
(in dipol~ lengths) 

1/2 ~ 1 

1 - 1-1/2 

1-1/2 - 2+ 

'hus, a shallow zone is one detected at a one-to-two dipole separations and 

:hould be tested by a drill hole from a half-to-one dipole length deep e 

The Induced Polarization method is a geophysical tool used to deter-

line the electrical properties of the earth. The final evaluation of the 

.nduced Polarization anomalies should also be based on available geologic 

!vidence and concep t s. 

L DISCUSSION OF RESULTS 

The Induced Polarization and Resistivity survey of the Brian Lode 
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Lining Company's property was designed to test for concentrations of sulphide 

tineralization at a shallow depth. The survey line was conducted across two 

re-nches approximately 15 feet deep and two hundred feet apart which 

eportedly contained disseminated mineralization. 

The 50 foot dipole- dipole survey was conducted f irst to provide 

omparable data over the knmffl occurences. Shallow probable anomalies have 

een located coinc i dent with the two trenches between 1+50S to 2S and IN to 

~50N. The latter anomaly occurs in an area of comparatively high conductivity 

hich may represent a shear plane or fault. This anomaly also appears to have 

e tter continuity with depth than the other probable anomaly. 

A definite anomalous response has also been located by the 50 foot dipole 

'i ta occurring be.tween 0+50N and 0+25S at moderate depth. This anomaly 

xhibits a bulls-eye pattern which may represent an off-the-end effect, or a 

naIl pod of mineralization beneath this line. 

The 100 foot dipole data conducted along the same line has not located 

ny anomalous response over the south trench. 

A definite anomaly at shallow depth has been interpreted between 1+50N 

nd 2+50N which may represent the north trench but this response does not 

ppear to have any depth continuity now. 

The definite anomaly centered at 4+50S may extend beyond the_south. end 

f the line but even without a complete IP pattern this response appears to 

e the most interest ing of the entire test. This anomaly is the result of 

ow resistivity, which may be due to shearing, and a slight increase in the 

FE response. 

The 100 foot dipole data has not located any anomalous response that 

an be correlated with the definite anomaly located by the 50 foot dipole 

'ata between 0+50N and 0+25S. It must be inferred that this anomaly is very 

~>s trict 'ed in size and probably does not warrant any additional work. 
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CONCLUSIONS AND RECOMMENDATIONS 

The 50 foot dipole data has located weak anomalies that appear to be 

oincident with the exploratory trenches. The anomalous response over the 

outh trench is non-exis tent on the 100 foot dipole data determining that 

his anomaly is very weak and of limited extent. However, the anomaly 

djacent to the northern trench appears stronger on the 100 foot dipole data 

nd probably warrants additional work, but this anomaly has limited depth 

xtent. 

The definite anomaly located on the south end of the survey line by 

he 10~t dipole Oa'fa is the best resp~;;r--tb;" entire survey and re-

~ires additional work. 

Since only one line was surveyed during this test and no strike length 

Jr either of the definite anomalies has been determined, it is recommended 

1at two short drill-holes be considered on the definite responses to deter-

~ne if economic mineralization occurs on this property prior to any 
~ 

.ditional geophysics. The test holes could be located to intersect the 

i.omalous response as follows: 

beneath 2N at a depth of 100 feet to 125 feet and beneath \\ 

\ 
4+50S at a dept h of 150 feet to 200 feet . i 

I 
If economic mineralization occurs in either drill hole, additional) 

.duced Polarization and Resistivity survey lines should be conducted parallel 

i this line at 200 foot intervals to determine the strike length of the 

omalous response. 

lted: October 29, 1976 

~NIX GEOP~~C~~. 

~-J/~ 
Bruce S. Bell 

c7J:j;txr 
PhillP G. Hallof 
Geophysicist 



PHOENIX GEOPHYSICS 

APPENDIX 

THE INTERPRETATION OF 

INDUCED POLARIZATION ANOMALIES 

FROM RELATIVELY SMALL SOURCES 

The induced pola r ization n'lethod was origina lly developed to 
detect disseminate d sulphides and has proven to be very successful in the 
search for "porphyry copper " d eposits . In recent years we have found 
that the IP method can also be ve ry useful in exploring for more con­
centrated deposits of limited size. This type of s ource gives sharp IP 
anomalies that are often difficult to interpret. 

The anomalous patterns that develop on the contoured data 
,)10t8 will depend on the size , depth and position of the source and the 
r elative size of the electrode interval. The data plots are not sections 
1howing the electrical parameters of the ground. When the electrode 
nterval (X) is apprec iably greater than the width of the source , a large 
'olume of unmineralized rock is averaged into each n'leas u rement . This 
s particularly true for the large values of the electrode separation {n} . 

The theoretical sca le Hlodel re s ults shown in Figure I and 
;'igure 2 indicate the effect of depth. If the depth to the top of the source 
s small compared to the electrode interval (i. e. d < X) the meas'lre­
lent for n = 1 will be anomalous. In Figure 1 the depth is 0.5 units 
C = 1. 0 units) and the n = 1 value is definitely anomalous ; the pattern 
n the contoured data plot is typical for a relatively shallow, narrow, 
ear-vertical tabular source. The results in Figure 2 are for the same 
ouree with the depth increased to 1. 5 units. Here the n = 1 value is not 
10malous; the larger values of (n) are anomalous but the magnitudes are 
,uch lower than for the source at less depth. 

When the electrode interval is greater than the width of the 
)urce, it is not possible to deterrnine its width or exact position between 
Ie electrodes. The true IF effect within the source is also indeterminate; 
e anomaly from a very narrow source with a very large t rue IP effect 
i ll be much the same as that frorn a zone with twice the width and 1/2 
e true IP effect . The theoretical scale model data shown in Figure 3 
\d Figure 4 demonstrate this problem. The depth and position of the 
.Iurce are unchanged but the width and true IP effect are varied. The 
.omalous patterns and luagnitudes are essentially the same , hence the 
ta are insufficient to evaluate the source completely . 

The normal practise is to indicate the IP anomalies by solid, eI?l , or dashed bars, depending upon their deg r (->e of distinctiveness . 
se Q~t'S represent the surface projection of th<oD1alous zones as 
rpreted f.t:bm the location of the transrnltttYr' a n,o· .. ~ ·,.fer ~~ lectrodes 
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when the anomalous values were nl. eas ured. As illustrated in Figure 1, 
Figure 2, Figure 3 and Figure 4, no anomaly can be located with m ,ore 
accuracy than -the spread length. While the centre of the solid bar 

indicating the anomaly corresponds fairly well with Lhe source, the length 
of the bar should not be taken to represent the exact edges of the anomalous 
material. 

If th e source is shallow, th e anon1aly can be better evaluated 
using a shorter electrode interval. Whe n the electrode interval used 
approaches the width of the source, the apparent eHects Ineasured will 
be nearly equal to the true effects within the source . When there is some 
depth to the top of the sourc e, it is 110t possible to use electrode intervals 
that are much less than the depth to the source. In this situation, one 
must realize that a definite an1biguity exists regarding the width of the 
source and the IP effect within the source. 

Our experience has confirITle d the desirability of doing detail. 
When a reconnaissance IF survey using a relatively large electrode in­
terval indicates the presence of a narrow, shallow source, detail with 
shorter electrode intervals is n ecessar y in order to better locate, and 
evaluate, the source. The data of most usefulness is obtained when the 
maximum apparent IP effect is meaoured for n = 2 or n = 3. For in­
stance, an anomaly originally located using X = 300' may be checked 
with X::: 200' and then X = 100'. The data with X = 100' will be quite 
different from the original r e connaissance results with X = 300'. 

The data shown in Figure 5 and Figure 6 are field results from 
a greenstone area in Quebec. 'I'he expected sourc~s were nar row (less 
than 30' in width) zones of massive, high-grade, zirlc·usilver ore. An 
electrode inte rval of 200' wa s used for the reconnaissance survey in order 
to keep the rate of progress at an acceptable level. The anomalies located 
were low in magnitude. 

The very weak, shallow a nomaly shown in Figure 5 is typical 
of those located by the X = 200' reconnaissance survey. Several anomalies 
of this type were detailed using shorter electrode intervals. In lTIOst cases 
the detail measurements suggested broad zones of ve ry weak mineralization. 
However, in the case of the source at 20N to 22N, the measur ements with 
shorter electrode intervals confirrned the presence of a strong, narrow 
source. The X = 50' results a.re shown i n Figure 6. Subsequent drilling 
has shown the source to be 12.5' of massive sulphide mineralization con­
taining significant zinc and silve r v a lues . 

The change in the anomaly that results when the electrode in­
terval is reduced is not unusual. The X = 50' data more accurately locates 
the narrow source, and permits t,he geophysicist to make a better evaluation 
of it s importance. The completion of this type of detail is very important, 
in order to get the maximum usefulness from a reconnaissance IP survey. 
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BRIAN LODE MINING COMPANY 
SKUNK CREEK MINING DISTRICT, 

MARICOPA COUNTY, ARIZON .. A 

LINE NO.-

ELECTRODE CONFIGURATION 
...--X-......-NX ....... X ..... 

~ r£1 , / , / , . / , / , / 
PLOTTING , / 
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SURFACE PROJECTION 
OF ANOMALOUS ZONES 
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I. - I. 5 - 2. - 3. - 5. - 7.5 - 10 
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PHOENIX GEOPHYSICS 
INDUCED POLARIZATION AND RESISTIVITY SURVEY 
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