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ATTACHMENT TO GRANITE WASH MTNS. PROSPECTS - 
MOST ARE APPROXIMATE LOCATIONS 

~IA & B. Open-ended I.P. anomalies (Canadian Aero interpretaion). 
Strike o£ "B" not well defined. 

~ic. Heinrich's 6000 foot response line through D.H.#3 (NK#3). 

~'id. Response SE from Yuma Mine - Heinrichs 

~2. Aerial photo tension fracture wrenched left-laterally(?). 

,~'3. N.K.#15 - syn-metamorphic pyrrhotite in bands; also pet- 
rographic sphalerite and chalcopyrite. T.D. 2214 feet. 

---4. N.K.#10 - 70 feet from Calcite shaft. Substantial anhydrite 
and gypsum. T.D. 1134 feet. 

.--5. N.K.#6 - Bottom in augen gneiss; "colors" starting around 
2500 feet; drilled at deep, high repsonse on Heinrich line. 
T.D. 3400 feet. 

6. N.K.#3 - at section corner 16,17,20,21; Sid Williams states 
hydrothermal chalcopyrite in gash veins of biotite. 

---7. Desert Queen Mine - old gold producer; millsite; tellurium 
found, according to Ranson. 

8. Yuma Mine - Copper, high grade in veins. 

~9. Three Musketeers Mine - Tungsten 

----~lO. Bleached zone - intense alteration as mapped by Blucher 
and MacKensie. May reflect apex of deeper mineralization 
(Blucher) . 

~ll. (at bottom left of map) - Town of Vicksburg on highway 
and railroad. Town lies approximately l~ miles north of 
C.A.P. aqueduct(water). 

Approximate location, east of zone A, of high voltage 
power line. 

60 mile arch or reversal. Seismic work done twice, as I 
understand it. Warrants Cambrian sand stratigraphic test. 

~ 2 .  
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O. B. KILKOY 

A series of ten e~,~panders were surveyed at random orientations 

to determine the nature of sulphide mineralization believed present in 

the area. Zesults indicate an extensive responsive zone exists~ including 

t:¢o areas of extremely high" response. The response is near to surface 

(4C) to the west: and occurs at depths below 350' in the east half of t-he 

survey. 

The whole area is responsive in varying degrees -- background 

values were not observed within the area, except in the overlying rock 

: above t/-.e ==in anomaly "A", ~i~ere surface values of i to 2 milliseconds 

exist. The whole area is believed to contain response material (possibly 

sulphides), and the par tiai closure of high values at "A" and "B" indicates 

abnormally high concentrations of response material. Until t~he IP coverage 

is co=.pieted~ it would not seem prudent to reco~T=nend extensive drilling. 

However, a-relatively--nex~ensive__test could_be made_i~_~he vicinity_of 

Exq2ander E, ~fnere .response occurs ~ithin 40 to 50 feet of surface. A test 

q 

an~;her~_ along ~e G-H line would satisfy this condition. 

//~ r. 
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!N!?,CDUCT!CN 

In the period from February 6, 1967, to February 9, 1967, an 

induced polarization survey ~vas carried out by Canadian Aero Mineral 

Surveys Limited in Yuma County, Arizona, on behalf of Mr. O. B. "iilroy. 

A total of i0 ~ ~ -- ~,~:._ _..o~,~ae .... "-~-~ completed to spacings of 2000' 

T-e purpose of the survey ~as to possibly determine the presence 

of responsive suzpnld_ mineralization and delineate the area of response. 

A high sensitivity D.C. pulse type equipment was employed, with 

a current-on time of 1.5 seconds end a measuring time of 0.5 seconds. At 

each observation point a!ong the expander profile, both the pri~mry and 

the secondary voltages are measured. The pri~mry voltages (steady state 

voltages) are converted by formula to apparent resistivities in units of 

oh~ueters. The secondary voltages (polarization voltages)are measured 

by integration and ~ then divided by the corresponding primary voltages to 

obtain the apparent "chargeability", the resulting polarization character- 

istic of the region, it is expressed in units of millivolt seconds per 

volt, or milliseconds. 

Th= chief application of induced polarization is in the direct 

detection of disseminated metallic sulphides. However, a transition in 

conduction from Sonic to electronic, and vice versa, will also give rise 

to iP effects. Therefore~ in addition to the metallic conducting sulphides 

-- pyrite~ pyrrhot-te, chaiccpyrite and chalcocite., etc. -- graphite, 

~-ngn~t :'~, ~ . . . . . . . .  o==ide~ and sc~e clay minerals also respond. At 

present ~'~ " u ...... ~.s no unzque =¢ay of l defining the response material involved 

.............. ~... ~t~e.~e~, including test drilling. 
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DISCUSSION OF ZESLT.TS 

All ten expanders surveyed indicated the presence of anommlous 

response materiel T,,~ am~ ~- ~ • of . ...... =_uu~e response varies as sho:~-n on accom- 

" ~ of zan-:i-,~ contour .~'-~_~.... Zones "A". and ':D;' are, course, the highest 

a-~lit,,ae:_ __ zones. No::here in the survey was background of 1 to 2 units 

response encountered e.':eept in the rocks overlying the response zone. 

it is expected •that background values will be reached laterally as the 

coverage is extended. 

.D .......... along each expander are sho-,m the response value of 

the anomalous zone, the resistivity of the anomalous zone, and the depth 

belo<z which it occurs. The depth solutions are average values, but should 

be accurate <.,ithin i- I07o under -deal conditions. 

Ire :could not rece~end any drill targets based on the limited 

coverage of this report. ~n.re is~ ho'~-ever, a very near surface response 

in the vicinity of . . . .  :~.d_~ X ca~c"~.'_ateQ at 40' below surface -- and 

an i,~..:~:--~_..~..,, test cou,ld b~ m~de in this area to guide future ~''~az,~m~n~'" ~. 

Respectfully submitted, 

John L. Irvine' -'~l .~.~ 
Geophys icist 

Tucson, Ar ~_z¢:a 
L.'=.rcb 7 .  " " ' -  - , . .  : , 0  / 

2 = o j c c t  7 5 i 7  



APPENDIX 

T[E.Z VSZ OF EXF~%.~Z'?z,S IN ! P & RESISTIVITY SURVEYS 

Ten three-array expanders make up the field data. An exganding 

array iz made by fixing the current (transmitting) electrodes at a dis- 

tance greater than 6 times the largest potential electrode spacing to be 

used. From one of the current electrodes, the potential survey begins. 

• Electrode spacings between the near current and first potential electrode 

rc~.ain eoua! to the potential dipole spacing. ;',Tith each reading the 

distance be~-ecn electrodes increases accordingly. In this survey, the 

spaqing started at 25', 50', etc., and e•.panded out to 2000'. Within this 

range of spacings, the area can be effectively prospected to at least 

1009' depth. T,,q%ere response material is believed to be extensive, effec- 

tive penetration is increased to 1500' and under ideal conditions a 

Fenetration to 2000'. For example, a zone the size of this one should 

be clearly visible pa~t a depth of 1500'. 

in general, there is a preference for the expanding array in 

exploration of large bodies of Cisse?.inated su!phides expected to go to 

considera>!e depth, for the fol!o~.~ing reasons: 

!) A kne?'ledge of the near-outface physical properties is 

essential and is obtained by expanding from sr.~zil spacings and utilizing 

this information. 

2) Ability to recognize variations in depth to response zones 

is obtained -.-ith each expander. 

3) ~/o'oi!it)r in choice of layout direction: if t~he target is 

- 4 - 
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large, expanders may be run in any direction or in such a n~nner as to 

eliminate fence or po~¢erline effects without seriously affecting the 

appar~_nt pattern e.f a response zone. 

Large centra~ts in surface resistivity and I2 response give rise 

to "~-~-~'"_~.~__~ effects. Thase contr.e.sts are indicated by sharper gradicnts 

in the apparent curves than are ~ossiDle from true layered conditions. 

Such contrasts can render an expander ineffective in interpreting response 

or resistivity at depth. Hog,ever, this limitation can be overcome by 

i~creasin~ the density of expanders in any one area~ thereby assuring 

good depth solutions on the m~sority of expanders. 

T[ne lateral effects indicate an expander's limited ability to 

survey "in profile" as ~aell. Dikes and contacts -.'ith physical property 

contrasts give rise to characteristic curve shapes. These features, ~.;Hen 

crossed by an ex~andin~ eleztrode, can be =m.pped. An example of this is 

seen in Expander 'tD", ~n~ere a large area of hzgn response occurs near the 

surface. A depth solution from this expander is not possible" ho~.-ever, 

the existence ^" the ~-ear-gurface recDoise is rece~nized. 

- 5 - 
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September 3, 1969 

Oliver B. Milroy 
Suite 401 
Tucson Titlm Insurance Building 
Tucson, Arizona, 85701 

Dear Mr. Mi]roy: 

I apologize for m V tardiness in answering your 
questions re biotite-m V films are not well organized 
I'm afraid. 

The biotite I considered hydrothermal occurred 
in DH-5 at 900' and was described sometime in December 
of last vear. 

Hvdrotherma| biotite is difficult to distinguish 
from contact-metamorphic biotite-the best proof of hydro- 
thermal biotite is when it occurs in veins and connot 
Iogica]ly be derived from )ocal constituents in the rock. 
It ]ooks like any other biotite but tends to occur in 
clusters and often is of finer grain size than ether 
biotites. 

The biotite I consider contact metamorphic in a 
number of your specimens has clearly formed later than 
the rock it is in and at the expense of other minerals 
which can supply the constituents. It tends to occur in 
random orientation (whereas biotite formed during regional 
metamorphism tends to be oriented in the stress fields 
which exist during t h e  process). 

There arm other more subtle and less reliable 
criteria which I use; should you wish to pursue this 
further I suggest conversation as the best medium. But 
the two major criteria-orientation and availabilit V of 
constituents-are those that are most reliable. 

saw/s 

I hope this discussion 
is of some aid to you, 
Sincerely, 

Sidney A. Williams 
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As you recuestcd is.st weak~ he~_-e is a %<'icf :~:s:,=sz'c:ad~ on 

the second f, kcse off induced pol.c.:'ization :econcaiss~nce oyez" 
£:he ~ " ' ;  " - ~ -  . . . . . . . . . . . .  ~ - u ~ , . . ~  .< tea doa<; ~eS;~ua::'y 27 and  28 ,  " b  , .  T h i s  w o : k  
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surface I-lso~ Line I ~-~-...; . . . . . . .  - 

sevcL-=.'! hu:~dr,_'d "-" "~- 

iscause of the size a:d strength, this is a very inte<'estlng 
ano:,~aly and skcu!d dafiz:ite!y be ftr.°tha: pu:-"sucd 3y geophysics 
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INTRODUCTION 

At the request of Mr. Oliver Kilroy, Heinrichs Geoexploration 
Company conducted and completed a continuation of an induced 
polarization reconnaissance survey in the Salome Area, Yuma 
County, Arizona. The new field work was done in the interim 
February 20 to March 2, 1968. ~ne initial phases were done 
in December 1966 and February 1967. 

The new work consists of Lines 3 through 8 and Spread 3 
of Line I. This amounts to 58,000 feet of surface coverage of 
which 27,000 feet is "subsurface ~' plotted data. All work has 
been done on a dipole spacing of 1,000 feet. For line orient- 
ation and approximate position with respect to the land net 
see the Induced Polarization Location and Interpretation Plan 
Overlay. 

The induced polarization technique used was the dual 
frequency system utilizing sending frequencies of 0.05 and 
1.0 Hz. ~ne electrode configuration used was the conventional 
collinear dipole-dipole array which on a 1,000 foot spacing 
typically gives resolvable penetration within the zone from 
300 feet to 1,200 or 1,500 feet below surface. 

The purpose of the survey was to discover and delineate 
any sulfide zones in the area having any possible economic 
potential. 

Data are presented on sectional data sheets, one for 

each line showing resistivity, percent frequency effect 
(PFE) and metallic conduction factor (MCF) contoured in 
section, with self potential in profile form. Also, the 
plan map shows the interpretation in plan projection including 
the Vicksburg data just to the southwest of the Salome Area. 

-I- 



Heinrichs personnel involved in the field work were 
R. Palmer, geophysical crew chief, G. Hix and D. Eriekson, 
technical assistants. Report and interpretation by Chris 
S. Ludwig, Senior Geophysicist with the assistance of the 
Geoex staff. 

INTERPRETATION 

All eight lines show anomalous response of probable 
sulfide character outlining a complexly shaped sulfide 
zone of varying strength and depth. 

On an overall basis, the anomalism becomes stronger 
and/or shallower from Line 8 to the southwest where it is 
strongest on Line I of the Vicksburg Area. ~ne anomalism 
can be categorized into several areas having a particular 
character. 

Lines 2, 3, 8 and the east half of Line I all show 
weak to moderate strength anomalism of similar character 
becoming quite deep on Lines 3 and 8. In general, this 
area shows the I.P. response being related to relatively 
high resistivity material and shows no S.P. anomalism. 
The strongest zone seen was on Line 2 near 10E where several 
percent by vo-~me sulfides are in~icaued within 500 feet 
of the surface, l~nis could be a potential drill target if 
the geology in this area is of interest. This Line 2 anomaly 
near 10E may correlate with the weak anomaly near 10E on 
Line I just east of the Calcite Mine. Another characteristic 
this area has is that it is separated from the stronger 
anomalism to the southwest by the major aerial photograph 
lineament (see plan). This could be a major structural 
break and be separating two possibly non-related zunes of 
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mineralization. However, not enough detailed coverage is 
available on the near northeast side of the lineament to 
be certain of this interpretation. 

Lines 3 and 8 in tl~is same area show the highest 
resistivity I.P. anomaiism and although weak could be 
of interest. However, the source of anomalism appears 
to be becoming shallower to the northwest down the lines 
and therexo~e, it is possible that if the lines were 
extended northwest, a more shallow drill target could be 
located that would test the same material. Deepening the 
existing drill hole near Line 3 may intersect the source 
of anomalism, however, extreme depths may be necessary 
(1,500'). 

Just southwest of the lineament but northeast of 
Line 7 is the next area of characteristic anomalism. 
The response is moderate tostrong and indicates roughly 
i to 5% by volume sulfide. ~nis zone shows no S.P. 
response and is generally low to intermediate in resistivity. 
The strongest response in this general zone is seen on 
Line 4 particularlywhere the resistivity is lowest 
(20w to 30w). 

Line 6 has the weakest response but is still definitely 
mineralized and shows a banded pattern of high and low 
resistivity material. Line 5 shows a uniformly strong 
response decreasing only on theeast end. 

Line I shows a very gradual increase from 40W to 
the west until possibly the extreme west end of the line 
where it may decrease. T~.is increase could be the effect 
of going updip to the west or perhaps the effect of increased 
sulfides to the west or both. Drilling is recommended to 
test t~is zone. However, the existing drill hole near 70W, 
Line i that is now 180 feet deep would do so if deep enough, 
say 500 to 750 feet or so. The existing hole at 40W Line i 
which has been drilled to 644 feet may need to go to 1,000 
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feet or more to intersect the indicated sulfides if it would 
intersect at all since it is on the fringe of anomalism. ~m 
alternate site that would test the strongest response would 
be a 750 foot hole near 25W, Line 4. 

More data is needed near the major lineament to determine 
if any of this low resistivity !.Po anomalism relates to the 
eastern Line i anoma!ism. It is possible that an easterly 
anomalous trend as suggested by ~ir. Xilroy does exist say 
from Line 4 on to the east past the lineament, however, more 
information is necessary to verify this. 

The third area of characteristic anomalism is from 
Line 7 on to the southwest possibly including the Vicksburg 

Area. The distinguishing feature of this zone is the strong, 
related self potential anomalism. The associated resistivity 
is low to intermediate. However, data is lacking for this 
area being mostly end of line ~= e=~ec~s. 

Except xor the V~c~sourg ~ea, this S.P. anomalism 
relates to a topographic high, apparently a volcanic rock 
type. A test drill hole is reco~nmended in this area in 
the possibility that the anomalism is distinct from the 
black shale anomalism intersected in the Vicksburg Area. 
A 500 foot plus drill hole near !0NW or 201~,I, Line 7 would 
test the strong I.Po anomalism as well as the S.P. low. 
The S P low suggests that " "=" ._. smgn!~mcanu quantities of 
oxidizing sulfides will be intersected within several 
hundred feet of the surface. 

Lines I, 4, 5, and 6 all need to be extended further 
west to further outline the zone if still of in~eres~. 
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CONCLUSIONS AkD RECO~V~<EN~AT!ONS 

All the lines show anomalism in varying degrees outlining 
an extensive and complicated zone of probable sulfide 
mineralization. 

Drill holes have been ~u~=o>=~oo~_~ a~nd ad~tmo_,~l"~ - "  ~ induced 
polarization recommended to further test and explore areas 
of interest as described in the interpretation. 

The main problem here is that a very large area of 
sulfide mineralization has been located (several square 
miles in area with many open-ended indications) making 
it difficult to pinpoint targets. An attempt has been made to 
categorize the anomalism into groups and drill holes 
recommended (or additional I.P.) to test each group 
separately. 

Geology and geochemisery integrated with the geophysical- 
results could be quite useful in further localizing targets 
say in areas with good surface trace copper anomalism or 
interesting geological intersections or zones of weakness 
correlating with I.P. effects. 

Regionally the limits of sulfide mineralization have 
not been delineated and therefore a reconnaissance !.P. 
program could prove fruitful particularly if coupled with 
regional geochemical sampling and/or magnetics, and of course 
geology. 

Respectfully submitted 

I-IEiNiIiCHS GEOEXPLORATION COMPANY 

, / ' ~ , t - ~  i ~  2~.'~, jr.- l : . ~ ' .~ , -~ - / . ,  \ - , .  ~ . . j  

,f"> Q;:" . ~'~,,----.. Chris S. Ludwig -- 
/,~S~L~21!i~ ~ ~I)~i~ ) Senlor Geophysicist 

• ., ~ : .<<.. ., ,," / : 7 / -  • i ~ - . = . , _ ~  

Wai~J-\E. Heinr~i~i~s~ ~ J----J"J" 

Pres i.den.~':.& :~G. e,u.~- ~,.~.~ ~,.# ' Manager \< Ci / ,~ -~ : - . ' - .  : - ' ~ " " "  , 
- .  . . . .  

March 19, 1968 " ' . - , , ~ . ' ~ : ; "  • -5- 
Tucson, Arizona - ' - " :  

Z-~:~XC.C:L~:~CZ---Z~ G.~CO~X: IL=Z. .OZcC.-~ . "X 'ZOZ'¢  CO:Z,,~Z=.~.¢.¢"~" 



' H£ INR ICHS 

.. ,--?,'~,,, .. 
, - f ,  ? ~.OX ~fi~71 TUCSON. ARIZO,~A ~]5703 ~,, 
','\~ ;1) PH: 602 ' 623 -0578  CAP.LE: GEOEX, TUCSON 

! GI~OPHYS ICAL 
E,'cG I NEERS SYCNEY VANCOUVER 

% 
\ 

\ 

INDUCED POLARIZATION LOCATION • 
&, INTERPRETATION PLAN OVERLAY 

SALOME AREA 
YUMA COUNTY, ARIZONA 

f o r  
.MR. OLIVER KILROY 

i 
1 

I 

\ . ~  

' 1 = T. 6 N .  
~ .  - - ~ , ,  . . . . . . .  ; . . . . .  . 

\ / i AR F_.,~ 

AERIAL PHOTO LINEAMENTS "~"7~ [ /'/N~'. ~ ' -  " . " 

°.:. - - - - . .~- .  ° • . . .  

. . . . . . . .  + ............... " " " .  ~ ' ~ . ~ / i  ' . ,  - .  - , ,  _ '-. • - : , F . :  . . . . . . . . .  " - :  . . . . . . . . .  . . . . .  

: ~ ; : ~ :~ , = "  ";.L~ ¢ \ S C A L E :  I"  "~ l '  M 1 .  

9,4,,,,: ~,'~ I ', ~ _.j D A T E S :  D E C  I 9 B B  
LINI~ I :  : , " :  :: ~- = -. :- -_-" : : : " }.. . . . . . . .  F E B  1 9 6 7  

"v"  "v"  I \ 1 F E B  1 9 6 8  
% 

AER b.~L PHOTO FAULT \ I I 
X 

+ - I ~" I - \ X  

I \ • i 

ECZ 

NS ~. 

8, 

R E L A T I V E  A N O M A L Y  S T R E N G T H  

: / / ! / 

CENTER OF SPR ~ } /  ~ "V" ~ STATIONS 
..EA, r ~ ' r ~ ' ~ F . ' :  " ~ s .  P. LOW 

I 

t I 



Mar~h 9, 1968 

Mr. Oliver B. Kilroy 
9~ite 401 
Tucson Title Insurance Building 
Tucson, Arizona 85701 

D~ar Mr. Kilroy: " 

FIELD TP/'P 

Following are my notes on our observations durinE the trip to your 
properties in w~stern ,%rizon~ ar~l southern ~levada. 

SUF~RY AND CO~CLUSION3 

Of the areas in which you have interezt the Salerno Pro~eot is the 
v~st Dronising. On the basis of the li~it~d geologic information which 
we have to date the Dr, petty ~:,ight ba offe_~ for option to one of the 
~jor mining ~ompanies. The /~Ison ?~sweet also ~l~Ju, s so ne promise-- 
at least to the extent of des~3~ring Ecologic ~appin~ and, possibly, an 
Induced Polarization gr~oD}D,~ical survey over pronising areas~ s~uld 
any be found. In the 3ouse a~as I ~a~; no definite leads, ~at parts of 
the region ,may deserve additional ~conn~- issance. 

SALOM~ P,~DSPECT 

At the Salom~ Prospect northL~at~rly dippin~ shales and other 
elastic sedimentary rocks strike ~ensrally ~=~ and dip SW. ~ese ar~ 
cut by various intrusive rocks one of which is a biotite quartz roch- 
E,hire stock similar to the Laramid~ a~e iu:¢i~asivas -~ith which cooper 
mlneralization is often associate~. ~he metamorphosed shales ~ve been 
hydrother~ally altered and mineralized over an area of ,about one-half 
square miler and the leached outcrops indicate moderate to strong, though 
spotty, mineralization. The eastern end of this zone of alteration my 
be covered by a thrust fault and/or alluvium and valley fill. Geop~hysi=al 
sur~-eys, and several drill~mies, have x~ailed in finding significant 
alteration or mineralization, 

This prospect deserves a c.~reful geo!oEio study ado possibly, two 
or three drillho!es. A preliminary ~p~rt ~d mad '~ill be p~pared on 
my ~eturn from South America. 

BOUS~; A p~ S 

?m t___~Bou~s--Granitlc rocks of Prec~nbrian, or possibly Mesozolo, ~e 
are aut by occasional aplite ~nd diabase dikes with littl~ or no associated 
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mineralization. The only mineralization seen was mopper oxides and 
speo~!ar hematite with bull quartz along a very narrow and short lenticular 
vein. The region may deserve further reaonnaissance, but the specific 
are~ shows no promise. 

~qu~e ~n~n~s~--Just northeast of Bouse is a wide area of spotty 
man~;anese ~aineraiization with some breociation and siliolfioation. High 
anglo faults cut this zone with some frequency~ and this mineralization 
may ~flect base metal mineralization at depth. However, without much 
mor~ know, ledge of mineral zoni,k~ than we now have, a test by a deep drill- 
hoi~ c~nno~ be recommended. 

~,.~st Pouse--Just south~.~st o f  the to~n of  Bouse, Tertiary l~cebeds 
and volcanios over!y Precambrlan granite and are cut by steeply dipping 
veins which have been exploited from early times. There is no recorded 
p~duction in Ariz. Bur. of ~nes Bul. I~0, but evidence on the old dumps 
suggests that the ores were o f  p r e a i o u s  metals with some cop~er. Our 

- t r a v e r s e s  to the south found no clear le~ds to mineralization. As with 
the ~st Souse area, the region may deserve additional reconnaissance. 

N~L~ON P ~D:3P~CT 

The Nelson Area is about ~2 miles southwest of Las Vegas, Nevaflat and 
is accessible by good dirt road turnin~ east off U.S. Hwy 95 I0 miles 
r~rth of Searchlight, Wevada, or by paved highway turning off about i0 
miles south of Eoulder City. It is an old district from which fairly 
large ~-~,~nts of gold and silver and bas~ metals have been extracted. 

on this prn~ect a monzonite ~orphyry stock intrados Precambrlan 
£rauit~ a~1on the ~orth, Tertiary volcanic rocks. The intrusive it- 
self ccn t-~ins l~nses and pods o f  copper mineralization which might be o f  
oi~e grads ,#ere they of larg, er dimensions. In many places these m~neralized 
zones show b~ceia t~xtures without forei~n fragments. Coupled ~th this~ 
the erraticity of ~ composition and grain size of the intrusive suggest an 
emplacement environment of shallow depth. 

t 

' An ~-~4 tre~ding zone of sporadio hydrothermal alteration crosses the 
intrusive. The Teaks affected by this alteration resemble rhyolite, but 
close examination shows relict textures of the original porphyry. Iron 
stained rugs and f~actures indicate less then 3% total ori~inai sulfides, 
a~ there is no suggestion that these rocks ~ontained appreciabl~ sulfides 
of copper before oxidation and leaching. 

Although this prospeat fails in having many of the geologic oharaoter~ 
istics of a typical porphyry oopper deposit, it has the merit of bein~ a 
~u~riferous Lar~mide stock cut by an E-W trending zone of alteration. It 
deserves a close geologic study. 

File 

Very traly yours, 

Or;g;n~l ~gnecl by 
A~hur G, GZucher 
Arthur G. Elueher 
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ARTHUR G. BLUCHER 
MINING GEOLOGIST 

2 0 1  S U N  B L D G .  

Z 0 3 0  E A S T  S P E E D W A Y  

T U C S O N ,  A R I Z O N A  8 5 7 1 9  

3 2 6 - 4 8 0 7  September 20, 1968 

Mr. Oliver B. Kilroy 
Suite 401 
Tucson Title Insurance Building 
Tuczon, Arizona 85701 

SALOME Pp~SPECT 
Yuma County, Arizona 

Dear Mr. Kilroy: 
Following are ~ observations and conclusions reached during the 

recent shert visit to your mining property near Salome, Arizona. 

As was stated in the memo~ which I wrote after our reconnais- 
sance trip in February, there is in the eastern part of your property 
an area of spotty b~thermal alteration and mineralization. Although 
r e s t  o f  t he  l i ~ n i t e s  i n  the  leached napping appear  to be the  product 
of  the ox ida t i on  of  i r o n  p y r i t e ,  t he re  are some favorable  f ea tu re s  such 
as the presence of quartz veinlets in parts of the area, and the exist- 
ence of fairl3v widespread sericite. I recommended that the area be 
mapped with an eye to the possibility that the general "spottiness- 
might be the result of flat faulting and/or that the alteration might // 
extend beneath cover to the northeast. A third possibility is that / 
this mineralization and alteration might be the barely exposed apex 
of a deep zone of disseminated and veinlet sulfides. 

The purpose of the se~nd trip--September 3rd and ~th--was to de- 
termine whether or not a few days of reconnaissance study might enable 
you to choose sites for test drilling without the recomended inter- 
mediate step of detailed geologic mapping. From observations made on 
t h i s  t r i p  I r e s t  conclude t h a t  the  p repara t ion  of  a good map i s  neces-  
sat7 to the problem of a choice of drillhole locations, in fact, neces-  
sary in order to deteraine whether or not the prospect deserves drilling. 
I f ,  however, you wish to do a l i m i t e d  amount of  d r i l l i n g  i n  s a t i s f a c t i o n  
e f  assessment work requirements  then t he  a d d i t i o n a l  subsurface informat ion 
gained would be cf great value to the geologist making a subsequent 
geologic study. 

The detailed study should include- (I) A geologic scale of about 
I inch equals 200 feet of the zone of alteration to the north of the 
Calaite ~e! (2) An outcrop evaluation map on the same scale showing 
the mineralization as three degrees--weak, moderate, and strong| and (3) 
A geochemical map showing the distribution of Cu, Me, An, Ag, and pos- 
sibly some of the low temperature minerals such as As or Hg. Thas, sub- 
surface information from almost anywhere in the area of ~ineralization 
would aid in the i~erpretation of the napping results. 

Very truly yours, 

Arthur O. B~l.ucher 

AGB :fw 
eez File 
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YUMA CO., ARIZONA 

linch = I mile 
A. G. Blucher Feb. 1968 



¢. 

,m 

F.  D .  M A C K E N Z I E  
M I N I N G  GEOLOGIST 

March 28,1969 
Oliver B. Kilroy 
Suite 401 
Tucson Title Insurance B!d~ 
Tucson,Arizona 85701 

At your request a reconnaisance geological trip and examination 

was conducted dmrin~ January 3,4,5,1969 upon a portion of minin~ 

claims known as the"NK" and Koans groups. These claims are located 

in Ellsworth minin s district of the county of Yuma,Arizona approxim- 

ately l-(rmiles west of Salome . 

Durimg the three days spent here approximately lO miles of 

traverse along claim lines and in between,~euerally in an east-west 

direction was covered for the purposes of geologic mapping.All avail- 

able diamond drill core was lo~ed but not in a detailed sense bec- 

ause of the shortness of time. 

From the information gathered four(4) 1-1000 scale maps were 

constructed.An attempt will be made to make an economic evaluation 

of the property examined.A more accurate and complete evaluation 

would be possible for the claim group only after more detailed and 

complete geological mapping and studies are made. 

The area mapped is comprised of regionally metamorphosed sedi- 

ments and igneous rocks which have been intruded by later (Tertiary-) 

quartz mouzonite. The general trend of the metamorphics strlkes in a 

Northwesterly direction and dipps towards the north east approxima- 

tely at 45 degrees.The northwest ~renGs of weakness have been hosts 

to lamprophyric and diabasic dikes as well as to the mineralization. 
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F. D. MACKENZIE  
MINING GEOLOGIST 

2 .  

gineralizatlon consists of weak oxides of copper ~radlng downwards 

into hypoEene sulfides in the matter of a few feet. The presence of 

the sulfides so close to the surface precludes the possibility of 

much supersene sulfide enrichment.The quartz monzonite intrusion 

no doubt had considerable influence on the local metamorphism and 

the subsequent mineralization. The quartz monzonite itself is fairly 

barren of mineralization and any extensive amounts of minerals would 
be 

have to/found within the meta-sediments adjacent.to the intrusive. 

It appears that numerous small apophyses of the intrusive have 

penetrated the metamorphics and it would be in proximity to these 

that should be Investlgated,as well ~s any foldin~ of the meta-sed 

Iments. 

I would conclude that any further drillin~ in the area mapped 

would be confined to the deepening of drill holes numbered I and ZO 

and then determinin G from these whether 

should be ~tarranted. 

Enclos : .  
l.Geol and rocksample map 
2.Alteration & Geophys. " 

any ~ditional dril3.ing 

I/\'~'~" j ;~ ~.~'." .:.~ \x 

I 4,8 f\',L~.~,.~.~ +'/,I • 
kCX.Af . ~ "  

3.Drill hol~ leo.& Geochem.map 
4.Claim map (I"-i000':) 
5. Drill Io~ report's. 

\ 



P. O. Box 872 
Douglas, AZ 85607 
December 27, 1976 

Oliver B. Kilroy 
Investments 
Suite 110 - 4625 East Broadway 
Broadway Terrace 
Tucson, AZ 85711 

Dear 011y: 

Enclosed are descriptions of the nine samples you recently sent. 

I would divide these into two groups. Samples 4, 7, and 8 are older 
gneissose rocks representing the walirock as I see it. Younger 
pegmatitic rocks (l, 2, 5, 5A, and 6) are all similar despite their 
differing names, which owe to Various ratios between plagioclase and 
microcline. In some cases I suspect that these pegmatites are of 
metamorphic origin or at least of synmetamorphic age. Sample #3 is 
an oddity, perhaps merely a vein but also possibly a silicified gneiss. 

I see no conceivable relation between these rocks, or their origin, and 
potential mineralization. There is no hydrothermal alteration here. 

I hope this work helps you, and will be happy to clarify any points you 
wish. 

Best regards, 

Sidney A. Williams 

SAW:bj 
encl s : 
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#I 

The rock is a granodiorite pegmatite composed mostly of large 
anhedral grains of sodic oligoclase. These often have kinked or de- 
formed twin lamellae. Equally coarse quartz and microcline f i l l  the 
interstices and the quartz also shows strain features. Graphic inter- 
growths of quartz and either feldspar are common. In the case of plagio- 
clase, the intergrowths center on radial bursts of stubby laths of 
v lag ioc lase .  Irregular books of muscov[te that  is sometimes p o i k i l i t i c  
occur in the interstices or as contorted foIiae showing synneusis structure 
and cutt{ng across grains. Except for the presence of c~lloidal clay dust 
in the feldspars, the rock is perfectly fresh. 

Mineral percentages are estimated as: quartz 18%, microcline 13~, 
plagioclase 64%, muscovite 5%, cl inozoisi te t r . ,  sphene t r . ,  magnetite 0.5~. 

#2 

The rock is a quartz monzonite pegmatite composed primari ly of very 
coarse grained quartz, microcline, and plagioclase. These three minerals 
occur as large irregular anhedra that are intergrown in a crude parallel 
alignment, giving the rock a runi t ic  structure. Coarse granular magnetite 
occurs in loose clusters with fol iae of p o i k i l i t i c  muscovite. Granular 
epidote is often embedded in the muscovite while pennine and sphene are 
i n te rs t i t i a l  to magnetite grains or plastered on them. All minerals show 
mild distort ion or undulatory extinction. The rock is perfectly fresh 
although calcite f i l l s  late fractures.. 

Minerals are present in the following estimated amounts: quartz 32~, 
microcIine 25%, plagioclase 27%, magnetite 5%, pennine 2%, muscovite 4%, 
epidote 3%, zircon t r . ,  calcite 0.5%, sphene I%. 

#3 

The rock is vein matter that may derive from a sediment by total 
replacement. It consists almost exclusively of quartz; large irregular 
grains that ~nterlock along irregular or sutured borders. The quartz shows 
strain and undulatory extinction. Embedded in the quartz are thin stringers 
of f~nely ac~cular, matted tourmaline needles. The stringers are numerous 
and, although sinuous, exactly parallel. Where most curved or folded, the 
tourmaline in the stringers tends to lie normal thereto. 

Volume percentages are estimated as: quartz 92%, tourmaline 8%. 

#4 

The rock is a gneissose one derived from a tonal ire by epi-mesozonal 
metamorphism during severe deformation. Stubby to equant plagioclase grains 
of anhedral outline dominate the fabric; finer grained quartz occurs sparing- 
ly in the interstices. Cores of plagioclase may be stippled with coarse, 
skeletal epidote grains or merely by a splash of shreddy sericite. Granular 
epidote also occurs in sheaves of pennine derived from former hornblende. 
Biotite also alters to pennine, but only partly so, and many crystals show 
interlayered mixtures of chlorite and relict biotite. 

Following are estimated mineral percentages: plagioclase 69%, 
quartz 6%, sericite 4%, epidote 590, magnetite 2%, pennine 990, biotite 4%, 
sphene 0.5%, apatite tr., calcite tr.. 
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#5 

The rock is a quartz monzonite pegmatite. This is a leucocratic 
rock consisting of small, equant plagioclase anhedra scattered in a 
coarser matrix of quartz and microcIine. These two minerals enter into 
graphic intergrowth, typically in ragged, optically parallel stringers. 
Poik~Iitic muscovite lies ~n interstitial foIia that may contain a cen- 
tral lens of prochlore derived from earlier biotite. Except for 
colloidal clay dust in feldspars, the rock is very fresh. 

Following are estimated mineral percentages: quartz 26%, micro- 
cline 40%, plagioclase 30%, muscovite 3%, prochiore 0.5%, allanite tr., 
zircon tr., apatite tr., magnetite tr.. 

#5A 

The rock is a tonalit~X~ pegmatite or run i te .  The area sectioned is 
a domain occupied essent ia l ly  by two c rys ta ls ,  one plagioclase, one quartz. 
The two are intergrown in alternate parallel stringers. Plagioclase shows 
degenerate albite twinning normal to the grain boundaries. Accessory 
muscovite occurs as poikilitic and skeletal books aligned with and in the 
plagioclase strings. Irregular portions of the rock (not sectioned) carry 
vuggy ~ quartz and chlorite. 

The following mineral percentages are estimates: quartz 43~, 
plagiociase 41~, muscovite 15%, zircon tr., epidote tr., calcite tr.. 

#6 

The rock is a granite with occasional anhedra of plagioc]ase set in a 
granular quartz-microcl ine matr ix.  The microcl ine often shows ]ate growth, 

t r app ing  quartz grains at i ts  margins or even wi th in  them as inc lus ions.  
F inergra ined  quartz and feldspars also occur in discontinuous s t r ingers  that 
appear to represent healed crush zones. Parts of the matr ix are f i l l e d  with 
a filigree of dark tourmaline, one large, poikilitic crystal in each instance. 

Mineral percentages are estimated as: quartz 16~, microciine 58%, 
plagioclase 21%, tourmaline 3%, epidote 0.5%, calcite 0.5%, ilmenite tr., 
maiacon tr., muscovite 0.5%, magnetite tr.. 

#7 

The o r ig ina l  rock may have been a d i o r i t e ,  i t  was subsequently 
mesozonally metamorphosed with but l i t t l e  change in texture and mineralogy. 

Plagioclase occurs as large anhedra showing zoning; crysta l  cores 
may be severely attacked by s e r i c i t e  and coarse epidote. Bunches of large 
hornblende prisms and occasional large b i o t i t e  books occupy the in te rs t i ces  
and give the rock a crude f o l i a t i o n .  The hornblende p o i k i l o b l a s t i c a l l y  
encloses many smaller b i o t i t e  and magnetite crys ta ls .  Hornblende also 
appears to penetrate and replace plagioclase on occasion. 

Minerals are present in the fo l lowing estimated amounts: quartz 3~, 
plagioclase 37~, hornblende 36~, b i o t i t e  8~, magnetite 6%, sphene 0.5~, 
s e r i c i t e  4~, epidote 4%, c l inochlore t r . ,  ca l c i te  t r . ,  apat i te  1~. 



#8 

The rock is a gneiss derived from a t ona l t t e  by mesozonal meta- 
morphism. The alignment of coarse p lagioc lase laths probably ones to 
o r i g i n a l  flowage o r i en ta t i on .  

The plagioclase survives with only a few flecks of sericite 
although its twinning is degenerate. Parallel to the plagioclase grains 
;.re thick books of biotite, now wholly retrogressed to pennrne. Clusters 
of coarse prismatic epidote subhedra derived from both plagioclase and 
earlier mafites Ire on grain boundaries and at the fabric as thick, syn- 
metamorphic veins. 

The following mineral percentages are estimates: plagioclase 41%, 
epidote 32~, quartz 9%, pennine 12~, sphene 2~, magnetlte 0.5%, goethite 
I~, calcite l~, sericite l%. 



SKYLINE LABS, INC. 
Hawley & Hawley, Assayers and Chemists Division 
P.O. Box 50106 • 1700 West Grant Road 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF SPECTROGRAPHIC ANALYSIS 
Job No. 122591 

H & H No. 762669 
January 8, 1977 Mr. Kilroy 

45 West Pennington Street, #212 
Tucson, Arizona 85701 

Values reported in parts per million, except where noted otherwise, to the 
nearest number in the series i, 1.5, 2, 3, 5, 7 etc. 

Element 

Sample Number/~- ~ ~  

Mr. O.B. Kilroy 

Fe 
Ca 
Sg 
Ag 
As 

B 
Ba 
Be 
Bi 
Cd 

Co 
Cr 
Cu 
Ga 
Ge 

La 
Mn 
Mo 
Nb 
Ni 

Pb 
Sb 
Sc 
Sn 
Sr 

Ti 
V 
W 
Y 
Zn 
Zr 

2% 
.5% 
.3% 
<l 

<500 

2,000 
5O 
3 

<i0 
<50 

<5 
200 

5 
l0 

<20 

20 
2OO 

2 
2O 
5 

2O 
<I00 
<!0 
<i0 
100 

2OO 
30 

<50 
<I0 

<200 
2O 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Manager 

William L. Lehmbeck 
Arizona Reoistered Assayer No. 9425 



P. O. Box 872 
Douglas, AZ 85607 
November 26, 1977 

Oliver Kilroy 
4625 E. Broadway 
Suite If0 
Tucson, AZ 85711 

Dear 01 iver: 

Enclosed are descriptions of your samples. 
answer most of your questions in them. 

I have tried to 

The four samples are similar and could well be the same unit. 
As you indicate, however, l~and IB match well, also 2A and 2B. 

Cordially, 

Sidney A. Williams 

SAW :bj 

encls: 



IA 

The rock is a gneiss derived from a quartz-rich sediment by 
mesozonal metamorphism. The quartz is granular but varies greatly 
in grain size, indicating brecciation before the metamrophism. 
Coarser grained fragments are set in and separated by a matrix of 
fine granular quartz. Small flakes of muscovite, usually in finer 
grained quartz, define s foliation that wraps around fragments. 
Very coarse hematite may occur as tablets lying with muscovite or 

as clusters of crystals filling gash veins in fragments. Minor 
amounts of bleached biotite occur with the hematite. Irregular 
seams of dark blue tourmaline follwo the foliation or cut across it; 
tourmaline crystals are randomly oriented within these seams. There 
are also irregular structures carrying barite and lazulite mantled 
with triplite. 

The hematite shows a bright iridescent tarnish in blues and 
greens; no copper minerals were seen. 

Mineral percentages are estimated as: quartz 63%, tourmaline 4%, 
hematite 22%, muscovite 8%, biotite I%, barite 0.5%, lazulite 0.5%, 
triplite l%. 

IB 

The rock is a gneiss derived from a quartz-rich sediment; it 
closely resembles IA. It consists mostly of granular quartz of 
quite uniform grain size. Small muscovite flakes lie in strings of 
crystals that are well foliated: individual crystals often lie within 
quartz. Tiny beads of hematite lie in rows parallel to foliation 
and generally wholly enclosed in quartz. Coarser hematite tablets 
lie with muscovite. There are also peculiar leached cavities lined 
by corroded quartz. These contain very large euhedra of hematite. 
Dark blue (black in hand) tourmaline crystals and occasional triplite 
grains are disseminated. 

Except that IA is brecciated and more phosphate-rich, these two 
samples are nearly alike. 

Minerals are present in the following estimated amounts; quartz 54%, 
muscovite 16%, hematite 14%, tourmaline 5%, triplite 0.5%. 

2A 

The rock is a quartz-rich sediment converted to a gneiss by 
mesozonal metamorphism. Quartz is granular and varies slightly in 
grain size. Some ill-defined bands of coarser quartz locally cut 
the fabric as ill-defined viens. Tiny muscovite flakes are crudely 
aligned to foliation and are often enclosed wholly within the quartz. 
Pale blue-green tourmaline prisms are packed into a net of vein-like 
structures that parallel or cut the foliation. Mild shearing has 
later occurred and the healed tourmaline is nearly colorless. It 
occurs with pyrite, now entirely oxidized to jarosite and goethite. 

Volume percentages of minerals are estimated as: quartz 56%, 
muscovite 4%, tourmaline 36%, jarosite 3%, goethite 0.5%, rutile 0.5%. 



2B 

The rock is a gneiss derived from a quartz-rich seoiment by 

mesozonal metamrophism. Coarser grained quartz comprises most of 
the rock. Crystals are often strained and show slightly sutured 
boundaries. ~mall flakes of muscovite are concentrated in narrow 
bands; Lhe flakes are well foliated although often wholly enclosed 
in the quartz. Pale blue tourmaline occurs in broad bands or syn- 
metamorphic veins that either parallel or cut the foliation. 
Disseminated pyrite occurs in interstices between quartz grains; it 
is wholly oxidized to jarosite. 

The estimated mineral percentages are: quartz 70~, tourmaline 19%, 
muscovite 6%, ruLile l~, jarosite 4%. 

!i 



S K Y L I N E  L A B S  I N C  
Hawley & Hawley, Assayers and Chemists Division 
P O  Box 50106 • 1700 West Grant Road 
Tucson Arizona 85703 
(602)  6 2 2 - 4 8 3 6  

REPORT OF SPECTROGRAPHIC ANALYSIS 

Mr. O. B. Kilroy 
4625 E. Broadway, Suite #Ii0 
Tucson, Arizona 85711 

Job No. 122758 
H.H. No. 772707 

December 29, 1977 

Values reported in parts per million, except where noted otherwise, to the 
nearest number in the series I, 1.5, 2, 3, 5, 7 etc. 

Element 

Fe 
Ca 
Mg 
Ag 
As 

~B 
-- Ba 
Be 
Bi 
Cd 

Co 
Cr 
Cu 
Ga 
Ge 

La 
Mn 

a Mo 
qoNb 

Ni 

Pb 
Sb 
Se 
Sn 
Sr 

Ti 
-'~V 

W 

Y 
Zn 
Zr 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

Sample Number 
9084 

. O 5 %  

<1 ~ ~ '  ~ ~  ~ 
<500 p__~ rc,~z,~,~_ 
200 O "z-,'~ '-/3 
500 
<2 

<10 
<50 

<5 
100 

7 
i0 

<20 

<20 
3O 
2 

20 
<5 

i0 
<i00 

i0 
<i0 

i, 000 

3,000 
300" " 
<50 
<1o , , ~ , ~ ~ ~  <22OOoo~//%~.~'"~;;~'o:~~~~~,, 

., jo 
William L. Lehmbeck 

Arizona Registered Assayer No. 9425 



SKYLINE LABS, INC. 
Hawley & Hawley, Assayers and Chemists Division 
1700 W. Grant Rd., P.O. Box 50106, Tucson, Arizona 85703 
(602) 622-4836 

CERTIFICATE OF ANALYSIS 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 

I T E M  
SAMPLE I D E N T I F I C A T I O N  

NO. 

TO: 

9084 

~u 

)pm 

<0.02 

Mr. Oliver B. Kilroy 
4625 East Broadway, Suite ii0 
Tucson, Arizona 85711 

Ag 
ppm 

<0.2 

U F 
ppm ppm 

< 2 880 

REMARKS: 

Trace analysis 

DATE REC'D: 

ii/23/77 

~L, / ~ #  ' 

CERTIFIED I 

e'L.$ V 
. ~ 

I 1/ wi~ ,425 " \ \  ~'~,"1 ,'~ 
_IAMJ~J.4 ~ A V  / "zJ 

' . E H  / 

DATE COMPL.: JOB NUMBER: 

12/5/77 772707 - Part I 



SKYLINE LABS, INC. 
Hawley & Hawley, Assayers and Chemists Division 
P.O. Box 50106 • 1700 West Grant Road 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF SPECTROGRAPHIC ANALYSIS 

Mr. O. B. Kilroy 
45 West Pennington Street, #212 
Tucson, Arizona 85701 

Job No. 122609 
H&H No. 770180 

February l, 1977 

Values reported in parts per million, except where noted otherwise, to 
the nearest number in the series I, 1.5, 2, 3, 5, 7 etc. 

Sample Number 
Element # 1 

Fe 2% 
Ca 3% 
Mg .02% 
Ag <i 
As <500 

B <i0 
Ba 300 
Be <2 
Bi <10 
Cd <50 

Co 7 
Cr 150 
Cu 30 
Ga <i0 
Ge <20 

La <20 
Mn <10 
Mo <2 
Nb <20 
Ni <5 ~ 

Pb <I0" 
Sb <100 
Sc <10 
Sn <10 
Sr I00 

Ti 2,000 
V 20 
W <50 
Y <i0 
Zn <200 
Zr 50 

William L. Lehmbeck 
Manager 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 



S K Y L I N E  L A B S ,  I N C .  
Hawley & Hawley, Assayers and Chef, ,,Is Division 
1700 W. Grant Rd., P.O. Box 50106. 'ucson, Arizona 85703 
(602) 622-4836 

CERTIFICATE OF ANALYSIS 

Charles E. Thompsqn 
Ar=zona Fleg=stered Assayer No. 9427 

William L. Lehmbeek 
Ar=zona Registered Assayer No. 9425 

ITEM 
NO. 

TO: 

SAMPLE I D E N T I F I C A T I O N  

,I G 

~2 ~T 

Sn 
ppm 

<i0 

<i0 

U 
ppm 

< 2  

< 2  

F 
Y. 

0.ii 

0.34 

P, 

,Af/r 

/> 2-.~, 

:. ,'2_ 0 W- I 

~.~- .,V.. 

-/ 

~lr. O. B. Kilroy 
h625 E. Broadway. 

Tucson, Arizona 

SH~ ~-~ 1 1 0  
83711 

REMARKS: CERTIFIED BY: 

Tl"t1~ ~"IIIRI r ".J'.{l'l' 

DATE REC'D: I DATE COMPL.: 

~12,,m ] .... 2_Zgm 
JOB NUMBER: 

. 7 7 0 1 8 0  

) p/~tp i'- 

,.). 
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The rock is a pegmatite of granitic composition. I t  consists 
mainly of large, microcline grains that are v i r tua l ly  free of 
perthEte and meet on simple mutual grain boundaries. The rock 
has been sheared and c rack led .  As a r e s u l t ,  qua r t z  may be d i s -  
aggregated and drawn out i n to  shear zones. Less deformed quar tz  
f [ l l s  c leavage c racks  or  gash veins in the mEcroc l ine.  Large 
books of  muscovi te are warped or bent and may be drawn out in to  
shears.  Grain boundar ies and cracks throughout  the f a b r i c  are 
filmed with supergene hematite. 

Minerals are present [n the following estimated amounts: 
q.uartz 6%,. mic~ocline 70~;, muscovite 20~, hematite 4~. 

ss- 2,(i2) . 

The rock is a t o n a l i t e  composed mainly o f  equant p l ag loc lase  
subhedra. I n t e r s t ~ t i a l  areas of  roughly equal s ize  are f i l l e d  w i th  ".. 
quartz. The plagioclase rims may be myrmekit[c. Small biotite " 
f l akes  are a l i gned  to a f a i n t  f lowage d i r e c t i o n .  They occas i ona l l y  
gather  in to  s izeab le  c l u s t e r s .  

The rock is f a i r l y  f resh ,  but near a shear zone b i o t i t e  shows 
progressive penn{nization and epidote grains begin to appear in 
plagioclase. Within the shear zone, primary quartz remains but is 
severely strained. All plagloclase and biot i te  are obliterated by 
c]usters of tourmaline or coarse epidote prisms 

0rrginai mineral percentages are estimated as: quartz 22~, 
plag[ocIase 60~, b iot i te 18~, sphene t r . ,  apatite t r . .  

0 



The rock is a quartz monzonite of gHeissose structure. 
Large augen of plagioclase and microcline have boundaries that 
interlock with~an ap I i t i c  matrix of quartz and feldspars. 
G.ra[ns tend to'be s l igh t ly  elongate pa'rallel to gne.issosity, 

"and the direction is emphasized by occasional stringers of quartz. 
.ffkick muscovite books l ie  on grain boundaries. They may occur 
With pennine, showing evidence of'proxy[ng for bFotite. ~SmaIler 
muscovite flakes also occur sparingly in feldspars. 

Volume percentages of minerals are estimated as: quartz 
18%, microcline 31%, plagioclase 45~, muscovite 5~, calcite t r . ,  
apatite t r . ,  goethite 0.5%, pennine t r . ,  leucoxene t r . .  

~4 6 

o 

i 
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Younger ~,ineralization No.1 

The specimen is a meta-tonalite (quartz diorite) 
composed of randomly oriented plagioclase laths and coarse 
polkilitic hornb]ende crystals with interstitial quartz. 
Biotite was also abundant as coarse, thick, randomly 
oriented crysta]s hut is now heavily altered-.tO chlorite. 
The plagioc]ase-especial]y in crystal cores-is intensely 
altered to sericite, calcite, and minor epidote. Locally, 
epidote and calcite replace hornblende-especially near 
chalcopyrite grains. 

Late veins of orthoclase and calcite cut the fabric. 
Hematite related to this veining occurs as eunedral crystals 
replacing biotite. 

.~.etamorphism has been static and epizonal. 
r. inerals are present in the follo~ino estimateO 

.q/ amounts: plagioclase 46/o, quartz 8~, hornblende 33%, 
biotite 6~, pennine 12%, epidote 3'~, sericite 7~, calcite 
2.'6, magnetite 2~&, apatite 1/2%, orthoclase 1/2%, and 
zircon, allanite, and sphene in traces. 

Older Mineralization No. SA 

The original rock was a gneissose meta-tonelite 
composed of quartz bands and pods interlayered with areas 
of randomly oriented plagioclase and mafites. Intense 
epizona] alteration has caused replacement of plagioclase 
and mafites by clays and diaspora. Foliated bands originally 
rich in biotite now consist of sericite and abundant die- 
spore. Topaz crvstals tend to be clustered along the margins 
of such bands. 

Late gypsum cements the fabric. 
The samp)e has suffered very intense spizonal hydro- 

thermal a)teration. The original rock was like No.1. 
Minerals are present in the fol)owing estimated 

amounts: diaspore 5~, gypsum 15%, kaolin 46}~, topaz l~, 
quartz 28%, rutile 1%, jarosite 1%, and sericite 3~. 

NM-IO 402' 

The specimen is a mete-sandstone end shaly sandstone 
now converted to a banded quartzite and muscovite phv]]ite. 
Very intense mesozonal alteration has followed the meta- 
morphism ~nd produced a new assembalge. Formerly the rock 
was layered quartz and muscovite-the muscovite is studded 
with newlv-formed diaspora and occasional andalusite which 
is not oriented with the fabric, minor diaspora anO topaz 
also occur in the quartzite bands. 

Late gypsum abundantly veins the fabric. 
Minerals are present ~ the following estimated 

amounts: gypsum 8%, sericite and muscovite 19~, quartz 61%, 
diaspore 8%, topaz tr., andalusite 1%, and rutile 2%. 

4'' ~ 
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DH-3-900' 

The specimen is a chlorite schist composed of 
peculiar foliated intergrowths of albite and clinochlore 
which occur in a banded fabric with augen of calcite. 
The albite-rich portions of the fabric have outlines 
suggestive of original plaoioclase phenocrysts. Uiotite 
occurs in gash veins cutting the foliation transversely. 
These veins are post-foliation and seem related to the 
disseminated sulfides in the rock. Sphene is an aBundant 
accessory. Quartz occurs .~ocal]y with albite an~ chlorite 
and is filled with small inclusions of sphane, epidote, 
and chlor~te. 

~,etamorphism has been epizonel fo]]owed by low 
mesozona] veining and mineralization. The original rock 
was probably a diabase. 

~inera]s are present in the following estimated 
amounts: albite 29%, chlorite 31%, calcite 22%, quartz 
6%, bi@tite 6%, sphene 3~, epidote 2%, and c ha]copyrfta 
and pyrite 3n traces. 

DH-3-840' 

The specimen is a diabase composecl off randomly 
oriented laths of p]egioc]ase with interstitial mugite. 
The plagioclasa is only slightlv attacked b V hydromicas 
along fractures. Augite has been partly replaced by 
uralite and tme uralite has further altered to chlorite 
with accessor V calcite. Uther basaltic hornolende 
crystals of magmatic age remain fresh; these have re- 
p]a~ed augite earlier. Biotite is rare and is often 
intergrown with maonetite of skeletal habit. Accessory 
sphene occurs on the margins of the magnetite. 

Alteration has been mild and deuteric only. 
Minerals ere present in the following estimated 

amounts: p]agioclase 56%, augite 27%, magnetite 3~, 
basaltic hornblende 2~, biotite 0.5%, apatite I%, 
chlorite 8~, calcite 2%, and traces of sphene. 

The meta]!ic mineral circled is magnetite. 
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-.• ,.• Douglaz, Arizona .-~e.••~, ,- , 

. . .  ! . . , . . . . . . £ , :  : 

..... The specimen is a biotite schist composed Of . ..;~: ~;~ 
'~:"~" c r y s t a l l o b l a s t i c  a u g e n  o f  q u a r t z  a n d  p l a g i o c l a s e  s e t  ~;:;;~"~ i?,'. 

in a foliated, fine grained matrix of~ plagioclase and .~: ):~ '-:,'~'~ 
; "  b i o t i t e  B i o t i t e  is n o t  o n l y  d i s s u m i n a t e d  a n d  f o l i a t e d  . ~  . . . . .  - • -  
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. . . . . . . .  ' . . . .  - • t h a t " p r o b a b l y  r e p r e = e n t " o r i g i n a l  h o r n b l e n d e .  T h e  plagio-.~,;,~:'~.-2!k.:~% 
:,-~.-.- clase augen originally sericitized, have randomly ..:. 

• .~.::, , o r i e n t e d  b i o t i t e  f l a k e s  r e p l a c i n g  t h e  s e r i c i t e .  A p a t i t e  "}'-i~..,,,e.'~":;~". 
" ~ "  i s  l o c a l l y  a b u n d a n t  a s  c l u s t e r s  o f  a n h e d r a l  g r a i n s  i n  .. . . . . . . . . . . . . . . . .  

' ~ r  "% ' " < " ? '  ' ' . . . .  , : " b ~ "  L 
• ~! ~ . ~ t " ~  ~ '" : " 4  ' ' 

. . . . . . . .  - . . . .  7'_.~.:~ .... ~ 

/% /  ~ , • .  • : . . . . ~ {$~ . ;  

j'.~'u.s~p. ; . . v ~  .:. 
. . . . .  . 4 "  ~ • • " : -  " "  • : ' "  ~; 

: ~ ' t  • ~. • ~ • ~ o - -  ~ 
~ " .~ .:•,  .~ _--"% " . o~  , : ' ~ : f ?  : , : ;  , ' :  > . 2 ,  •. - . .A . : ~ •~  ~ r : - : ~ .  ~L  ~ ' ~ , "~  -~  ' • , b  ÷ - . , ~4~  

.£:.!. :: 



.9ox,~i~on,'.~!Sy:~bo!s used ":::. 
. . . . . .  ~.~-, S h o o %  ,v! l  f 

PotroGraphic ~.~ork " :. 

Sidney A .  ' d i i ! i ' ~ m A . " . ' .  .', .~.+!.~ : . " -  
• . . . : : "  

, ~'~'"+ • . 
Dougl:/~, Arizona " J . . , 

. . . .  . :  "~ +:4 • 

.., ... No ~ CTT -!L ~'+ ' " - ' +~ +" , ..-.-,~ .~-+~,.~,~.-~- 

. ' Thm specimen is a meta-siltstone consLst~ng of ~-."~' 

..... .;;~.,.~; ...... .... small, strained augen of quartz, feldsp~rs, and ]ithic .: .... ...... + ............ 

+"  ....... ' " " l ' r r ,  o r , , e n t s  o f  v ~ J r j o u s  k i n d s  i n  a b a n d e d  m a t r i x  o f  quartz,-'-~,~.~.--'~,~,~m~J<--,.~,'~<~+ ~" 
' ' felLIsp~rs, and interleaved or~Bhite. Biotite crystals " . ....... '<'~:'.";":!~;"- 

..." .... . are ne,,,ly-formeo in toe matrix but Ip~V cut across the .,- 

,:.:.:'.~.~ foliation of the pulverized qumrtz and felds~ra; the " '...:....~ . ...... .... ,.. - .. , ... j .~:,~,..;; ;., 

..~::...,.:.. c l i n o z o i s i t e  p r e s e n t  s n o w s  s i m i l a r  b e h a v o i r ,  ' ~ : : t  , ' L .+ .~ .  ~ - ~ - '  
';~. '~..L. A c c e s s o r i e s  s u c n  a s  m a g n e t i t e ,  a p m t i t e ,  a n d  ' ,c~,.-+:~.';,:,c , .~ .+~ '~" .  

"". s p h e n e  a r e  r e l a t i v e l y  c o m m o n .  R e t r o g r a d e  c l . i n o c h ] o r e  ""~:';%:<~"~:~~""~#:~"~:~!'.~+'+":~' 
. . . . . . . . . .  ~j!~ ~;~ :," 

i s  s p a r i n g l y  p r e s e n t  a s  c o a r s e  c r v s t a )  s w h i c h  c u t  t h e  -".!".,~,..,.'t.." "~:~i;<+;;': • ". <7" "~: ~:~':"-"Yi~(b.£ " +",, - .  

~:.fabric. Late c~lci~e ~nd orthoclase occur in vein]ets, r-.. ..... r.::<~.<, ii,~.!~;: 
" . T h e  sample has suffered mesozonal, mostly po~t- . .-4~.:.~:~.~,+,-, 

: " kinematic metamorphism. " " :., ~"~. ' -~.  +, . -- ' 

" q%%b;-~ 

i~ ';~ . ' "" ; "~ : "~,r_'~ " 
. . . .  vO  " : " :  +',,:' ".~-,. ~...:+...~: NO. 2 • ,~TX --'L o . . . .  ;i:~ 

C t "  + -  

+:.,,G~--:- T h e  : s p e c i m e n  i s  a r , ' , e _ t a - c a l c - s n a ] e  c o m p o s e d  o f  .. .. :.+.+.~:,~.:~ 
.~"~.,:'.'. w e l l - f o l i a t e d  m u s c o v i t e  a n d  i n t e r ] e c - v e d  g z - ~ p t ~ i t e - .  C e r t a i n  - .<,:,-..¥.+¢;~. 

: ..;".+ii;: " c a l c a r e o u s  b a n d s  c o n t a i n  c l u s t e r s  o f  p o i k i ) o b l a s t i c  - . . . . " !?. '  ........ ~ • 
:+.,%-..,,+,~,, c )  i n o z o i s t t e  a n d  p o d s  o f  c a l c i t e  s t r u n g  o u t  a l o n g  t h e  :.~f.v--~.:'~:~-?~i~~" 

. J " . ~ ~ ' "  .... " " f o l i a t i o n .  P y r i t e ,  ~ s s o c i e t e d  w i t h  c a l c i t e  a n d  q u a r t z ,  ' "" ~" ": ..... ~+~;'+~ ...... 
.~,..-:.~...,: .... . .  o c c u r s  i n  v e i n s  ~ , , h i c h  u s u a l l y  ) i e  o n  t h e  f o l i a t i o n  b u t  .... ~ . . . . . . . . .  :,...~,.,+ 

".+'L,.... may cut the fabric. :,-.<-<:"-"":."-:,.. 
...... The foliation is l.argely mimetic ano biotite ".+~". .... ~.~ • - . . . ~  ; ~  " . - .  • • . . ]  • • " + ' ~ _  . , 

' j i>:~j:;": ~ a n d  c ] i n o z o i s i t e  a r e  p o s t - k i n e m a t i c  a n d / o r  m ~ m e t i c  +"i:!--+i;.:...i~':~'~-~ . . . . .  
. ~ -Ks  " ~  . . • • , . ~ ,  

' ~ : ~ ,  " " . o r i o n -  he  r z t e  m a y  o r z g z n ~ l l y ,  h a v e  b e e o _ s V O  . . . . . . .  "".<.~.ij,;.:.+~':'+. ..... :-. - . . , orlent . T PV ._~- .... + ............. ~ ...... . ......... .<.:~-:~,~,+~ 
• <- .. , . .. _ . - . , . , .... ~. ,.,.~,~ ; 

, .,L'. .. geneti_c- . . . .  , -=.,~ ,:-..:.... ,-. +:~..+-, 
- :, . - T h e  s p e c i m e n  h a s  b e e n  m e t a m o r p h o s e d  z n  t o e  l o w  .-, .... - .  ,+ . . . . .  ::+,j!;~'j 

"'"" ' ' Q - ' '-.'+"" / ~ "  2 :~"-~'t~2:'~ - 

.-.~:,.,,; - . ..mesozore. . .. . ... ;~.-.;:+ ,.~.-, 
,- : -t: ..... " ' ' " f o i l o w i n  estimated .~...~ ...... ~:~.~ ..... ~.- .... r.:" • ;;'~?.- ....... . ;. " Minera]s are present zn the g . .~.r:-.<.,,.,,...~;-, .,,~.....~<,:~j--. 

• : / ~ : . " + + .  " • " ' : a m o u n t s  : c l z n o z o z s z t e  6%,  q u a r t z  2 ~ ,  g r a p h z _ t . e  .]+.8~, , - " - " - - ; : .  " < q ~  :?-.:~'~+=.i~:~:-;: 
i . :X '< : : ; - . . , . .  ' . -  " . -  . . . . . . . . . . . . . . .  ~ :  57Yo c a l c i t e  1 2 % ,  c l l n o c h l o r m  1 ~ o ,  ."...~.,-:;-:~.:~Y::~!~;~?/k:~£.+. 

~. s o f  z ~ r c o n ;  p r z t e  z n  y e z n s  a n _ ~ ,  - . ,  -+. , . . . . .  -. ~.+. , ~ . , . ~ : : .  -..;;~:.!y~<-- " ...... and trace p yr_~z . . . . . . . .  ;..:, .. + . . .... _,- . ~,C~,,..~m.. 
.~,:-.:';. ~,< .... . . , . .... :; :.; ~ . ,...; ...... .y-<. .. .; .y,.: +:.'~S'u.;,, ;~-:<;~. ;~~'.~f,'. 

', ..... '~. " 'No. 3 " "-:'' " ~" % ..... ~-~ ~' • =;C .-.::?~'..z:%.,.~,~LC" .... L'~.-"- 
~,: ' h - " , .  . . . . . .  ~ : - ~ . , ~  

• L" ..-- • ..... ~i; 
'Y.'.:. " The sample (not sectioned) is a very gr~.phitic :"";+:-" 

: :--.',~L;. -, 
........ .~:.x. sha]e much ]ike No 2 Veins of pulverunt iron oxides .... " ....... 
• ,~.+.'..~-;'~ -:;... . . .....~"~ :,_, ,. ..... 

• . " ' ' .  v- ~ ' i  .~'~ ~ , ~  .:,~:,,~,<; a n d  m a l a c h i t e  p a r a l l e l  t h e  f o l i a ~ i u n  T h e r e  a r e  n o  . . . . . . . . . .  ,,+7~: 
. :  -~, r .  k .o~ 

'.~-......'~ ~n  s ~ t u  p s e u d o m o r p h s  ~ f t e r  c o p p e r  s u ] . f i ~ e s .  , " i  ' : " -  . .. : ' . -  ....... :,,,-~;: 
• . "~&.l'. . ",: . , ..." - , ~ , , , , ~ + , ~ 4 , + . , ~ -  ......... ~ ,  • • 

. . ,... • 

- . . ~ ' :  ++, . ~ . ~ , ~ . ~ . :  • 

• .~;~,.:/'j; ..'.,. +:. No. 4 " i " .'' ..... '<:"+":~'~" .~ , - . _ ~ 4"'. ~ 

• . .  2 .  : " '  Y , ~ " "  

• -,:.:9:~ ........ .~. The original rock was a quartz labile ~,ith ph~no-..~]<.~%:....<~'.:~.:,~. 

~;ii~<:...;-,i.,:;,/-!.,.;;.:..::i~-i',crysts of plagiocl se, biotite, and hornblend,', in a :,;:,+ 

l z n m  o u a r t z  o r t h o c l a s e ,  a n d  . . . .  ....,...~. ..... + 
metamorphism has resulted in - " ~ .  

.:'!."~S~--.:... ' " p a r t ~ , l  r e p l a c e m e n t  o f  p l a g i o c l a s e  b y ' c a l c i t e  a n d  o r t h o -  +'~'~i'r;<'':~:" ~'~}-." 
• ";':'<"+.'.7; .. ' . " • : .. . +, ,#;:.+--:, 

:~.v~.~,..-:.,. . . close. The biotite and hornblende are wholly replaced -" ;" <':v'"<:"?" ~!~-'-;1. 

--~- .... ..::::by pennine, c~icite andi epidote. The matrix is silicified ~.;';i:.:>~"' +';~':--"!+ 
. .... ; ,. . _ . . . .  . .< ,+:/'-. 

" ~.~j.,..'.~:,.+,.+ • .. • . .. ;+,::-' ., + . , - ...:~ ,~ +.~+." ,. ,+' ~, ..~ - , ~,~,~ : ~" 

• +.+-..:,'F ~:::, ., , ~.. ,+ • - .".~: ,:::..., '~ +:+;:i.'" '-'+ • ' , ' -;," " . ' : -i." ~ " " " ' " " " ""'+ + + ..... ""~+'~" ~' " ~'" 

• L-.~:.~+'~,.~;.~. :: +,,',-. : .::... . ',.<: - ~..:i ':":"": .... ~+' ' ....... " '  "~ ........ ' ...... ~+:~"' ..... :'<:,;~' +~~'~'+ 
~ , ' - ' P ~ + . ) ; + G ' . : 4 ,  . " - , - . "  . P , . . + -  . ,+  . . . . .  . . .  t , , . . , . ,+  + . . :  . - . ,  + : , . . .  , ~  ~ +  +..+~: + ~ 4 1 . , 1 . . = +  
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L . I ' t  

D. H. /:i 600' 

The specimen is an ac%inolite schist composed 

of crushed and sneered plagioclase interlavereo with 

sprays of broken and ben~ actinolite orisms. Augen of 

2c trogz, aghic Uork 
Sidney A. Will~am~ " 

~D ~ f~ ~ .  " " 9u~l~ Arizona , 
, . , . •  

' . I  '~ 

. ~ -  . °  . 

, .,.' .,/.. ;;: :. d'-~:~: 

w h i c h  h ~ v e  survived e n c l o s e  may r ~ n -  IJ~aW ~oc~ase small, , ........ ~;< .... :-,<v:,:-~ ~...-' 
. domlv orienteo actinolite and be heavily replaced by .... ,,:.,,.:,::.~ 
fine grained clinozoisite. A fewareas in the rock are 

rich in bleached shredded biotite with cllnozoisite -v:< ...... ;i;.'~:]" 
• • . ... .. • ,:.~.~.~. 

rather than actlnolzte Other areas ere'rich ~n quartz " :.--.-~:., .... :..:,~'.~i. 
f r a  m e n t s  w h i c h "  e v ~ d e n t l "  y r e p r e s e n t  f r a g m e n t e d  v e i n  . . . . .  " : .... . t . ~ . ' . ~ :~2 ; -~  .,:~., 

L a t e  v e i n s  ~ - u t  ~ h e  f a b r i c  e n d  c . a r r y . . p y r ~ t e ,  . ~ . ' :  . ' ~ . ~ : : . : : ~ , , : < . , ~ :  
_ ~ ens and minor s halerite. The gangue is '?:,~.;~:":~"~M{~,'~;@~£~:~i~i:~', traces o_E g_] , , ~ __~PJ . . . . . . . .  ... :. ..... :".~.:-~-, ,. 

• -' . . . .  uar~z heul~ndl~e and ~he vein walls may be ch]or~t~zed ..~ .:, . :  :, ~;..~,,:q;:~;~;_:~. q •, - " " ' ,,., ' ~: '.':. ~ < "" L;;,~ ,~.-~{~j~' 
mafites. These veins are also involved in the shearing ~ ; .  " L : ~ ! ~ 4 1 : . , ' : ~ :  

which has evidently bean of long duration. ' ' ' <. t~. , : : , . : ) , . : "~" , ! i~: .~; , i .  

,~,etamorphism was low ~,esozona~ and static, fol]owed . . , < , . :  :~:.~<,;~ 

by e p i z o n a l  v e i n i n g  anrt m i n e r a l i z a t i o n .  

" ' " - .  . ; ; f " "  - - • ' - ~ . "  , ; - . ' . "C. : , .~ ; ;  

~ , : ' ~ '  ; -  , , ~  . '  ' : ~ . i . . ' .  ~ ' : '  

, ' . - . . " " . v , : ; , ~ .  ~ . " ;  "....,.-" 

• - .  . , -  . . : , : : . .  - .. : : . . . .  ...... :,. . . . .  ~ .~ ,~., 
: " "  " • • ' t "  . . . . . . . . . . .  " . ' . ' " :  . . . . . . .  " . . - . :  : ' .  ' ; ~  " ' ~ ' ~ P '  ~ f f ' : "  , ~ . . L . / - . ~ , , . : ' ~ - ~ r . ; ~ "  

, - ' : -  , " " • % ' " , .  - - .  " ,  " '2~. , "  . ~ " :  ' ~ '  ° 

,% 

~. ,~-.~'~x. ' ,  . . . .  , / " " - . . ; :  - ;  " 4 - - "  . : "  ~ . . L : . - .  ' ,~ : . ~ . . . . " "  ~ . ' : - "  " ; ~ ; ~ "  

..:,.,~- ~.. q~-;, ~,- . '~ ~ . . . .  f,'. - • . ;: : ~... ,~. ,~ .,.:: . .~ . ... . ... f-- ;... _. ...:.. ::...,-:.~ 

• . • :. : . , . < X ! . ! / : ~ , ~  ~ :. :.<:~- .: ,. , . , < ~  .... 

" : !  : : . . .o . . - r . k . k . . : .  7 ' t ~ ' / " : ,  • 

_ , ~ ± ~.~ : ,  >. 



: - k • : . : . ' g e n : L 1  sy~bols u;;: : . :1 on 
Ovc:,ic~y S h c o b  ~ H" .U 

, ~ . . . .  • • $ 

" • " : ' L  , [ a : ~ ;  ,? 

M , ~ ,  : _. ~ - ~  : .. 

( '  " ~ ,  " ~ ~"  , " , " ~  " I  ~ ~ " "  " t  , "  " :  ' ~ ; ~  " ~ '  , o _ L r . ] ~ u . ~ -  ~ .  ' , . _ ~ . J . - - O Z , ~ .  . . . . . . . . . .  ~ : ~ , ~ .  

" ' ~ .  " ' ~ ' , t  : ~  .-:. : : 

. .  i~..,.."'::. ? .<~.~.:: .. . . . . . . . . .  .~.~. 

Th ,~ specimen is an and~sit~ c .~] a.m_orophy~ e (me].a- " "- - -.',"~':L~':"~'k~. ;:,...--', i~:.% :~ 

c n d e s i L e )  u , - i .  g i n a l l y  c o m ~ o o ~  ~ -d_  o f  p l ~ g ' L O C . ~ e ~  o . , . . . ! a t h s ,  d i o p s i d i c " , . " :  " ' ~ - . .  

a u g i t e ,  a n d  b a s a l L i c  h o r n b l e n d e  a r r d n ~ , ~ d  [ n  a d i s b e s i c - : .  .... ...... ,...,.;.~/::~.:.~ 
tcxture. The plagioclase is replaced by so, d~-plouiou]~se .... : .... '- .... 

• . ",,pL... ~: 
L']th abun.,",ant cpidoLu ~nclus~ons. Oiopsidic augite is iarge].y. ;...~.., 
r~placcd by penniqe end .c:~.] cite and only a Few corroded 12. t, 
r.'--']]cts o, ~ the pyroxene have ~urvived Case]tic hornble~de. .%, 

~":].. is quite Fresh ~,~d ,nay have norr,,e], hornblende overgrow.the. .:..~o~./;]~':~ 
. ...~. 0rigina] perovskite ~,as replaced largely by ]~me!!ar sphene "":.~~,,;~!~ 

...).. ! i/~ and both ~.inera.]s ar,a heavily']eucoxenized. Apati.te is -~..i~o~...,i:'~]]- I#- 
''~ : ".f ~ fresh and occurs as long, thin prisms.-:R!zr~s=a:L!,i~r:.ii~!~]":~,:~:i~!.~i 

...... ~. . :  acc_es- -s~q.gy  " " " - ~  ' • ~ ~" " - -  " 
. i.: ~-~.:"..." Ai' , . . . . .  " . , . . .  " , , u r , . , f : i o n  o f  t h e  r o c k  • a p p e a r s  t o  b e  u ~ h o ] . ] y  d e u ~ e r l c  . ~::~-~;~~ 

• . .  . . .  : : . : .  j . . . . :  ;~,#~ 
. " a n d  p y r i  ~':, m u s t  h a v e  b e e n  ~ , e n a ; - a t e d  s t  t h i s  t ~ m e  . -  -';,.,.:,-~,:~..~: 

'""... "",~.~n,,rals are.pr~sent_ j .n the f'o.1 l:r)u,~ n o  ,.;s ~ ].n a,~'-.:~'-~ :~ . " ~  "-.. . ;.~:... 
~-~mc-onL.s: p l a g [ ~ c ] a . s e  31,%, b ~ s a . ] t i c  h o r ~ b ) . e n d e  1 6 Z  . ~ , p i , : . ~ e t -  ~ > . -  
~_3,~, penn i~ ' ,~ .  ~ 27 ,~ ,  c a ! c ~ t e  5;:., q,,~:et ,  z _~z,, a p a . t i t e  i;~, s p i , e n e ,  . . . . . :  .... ..~4'~:: 
p e r u v s k ~  l .e ,  z, n d  l e u c : ; x e r , e  2~,d, d ~ u p s i d i c  a u g i t e  2z,;, ~,nd pyr i te." : '~. : . ;~. . . : : " ! : .~:  ' 

. l r l  ~ r a # , ~ .  • . ' . , ,  . . . : . : .  . . , - . . . , , . ; ~ . -  i~,; ;:IL~,, 

..... " •"~''•.• " " -  : ' T h e  s p e c i m e n  i s  a g p e i s s  [ , : ) r e p o s e d  of f  c r u d e l y  o ] ' i e n t e J . ; ! ~ : : ' ~ # ; I f - ~ . i  ~ 
: ::."] !! :. ar~d . . . . . .  b e ' h a l e d  o u e r t z  , ~ I a ~ i ~ c  l e s e , g  . ~ . e,3~ d o t ~ : ' , ,  _ . , t ~ t~ t~_:., 8no, , h o r n - .  . " ~ , , ~ : " ~ ' ; ~ , . .  _ . ,. 

!.~.enc',~. ThE p/agioc]ase is rather heavily s~s~eribized and -:-..:':~":~;::,': 
Random soeci mafites are a,.holly rep].~:ced by penn~oe ep&Oote, end accezs'ory~. ~.: ~'"~:;~'~ 
men from : sonene. Primary sph~ne subhe~ra ~,]su occurs with the ,,,afites '..~"-\-_,.,~'.,i~ 

, .~,~ 
i n t r u s i v e  o n  w n e r e  a ] s n  a r e  c l u s t e r e d  ~_ ,cce ,~sorv  : ~ l a n i t e ,  m a o n e t i t e ,  amu . ; : ; ' ~ .  ~.~,.~,~.. 
east. ~ \ a p ~ : ~ i t e .  F, u c h  o f  t h e  c o a r s e r  e o i O o t e  u c c u r s  i n  b a n d s  r i c h  i::'.i-:...';~:i :~:~..,.~:'t''~- 
" - ' - .  ' ' ~  - " ~ : : i n  a l t e r e d  o o l i t e s  a n d  i t  i ~  u v i ~ e n ~ ] y  g e n e t i c e ! } y " O i s t i n c t . . ~ i , ~ ,  ;.;.:, :./... ~ .  _.  

~"~' ~" '? f r o m  t h e  s ~ , u s s e r ~ t J c  e p i d o t e .  ' : - - . . . "  - -. : ~ " " ::~ 
t/,,..]". " The sample shows ev.Ldance of retroqraOe metamorphism .... ~:~i~!i~. ''~&'! ,~.-.. ;~.~ 

...~_. P i n e m a ! s  e r e  m r e s ~ , n t  i n  t h e  f ' o l l o w i n g  e s ~ i m e t e d  - . . . . - . . ' . ' , " , . " .~. . . . . , .  ~.....,.,~., 

art.cunts: quartz ]6%, u l a q i o c l a s e  1'7%, serici&e 35,~, oennine :"~;.~;.,'.-~< 
" "  - "r  ~ ' . .W:~ ~. :'." d:',~'~ 

l q , ' ,  e t ] i d o ~ e  ] .5;~, a p a t i t e ,  a l l a n i t e ,  i n  t r z c e s ,  m a g n e t i t e  .5;:~, " il 
c a l c i t e  5'¢ e n d  " ~ h e n e  1 '  - , . : . . . ' . . , ~ N  

• . ~,-.~.~ ..~ ~ . . . .  ~.... 3) :_ u : "  . 2  

The specimen is a quartz mcnzonite ,:on.posed of inter- ."~ 
]ocking anheora of eouigra~,u~ar quartz, micmocline, an~ .t,~..~~ 

" " " pi~.gisclbse, microc]ine tends to be interstitial to the.plagio-~~~~ 
c)ase. ~iotite is clustered in large, il]-~-~fined aruas with .... .~ii'~i~ 
.o.oiO.ute. Traces dE. re!reran_ p_y~i.%~ (to goutnite) occur as .~-.I.::~L,L.I..~ 

intrusive on . inc)usions in iron-rich euiOa~e.. Plagiacl~se crvst~is, show. ..... .. ~...~.~;';:, :~1%~i~- 
east := . . . . . . . . .  : : " : p r o g r e s s i v e  z o n i n g  a n d  s l i g h t ] y  s e u s s e r i t i z e d  c o r e s .  ..... ..,c,...~-.~'.~.mm::,~:,,, ..,.,~- 

]~  ~ " I " " " '  l'l ~[ " ~ [ h e  r o c k  s h o w s  t h e  e f F e c t s  o f  w e a t h ~ . . ' r i n g - : . a n n  v e r y  " i !  ~::-~L-"I~ 

. ,,~ - : / -  - 

Random speci- 
men from 

~ ; -  , , - . . ,  

[ 

. ; ¢ v  " ' 

• +~ . : ,&  f ~ .  . _  . . 

Minera!s are pr,~Eent in ule fo]:]uwing estimP, ted " 
~ L t amounts: quartz ].5%, p]~Jgiocl~..~e 25~ diorite ~L~,o, e0idate 

GZ, maonetite 2;G, micr.oc]ine 25%, ser.icite l")~, anO. apetitu 
a n d  g o e t r ; i t e  i n  t r a c e s ,  .i. i " . .  " .... : . . . .  L,~. "-".. : "  ~-~. : " - '  

~:..i--:L/L: ~ ' _ :~ ";.. - - : ~ . : : ' I , ~ , ~ " ~ L  ~ " " ~ ' ' ~  : - ' :  ~:~ " : ~ . . . . .  ~ . . . . . . .  ::~:~ 



4) 

F . " " L .  , .~i"  
" ? • . . -~ . .~  ~ . F  ;-. 

• . . . .  " The specimen is e ouar.tz monzonite comouseO of -":~i~"~:~':~'~"~,:"~'~. ...... 9~.~ 

subnedral p]agioclase crystals; se~ irt an .equally coarse ' • ....... 
" matrix of mic~oc!ine and Quartz. Biotite occurs as ]mrue . ~'~L~@~ 

Random .".. ',.~,~.crysta]s ~,~hich ten,~ to be entr~ned a]ono one direction ~n/,~,i.~i..~,b~. ~ 
spec-meni from the fabric. Eoidote is closely assoc~,~eo with the biotite. :"-',~,;~~. 
intrusive on The col ci~ cores or p] mgioc] use crysta]s contain inclusions ,. ':.;;!~ -m:.::.,,; 

~ ~~,Hdof-~, sericite, end traces of c~]cibe. Accessory ' ~"::~'; .".,-,.:,~-: 
Of 

South. apatite, magnetite, and sphene tens to be clustered together ..:~.}!.."~ 

somewhat independent.ly of biotz~ di~tril]utiun. -- - . . . .  ...--.~ ~,~#~ 
• : : " : " " ;  .... " " L a t e  c a ] c ~ t e  v e i n l e t s  a r e  a s s o c i a t e d  ~ , , ~ t n . w e e t h e r ~ n g . : ' ~ m ~ , , ~  

.: -. . a n d  _ _  = = ~ s a n n r e u a t i o n  o f  t h e  f a b r i c .  . . . . .  .,. : ~ " . ' "  . .,:~~"~"".",~-~~:.~,~,;~, ; . ~ . ~  
" - : " : ~  . ' - ' i <  " M i n e r a ]  s a r e  p r e s e , , t  i n  " ~ h e  f o l ~ o , ~ i n g . ,  e . - = . t i m e t e o . : ~ > i  ' ~  "~:':~"~.:~.:. 

/~- :~ - . ~  ~ . . . .  " - ~ - " ~ • . a m o u n t s :  q u a r t z  1 2 ; ' , ; ,  p l ~ g i o c ~ a s e  2 2 / ~ ,  m i c r o c l i n e  5 q % ,  e p i d o t e . . , . ~ : ~ .  . • - ~ , -  , - . : , ? - . - - ,  . - . . . . . .  , 

.:,.;,!: 3';~, biotite 2a:'~ maonetite l,~, serici~e 3'~, spnene,.~u~, .:, ..~.-.., 
' ' a n d  a p a t i t e  a n d  c a ' ~ c i t e  i n  t r a c e s .  : . - -  . . . . . .  .- 

; • j ~ ,  

• 5 )  . . . . .  
• ", L ~ " - ' Z " - ? x ,  

The specimen is a granodiorite composed of larqe, . ~:,., ~-..~:~ .... 
.... randomly_oriehted p] .~-~ioclese ~ sub~ed~a with interstitial ...... ~:;":~::": ~:~':.~: 

Random ~ ,~:!~. c, uartz and microc!ine. Coarse:biotite and, horr,b!e.nde crysta] ;~.~"-~ 
shoo: a preferred orientation" most of "the ~epidote ' is cl-osel'y~if~! ~~' 

; minera]' is re! ative] y common ..... " :"~'~..~.- -.specimen from :-:.~_ associates ~,ith these s. Sphene ~.~4::,:~.:~<,~ ~ 
intrusive on :~.as pe:,'fec~ euhedre often smoedded im microc]ine. '~inor amounts ,~,"'~G~ 

" " .- , ' . ~ d  ~ ¢  " : '  i : ' ,  

S o u t h .  .~_ o f  s e r i c i t ~ , a n c l  e p i d o t e  o c c u r  %n  t l ~ n  c o r e s  ~ . . ' . p l a ~ i o c l a s e , - - -  ........... :.... : , . - .  

~ "  ',::~.~,:~--i crystals : . . . . .  :-.. " ~;•:;.,•'i~" 
: .-;-..,::~v. ' P~jnera~s are present in the f : ~ t . ] o w : i r } q  estimated ' - "  ...... - ' ,  

- .'G-~#~: .:~ a~-ounts: quartz 8:~,, o].agioclase 54%, microcline 13,~, horn- '.. ...... .:...~% 
blends 9;{, b io ' . ; . i t e  gT,, s p n e n e  2%, e p i O o t e  2~.:i, m a g n e t i t e  1.~4,. :.. ~ 

. .  ~ .  

i../~ :( ,~ sericite I'/o, eric aoatite and calci~e in trec~s.. . <~ ....... .... 

. . . . . . .  , i " ' ' ' ~  . . . .  ~ - > - i  ~. - ~  , - ; , , ~ ;d~  , . - . . i ' , . ,  . . . .  : ( .  " ~" . . . .  

; ! - " ~ ' . :  "~ "~  ~ , • ~ - ~ " :  ; . , : ' . ' :~ .  ' .'. • ~? ' . ?.. :  . . . . .  ~ ~ . ,  : ' . ~ ' .  - .  " " ~  - " " 7 %  - ~ ;  ~ , "  " < ~ ' .  '~;  . . . .  '.,. ~ . . . - , ,  - . / , ' . ' "  
~ ' d , ; t ~ ' ~  "~ .  "~"'. ' , -~7"~.. '-~-'~:~,",:  :.'','. ' . 7 "  ~ , -  . . . .  _ " ~  . . . .  ' - , .  " - d ' : . , ~  ,~ ~ - ' -  , ,  ~ . - , ; ~  ," , A  ~ . - . . . . .  ' ,  -~,~: ,  • , ~,:~/,:~:..~;;-.~ ~;.:'~,~ 

- ~ .  - , • . ~ , . - -~- - . .  , ~ . , ; ; ~  

. .  . . .  

i ; - ~ , ~  0 •. .:. ~. ,~: . ~  ~.~..~?......_~ : : , - . . -  

; ]  ~ ' -  , . . ' , .  . . . . ~  

J • ; b • , ~ \ '  ~ 

~ ..:..~4q~gb.. • - . - ; -  . . . .  v .  • . . . .  

i - , d ~  ~'~. -L~ . ; : - '  ~.-',~ 4 -'-,";: ,~ . " ° 

. . " . . ~  

• , / .  • 

' , " ~  . ' ~  L ~ - .  ~, " , "  , .~ - , .~  ; • ~  . ~ :  ~ , ~ - .  - ° ~ '  . °  . ¢  ' ~  , , ,  ~ r  . ~ :  ^ ~ • ' ~  ~ ~ / . £ ~ ' ~ ' ~  

• .~ • ;  : " • ' ~ .  : :~~•~ ~ : ' , . •  ~ ' ; ~ - • ' ~ ' L ~ , .  ~ % ' / " . ~ ' ~  ~ - i ~ - ' ~  "T.~ 

" ' "  % •  " ~ ~ .  • '• . ~ , ~ , ~ ' . ~ d _  ~ "~.• . - ~ . '  • ;  , ,  - ' . . ~  • ~ •  . ' ,  ~ %S J :  " - -  • - " •  . " ".~. . - "  ~ . . ~  ' "  ~C~.~ 

. . . .  ~ -  o . . , n . ~ - , : : ,  , ~ . . ~ -  ;,. L , ~ . ~  ' ; ;  I ~ ~ • ~ ; ,  • '  L - ~ . ' ; ~ q : . . " -  • . " ~ , ~ ' - ~ ! ~ S ; ' r ~ - -  " " ; ~  " ~ ' , ~  
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~, ~ . . . .  ~ ,~ .... o / / 1  

Specimen No. i 

"IS black mineralization manga.neseT" 

The black mineral occurring with ~itered 

chalcopyrite is tenorite, a black copper oxide. 

"Is copper mineralization later epizonal or earlier 
assembalgeT" .... 

.: u~ ogr~pr~zc Work. ., -:;... , .. 
Si~'~Sr A. Wi!ila~-as 
Dou~lac, Arizona , -..~ 

• ., ...... ....-,,:- ). ~;.;:- ,~' ~.,.~a~k~, ~ ... o....,..~., 

" - " " " ~ • : ' " .  : : ~ : - ~ . ~ , , " ; T . ; .  

"Is copper mineralization related to manganese (if ':'.:~~i,i: '!'i~'i!~''. 
present)?" " .- . ~.- :~:..~ ..-,:'~r,~ 

• . -....... ~!:']; ":, •., 

. ~. '::~. :~] 

The copper mineralization is related to retro-.,"~Y:, 
grade epizona] alteration of the mesozonally mete- ~..~:~!~ 
morphoseO qwartz-felospar gneiss. The later alteration.vL.;: ~' 

.. ~ :~ 
, . . a s s o c i a t e d  w i t h  t h e  c o p p e r  i s  e v i d e n c e d  b y . a l t e r u t i o n .  Gi.,',.i?,.,.~ 

of biotite in the gneiss to chlorite. ~"- ' 
• - . • - "-".',. 

• -,;:.:,.-, .. 

Specimen No. 2 • . .. .. ...~:]'-,L! 
• "'"- '> '-~ !'E.. 

"Is manganese introduced wi~h quartz?" ...... .~.- 
• . , ~ j ~  • - .  ~ . ~ . ~ . .  

. .  ~ .~:~,<. '~:.- ' . .~.: .  - 
T h i s  r o c k  i s  a m e t a - d i a b a s e  s h o w i n g  o n l y  a . . . . .  ; . . . . . . . .  , 

] a t e  r e t r o g r a d e  e p i z o n a l  m e t a m o r p h i s m .  T h e  v e i n s  .':)-"-~'~'.!.i',':!~'~:i.':i!~;~~ ' 
- .=. "~.-,,:,"'>~F 

cutting the specimen are calcite (not 'quartz). The .,~~:~:~gi~-'.~i~ 
black manganese oxides are dendrites formed by colO )".:~:~'~i"~i'~~'~i~:~,~!:i: 

surface ,.,at_rs and are related only t o  weatherzng.. - ;--.~ .~.- 
- . - .... : ...: -.~ -..~., ~.,%,..~,~: .. 

Specimen No. 3 .~-'J~.: C '  ~ "  " " "  ~ I~0 '~ . 
, .  . . . : ~  ~ ; ' .~ ;$ . . - ,  
. ..,. ' ,:::,~~~I--.~- 

... W!] ~''~•:''~ ~ ~.~ .~ 

,, . • 

..... ' The copper occurs in quartz calcite veins i~... 
~,,i-:-,.~ . ""- ..:}~ /~-~ " which ere cartainl y post mesozonalmetamorphism. 

~:"i)!i~.-.... ....~?:::i. :..~=~? There is no we] Irock present in this sample but 

..:-~!i!~-'-". i . .~..~..~"i]?,.: .... ._.-.I have seen similar late,,.sopper-bearlng veining 

"~-<:~' ' '.. .... ""v',-. - . .... sam~=e,~. .--.. ....... ,r .... ?:..r..~v,, ....... .... .. . 

" ........ -.-.,.'. , Specimen No. 6 ~,~K -~ ~±l'- " -:__.~__.i:~::~ ~... . 

,ZL: ~- 

• .'!?~,~ , ,.~., , - 

'~;::i~, ~;: " . ,i i ~ 
~!:-"~i ~ . . . . .  " 

• " . • . - - ., 6 "" ~.,'~ , "Z~',,,..,~"~"" ..... 
• .... , '- ". "~! .:.~Z:~ ~.~.~. 

,, ~. ~ ~ Is hematite hydrothermalSy introduced. . ' . .I:.::F~~.~j~,~-'..~L. 

. . . . .  i .,-'~ ~ ~.~.,, ~: ~ ~!.~.~ " 
• " • , ~. L~:., .Jl '~:.~ g. "~-- 

No, the hematite has Formed by weatherzng of . -,-:,t~:.':,@~4-~ - 
iron-bearing ch]or~te in -~l~p planes ~n the gneiss. " 'J'-.,%.. ~L~.::~'. 

What assembl~ge. . .. . . .... ... .......... • ,-,:~,...~ ~ :  

" ~• -T: ~:' " . i ~ .:i.7"--;• . •.i " " 

" :~,'•a'~'~.~'~ ~'•,;~:~" ~," ..... ".:?'-3.° 

Yes, the late chlorite is common in this suite 
. ." -" .... .~c .... ~: "' ~ . : " " .'-." "_ : ~." ~':~':~, ." 

. a p]es. ....... .... . . . .  

.--.f" - U • " The original mesozonal biotite-plagioclase- ~ ~.,'..i",'? 'S.'~:~?v. 

• .~.~... .-.. .... ~ .,..-,,-o,.-, microc]inw gneiss has been converted to a later, ' :,-:.~-.-~.p.t.,-~.-~ 

• _..-..'~ ...i~. •. •.-...: epizona) retrograde assemblage characterized by the • ",-~:~U,~;V~'.~ 

.-~.~--~ : , =..'L . ". - . . . ! - " " ~ " . .'*~T 4~ ~:.- 
-~:~'..'" . . . . .  "Is green facles related to other speczmenst' ' • '..:, "~:~.~~•.~- 

"" ' " ": ": ~" ~"" . :'.~.~"~:-2,.-'-i; :" 



- :  , : ' 4 :  ! .  

, : ~  , ~ - g .  

. T . . . .  - - / .  

• " . 2 "  " , 

- : .?..  - . -  

• ~,. ~:?.L '..~. - 

. . . .  ~. ..... 0 OF.l 

0~ '~ ' , ~ " : , c "  S i ~ o c t  / / 1  
. . . .  > ". ",;:;~-; 

P c  troGr~p!,..].c ,.,,,.~v>,,.,~ ,,. ., .... 

Do~l~, Arizona 
- . . . : "  :,:~,@:~. " I s  t ~ i s  r e l a t e d  t o  s p ~ . c i m e n  I~o ,  5 7 "  .... ' 

, ~ . ." .]-;~ ,: ~.,,~:'. " . 

Yes, the rocks were originally identical ;:"':::~;>'~.'~:'~;~;::~."~@~; 
. . - ,  , \ . . - ;  " : ; : : 4 .  ~ : . , ~  

j u s t  a f t e r  t h e  m e s o z o n a l  m e t a m o r p h i s m .  , .: . . , . , , .  ' ] ' : - . - , . . . : - :~; ; . ; "~,~: !~"~I ' :  
. . . .  ..? ;:!~.: : :-.~ ..,.::.:.. ::: ~..'~'..',!! 

• , . ,  ~ ; ~ . , c  " " : .  : "  "-. '  - " ,  " ' ~  :-:: "~%~, ;" " S p e c i m e n  lyO 5 . . .~ . ~ : :  ..... ~ .  ,;,... -.,. . . . . .  .-~...~,. . .... ..~-~:,~.,,'<' ., ,. ~,:--.~,,:.,~,~,m~:.~,~-~,.. , ... ~..<,,,~ ~,, 
- , " ' -  " : ' . l .  ". . " .  : ~ , . , . . , , ' ; ? ~ : . - ~  . . . . . .  

"Is this related to other rock types of this group ......... 

or others you have seen, especially sample No. 4?" ' " ~-. ~!~:;~'~ );.< ~-.. . . . . .  - 
" - ' ~ i ~ - , ;  . . . .  " '  . :~ :  

Y e s ,  i t  i s  l i k e  I~O. 4 ,  a l s o  N o ,  l: e n d  7 .  ... -_:., ~-~'<~+-..',~:i 
T h e  d i f f e r e n c e  i s  t h a t  ~ o  5 s h o ~ s  n o n e  o f  t h e  '"~,~- '~.:", :d~,,:  ! • -;~%:.. ;,~<'?::':> C.: 
late retrograde eoizonal alteration which is .... :,,"-:; :'-"'.". ,~.~ 

• . .,-'>,.,.,-> ,.,?],?.~,,... 
a s s o c i a t e d  w i t h  c o p p e r  m i n e r a l i z a t i o n ,  " " , ' . , . : : ' . "  ':..:.:'..:~. 

• . ~ : ~ .  ' .  '~ "k\'~; . "  ". . . . . . . .  -, :: ~ . . . . .  '~:;~ , "  

S p e c i m e n  N o .  6 - 'V ' -  -6 ~' l~ '~ '  r.,,.,/~'.i~ . ' i l l .  ~..f- . . Z -.:,- : 

"hlhich mineral assemblage involved, or are both?" ..... ' ~." ,, 
.-", :'~ ~.., ,,; ~,%., ::-:" ..'.. " .'Cv", 

, , ,  .,.~;.;.-: .. ~:' .~ ,-.: :,~ 
T h e  original mesozonal gneiss (plagioclase . , . ~ . . . , : . . . . . , , : :  .::.~.:!,~...~,..:~;. 

- ~- .C , , i  ~3,~'~- ~:.". h;t, : ~ : .  ; : -  "-'~" . "  a ~ " 
÷ b o r n b l o n d e )  h a s  s u f f e r e d  l a t e  e p i z o n a ]  v e i n i n g  :~,.:,_......~,..,<,.. #..:,,. 

© 

' u2- :~  but the late assemblage consists of prehnite + " "  ' 9~..:. 
:.~";" " . ,,~,_ zeo]ites and is not certainly the same late assemblagev--~,~ 

:,-,-~:;.:~., - " t h a t . . c a r r i e s  c o p p e r ,  i n  o t h e r  e p e c i m e n s  - : " - , ~ : ~ : , .  . . . . . . . .  ~ ,~ - '~ '~ : ' "  
- " :' :.. ~.'i~.~-".' :-~'~!,r']:::~.,: 

..-~,..z~-~ '-. "- 5 ~ e c i m e n  N o .  ~ " " -~u- ... . .  .~~ , . -  .~., ' : " :  . .  ~ '  : ~ , . . . , : .  

.~,-~-~ i " ~ : h i c h  m i n e r a l  a s s e m b l a g e  i n v o ] v ~ , ,  a n d  i s  ~ t  r e  . . . .  

v ~ , . .  l a t e O  t o  a n y  o t h e r ( s )  s p e c i m e n s ? ' !  - " ' ~-"~" 

. ._. T h e  r o c k  i s  a m e s o z o n a l l y  m e t a m o r p h o s e d  ,:~:.,..:<\;9;~!:: 

, ~.-.~i '>2 . . . ,  : . ; - :  . ( q u a r t z - p ] a g i o c t a s a - m i c r o c l i n e )  w i t h  r e t r o g r a d e  . " i ~ ! ! , ) ~ , - 4  
, , - :~ . : - .~ , :  -.. :  . . ~  ..: ~ e p i z o n a ]  e p i ~ o t e  a ] u n g  s h e a r  z o n e s .  T h e  h i s t o r y  of-::--: , : ,~:~!q~ 
'.,I~]~Y: --: :-- .~ ' " " : . \ ~ ' ~  t h e  r o c k  i s  l ~ k e  N o s .  ] a n ~  ~ " : a n d  s i m i l a r  t o  5 e x c e p t  /:.:!£' 

• ~:'~f::~,,~. ' - . : -  .::":: . - ' : - , : . . .  ~ ,,.,as n o t e d  i n  t h a t :  d e s c r i p t i o n , " ; ( ~ , e . - n o  l a t e . , a l t e r a t i o n ! . ~  

• " !~;-W~ 
"~' ; ~  ~' " . i :  - . : . . - . . ~ .  ~ ~ . .  : '  ~ ,  . ~,~", . . . .  " " - "  ~ "  " ~ ; . ~ ' ~ '  

:.:.~ -.:. ...,.~,,. , ...... . ,,~ . .... , .~ :...>.~% .~, ...... . ......... . ~:"".,~-4~.~: ' :  ~',~-~. . 

-k:!~:i~:~:!:"~-.,,,; - " E h i c h  m i n e r a l  a s s e m b l a g e  i n v o l v e d  "~'' ..... ' ~̀' " " I '~ " ' : ' "  " ' '  "~ ~ "~' I~ 

L . . : . ~ . , ~ ' . r ' .  " " ' "  " ' : " " "  ' "  ; " ? ~ ' : "  

;~:"~<":' " " '. "-L:.~!:;:~ .,,-.,,:,-..~:,-.-, .. T h e  s p e c i m e n  i s  a m e s o z o n a l l y  m e t a m o r p h o s e d  ':"~~"~"~:~~ 

-"~-.~'-:~.~-:- a l l , b a s e  l i k e  N o s  6 a n d  . 9 ,  a n d  h a s  l a t e r  e p i z o n a l  .... i " i ~  ' : :~~ • . ' :~.~. : : .~ 

' " ' - ~  ~ - - ~  v e i n s  w h i c h  c o n s i s t  o f  c h l o r i t e - a d u l a r i a - q u a r t z  b u t  . . . .  
- 'd":L~:: • " .are not clearly relate~ to the copper mineralization.. , :";9 . . . .  . :... ,;~ ~,.-:;': ::p, 

-:.:.: S p e c i m e n  No 9 --,:l-.t,"-h: ~Ib~'"--.,,.~i.:;....+,','~?,~,~.+~ -,..,. '.; ,,~v.. '-v " • . . . .  " '" "" " " ' " """ ] ̀ '+" " "' ]' . . . . . . .  ...... - . . . .  , .: ~ / . . ; & .  ; . ~ ; F . .  ~ 

. . . . . . . . . . . .  I s  t h e  r o c k  t p e  l z k _  o t h e r  s p e c i m e n s .  , .~ ........... ~ . , ,~.  ~ .  , ,~-~... 
: '  - ' ~ ; - ' . : ~ , " ' 9  . ' . . . .  : . . . . .  - " " -  • ; " ~ ' . . . . .  : . . . . . .  ~ : ~ :  " " : - ' "  ,~:  " ; ~  . .  : . "  . . . .  ":~' % ' . : ! ' . . " . ~ : . ' . " "  

• 2-" ...... ~.-.'," " . . " :.:r" ..' - ... . - ' " , '-. :.. -.. .$v: 'IU.'~,~_.::.~,~. - 

k ' ~ "  ~ "  " ~ . . . . . . . . . .  ~ " " " " ~ ~ " - '  * ~" " ~ '  ' L-r.. " ' "~. ' "  ". .~ ..... :~.'°- • . . . . . . . . . . . .  " . . . . . .  Y e s ,  z t  z s  m u c h  l z k e : N o ,  8 , - a l s o . N o .  6~  ...... . ~,,~..-, ..... .,~..o~{,, 
.~ -~ ,/. , .  ~ ; . .  . . . . . .  • : . . , ,  : - . , . . . . ~ . .  ~ , , . . . . ~ . .  , . . . ~ .  

t'.-~:,¢{;~%'-t.:~ . ~ ± ~  " . . ,  :"Isg,~ere introduced hydrothermal biotite?" y . "  " ..,--;.,~.-",- P..;:.. 
~.k..,~:. ~-.-,- " " - " - . . . . .  ' -,. . " -' . " .... ": 

+,~,," , . . , . .  -.. ~ u~' , . . . . .  metamorphic.~'?:: ;i:~i .... • : . . . .  N O ,  t h e  b i o t i t e  i s  e a r i y ,  -..,b~.:':~-.~,;,. . -. - .,.,, mesozonal :,i. ;i'; 
• - .... . . " , .  , . ' , ;~ . .  - " , ~  . . . .  ~ r .  ~" .~1 ' ; $ '~ ' . ' :  

:"~:'~ ~ .  ~.~-':A. " -  . . . .  "'::. '.;::";:i "..., : - i h e r e  a r e  l a t e  z e o l i t e  v e i n s ~ : l z k e _  zn  No,~ 6, .~. . . . . ,  . . . . . . . . . . . .  ~..:~,,-,:~.,,~,:-_. 
..,, .~., .,..~. . ". . . . . . .  ; • :.-,~. ,~.,.'.~.-~, '-. ,' ~,,,~, <,." --. .... ~ .,-.,~.~t"-: -" ,.:".~g;~(;.~g'--*.-.~.';.~.:~"~,'.,,:: 

. , , ~ , ' ~ .  ~ " , :  " . . . . . .  " • " " :  " ' °  ' ~ "  " " : : " • " ' ~  - " " '  " " ~ ' ~ : ' "  " '  5 :'- ' ~  t -  : ' . : ' , ' :  ~ " ~ " , . ' < : '  . ' : .  ; ' : : ' : T#~A{ - : . -  "" " ; "  ~'~':~4:~,4'.:~,£~'-' . ' . '~,) 

. :"  " . , ' , . ~ ; -  - , .  " " ' " " "  ~ ' " * ' :  ~ ~ - '  i ~  ' "'" . ' - ' : : ~ ' " ~ ~ . ~ ' ~ "  " :  ~ ' ; ' ~  "-~ "" " - ) ~  ' ~ ~ ;  " " . ~ " ~ : " V ~ ' : "  
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The specimen is a quartz-feldspar gneiss composed 
' of fine graineO, equant quartz and microcline snowing a 

bandeO texturewith interlayereo pennine. Plagioclasa 
crysta}Iob&asts poikiloWlasticaliy emclose quartz and 
microcline and are slightly sericitized. Calcite occurs 
in coarser quartz bands. P~rite eg~edr°ns tend to occur 
i n  c h l o r ~ t i c  b a n d s  a n d  t h e  p y r i t e  c r y s t a l s  a r e  o f ten . .  .... : ' :  r¢:"~!'.-.:~.::~ 

o v e r g r o w n  w i t h  m ~  i 
R e t r o g r a d e  m ~ t a m o r p n i s m ,  a t  l e a s t ,  n a s  b e e n  e p i z o n a l  : - , " , :  

a n d  p o s t - k i n e m a t i c .  The  c h l o r i t e  may r e p l a c e  b i o t i t e  of.:~,.ii~/~:!!, . • . . . .  
I 

mesozonal grade. ;" " .... - :  ' ="':."~"- "' <~ "";: " ~ : " : P " : ' ; : :  

The oriqinal granodiori~e (?) has been severely 
a3tered in the epizone. Quartz crystals remain unchanged 
in a matrix now composed of coarse, randomly orien~@d 
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Sidnos" A. Wi!lim~s ..... ' . . - ~ , ~ = , ,  

A - - ~ O ~ I &  . . ,  ... ,.-'. n o ~ r T ~ . a  ~ . . . . . . .  ..-.: "':"" 
~'.. ~ . . .  

; ~ - ,  " i  

• - : " , ; : : ~ '  . . "  .~,,~':G 

• . . ,  .. =~ - .~ : , ,  

. , - ' .  ; ~  ~r~. / '~ / .~  ~.~.: 

~m d ~ 

- " - . v  ! < .  , .~; , ; ] : . ,  . ,  

....... ,~. • .:;.,',~;/~- 

.. , • .. : ~ . . .  " , ~ ' ~ : ~  ~ 
• ., , .: ; , .... , . - . ,~  ~.~,..~f 

m u s o o v i t  c r y  s t a l s  s u r r o u n d e d  by  c l a y s  e c ° n t a i n i n g  c o r r o d e d  ,..Z.%~i.L 
oiaspore. F;agnetite crystals are also r lics in the clays, -<i' e ~:~;:<:: 

asis of the quartz crystals and crystallization of '~/L~.P~I.:~,~ .,/.:.~::,,":~ 
.: Catacl ...... ~ l h  helono to an earlier episode of meta--:-:;,~);~!L~!> ' 

morp~ism which na~ been follo,,sd oV ~ne later u± ~ . ..- ~..,.:. ' . . : . . ~  

end development of an aluminous assemblage. ~" "~ ~~""~ " -C,  ~inera]s are present in t~e following estimated . -. ,-~,.,.,,;.:. 
amounts: quartz 32%, clay 44~, muscovite 18%, diaspora ..,.."~: • ": " : ! i~ ,~  

" " ~%, and magnetite ~%. ' ' " '  ' -"}~,.,,.: 
T h e r e  n a s  b e e n  no  K m e t a s o m a t i s m ,  . ~,-."~:..~, ~,~ 

~ " . . . . : :  . ~  b Y t ' . .  - v .  ~ . ~ i  • 

4;" ; "  " " < ' < L .  " : '  " '  ""~ . . . . .  " ~  ~ ' ~ ' " ; ~  ° ~  : . . . .  ~";~ : - : ~  ! ~ ~  r" ....... " . . . .  "" ( 3 ~ _ ' - Y :  . '" .-.. '--~" -~"--'- ....... 
" " ". ~. ' I -  r , : ; t * ; ) d , , '  

.--..o ,£.:e~:. The specimen is a quartzite composed of aquaria, ~....!:.£ : ~;¢.~ 
rounded quartz grains intergrown with occasional mus- '~-~'~:~.~.~.~~.... ,.,~,:~ 

• ~. ~ .  ~.~ q "  --.." : ~  ~m.:~::..~ 

~ ' "  ' ~,"~ C] av 29%. m u s c o v i t e  ~%, r u t i l e  1%, . - ~...,.~ 

. . .  ........ a n d a l u s i t e  t r .  a n d  t o p a z  13%....i ~ :'-~..;~:..%"~"..~..i ~.":, " : i  , . .~: '~-;,'.i::#% 

" ~  ' " ~ ' ~ "  4 . : ~ "  " . '  ' , - "  - " " " ~ • - . ; . :  : " - .  - -  . - ; ~  . . . . . . .  : -  . - - . . ;  

: . . . < .  - ~ . ,  .. . . . .  ..- . . . . .  : . , :  : "-:~,~ ; , . . . : , ; -  . . . ~  ' :  . . . . . .  .- .. : -<' : -~ ~ : i , ? ;  ~ 

. £ ~ : ~ . ; : '  . . . . . . .  A U ' .  ~ ~ , : : : : !  ,•-.< •: , . . . . . . . .  ~ .-<7 
: . ' . l  ~j~.~: % ~  - . . ,  . . . ,~ . : . ~  . .  :- . .  : .- ~: . . . . .  . ; ' , ' , :  . . % : . . . : ,  . . , : k . : , .  , , , . .  ~ ~ .  

- - " . " " ~ " • Z "  ':" ,~ ~ : " , " ~ " " "  , '  " : ~  : ," & ~ J . "  " .~ . . . .  ~ "  " ' .  Y ~ " ~ "  - ~ "  " % : "  

" - " - • : " : . " "  ~ '  ~' .: ,~.f . i  . , £ - ' - ,  ' "  ~ : .~ .  ~ . -  . A - ~ ; ' . T s " : "  ~ ' ~ - ~ "  ~ " . -~ : : ; -~ l '*  
. . ~ % ~ : , ! ¢ ,  . . , . .  . . .  . , • • :.,,. ,,~. o . ~,', - , v  , . : ,  ..'.-. • .. , , - . , . .~ , . . - . : .  :,,.:"~,,~, . , : ' , - .  ~;.-...,w., " .~. ,~,~v. . : ' ,  .~,..-,~-- 

" ' ~ ; ~ J } ' , ; ~ V , ~ , ~ : ,  " , ,  , ' .  " . ' , ' '  ~ "  . . . . .  ' . . . . . . .  ' :  ~ ' :  ' : '~ " ~ ' ; :  ' " " ~ '  " ~ " ~ " ' ~ ' ' * " " " ~ " < : " " ~ " ~ : ' " "  ' ~ ' " ~ " ~ " " ~ ' " ' "  " ~ ' : * "  . . . . . . .  ~ - " ' ~  

<;+~ . '9~  ~ w : ; ~  ~.' ::~... . ; "  ! ! . . ;  ":~ . . . .  ' ~ ~ 
• ~ ~  ; ~  . ~ . .  " . . "  £ • 4 ' ~  ' " "  " ' ~ , , "  , " - "  ,? . : ' .  " ~ : . "  - ' . . . .  = : : .~;~ ~ ~ ' ~  "=X . . ~ ' ~  ~*" " "  

• .  f~< 

clusters of anhedral covite crystals and . ~.:<,~;,?, 
The muscovite is slightly serlcitized ortheSnOWSanda}usiteevioencs 
such as a-decrease in birefringence and ,.".t<i./...~i;~-...., 
is re]etive)v fresh and occurs with much more abundant ...... " 

t o p a z - l o c k e d  i n  q u a r t z . '  .; "~,';~ 
~-¢?,,] L a t e r  c l a y s  f i l 3  f r a c t u r e s  c r o s s i n g  t h e  f a b r i c  a n d  ~"~:~...~.,:.~ 

t n e  c l a y  h a s  s p r e a d  t h r o u g h  t h e  f a b r i c  f r o m  t h e s e  f r a c t u r e s . . ~ : ~ . ~ .  ,%~'!~ 
P l e s o z r . n a )  m e t a m o r p n i s m  h a s  u e e n  f o l l o w e d  by  e p i z o n a ]  :-.~,:' '.~ .~.-{A:.....~.--.,-,,'~,~ 

hydrothermal a]  teration. " . . . .  i ' ~ . . . .  " " ~ ~ ~ : ~  

~ : i n e r a l s .  a r e  p r e s e n t  in t h e  f o l l o w i n g  e s t i m a t e d  -~..:-,/!7"~ %!~...,;.,.~. 
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C i : . c u i ~ z  r.:~n.:uo_~ ~. :cd o:, 
- . l z  q 

• .:,.~. - T::: .  t n e  a l t e r a t i o n .  • - . .  ~-,:..: 
"" '~":"" ::'i~ "i~i~ : . '  ~ i n e r a l s  a r  e ~.'::*,.>,...~:, ,,,>-..~,,,.:,,.,... .. " -. :.:.!:: e p r e s e n t  i n  t h e  f o i l . o w i n g  stimage0-.:.:%"~;>;.i 

" ' ' ~ a m o u n t s :  q u a r t z ' 2 3 % ,  p l a g i o c l a s e  40%,  s e r i c i t e  8%,  : " " " , ~  
::~"<;~'~'~'::. c ]  i n o c h l o r e  2 8 % ;  p y r i t e  2~.) ] . e u c o x e n e  0 . 5 % , ' . . . : a p a t & t a .  0 . 5 % ,  ~:~!~ 

: >-:"~"*": a n d  t r a c e s  o f  s p h e n e .  ': :: ;:-::.i:,".:'.:,:fi::i(:i..,.:. r!,~!~:"~.i~,~-:},~}-~::/~::>~::~; : i,:..;:.~:~,i'~: .... 
" " ~ "  • , , ~  , ~ - ~  . , @ :  . , : ~ : - - ~ . - .  ~ '  ~ ' .  t " ~ .  f " ~ r  ; ~ .  " . ~ ; ~ , :  , ~  ' . ' ~ ' ~ : ~  " 

' -  ,, , : L % ' C  2 ; . .  
. . , .  ,..,~.,, ..::~, . ~ . - , ,  

" " , . ~  . :  . -  _ • ¢ i ~ .  ' ~ ~ '  . ~ . ' ~ f : '  : , ,  : - : 

".'. ~ , ' . ~ ' - . ~  - , ,  - ~ . .  , .. : .  • : .  . .  

..~,;~"~:"%@::-"~.~f ~. . . . . .  . . . . . . . . . .  :"(~' ' . .  . ; .  . . . .  < - . , p _.- .:...: ._ . . . : , -  . . . . . . . . .  - : . .  . .  ~.~.:.~...._.:.~ 

P ~  ,,J. 0 6 . -  ~ . p . ~ . l o  J o .  x .~ . . ,  . . ~ .~ , . . ~ . .  

~o ucla,, ,~ z - . o n & . . "  . . . .  ~, . . , , ;  ,<..,~% 
. . • . , . . . . :  ~ . , { : ~ ' ~  

t . : %  • . - ' . ~  

The specimen is a granodiorite composed ofsuShedral P."! 9 * ~ . ' e ' . ~  

plagioc]ase set in an almost equa]]v, coarse quartz-micro- --,..:~.,.~ 
c ] i n e  m a t r i x .  T h e  p ] a q i o c ] a s e  i s  q u i t e  f r e s n  b u t  may " : . . . .  :%,. ::--~-~:'.'~..., i~! 
c o n t a i n  s k e ] w t a l  m u s c o v i t e  c r y s t a l s .  I ~ i c r o c ] . i n e  . i s  per-,~,,""~n~..-~,~,~'""-~:~ "-~; 
f a c t ]  y f r e s h .  • . . . . . . . . . . .  ~ ,,~,~.¢vr~,':. 

? u s o o v l t e  a l s o  a p p e r e s  t o  h a v e  p a r t l y  r e p l a c e d  b i o t i t e  !:"~i,..i.~ 
a n 0  i t  o c c u r s  i n  p a r a l l e ]  i n t e r g r o w t n s  w i t h  b i o t i t e .  T h e  ..~., ..~...~,:,~......,~ 
b i o t i t e  i n  s u c h  c a s e s  may c o n t a i n  r a g g e d  g r a i n s  o f  later. ' , : : , ;%~;i~.. . , .G 
e p i d o t e .  T h e s e  a l t e r a t i o n  e f f e c t s  a r e  e s p e c i a l l y  common>..~.,., _ . ... ,< . . . . .  . ~ , ~ . ~  ~ . , . ~  

n e a r  s m a l ]  p y r i t e  c r v s t ~ , l s .  " . . . . . . . . .  " . . . . . .  " . .  . .~.,,:->.,...~,.~r. :c,h,~"~!!,~9, 
Netamorphism has bRen mild but epizonal.or low mesozonal:2 ~ .. ~ .,~.~[ ~~: 
The samp]e is similar to (7) but has not suffered..5..L. -,..,~'~~ 

t h e  s a m e  ] o w  d e g r e e  o f  a l t e r a t i o n .  . . . . . . .  . ,  :~., . . . . .  ....,--<-_~-~~,:~,~,~.~:,.>,,..,~ . . . - . . , .  

. . . .  > P i n e r a ] s  a r e  p r e s e n t  i n  t h e  f o l ] o w i n g  e s t i m a t e d  ,..~.:,:,:,..-. ~;.'~:.-::.,.'-~-L 
• a m o u n t s :  q u a r t z  2 4 % ,  m i c r o c l  i n e  20%,  p l a g i o c ]  a s e  4 3 % ,  ..... '"~.?~"-~--,.>.,~: . 

"- - " > " "  ~ t .  C+.,> 
0,5 ~ - ,  ~ . : . . , .~- '~:  biotite 6%, epidote 3%, muscovite 3%, magnetite ~' ~:"> "" .~' . -~" .:'~ ' , /  ' b  ~'~ '~ -~"~ '2  

a n d  t r a c e s  o f  ~ _ y r i t ~ .  • - ; .... :::-.:-.- ~.--4~ 
. . ~ ' ~  "~ . - . - .  , : : ,  , , , . . . . -  j ~ ' . : - ~ = ~ . ~  

The original rock evidently contained euh~dral " " ":,... '::';~>'~'. .,.-- 
c r y s t a l s  of plagioc]ase in an equigranular, coarse matrix,f,8<.~, ~ 
including quartz. The quartz remains hut is accompanied ~"~ ...... 
n o t  by p ] a g i o c l a s e  b u t  i t s  a l t e r a t i o n  p r o d u c t s  s u c h  a s  .,4..'*;,;~' 
t o p a z  a n 0  d i a s p o r e  a n d . t n e n  l a ~ @ r  i s o t r o p i c  c l a y s  w h i c h  . . . .  " 

• - -~; i ,;i.~ • e~bay the diaspora. Clays corrode the topaz s].ightly 
and particular]y attack diaspora anO the minor amounts of -!: 
]azulite ~resent. Rutile is an abundant accessory. -.-., 

Late calcitw fi]]s interstices in t~ fabric among.,i.i: 
quartz ~ i ~ ' ~ i ~ /  grains. " . . . .  " " ]-"I',A' :~ 

....... .. M i n e r a ) s  a r e  p r e s e n t  i n  t h e  f o ] l o w i n g  e s t i m a t e d  
a m o u n t s :  q u a r t z  5 0 % ,  c ] a y  2 7 % ,  t o p a z  1 3 ~  l a z u l i t e  0 . 5 % , i ' ~  

. ~" : , . , -  4 ~ ,  . . ' , ~ : ~  ;~-:. ' : , ~ ,  : ~ '  "- ' : : r u t i l e  0 , 5 % ,  . c ~ . ~ t e  5%,  an~  d i a s p o r e  g'~. ,:~:.o2¢~;,~:::..,,; . . . .  :. 
There is no evidence o f : M - @ e t a s o m a t i s m .  ' : ' : : ~ ' ' ' ~ : ~ '  "<'::'~:' 

" " ":" " - " ":'" ~::":" ': " % '  " " " . . . . .  : " '  $'J.>V~:~:~" . ' "  " ' ':';~ 
• . . ~ - - ~ . , . ~ . . . . 4  ; . ; . . .  • , . . . , , , ~  

(6) . . . . . . .  - ~ ' '  ' : . . . . .  ~ '  ;.,. . . . .  ~o , . ,~o , , .  o f  ,..,~-~.~ ~, ( a b o u l ~  ~ O 0 ' . c l c c p , ~  . . : ~ : ~ , : . . : .  . 

The specimen is a tona]ite composed of suDhedra] '::: . . . . .  " . . . .  '- 

p]aoioclase, hornblende, and biotite with interstitial, " '"~.,,..;:,.~.~: 
e q u a l l y  c o a r s e  q u a r t z .  E p i z o n a l  h y d r o t n e r m a l  a l t e r a t i o n . . . / . /  
h a s  r e s u ] t e 0  i n  m i l d  s e r i c i t i z a t i o n  o f  p l a g i o c l a s e  ano  ~:~,};~.~ 

~rep)acement of mafites by coarse clinochlore. T h e  horn-~: 
( , 3b]ende evidently was replaces by biotite in a late meg- .:~n:~,:~ 
~matic stage. Accessory apatite anO sphene are present..:'~4 ....... 

Introduction o~ pyrite near old mafites accompanied '.:~? 



. C.~I,CLIiO,~ • :%bq&uO_S ~2 Oil 

O',:cr]_-%~" (" .... " ~ 

-.-/]%.: ( 7 ) 

';%L". 

Q2) 

f ~{<  : ,:, • 

; . ,~ ::.. 

" ] "  ; • . L  7 ;  

, . . . ,  

. - :  .-'...~!-. 
- .  . - ; ~ % . :  ~. 

~ - . ~ t r o g - ~ a p n - c  U o r k  ' - . . . . . . .  

Sidney A. U i ! ! i ~ u s  " '  '~" ' ; '  

• • ..~~ <~i~; ;,:~ ;~ ~;~C!~# "'~< ' ~  ~:' 

The o r i g i n a l  t o n a l i t e  c o n s i s t e d  o f  e } o n g a t e  p l a g i o -  ;-~:~!:L:~9;I~]!;N;."~::/.~;~.>I.~ ~""-- ~ 
c ] a s e  l a t h s  and  c o a r s  ~. b i o t i t e  w i t h  l e s s  h o r n o ! e n d e  s e t  mY.,. 
i n  an e q u a l l y  c o a r s e  m a t r i x  o f  q u a r t z  and  o c c a s i o n a l  ']..;-/ ""~'~::~"...".-- 
o r t h o c ] a s e .  The o r t h o c l a s e  t e n d s  t o  m a n t l e  p l a g i o c ! a s e  :- ~~~";~'~ 
and  may i n d i c a t e  m i n o r  p o t a s s i u m  m e t a s o m a t i s m .  The ---;/:~;":~~ 

. . . . . .  • ~ ;  ; C~'~.~i~ o r i g i n a l  h o r n b l e n d e  was c o n v e r t e d  t o  b i o t i t e  and  m o s t  -m,..~.,~:~-~ 
o f  t h e  b i o t i t e  has  oeen  r e p l a c e d  bv c h l o r i t e .  T h i s  later.sj.].;~,!;~]~..... ~, ~..F~ 
a l t e r a t i o n  i s  a s s o c i a t e d  w i t h  v e i n i n g  bv c a l c i t e  and  :.,,~::, ....... .~,..~.v~ 

.. s e r i c i t i z a t i o n  o f . p ] a g i o c l a s e . -  A l s o ,  t r a c e s  o f  pyrite..~"~",.~...:.~,."~,~. 
w e r e  i n t r o d u c e d  i n  m a f i t e ~  a t  t h i s  t i m e .  .•~: .:. - . . . . .  : : ~  

Minerals are present in the following estimated 
amounts: plagioclase ~5%, quartz 18%, orthoclase 2~, 
calcite 8%, seric~te 7%, epidote 8%, chlorite 12%, 

diorite 2%, and sphene, apatite, and pyrite in traces. • - . . .  , 

• ..:. . :=,:... The specimen is a schist derived from e shalv lime- ,~,-,!~"~ ~':': 
..o.~:,.-:... ~.] s t o n e ,  L a z o e  o v a l  p a t c h e s  o f  g r a n u l a r  t o  c r y s t a l ] o b l a s t i c ,  '.~.:.:...,,~ 

~:: .... calcite are surrounded by microcrysta]].ine clay_ and aspic-"i'~'""~"~....: 
- . ~ : - ~  . . . . .  " -- l i t e  w h i c h  snow a c r u d e  f o l i a t i o n  p a r a l l e l  t o  t h e  l o n g  • -. " " ~  

• . w 

u l l ± o n  M i n e  A r e a  a x e s  o f  t h e  c a l c i t e  o v a l s •  L o c a l l y  t h e s e  o v a l s  c o n ~ i n  " .:;, 
--;- oriented sericite relics. Chalcopyrite occurs in thick " y.L, 

./..c.~}-~::;.. - " : - b a n d s  and i s  i n t e r s t i t i a l  t o  t h e  g a n g u e  m i n e r a l s •  The  - ,.! : .'.o : '.'':~:~ 
. ,.":'~; a l t e r a t i o n  h a s  been  e p i z o n a l  - ~'"~ 
• :,~,-<~ . . . . .  ' N i n e r a . l s  a r e  p r e s e n t  i n  t h e  f o l l o w i n g  e s t i m a t e d  • ....... %,~.,'- 
•, f~,.~.:-.~..,~ . ~ . .  a m o u n t s :  c a l c i t e  36%, c l a y s  27%, .  s u l f i d e s  22%, and  ,,.-~.~.~_ ..." = ~,..~..~ ~,::~~..~>,..!! 

-'--~.~q.?~" . :"~ The s p e c i m e n  i s  a m e t a s o m a t i c  r o c k  compBeed o f  " ~, " - 
c o a r s e  s p r a y s  o f  p a t c h i l y  p l e o c h r o L c  t o u r m a l i n e  r e p l a c i n g  ~.~:.~."~:~:' 

.....~.. ~--,, c o a r s e ,  s t r a i n e d ,  and  c r u d e l y  b a n d e d  ~ u a r t z .  P : u s c o v i t e  .."~ 
: ~ ° > " ~ , ,  w h i c h  has  l a r g e l y  r e p l a c e d  c r u d e l y  f o l i e t e d  b i o t i t e  : "  .... :'~'~"~"~'~ 

'<"LI"i~C::'. ( r e l i c  b i o t i t e  i s  now m o s t l y  r e p l a c e , ~  by p r o c h l o r e ) - -  ~:.~/. 
" ~";" establishes a foliation which is almost obliterated by "z/~"r~ 
= :.:~:- the later tourmaline Mesozonal metamorphism has been - ..... 

• : " :  : . ! :~ :  . " - '  " "  ." ~ i , :  " "~  

.... -:~ ~- followed by epi-mesozona] Boron metasomatism " ~:*"~"~"~ 
÷ ' . - ~ . m ~ 2 ~  • . , ~" ~ '  ' 

':,'~.; . . . . . . .  " . .  T h i s  a l t e r a t i o n  i s  u n l i k e  an V s e e n  i n  t h e  p r e v i o u s  -.,,~?:~L<'.~ • . . . . ,  . 

?~,.,~ s u i t e  o f  s a m p l e s .  . -=  ., 
~... -, ..- ~ ,~,; .  ~ =  

'"'~,~.:~" . . . . . . .  " . . . . .  M i n e r a l s  a r e  p r e s e n t  i n  t h e  f o i l . o w i n g  e s t i m a t e d  ' - : ' ,  .::-:~ ...... 
' , . . ' . ~ : ~ c X " ~ L . . . : . ' : ? : , ~ ~ ; . .  ; : , ] ~ a m o u n t s :  q u a r t z  41%, t o u r m a ] i n e  39~ ,  m u s c o v i t e  12%, ii~/~! : ' ~ ' ' ~ ' ` ~ ;  

: ~ ) ; . ~  .: " . .  ' : : ? ' o _ e p i o o t e  ~,%, a p a t i t e  and  s p h e n e  i n  t r a c e s ,  and p r o c h l o r e  .; '- iC!~i~ 

,. i-;~- ".." " . : ' ~ !  

T ~ , ' - ; ~ , ~ . ' ~ . .  . . .  , :  ~ ' . ' J ' - ~ : ~ ' . ~  , ;  , I~,CL~ ' ? : .  _-," - . r  ~ ~ ; ; ' ;  " ; .  ,~"-- : ' ~  ~ < " " . ' -  4 : ; h ~ ' / :  ~ " ~ ; ; . , ; ~ ; . ' ~ l  " ' - " ~ .  , ~ % . ~ o  , . ; ~ - ~ " ~ , ~ . , ~  
. , . . ~ , . . . ~ :  . . . .  . . .  , . : . .  . . ' . ' - '  . _ ., .~ ~ , , .  , • . ~ , ,.~, .. ~ . ~ , . . . : ~ . , .  ~ = . . . : . . :  .. • . . ~ -  .,:, . : . . . . .  ~ . ' , , :~ . : ,  , . . . . ,  . . . . .  , : ~  ~ : ~ , i ~ !~  ~. 

" ' . ' - : ~ ' , ' ; M ~  ' ..:,• .~ ~ ' ~ , ~ ' ~ ' f " , ' :  " .' _ ~ i . -  ' . ~ "  " " .. ~- . . . .  i . , , : , :~ ;  : , , ~ . . :  . . . . . . . .  ~ 2 ~ , ~ . . ~ , ; ' ~ . ~ , ' , , ~ .  , '  .LC.~ i. , c~ - •  ~,":.V;:~,V~.+";?-',~:%'~:~C:'~'~ 



" :>/ i>.i] ':7 
s...", ~ .. @ 

., . . .  . 

" h  . - ~ . ~ ,  - "  

• ?:). 

N K  8 2  L o c a t i o n  M o n u m e n t  . . . . . . .  . . . . .  , . ,  .. . . . . . .  /:.Li 

3 )  T w o  s p e c i m e n s  a r e  m e t a - a n d e s i t e  s h o w i n g  m e s o -  

zone) metamorphism, one is a mata-tonalite like No. I on 
the map. All show retrograde epizonalmetamorphism which 
is, in one case, associated with mineralization. The 
mineral assemblage associated with this episode is quartz, 
chlorite, and epidote. One sample cl~arlv shows pseudo- ~.~, 

morpns of his~ngerite after chalcopyrite in place, as wall ~]:~i 
as malachite and tenorite. The mineral in the red-iinad ]~i]~ 

, . , : ~ "  .~ , - . :'~ ~ . ~ ' ~ : . . . ' "  

a r e a s  i s  a l t e r e d  p y r i t e .  . - .  ' ~ " ~ " " . ;  . . . .  ~~`.,~ ~ . ~ , , : " "  i i ~  

lO 403' : " " ....... ~"" " '""=~'" :~"~": .... ' " 
". ~ - • :,.~ . . . .  ~ . ~ . . . . .  . . . . . . . . . .  .:-~.:,,.~, . , , . ~ . . . . . . ,  , . .  

....... ......-;-~ ~: 
The area circled in .red in the large piece is 

OH -4 

264" 

DH-4-592 

- .  : • . -  

, -~ . j  .-.4.~ ~ . . . .  

• " ~ C ~ ! , c -  " : . . . .  " 

. ~ , ' ~ = = . ~ - ~ - . . .  , , - . - . .  

. . . .  J ' , i  '~.~L- 

.... .; .ii:: .• ?,. 

- . "  : " " ~ i .  :-~ ~ : ~ - "  

. ,  , . : : . . . { ,  . i  = . . .  ~ , . . . .  

• - , ' ,  " V ' , : :?~.  

' ~ " . ~ " - ~ , ' - ~ ' . '  • .. i - '  ""--II~ "-~" ; .  " ' 

" . .  '~ '. , ~  , ,- :- . , ' -~-~ ' ~ . - .  
/ ~ , ' .  " " . . x  . .~. .  . ,~ , .  " L .  ' , . ~ , ~  . . . .  

c o a r s e ,  r e c r y s t a ] l i z e d  q u a r t z i t e  m u c h  l i k e  t h e  s m a l l  p i e c e .  ~ "  ; :~_~  .- 

I t  was recrvsta]lized during the alteration accompanyiny 

t h e  c r y s t a ) ] i z a t i o n  o f  t h e  p y r i t e .  

, . . . . .  ' . .  ' , L ~  ' , , -  

. - .  , 

B o t h  p a t c h e s  a r e  g a l e n a .  L i k e w i s e  f o r  2 8 1 '  a n d  ~~:~-"-'~'~"~"~'..-,,~F.,,..:-..,~.~.~ 

' 592 ~" " ' ~  " : ' " '~:"~":~"-  - " " ~':~-': '"" "~""~'~~'~'~:" ' " : " * " "~" '~ '  
• - , . . , ~..,~ . . .  . . , . . .  , .~.,~.- - ~  ,~ . .. ~ ,~ . -~ f~  .~ , : :~¢Z_.~ ' 

. .  . , . . . .  , : ~ . , ~ ] :  - V ~ i . , . . .  .., ~,,~ ~ .  . . . . .  - f ; . _ = ~  . . . . .  ~ . . ~  

- "  - ' ~ '  " ~ " ~ - ~  . . . . . . . . . . .  " • " "  : :  " , " ~ - ~ ' ~ F ' i > , . i ~  : " " : " " E ~ '  ' ~. : =  • - ,~- 

. " A . i ~  " : ~  - .:" 

......... ~.-.,,~,. ~:~,.~"~'. . . . .  . ' ~  " . . . .  'F. . Y " ~ ' ~  " ~ - "  . T  " " . . . . . .  " " . -  ......... .-'. "' " .:;"~"~ =~ U ' ; ' ~  %;,.= "~; 
- : X % ' :  ~. ; "~ . - " -  " " : "  " " " ! ~ ] ¢  '~  / 

" :  v , " k  ,-.~. ' . . .  L -  " :  " " - - - -  " z  : ~  , . "  
: " ~ .  / = . . . ~  ~ - : ; , : . :  • . "  . ,. : : .  - - : ~ - ~ L . ,  . . • " - ' ~ "  .- -?~:,- ~..-z : "  " ~  ~L~ :_ -~ .~  ,' ~ , . . ~  

i v< - '  i~•~ ' . .  • ~ : :<L  ~ . "  .: ~ . .  " ~ --.": " • " '= -.. "- . .: -.. ' ." . '? , " . .  , ":t:~4.:...' ! 4 - " . . ~  '.•.id.. : ~ . ' ,  -~:E: !;~~'~._,'~, 

T h e  s p e c i m e n  i s  a n e p i z o n a l l y  m e t a m o r p n o s d e  s h a l ~  ..~i.iii~! 

"- - showino small scale crumpl'ing of individual laminae. ~The--- ,.;~ 
beading is we].] outlined b y  foliated sericite inturlayered 
with quartz-rich bands. Graphi.te is abundant in car.rain ~.i?i.~)!;:}i 

is--a-very--minor--but~c0nspic~'ous 0 " :...:>, bands also.. Tourmaline " " '  ' ;'~:~]~i'. 

a c c e s s o r y .  " ' -~" ~ . . . . .  " :vT- . .~%.-  ~~ ' - : ' -  - '  ' ~ ~'.~'~',: .~o ~ : ~ , c ~ ' ~  - .,,~.~ 

Some quartz-rich augen have recrysta1_lized as" .... ",' ~' • ., .. 

crosscutting lenses which may continue as veins. There .,:,~',,a~,~ 
are also veins of adu]aria and calcite which may carry : :~.~::;~~<-x., 

a c c e s s o r y  c o a r s e  p e n n i n e ,  p y r i t e ,  a n d  g a l e n a . .  The  o a ] e n a  .:i;C~:, ~-'- 
is probably of about the same age as pyrite .but paragene- :.,;~,.:;, 
~ . . . y ~ - c a ~ , .  T M  ~ - ~ * ~ .  . • .  o . . . . .  ..~,-~, ~, . , . .  . . . . . . . . . . .  

' . . . .  " il 
: "  '~ ~ " ' ' " "' " .A~ . . . . . .  " - " " . . . . . .  "" ~'-/"~ " '"C,~,~,~.f ~, 

~ . , I L  I i: " ~ "~ ~ : • , . ~  

-F , = . L : ' :  
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.~L":'~t:i."~. . . . .  " 
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. '-.~..' ,:;~ 

. - / .  

No, 1 

The specimen is a rhyolite, granophyre composed of . ,..~-,:,~,:'~, 

s c a t t e r e d  p h e n o c r y s t s  o f  g q u a r t z  o r t h o c ] a s e  a n d  p l a g i o -  " -  ..... *~ '  
' ' "~:" . ' i ' ;  ' "  c:ase in a granophvric matrix. The matrfx consists of s m a l l  .~:,~:.:...~m~. 

euhedral ortnoc]ase-some derived from ~lagioclase by re- ..;. ...... ,.. 

base. Quartz phenocrvsts show 7arge overgrowths ~illed -; .;'~'".- 
with orthoclase inclusions. Irrc.gular interstitla] patches . . . : -~  
of shreddy sericite or- ~ associated ,,~ith calcite, hisingerite,...,.,:,i~:{.. 
and ruti]e and represent tne breakdown of mafites. - . " "  " : " ' ~ i ~ t ~ ;  

A few altered pyrite crystals were noted. ' ":.: ">7~!~b~{;'~" '~''- " 
Minerals are present in tna fo]]owing estimated ..-~:~.'~!~ _ 

ortnoolase 72%, plagioclase 15~, "" [i~:~.i"~Ci~ amounts: quartz 8~'~, 

' ~ :  . . " . . . . . .  • . . . . . . . . . . . . . . .  f • . ~  ~ t ~ L . : ~ - . .  ; ~ ,  q ~ ; ~ ; ~ ;  ~',, 
serJcite 4.,~, calcite and hisingerite each 0.5%, and tr~ces -::;:'- 

of ruti]e. . . . .  ;.-.-..: ,, ~:.~. ~ . : . . .  , : : '  , - .~. - : .  ,,~. 
, z . ' " ;  t .-.  . . . .  . : - -  .." . " : . ,  ,::,~,'.~:.:- " ,,,, • - : , . ,  ,,-~ * , . ' ~ . ' ,  : . : . , : . -~ : , ' .  : . ~ ' . ' ~  

No 5 . .,,-,, 

T O e  s p e c i m e n  i s  a r h y o a a c i t e  c o m p o s e d  o f  s c a t t e r e d  - : ' " ~ . ~ ;  

p henocrvsts of P quartz p).agioclase, an0 hornblende in a . . . .  " * :  . . . . . .  ."~ 

f]ow-oriented plagioc.]ase matrix. Quartz in the matrix ' -.....,',,,.;~. : 

. . ~ z -  " - " : " ' L "  " 

"~'~': '-' '~:" ;':' ~ i ,  ;:" .}'~4 ~- 

- :. • ....... . . >2 ,:..~4:.: - 

; .  " ~ . '  , . ~ .~  

.::i,~:i~." .... occurs as filioreen networks interstitial to plagioclase .... -- ..~,~'~.~ 
. ~ = i ~ : . : r - - ,  -.. , O r t h o c ] a s e  i s  a l s o  i n t e r s t i t i a l  t o  p l a ,  g i o c l a s e  w h i c h  i t  . ~ i ~ ! . ~ , ~ . ~  

~ "  " " ' m a r o l n a l ]  r e p l a c e s  C o a r . < ~  h o r n b l e n d e  p h e n o c r v s t s ,  a r e  " ' . . . . . .  .-..-,~,:-~,~ 
..ca.:,.,, . .  w o o l l y  r e p ! ~ c e o  b y  s e r i c a t e  a n d . h e m a , , l t ~ .  H e m a t i t e  d i s  . . . . . .  .....,...;,.:~,~..,~ 

~,:-'.,~':.., ' . s e m i n a t e d  t h r o u g h o u t  t h e  f a b r i c  m a y  i n  p a r t  b e  d e r i v e d  ...,.,.._:_. , , , . . :  .,::-,.; 

: " t i £ , ~ :  .- f r o m  g l a s s .  L e u c o x e n e  i s  a r a r e  ~ , c c e s s o r y .  ' .  :,.~g'~?!., ~..:.;;-; 
: : ~ : " ~  • ' M i n e r a l s  a r e  p r e s e n t  i n  t h e  f o ] l o ~ , , i n g  e s t i m a t e d  " . :  . " , " ,?" .~!~" i  

....... .-7£~v/ .- amounts: quartz 7Y~ orthoclase 10~, plagloclase 68%, :..,:/. ¢{~:~..,~,!!~.[~ 
~.:~. . - s~ricjte ].0%, hematite 4%, and traces of leucoxene. " -.. ..~'7 

" ,, ~;.:.,:. . ' . "  , : .  !. . . . . .  . ' .  .: . . , . ~ + : . ~ : : ~ . ' . £ -  

• -..'~.-~< :. - :-. . T h e  s p e c i m e n  i s  a m u s c o v i t e  s c h i s t  c o m p o s e d . o f  <--~:,~:.'.'...,,~.-,~ - . . . , ~ j , . . - . ~ , . .  , . - . -  . • . ~ ;~ -~ . , , ; : ~  

."£~%:':~.'-~;~!~ - " !  " • a s e  m u s c o v i t e  i n t e r ] a  e r e d  w i t h  b a n d s  '%';.:'.~:'.¢-:".. ..:,.,.:~...~.~ . . . . .  c r u d e l y  f o l z a t e d  c o  r , • y ...~..,~ . . . . . . .  
. ,(:. i i~2~i~:.: " : "  , richer inquartz and feldspars. Larger quartz or<plagio- :~i-.')"'.';~:<'.~ii 
• .i~/i'."!~ ~.! " ':.:~ close drains are presentas broken augen.wrapped"around .-~k~:~_'.~-~-.,'~ 

:'?"~'~:'-~' .... . b y  m u s c o v i t e .  R u t i l e  o c c u r s  a s  c l u s t e r s  o f  s m a ] l  g r a i n s  ":.K~~I.L])? ' 

.... - concentrated zn muscovite bands. . ...:. ~:....:, 
• , ~?~  - . -  . • • • - ~ ~ - . , . , £ ,  . , . .-~ ,~ . .  

---:..-V/~'~ . " P y r i t e  o r i g i n a l l y  p r e s e n t  z s  r e p l a c e d  b y  c o a r s e l y  '... ...~;~.>..: 
!-::i,..\~,~I "- crystalline goetnite. The pyrite appears to he of at .:'::-~.:',~:~ifi~::~;~;i!~i: 

.:"-"~:'/:>.~ . . . . .  : l e a s t  m e t a m o r p h i c  aqe .  i t s  o x i d a t i o n  h a s . r e s u l t e d  i n  "-. " .--:'-",'~:~:":*,~'...~": 
~:..~:.~.~-~,-. . . . . . . .  : .  . . . . . . .... . . . . .  . . . 

i 

• '-:,.:.. ~ • . . ' . . - . : -  ' v e i n i n g  . o f  m u s c o v i t e  b y  c l o g s .  . . .- ,..: .... :.,,.~<-:,<,:,~'.:.:~.. 
. . ~ I - ~  ~.. . . . . . . . . .  , .  T h e  o r i g i n a l  s a n O y . . s h e ] e  h a s  b e e n  m e s o z o n a 2 : . y  ..... ~,-, ~: i , : .: I~}~¢~ 
' 7 -~ , ; ~ : , .  : ; . -  :. " - . - '  . " . . . , , - ,  • ' " ? , .  ~ ,  " " " L , . " ~3  "~ ' '  ~ . " ' ~ ' ~ : , - ~  

. i~t~. .. met~morpho=ed. - . ..:...~...,:-b>4.~....+..~ 
: . i :~ : ' "~"~ - " .... : ' . ' M i n e r a ] s  a r e  p r e s e n t  i n  . t h e  f i o l ] o , ~ i n g  e s t i m a t e d  : ~>~ : " '<'  " : : ' :  

..~>.~;:~ ..... . . ' / -  : i ~ : / ,  

.... ":" ¢!~'- '>':'. --- " "  :" a m o u n t s :  q u a r t z  2 2 ~ ,  m u s c o v i t e  6 1 % ,  p l a g i o c ] a s e  3 % ,  ,. : , . . .~. .z~:~: . ,  :., 

' ' "  " :~ o r t h o c ]  a s e  5 % ,  ' " c l a y s , : . 2 '  .4" .............. ~ - ' -~  . . . . .  ,':~ ..~:: ' .~-, . . . .  . : ; . , ,<",  g o . e t h ! t e  _6%,: f u t i l e  . 1 N ,  a n d  % .  ;,.~-,...,.-,~.-~:< 
. ~ > ' ~ . ' . ,  . . . . .  , : , , > ~ . . , ~ . ~ - :  . . . . . . .  . .  , .. , ~ . , . . . . , ,  .... . . . . .  ~ ..., . . . . .  . .>:.;.,. ,. ~,~-.~,~ ~.:~ ...::, .,~:. . . . .  .....~.,. 

. . . . . . . .  ,.. . . . . . . .  [ ~'..47..-: ~- .,. :_ ?- ..,,,'~;~:,t~ 
. " . -  ' . , , : - " ; L .  ' i ' : ! ,  i : .  ' - ' ' ~-'- . . . . . . . . . . .  - .  : . ~ , . i >  ...... " - - .? . :~  .....; _ : . ' ; ' , ~  . ; . _ ~ , :  '~- ' . ! . -~ ~ . . : ; , , .  , ~ , ' , ' : : . ~ / , % : , . . . . :  . . , , : . , ~ . "  ¢:"I'~'",~ 

-- :-' ' "  :J: ?:(; - ::::' ' " "  ":" " . . . . .  ; ' -: ' " :- ~ .. . . . .  ~: >", . . . . . . .  -":. "~!t,:. 
: :,. : :": ....... ' 

: ~ ' : . ~ i  , - ~ . , " :  ~ : . . . . . .  :- " : , -  ',.'--.>,:,'~:~,'~ . . . . . . .  ~- , , ' . , ,  . 
" " : " . ~ " . . ' , .  • - ' "  -~. '  1' . , '  " . " : ~ ' ~  i ; "  "-~,: . . .  : / , . ~ . .  . . . . . . . : . .  , o~ : . , . . - , ,  . -: : . : ~ 4 ~ . ' [ :  . . . . . . . . . . . . . . . . . . . .  

. . , ~ ' ~ , ~ . ~ . ~ - ,  . '  - :  , . ' ~  . - t :  ' .  : .  , .  : .  : ' . . .  , . > ' : . _ - ~ : ' . , ~ - ,  . "  . ' w . ~  . ~ . - . _ ; ~ "  ; ; .  , . . " . ~ ' ~ : , ~ : ; . . , , : . ~ ' t . ~ ; ~ - ' , ' . . ,  ; . , - ) , : , ' . > : , ' - ~ , . ' . ~  . ~:': ~ :  , , ~ - ' ~ ' ~ , . ~  
. ~ - ~ ' ~ ' ~  < ~ . : _ . ~ - . , , ~ - . ~ . . ' , . , t , : . :  - t / . ' ~ - : - _ ~ - ~ _ - w ~ ' : "  , - , :  . . -  -., .:.-.'-.: . - ~ - _ . ' !  - -  . . . .  . - , ' ~ , ~ ; ' : -  : : " .  , ' , ; t ~ :  . v _ . ~ " ~ ' : ~ - ~ A . ' : ~ , < > : £ ~  . , ~ ' ~ - < - . , , : . ' , ; ~ - , : ~  

"~ .~ *~7~X ;~ : ' : • . , "  , .  ~. ~ . . . ~ , ' t ~ :~  r ' ~ - , .  - ' ~  ' - - . - ~  , ~ " .  " . :  7 ' . ' , , : - :  : ' : ' ~ , ' :  ' i . ' -  ~ : ~ ' " : £~ -% '~ ' - ~ : " ' " "  "; ' ," ; ' ""~:,~' : I f"~'¢'~:r ' :~'~-"~;, , ; ' , '~ -'~ " - ~ :~  " : ' , ~ ' - ~ :~ ' - ' ~  

" ' "  " : ~ [ ~ : [ ~ 2 . ~ , .  ' .  ~ • ~"  " . "  " ~ ' - ~' • " L ~ "  ' ~ "  . . . . . . .  ' .  ' " . . . . .  " '  W ' - :  ,.- ' - .  ' : . ~ ' . - ' . , ~ ' - ~ ' ; ~ . : ~ , :  , : ' ~ ' ~ ' ~ ? ' >  : , £ - ' ~ , - . V ~ " - . ~ - ~ ' ~  '7: . : . ' .~ ' :~£, ~. '~';z i .:~.:,.~:. ; 7 j ' 4 ~ > : ' - ~ . ~  
, ~ ; ' : , _ ~ = . ~ , . " '  "':~" " - , ' ~  . , : . ' .  . 2 . . " ' "  . . " . . . .  !L -  . . - . , . < . :  . . . . .  . - ~ < ,  . . : . ~ , ' ~ ' ~ : a ; , ' . e ~ - - : : ~ . , ~  . . & : .  ,7 ' :~>~:  ~,. ,~ ~.,-. - . r . ,~z .~ , : , . ' - 'w~ '~ ; .  ? . . , . ~ . , ~ ' - ' , ~  ~.-',{~,-,,,~,. 

~ -~ * ,~ - ' .w~w~  . . . . . . .  ~ " ~ . "  " I .  ' " • • " ' ~  ' , ' - ~ : z  ' " - .  " i  ~ " !  ~'y , L : . .  " ~ t  ~ -~ ' , ' . s  • : ~ .  ~ /~ - : e , r ;  ~ - f . ~ ,~ ,~  
. . - , ~  
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. . ~ ; z f .  . . . .  

. < ~ : - : 2 . , :  - . ' :  . 

L. ' 6 " : "  . . . . . . .  , 
' ; -;'- " . L ~  

' L \ ' ;  :.- 

• ' t ' : : -  ~ .  ' . .  ~ ~ ; . - . [ . , : : , ; . ' i  

- " , " .~ . .  " ~ i ".~ "~i.;. ~"'" ," " "~",. -"' ;¢~ 

• . ,  " ' : " .  ' ' . " ~,~, :~,~: ~: : . i  NO. 6 , .  " , . : . ,  .:. ..~'~,~,,".,-;~.'. 
• .. " . " ":" ' ;  . . . . .  !;~TtY ," 

- • . . . . .  . . - - - ~ : d L : : ~ . , , . - .  :-~', -: ~ & . ~ W ; < - ~ .  , 

' T h e  s p e c z m e n  ~ s  a o r a n o d i o r l t e  ( o r  r h y o d a c l t e )  -..:"~::"~:,"L' ...... ~,...~t:ff:~ 
porphyry composed of phenocrysts of hc~rnblende a n d .  ' ::ii:~:.L_.:..:J:, ~ ,:tLi(:::,ti'.'i~:f;,, 

• c l u s t e r s  off  p ] a g f o c l a s e  c - r y s t a ] s  i n  a f i n p ,  g r a i n e d  matrix":.:::::~'.:-~-~'i....~::£~:~:!." 
' . o f  s u b h e d r a ]  p l a g i o c l a s e  a n d  g r a n u l a r  q u a r t z .  O r t h o c l a s e  ' - : , . .~.~;~I~, . :~; ,~; !~L 
. . ,  , . -, .--. . ,- . .~,.;~ r ~ : ~ . , . -  .~, , . . :  ~ - -  

i S  i n t e r s t i t i a l  t o  a n d  s l i g h t l y  e m b a y s  m a t r i x  p l a g z o c l a s e . , .  :"-,;.~.;;,.;,.-,~.,;.-.;,.,. :-,.~:-i:-. 
H o r n b l e n d e  p h e n o c r y s t s  a r e  s h a r p l y  e u h p . d r a l  M a n y  a r e  " i;i.i-.;"": ~ ' : ~ " "  ":~:~'": 
r e p l a c e d  b y  p e n n i n e ,  e p i d o t e ,  a n d  t r a c e s  o f  c a l c i t e .  ...::'~"..~;-.,-"::v'::~:"~'. :---,:  ,~:A...'. 
P) agioclase is only very slightly replaced by sericite .,~o~,~i.~. 

~.-, - ~ '-~..@ 

Alteration has been deuteric. " " - '~i '''~..-,,~...,~..:, 
~ 1 i n a r a ] . s  a r e  p r e s e n t  i n  t h e  f o l l o w i n g  e s t i m a t e d  ~ ' ~ ~ ' ' ' '  

a m o u n t s :  q u a r t z  2 2 % ,  o r t h o c l a s e  8%,  p l a g i o c ) . a s e  5 5 % ,  ::"~~-':",% ; 

hornblende 4%, pennine 7%, epiOota 2%, saricite O. 5%, '"~:~"~'~.~:.~:~'.- 
c a l c i t e  0 . 5 % , .  m a g n e t i t e  0 o 5 % ,  a n d  sphp.np,  a n d  a ] . l a n i t e  i n  9.::.:;.~..,;.~.,~ 

" traces • . . . f : ! .  " " ' ': " : , ~  ' ,  . . . . .  ~" ":- . . . . . . .  " - ' * '  ' '  

" . . . . . . . . .  -:- " L -:~. "::~ : :  • k . "  ._:.- " ~-..-: . . . . . . . .  
No. 7 . " . . . .  ! - :..:..: '.--., ......... . . . , . . : .  !,. 

, . .  : . . . .  . . . . .  .- ~. , . . ' : , .~- 
,..:,_,.~. The specimen is a rnvolite granophyre composed .w,~,~,F',:.r~.:- '~'~ .~.~: 
-. . . . . . .  o f  r a r e  p h e n o c r y s t s  0 £  P q u a r t z ,  s a n i d j n e ,  a n d  p ] a g i o -  • . , : . . . . ; - : . . : .  ...... :...::~,., 

. : c l a s p ,  i n  a s ] i g h t l y  q r a n o p h y r i c  m a t r i x  o f f  p ] e g i o c l a s e  ..':[.~::!:~'ji~,."~i":.:~-::i:)'/;i~i/~[~'i; 
" .and ~nterstztzal quartz. The matrzx plag~oclase zs ex- .'-~,;:;-~o~:%~¢,~:,,,~!~,:~.~;2A~:: 

. : . ; ' . ~ i / "  " " t e n s i v e l y r e p ] a c e d  b y  o r t h o c l a s e . c P  q u a r t z  p ~ e n o c r y s t s  , ' i ' ~ ~ ; , " . - : ! ~ * : i ~  . ~ ' . , ~  . - . .  - 7  ~ ., . 

~"~: , . . : f -m . s h o w  t h i n  p o i k i ]  i t i c  o v e r g r o w t h s .  S e r i c i  ~e a n d  c ~ ] c i t e ,  : : : : i . ! ~ , ~ i i ~ ' ; : : - " : ' ~  

~ i ~ 
p r o b a b l y  o r l g ~ n a l ] y  d e r x v e d  f r o m  m a f ~ t e s ,  h a v e  b e e n  r e -  .,.:.,,:;!.:.~'.~,,~.~;~¢.:~,~;~,.~,. 

.... ~:,~v:~ . d i s t r i b u t e d  a n d  r e c r y s t a l l i z e d  i n t e r s t i t i a l l y  throughout.':~:.."~::'i i,;.~!.":"r.f~..:. ':~-~t-.. 

': .. j~P:<~ 7~ .- 
.;:-:,:~.~-.g .. 

• ' : : : :~~: :~ . . . :  .~ . :  :~ : 
~ : ~ : ' ~ . ~ , . - ' :  . . .  

" . ~ . , .  :~ : v : : "  . ' 

, 2 7 ¢ i  : f -  : " " 

....:, q ' : ~ ¢ "  ; 
• L . ; ~ '  ~ .  ; ' 

. . ~ - . ' . .  . - : . ,  .: , 

• . : : ; : ,~. i : : :<:  
• , ~ , : , , ~ ' y  " - 

;.~:. .-.~ t h e  f a b r i c .  . ~;,;.:. : :  
T r a c e s  o f  s n a r p l y  e u h e d r a l  p y r i t e  d i s s p . m i n a t e d  :"J;;'-:,'~ 

.......... " t h r o u g h o u t  t h e  f a b r i c  h a v e  b e e n  a l t e r e O  t o  h i s i n g e r i t e .  " .~.~ '~:  
• X-.-:: " . . Minerals ar~- present in the fol)owing estimated ..... ~. 

-... ! :~,~:"::1'!~ 
'...i:-L~;i" _. '- :' " . a m ° J n t s :  q u a r t z  5%,  o r t h o c l a s e  6 4 % ,  p l a g i o c l a s 8  23%,0~.. ~...., , , ~;~i~ 

. . . - : : . -~. .  ,.:-~;. ::.... s e r i c i t e  4%,  c a l c i t e  3 % , . . - a n d  h i s i n g e r i t e  1 ~ .  -~,--.,.-.:4~$,:S;./•:,~(:,~ 
" : .. - :, : " ..:~.,.~,~..~ ~ .. - " .-. ~.- :.. ~: ' ,,: 7 '  ~-,-:~.: .;~,,.,~7;, 

..~,:~;~:Z/-,i%~:~":- ( : ; . : : . - :  .°!. ,~: N o .  8 . ~-~-:". . . . .  :;.':~1.' : !.::g.: ~ -v~.'.~;-?~.¢~;,:,~L~:.:;,.:-~,:,,~,~ ..... ~ ........ , ..,~ ,..,~;' ..... ' ~';~:~:!,.-,:.'.,;:~': - " "  

~':~'~J-~: '- .... ","~-" The specimen is a rhyo] ire' or microgranite per- ~"~&<,~ ~ * ~ , : ~ ' . ~  ~ .  - : .  . . "  . - :  

phyry, composed of small isolated plagioclase anti P quartzi ::?'" 
phenocrysts in a matrix nearly as coarse grained. The w:'J~! 
matrix consists of euhp.dral plagioclase and especially : ~ . " :  
o r t h o c ] a s 8  p s p . u d o m o r p h s  a f t p . r  p l a g i o c l a s e  w i t h  i n ~ e r -  : :.~_.' 
stit~a] quartz The guartz is only very slightly graph- ..... "e-:.:~¥" 
ical)v interorown w~th orthoc]ase Coerce, randomly -,;~. . . . . . . . . . . . . . . . . .  • :~,~ 

" i _ o ~ i e - n ~ e ~ E - s ~ e r i c i t O " ' s h r e d s a r e  interstital to other minerals...- 
.Calcite occurs in thin stringers winding along grain "::'.:,?e.,~),~ 

b o u n d a r i e s  a n d  s h o , , , s  a t e n d e n c y  t o  r e p l a c e  p l a g i o c l a s e . i :  :..','m'-~:-: 
. . .  R u t i l e  i s  a r a r e  a c c e s s o r y .  .-o'...~ 

. .... ' . - Traces of euhedra] pyrite are altered to histnger~te. 

i'.:"~7~.. : ;~:.-://~ ."" ...... ' . . . .  " " - 

--~:~.:.: ~ i n e r a ]  s a r e  p r e s e n t  i n  t h e  f o l l o w i n g  e s t i m a t e  d :'"~"~'~'~";'-~:~:,,a,,~ :.';o:..~, 
- ~ , ' ~ - -~ " -  : ' - ' / '  " " ~ " " '  t "  ~ . : ~~ '~  

i[~]. ~/:I;'~.:: v.':/~ ~.~. . • . a m o u n t s :  q u a r t z  2 8 % ,  o r t h o c l ~ s e  5 9 % ,  p ] a g i o c l a s e ,  f iN ,  .""~" ~:-::*~,:<:...;.:..~. ,,~: 
~. ~.!:-':::i'.~:~~:?'4::"~.i)sericitp. 5%, c a l c i t e  1%, h i s i n g p . r i t e  0 . 5 ' ~ ,  e n d  : t r a c e s  ::~:.~',~"~-i" 

. - . ,  Of ruti]e. ~ ' L  ' ~7' . : - ' . : . ~ . ~ e ~ -  
- ..: .: . , .  ..: . :  . . . . . .  . - . .  : ,  : : .  :,. 

• ~ , ~ , :  ' . : . ~. " - : ' -  , ' . '  % %," " " . - ' " ~ .  . ;  - ' - ~ .  :." - ~ .  ' -~2, , '  . .-,'~';' : r . -  " ' " ~ .  : ~ : : - : ~ ' . ' ~ . ~  :~ ' :~h1"  " .  . . . .  --';' 4 ~ .  

. : , ' . , , ~ ; . . t -  .. . - , " , ~ ' . r  p ' - . ~ , : - - : :  : - ' - , ~ . '  ~ " . :  -'., " . . . . . .  ~ ;~ ' . ' . -  • , , " ._. . : ' r~}:  ~-, i-,' ~.~, '-,.~_[{ '~.:. . . . . .  ~ ' . :  " ~ . . . . .  ~ ' k ' ; ~ ' : ~ i ! ~  ' , - : ' , : ¥ . ' - ~ . ; : ~ > ~ , . ~  

• , ~ , :=~ "~ : *0  :-., '  • " . . . . . .  ~.'." ":' . ' ~ ' -  ' ,  . . . .  ' .  - - . .'." ".'~ . . . .  , ;  --, .r '. , " " , ' ~ '  ~ " ~ ' ~ ' ~ - ~ :  " • ~ " . . . . . .  ~. '  " - ~ ' ~  - ~ ' ~ i ~  • 4 " " . , : ~ k ~ . - ~ . i " '  • 
: b ; ~ t , ~ - i ~  ' .  . . . . . .  " : - : " " , "  ~ " ~ " " ' ' ;  :1:':'.* : " ' "  - "  • " ' - " ~ ; ~ ; ~ - ~ ' . "  :.~':"t ' ; ' :~'~'<;~':,.~,F'%'," ~ - " ' :  " : ~ i ; ~  " ~ 2 " ~ . ' . , ~ i I ; I t I ~ : ' - " ' ~ J h ° ' , ~ " ¢ , ~ [ ~  



. . o .  

. ~.~- .. 

.7. L. 

• "Z - "  " 

/ "~ ~. . ., ,.~ . 

....... . ,~ ~,~'.~". ,~.~ . 

• " " ' ~.~',~ " ',i " " 

• '~' " '~"~~ .... Gi'.'.,~%/'":"'~'" :~." 41~'. ~' :.: 

.... ~ ,;.i. . . . -. .,;. 
'. .... :,,%-~,"~ "!-, " ,."..~ , .-." '~ ~" • "~i:~" ~ 
• - .. ~. ~'~'~ ": ~..,~ ~"~-~',.~'~:),.~% , ,<., ~ . 

. ,.. :.....:.'~,:. ... % ..~. ",':. -...~.'~ - ..... .,., ', ~. 
..~.. :,..,..~=~-~,. , . . ' ;  . f ' :  ~,~..~ " _ , ~ , ~ .  • . . . . ~ j , ~  

" - , " . " . ' " ~- *x"'~~ :~,~,~" " .,.~.:% ! 

• ...~ .:=,~.~.... . .~.~':.? :. '~ .'~.,j. ~.,f;~.~ . 
-. " ", --,,: "' ~~,~'~,/. .~,'=:.3- 

• , . . - . . j . . ~  ~-  ~ , "~:?~ ~ j L , ;~ . . ,~ , * ' .  

• J :  , / _  ,..,-,,.~;'~ - . ~ . - "  , . ~  , . !  , .  , . , . . : ~  ' - . , -  

~'"" - :~.'.~,..'~ i, -- - ........ • ....... , ~,,,~,~.,~,. 

. ~ _..- f..%~:~..~ ... ~-.,.:,,.?;~,,.-~. ,,..-.,.~ ~;:~:-~ ~..~ ~i~.~ ~ - 

'-ii...'~ ':." ::~ • ' 

"~ .'::~ - ~.--'%..i .. 

] - . 

. .% 
-~.~.. ..... ~ "..i:. ~ :. 

. ' ' ;  5 ,~ :1  ~ ~ . -  ~ , ~Y ,~  i '~ '  

• " a s s o c i a t e d  d i s s e m i n a t e d  b i o t i t ~  , Sphene  i n  a l t e r e d  .-...~.~,---,~'~,.~.~,~.~ 

• . m a f i t e s  i s  r e c r y s t a l ] i z e d  and s u r r o u n d e d  by thin_~ rimSand._,~,,.i~,Z- ;;*~i~ 
,-. • . :"  ~i~ i"'~,: ~-~ in, 

...... " of ennine. The new biotite is also disseminat ~,. ~ 
......... '~.: =.~!~L".', ,;~: " P ' " " s . . . .  " ~ "~ ...... ~?~'~i~ i - " ~ ' ~ ' i ~  # 6  ~.~ .: '-.,~,..:'; , '  : ".. f o r m e d  a t  t h e  e x p e n s e  o f  p l a q ~ o c l a . ' e .  " , "  ~ ! "  

~:-::~iii ~. .6501 ' '"" -'- °' This Iow mesozonal metamorphism has Oeen follow~d~!.v,E$~,~t 

'~ -",:-.~x . . . . .  , . .  " '.-:,x~;;..~ . by v e i n i n g  by q u a r . t z ,  a d u l a r i a ,  and s t i l b i % e .  I n  t h i n  ~,~.~-~-~";"~~~' 
.... ~Y' ."  ' . . . .  ; " " '  ~, z o n e s  a l o n g  t h e s e  v e i n s  p l a g i o c ) a s e  and m a f i t e s . , . . a r e  .~.:~.~ i~,,,.~......., ..,:.. 
'~.~,~,!- ", ..., .. 

. . ; , ~  * . . - ~ v - , . . .  slightly e ] t ~ r e d  t o  c ] . i n o z o i s i t e  and c a l c i t e .  - ..~.,... 
- ~'.~:k~ " .............. :~ - . , . ~ . ~  . . . . .  ,~,.~.. M i n e r a l s  a r e . p r e s e n t  in t h ~  f o l ] o w i n g  e s t i m a t e d  J-' 

. ~ ". k "~ ' . "  - i _ . / , : / ~  :,,_ ' ~ ,  a m o u n t s :  p l a g i o c l a s e  3 9 ~ ,  hornblend~ 2 6 ~ ,  biotite 16% .."~'t~:,..,,~ 
" ' ~ v .  • " , .~"  Y . , " , " .  ', - ~  ..-,,'r... . . -  . . . . . .  a d u l a r i a  8%, a p h e n e  3~', c i i n o z o i s i t e i % ,  p e n n i n e  3'~, . . . . . . .  

' : " : ~ "  " " ' t h e - l a t e r ,  e p i z o n a l  v e i n i o g .  
{:-~~i~:'.: ..:~.!~,~-~C,.~ir. s t i l b i _ t e  3% q u a r t z  2%, and a p a t i t e  and c a l c i t e ' i n  t r a c e s .  

-~ ....... Pyrite - is rslate~ to ..o "., .;~-~,,~ : .~ .... ":,:~:"." ' "  -. ;~.~.{{.~ ,., 

.~,'~.~.~, :. - . ~ ~,ii-. " -: ...~ .. %~" • -'% '~ : ' :~ , ...... ,, ~ ~ "~" ~'-, ~ " ~ " ~  

" ~~i.~;~ii~:~'~ n o .  3 ..... ~:'~ ~"'~"~" ' ......................... " ......... ~"~ ..... ~ ...... "" ~'" ~ .... 
.,. ..... ~ ~ . . ~.~.,.~ 

'~"~t~ ~,". " " " " ' . , ' ~ ..... ~: - • ,~ ~.~ :'- .... : ,;" " .,~-, -, -'.L-;.~ "~ ,.;~, 
. . . . . . . . . . .  ~ .  ~ , . , ~ , . ~ . ~  ~-',.~,:,~,'~' ~'~" . . . .  ' -c %:" ~ i (Thin s e c t i o n . s t u d y  i n . l t o t o  no~ r ~ q u e s t ~ o )  ' . . . . .  ~ .... 

': "~';~i~~: .., :,- . .~ . . . . . . . . .  ..,-.. . ~::. ~-.~:,.',~'~ '~i ~" i.- j ''~ ...... !:~ "" '~"~]:':~ 

..... , ~  The r o c k  i s  v e r y  s i m i ] . a r  t o  n o .  2 a b o v e  and t h ~  

i '"-~- . . . . .  "~. : . :~ . biotit~ i s  metamorph ~'~i,~'i~ ' :. 

" ' ' ~,i.~,~;; ' .-, • . • . ~'r ~ '. v,. ~ ,~-,~ ..~ : - .. . . . .  ~;,' ". ~L,~ -,...- ,~,,,, 

.... .:. ,~.. • . . .... : ": .-~., .- . .... .,,.. . . ; .~ , .~, ,,- ~: "/..-: -.~ 
.:,.?~,(,,-~, !"~.~';/-~,-:,--~...~','~.".'D; . ' '-'~' " - . . . .  ~" ..... ~'~ ; '. -~" ' "- - ~ : ' c, 4( .~,~- 

" '~ .~,'-:-~ ~-" -"~~' ~: ~' :'~'~--" ~-'~-.- ~"-~ " ' %~ - " -,."-~.~ ~.. :. .: ~ .~'.~"":,:~" ~'i~/'-'~:';~ 

• ..-~,~-~ ". : ....- ~ ! .... ' .~.. ,L. -, . • ., ~ .- ~",. : ~ <,~.L'-~ - . .' " -,--, ,.~'~' 

• . "~'5 ''~x' "~ • ~' --~'.~; - "~. "~ ~,:'~ ~" ~, " %' - " ." ." ~'" " " ~ ~ "-" ~- " ~ ': .... " "" " ~" "~- ~ ~ ~'~ ' "~ " " " ~'"'!~ :'~:~! ~d~.~x.,,v~-~. 

" ' : '~-: ~; : ..... " ' ' :=";i '' ''! "" ~ ~'" ~" "" "i">'$'"~i'i'i "~" 7"""~'"~~' 

!~.~'~.-. " -:~ .... ,!i ~: .... . • " '. " . ': '. " - " "'.'"~' , ..... ~ ",: '.'- .... "'. 
~'.~"{~.~',. ~.,.:I~K..:- " . -.-..," <.4.~ ... .... .', '~. ........ ,,. "~;~' ~ . ,< ~,:'~ ~'_:..:. _.- ~," -~. ~. ""... ~!{. "':. -, " ,, "-' ->;.,,.~ .- ~ " :.~ ~, ~ ~:':.".~-:~'~" 

.~- ~ ~ - ~  ~ , :---'. -'~ - ~:~ .,. . -~, ""~.,.. ~-.~= ~Z ~ ~,.~; . "' " -~,:~= "'~- . ,~ '~'~":.i~.:: -~?N'~r"~-',~'~""~'., ' "~ 'r, ~-~t~2~=,,c~,~.~,'-,~,~::~,~ . 

: - '  "L,  ' ~ . .  - ~ ~ , ~ ' ~ . ~ . ~ i ~ _ , - . , ~ , . - ~ " - ~  ~ "  "~ , - : ~ .  '. ~, 

: - ~  "~ The specimen is a 

no. 2 .Sq"-'! ,: ;.: , ~ ' : / :~ '~  ", • ,r;:, 

meta-andesite composed orSg[nail~ 

of plagioclase ph~nocrv sis in anequ'igranular matrix. 5~? 

Mafites have been whollv replace~ bv new horn~lenOe anO~i;.~e~:~:~,".: 

.... ~ :',~i ~'~" '~ ...... :~ ............... ~,:-i.~ ~i~ ~.~ .......... 



Box 872 
Douglas, Arizona, 85607 
November 7, 1968 

Mr. Oliver B. Milroy 
Suite qOl 
Tueson TitIe Insurance Building 
Tucson, Arizona, 85701 

Oear Mr Milrov: 

I promised to clarify the metamorphic re]ations 
in your prospect area when we discussed it today. 

From the few thin sections I have seen, I am 
tempted to piece together the fo]]owing eequence of 
events: Regional metamorphism of upper epizonal 
grade has been locally affected by intruslves in the 
sequence of rocks-these have produced aureoles of 
higher (mesozona]) metamorphic grade. This metamor- 
phism has produced the assemblage biotite-epidote- 
hornblende. Cooling of the mesozonal]y metamorphosed 
rocks has again produced an epizonal aesemblage of 
minera]s-among which are pyrite and chaicopyrite. 

A leter and evioent~y unrelated episode involves 
production of anda]esite, topaz etc. in the mesozone 
fo))owed by epizonal sericite, gypsum etc. This second 
alteration episode does not seen, to have been related 
to introduction of copper and, in many other areas 
studied which show similar alteration, the alteration 
is barren in terms of mineralization. 

Hope this helps clarify the situation. 

Sincerely, 

Sidney A. Williams 

SBW/S 



Box 872 
Douglas, Arizona, B5607 
Februarv 28, 1969 

Oliver B. Milroy 
Suite 401 
Tucson Title Insurance Building 
Tucson, Arizona, 85701 

Dear Mr. Hi]rov: 

I have reviwwed the thin sections I had previouslv 

analvzed in context with F. D. MacMenzie's geologic map of 

the Ellsworth mining district. This will represent an 

attempt to create a model for the district insofar as 

possib]e with available data. 

The major rock type exposed in the district is a 

banded sequence of metamorphic rocks which evidently lose 

their compositional banding in some areas. Petrographic 

study of these rocks indicates that the original units 

were ]arge]v intrusiv,~s such as tonalite with ]esser 

exposures of pelitic, mr rare]v limv sediments. Areas 

now showing bedding may well represent original sedimentary 

suctions while homogenous units probeblv are dt~rived from 

intrusive rocks. 

These rocks have been regionally metamorphosed 

under conditions of moderate confining pressure and little 

she~ring stress in the low mesozone. Mew metamorphic 

assemblages produced are generalJv characterized by biotite 

or hornblende with stable plagioclmse. 

R~trograde metamorphism was then imposed upon these 

rocks and was often controlled b V fractures or, less com- 

monlv, compositional horizons in the metemorph~cs. The 

dominant new mineral of this episode is chlorite which 

can invariab)y be shown to be isnche~ic~]ly d~rived. Other 

minerals observed in this assemblage are as follows: pyrite, 

chalcopyrite, galena, sphalerite, quartz, ca)cite, sericite, 

aoularia, prehnite, and h~ulandite. These minerals normally 



are confined to veins and their chemical compatibilit V 

with the enclosing rocks is striking; only Cu and S are 

really exotic. Isochemical derivation of these elements 

is strongly suggested. The low packing index and highly 

hydrous state of these minerals is in agreement with the 

textural evidence for a stru~turally relaxed environment 

during veining. 

There is no evidence for temperature zoning during 

either the regional metamorphism or the later veining de- 

scribed above. 

The ]ampropnyric and diabasic dikes in the meta- 

morphics are undoubtedly late or post-metamorphic for the 

most part, and it seems likely that there have been several 

episodes of' hypabyssa] intrusions. There is no evidence 

that any of these dikes is a likely ore generator; however, 

some have behaved passively as favorable sulfur receptors 

and may even have contained sulfur during deuteric alteration. 

The quartz monzonite intrusive shown on the east 

edge of MacMenzie's map has not affected thermal metamorphism 

of the metamorphic host rocks over most of the area. It 

has probably profoundly affected rocks in the area mapped 

as "bleached", however. Rocks in these zones, originally 

meta-igneous and metasedimentary, have been later meta- 

morphosed almost beyong recognition to a nBw hlghly al- 

uminous assemblage characterized by dlaspore, kaolin, an- 

da]usite, topaz, and lazulite. This assemblage contains 

exotic F. 

Thermal metamorphism of sulfur-bearing rocks by 

an outside source is indicated. The new assemblage con- 

tains abundant alumina, silica, and sulfur-an end com- 

position shown to be derived from thermal metamorphism 

of pe]itlc or volcanic rocks rich in sulfur in many other 

districts. The crucial component seems to be high sulfur 

fugacity-this favors an aluminous assemblage. The volume 

losses commonly observed in such rocks have been observed 

in the samples from thw E) Isworth district. 



The general absence of structurally controlled 

sulfides in these rocks argues for an earlier age for the 

sulfides-the quartz monzonite is a highly unlikely source. 

There are two interesting conclusions to be drawn 

from this mode] of thw district. One is that the aluminous 

assemblage is likely to occur in (and over) relatively 

sulfur-rich rocks, and th~se rocks are obviously more 

favorable targets. 

A more importmnt conc1~sion is based on the well 

established evidence for late regtona] metamorphic mobili- 

zation of sulfides. Since these sulfides and their low 

densit V gangue minerals favor structurally relaxed areas, 

folds in the metamorphic terrain should be carefully pros- 

pected. 

Respectfully submitted, 

Ur Sidney A. Williams 

SaI~/S 
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L. CLARK ARNOLD 
Consulting Geologist 

5115 NORTH ORACLE ROAD 
TUCSON, ARIZONA 85704 

Dec. 2, 1975 
(602) 887-5341 

Mr. Oliver B. Kilroy 
45 West Pennington Street 
Tucson, Arizona 85701 

Dear Oliver: 

At your request I have examined, logged and sampled the interval 
between 641 and 1665 T.D. in assessment drill hole NK-WO-6 at your Salome 
prospect. Since I have not been involved in any other work on the property 
my comments and conclusions pertain only to the interval referred to above. 
Briefly stated, my conclusions are as follows: 

(i) Drilling, sampling, assaying and petrographic work have 
been done in a methodical and systematical way - analytical re- 
sults appear to be reliable. 

(2) The rock cored represents a series of fine-grained 
Mesozoic (?) clastic rocks which have been intruded by small 
andesitic dikes and sills and subsequently subjected to regional 
metamorphism. 

(3) My experience suggests that the pyritic mineralization 
observed is adequate to explain the I.P. anomaly described by 
Mining Geophysical Surveys. 

(4) The general intensity of alteration and mineralization 
does not appear to change significantly within the 1000-foot 
interval cored in this hole. 

Within the interval cored thinly laminated, obviously sedimentary 
rocks, alternate with more massive schists and phyllites. Comparison of 
hand specimens with specimens described petrographically indicates that the 
finer grained, more massive schists and phyllites tend to represent the 
metamorphic product of intrusive rocks of andesitic composition. Alteration 
effects which may have been produced by the andesitic dikes and sills appear 
to have been subsequently masked by the medium grade regional metamorphism 
which has effected these rocks. Sulfide minemlization consisting principally 
of pyrite and/or pyrrhotite, sphalerite, galena and chalcopyrite is sparse 
throughout the hole although disseminated pyrite accounts for 1-2% of total 
rock volume in some sections, particularly the metamorphosed black shales. 
Sparse sulfides are also noted in thin, discontinuous quartz-carbonate veinlets. 
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My feeling is that the sparse sulfide mineralization observed is 
a combination of syngenetic pyrite in the shaley sections and minor amounts 
of pyrite, chalcopyrite, sphalerite and galena which were introduced along 
with the small intrusive bodies which cut the fine-grained clastic section. 
The relationship between sulfides and intrusive rocks is neither pronounced 
nor consistent as shown on the accompanying graphic assM/s, and I suspect 
that remobilization during metamorphism may account for this affect. 

The presence of disseminated and veinlet sulfide mineralization 
anywhere in southern Arizona merits careful examination and systematic 
evaluation of the source which you have recently completed. My feeling regarding 
this work is that it tends to be negative rather than encouraging for two 
reasons. The first is the virtual total absence of s~arn minerals in an en- 
vironment which would be expected to form an excellent s~arn assemblage under 
the right conditions of temperature and pressure. Also discouraging is the 
absence of even moderately strong or continuous mineralized structures in 
the 1000-foot section examined. 

Regarding future exploration and potential, I suggest that a comparison 
of the effects observed in this hole be made with those encountered in previous 
drilling and that the prospect be evaluated in that light rather than as a 
vertical zoning target since the only real vertical change appears to be an 
increase in anhydrite beginning at about 1427 feet. As you know, I feel that 
this anhydrite is probably a reflection of the sedimentary stratigraphy rather 
than a notable change in intensity of hydrothermal processes. 

LCA/jeb 
Enclosures 

.~urs very trulyy-] 

L. C l a r k  A r n o l d  

k ~_"~,~, 3 :~= .'~?:~J';" " / ~  



LOG SUMMARY 
NK-WO-6 

Drill hole NK-WO-6 was deepened from 641' to 1665' between September 23 
and October 18, 1975. Statistical data for the coring are tabulated below: 

Contractor ......... Grubbs & Sons - Casa Grande, Arizona 
Type of core ....... ~X~ 
Depth cored ........ 1024 feet 
Core recovered ..... 963.25 
Overall recovery ... 94% 
Days coring ........ 25 
Footage per 24-hour 

day .............. 41 

Drilling in this interval intersected a series of regionally meta- 
morphosed fine-grained clastic sedimentary rocks of probable Mesozoic age as 
well as small meta igneous bodies which were also found to be regionally meta- 
morphosed. These rocks were found to contain up to 1-2% disseminated pyrite 
particularly in the meta shale sections, but no important mineralized structures 
were intersected and despite the occasional presence of chalcopyrite, galena 
and sphalerite, assay values remained near background throughout the interval 
drilled. 

Sampling of the core for assaying was done by chipping rather than 
splitting the core systematically on approximately one-foot intervals. 



L. CLARK ARNOLD 
Consulting Geologist 

5115 NORTH ORACLE ROAD 
TUCSON, ARIZONA 85704 

Dec. 5, 1975 
(602) 887-5341 

Mr. Oliver B. Kilroy 
45 West Pennington Street 
Tucson, Arizona 85701 

Dear Oliver: 

Enclosed are Pb-Zn-Cu graphic assays which I had intended to include 
with the log for NK-WO-6. They were mistankenly omitted when we assembled 
the report. 

LCA/jeb 
Enclosures 

Yours very t r u l y ,  

• $ 2  ~ / / /~  7 , 

L. Clark Arnold 

! 
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P. O. Box 872 
Douglas,  AZ 85607 
October  31, 1975 

O l i v e r  B. Kilroy 
#5 Calle Corta 
Tucson, AZ 85716 

I have sectioned all of the core samples you sent, 
examined them all, and described some of them 
formally. I hope I have answered all the specific 
questions you put forth in the formal descriptions. 
As for the others, those not descrTbed, 1 list 
answers to your questions below. These samples 
have not been formally described because they so 
strongly resemble others that have been described. 

NK - 6  930 similar to 1162 but coarser 
grained. The blue color in 
the vein you question owes 
to calcite enclosing chlorite. 
No tremolite or wollastonite 
noted. 

NK - 6 1050 silty shale like 711' and 
also with a few garnets. The 
blue-grey spots on one end 
are graphite. 

.NK - 6 1075 shale with an occasional 
garnet just like 711' The 
pink spots you question are 
laumontite, occurring in 
late or post-metamorphic veins. 

NK - 6 1250 

NK - 6 1286 

meta shale like 711, etc. 

some shale. A few shattered 
garnet crystals but rock is 
not garnet[zed. 

// 



NK - 6 1383 biotite-rich meta shale; 
you are correct in spotting 
pyrrhotite on fractures 

NK - 6 1480 meta-shale; coarse quartz- 
rich lamina carries pyrite, 
galena, and sphalerite; 
pyrrhotite in rock. 

NK - 6 1665 meta-shale with pyrrhoite; 
late zeolite - calcite veins 
carry pyrite. 

I hope these  data are o f  he lp  to  you.  I w i l l  keep 
the  s l i d e s  on f i l e  here  in case you have f u r t h e r  
q u e s t T o n s .  

Bes t  rega rds  

S idney  A. W i l l i a m s  

SAW:bj 
e n c  1 s .  



i 

N K -  6 653 

The original rock was a dioritic intrusive p.~bably 
composed primarily of coarse, randomly oriented plagioclase 
.laths and interstitial hornblende. Textures have been almost 
obliterated by intense mesozonal metamorphism and some K-meta- 
somatism. 

Plagioclase has recrystallized to coarse amoeboid 
crystals showing little twinning. Granular quartz and plagio- 

clase occupy the interstices. The former calcic cores of these 
crystals are heavily sericitized. Small brown biotite flakes 
stipple the crystals and are concentrated closely where they 
have replaced former mafites. These clusters include ragged 
hornblende relicts or pennine derived from hornblende, granular 
sphene, apatite, and magnetite. 

Garnet (the brown mineral marked with arrows) occurs 
only along shear zones. These are filled with coarse quartz 
and lenses of ragged, interlocking orthoclase grains. Ortho- 
clase attacks the vein walls as well. Pyrite and minor marcasite 
and chalcopyrite were noted in the veins together with coarse 
calcite. 

NK - 6 711 

The original rock was a black, carbonaceous shale, 
perhaps with some alternate lamellae of silty or calcareous 
material. The rock has been mesozonaIly metamorphosed. 

Most of the rock con~ists now of parallel foliae of 
sericite that kink and warp around lenses or individual grains 
of quartz and orthoclase. The sericite is liberally dusted 
with graphite. Small tablets of biotite lie in the bedding 
plane and seldom cut across the foliation. 

Other lamellae appear as veins, parrallel to the 
bedding owing to recrystallization. Typically these consist of 
coarse quartz (with frilly, sutured mutual boundaries), calcite, 
and sericite. Strings, lenses, and border zones carry coarse 
clinozoisite and pennine along with other species such as pyrite, 
apatite, sphene, etc. Coarse fresh orthoclase may fill inter- 
stices between quartz grains. One lamina, rich in clinozoisite, 
carries a few fractured garnet anhedra. Tiny quartz veinlets cut 
across the foliation leading away from the siliceous laminae and 
rapidly dying out. 

No manganese minerals were noted. 

NK - 6 760 

The specimen is a breccia of  shale fragments. These are 
angu la r  chunks of  a black calc-sha]e and brecc [a t lon  may have 
occurred during synmetamorphJc (epizona]) deformation, for  ,many 
fragments are crumpled or folded. 

i 
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NK - 6 760 con ' t .  

As a result of the epizona] metamorphism quartz and 
orthoclase have recrystallized, together or indipendently and 
usually in the breccia matrix or fold cores of crumpled frag- 
'ments. Coarse sericite has developed in most fragments and its 
foliation appears to be mimetic. Opaque graphitic material 
still clouds the shale but has been expelled or pushed aside by 
calcite crystalloblasts. Small brown tourmaline euhedra are 
crystallized sparingly in some fragments. 

Thin quartz - calcite veins cutting the fabric carry 
rare pyrite. These are cut by later large veins of fluorite, 
stilbite, calcite and anhydrite that carry small beads of 
galena and sphalerite. The anhydrite subsequently has mostly 
altered to gypsum. 

NK-  6 850 

The o r i g i n a l  rock seems to have been a d i o r i t e .  I t  
was a p o r p h y r i t i c  rock wi th  numerous equant phenocrysts of  p lag io -  
clase and p o i k i l i t i c  hornblendes set in a granular  mat r i x  of  
p lag ioc]ase,  maf i tes ,  and accessories such as magnetite and 
sphene. The rock was s t rong ly  sheared p r i o r  to mesozona] meta- 
morphism. 

The p lag ioc lase has been broken down phys i ca l l y  and 
r e c r y s t a l l i z e d  w i th  t yp ica l  degenerate a l b i t e  twinn ing.  Patchy 
replacement by microc l i f ie  was noted in some c r ys ta l s .  Clusters of 
small pale brown b i o t i t e  f lakes doubtless der ive from former horn- 
blende and in some places r e l i c t s  of  th is  hornblende were seen. 

C l imps of  granu lar  sphene also tend to be embedded in b i o t i t e  
c lus te rs .  Py r i t e  occurs in retrograde or la te  metamorphic f rac tu res ,  
sometimes w i th  quar tz .  

Minerals are present i n ~ e  fo l low ing  estimated amounts: 
microc l ine 3%, p lag ioc lase 71%, b i o t i t e  13%, hornblende 3%, quartz 4%, 
sphene 2%, p y r i t e  2%, magnetite 0.5%, apat i te  0.5%, c a l c i t e  0.5%, 
pennine 0.5%. 

NK - 6 1 1 6 2  

The original rock may have been an andesite composed of 
uniform sized laths of plagiocIase and interstitial mafites. Small 
blocky phenocrysts of plagioclase are few indeed, and flowage 
alignment is crude. The rock has been mesozonally metamorphosed. 

Plagioclase remains essentially fresh but appears to be 
recrystaliized; ~t now occurs as irregular grains, virtually untwinned, 
with new granular plagioclase along grain boundaries. It is in these 
interstitial areas that skeletal or ragged flakes of biotite and 
slender poikilitic hornblende prisms have formed. Hornblende tends to 
concentrate in knots or pods; it is slightly coarser haveand associated 
with coarse calcite crystalloblasts. Pyrrhotite is associated with 
retrograde effects, whether disseminated or in veins with calcite, 
pennine, and prehnite. 

Mineral percentages are estimated as: plagioclase 71~, horn- 
blende ]2%, biotite 9~, calcite 3%, pyrrhotite 0.5%, sphene 1%, 
magnetite 0.5%, quartz 2%, pennine 0.5%, prehnite 0.5%, apatite tr.. 



NK - 6 1350 

The specimen is an andesite o f  lamprophyric aspect, 
doubtless a hypabyssal rock. The texture is even, with 
randomly oriented plagioclase laths and interstitial basaltic 
hornblende and augite. Numerous magnetite and sphene sub- 
hedra occur in the interstices. Minor accessory quartz occurs 
in the interstices. The rock shows mild epizonal alteration. 

Plagioclase is fleckes with coarse, shreddy sericite 
and the margins nibbled by coarse calcite crystalloblasts. 
While basaltic hornblende remains markedly fresh, augite is 
severely corroded by coarse pennine and calcite. Traces of 
pyrite occur in shear zones, sometimes occupied by veinlets, 
that cut the fabric. These carry a gangue of zeolites, cal- 
cite, and minor quartz, and have bleached selvages. 

Percentages of minerals present are as follows: plagio- 
clase 29%, basaltic hornblende 22%, calcite 9%, magnetite 2%, 
augite I%, sphene I%, pennine 13%, stilbite I%, chabazite 0.5%, 
quartz I%, pyrite tr.. 

NK - 6 1572 

The specimen is a silty sediment with numeorus quartz 
c lasts in a thick-bedded matrix of fine grained quartz, feldspars, 
mafites, and other detritus. One graphitic shale lamina also was 
noted. The rock has been metamorphosed in the mesozone. 

Quartz shows strong growth, especially in the matrix 
where it forms lacy crystalloblasts. Other new species have formed 
in abundance in the matrix, particularly randomly oriented flakes 
of biotite. Less common are hornblende prisms (riddled with in- 
cluded quartz and feldspar) and stubby clinozoisite prisms. Calcic 
plagioclase clasts form peculiar sieve-like intergrowths with 
quartz. Granular calcite, perhaps of late metamorphic age, occurs 
in lenses throughout the matrix. Biotite has formed abundantly in 
the shaly lamina. 

Late metamorphic veins carry albite; these are cut by 
later veins of laumontite, calcite, and minor sulfide (pyrite and 
galene). 
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!:'! 01iver B. Kilroy 
#5 Calle Corta 
T u c s o n ,  AZ 85716 

T 

P. O. Box 872 
Douglas, AZ 85607 
November 4, 1975 

Dear Oliver: 

I have reviewed your slides and prepared an additional 
three in order to answer the specific questions you 
have posed. 

Referring first to your letter: 

I.) I see little difference in metamorphic grade 
in the hole and biotite is of the same age 
and significance throughout. My apologies 
if a carelessly used adjective implied some- 
thing special about biotite at 1572. 

2.) My answer here is s i m i l a r ;  the quartz appear- 
ing in some specimens is ,  in my opin ion,  
" loca l "  quar tz .  For th~s reason, i ts  abund- 
ance would only r e l a t e  to the composition of 
the o r i g i n a l  rock. I t  is possible that  i ts  
appearance in veins or pods (by remobi l i za t ion )  
is important,  but an impression of th is  could 
only be gained from a log of the core, not 
from de ta i led  study of iso lated specimens. 

Below I have referred to the questions enclosed with the 
four l a t e s t  core samples. 

1133.5 The rock is not garnetized as you ask, but 
has the assemblage biotite - clinochlore 
(chlorite), as well as remnants of earlier 
actinoITte. The white fluffy mineral on 
fractures is clay (with calcite)) other 
large veins in the sample carry stilbite. 

~ • . . 



1589.5 The cream colored mineral you circled is 
gypsum. It derives from anhydrite, much 
of which also survives in the vein. 

1639.5 

1648 

The brownish mineral you marked is 
pyrrhotite. Another you marked is in- 
deed biotite and chlorite but the altera- 
tion is the reverse - biotite going to 
chlorite. You ask about the veins. In 
this case, and in most other samples, I 
consider them retrograde metamorphic 
rather than hydrothermal. However, just 
classif'/ing them in this manner avoids the 
genetic argument. The fact is, it's 
difficult to assess the origin of the vein- 
ing and sulfides except to say that evidence 
favors this hypothesis: the metals and 
materials were available in the rocks during 
the peak of the metamorphic event and 
migrated (as vein materials) while the rocks 
cooled down. The metamorphic event leaves 
me no clues as to whether the metals are 
syngenetic or were hydrothermally introduced 
p~o~ to metamorphism. 

The brown mineral indicated, and throughout 
the veinlets, is sphalerite, not garnet. 
The other mineral at the arrow [s pyrite, 
not chalcopyrite. 

I am interested in your observation that the anhydrite 
veining increases with depth. This could be readily ex- 
plained if you are drilling in upper Paleozoic rocks. 

I hope my comments will prove helpful to you. 

Best regards, 

Sidney A. Wil Itams 

SA~:bj 



P. O. Box 872 
Douglas, AZ 85607 
November 28, 1975 

Oliver B. Kilroy 
45 West Pennington Street" 
Tucson, Arizona 85701 

Dear Ol iver :  

Enclosed are descriptions of your last samples. 
I trust these will satisfactorily answer your 
questions. 

You refer to high values of Ba, Sr, and F. I 
have seen fluorite on occasion as you know, but 
have seen no mineral containing essential Ba or 
Sr, The Ba could wel| be hidden in the ortho- 
clase, Sr Tn a number of species. If your 
anomalous values are in the order of O.X~, this 
suggestion would surely be tenable. 

Best regards, 

Sideny A. Williams 

SAW:bj 
encls. 



4 

NK - 6 1650A 

The original rock was a b@~'ck shale, a well bedded finely 
laminated rock. Laminae of fine detrital quartz alternate with 
those rich in argillic matter, and the latter were generally rich in 
organic matter. The rock has been subsequently metamorphosed in 
the mesozone. 

Quartz has r e c r y s t a l l i z e d ,  even to the extent  o f  migrat ing 
as veins or pods of  coarse, granular mater ia l .  One such ve in,  seen 
here, carr ies coarse b i o t i t e  (now large ly  retrograde pennine), 
p y r i t e ,  and is p a r t i a l l y  l ined with crude prisms of ] o t r i t e .  Calc i te 
blebs in the quartz are common. The a r g i l l i c  laminae are converted 
to mimet ica l ly  f o l i a t e d  scales of  both b i o t i t e  and muscovite s t ipp led 
wi th i l l - fo rmed f lakes of  graphi te .  Very f ine grained or thoc lase may 
occur in the i n t e r s t i c e s .  

Minerals are present in the fo l lowing estimated amounts: 
quartz 42%, or thoclase 5%, b i o t i t e  11%, pennine 0.5%, c a l c i t e  t r . ,  
graphi te 18%, magnetite 2%, py r i t e  1%, muscovite 20%, ] o t r i t e  0.5%. 

Spec i f ic  questions asked are answered as fo l lows:  
l)  The blue mineral on the f rac ture  is ai lophane, a very 

late-formed c lay .  
2) The brownish f i lm  seen spot t ing the blue is h i s i n g e r i t e ;  

elsewhere in the specimen I th ink you are observing 
b i o t i t e .  

3) The black specks in the white mineral (which is ca l c i t e )  
are b i ts  of  graph i te .  This vein was not cut in the s l i de .  

NK - 6 1650B 

The specimen is a shale similar to 1650A but differs slightly 
in carrying some coarser, sandy laminae that alternate with silty 
and argillaceous layers. Quartz is the major detrital species ~n 
sandy lenses, but is accompanied by plag[oclase is silty ones. The 
rock has been mesozonally metamorphosed. 

Argillaceous laminae are recrystall~zed to mimetTcally 
foliated biotite and muscovite. The biotite may retrogress to pennine. 
M[crocrystalline orthoclase may fill the interstices, and these laminae 
are particularly occluded with graphite. Where graphite is most abun ~ 
dant, small prisms of clinozoisite may occur. In sflty laminae, growth 
of quartz may result in peculiar quartz - feldspar intergrowths. One 
large, highly irregular garnet crystalloblast was also seen in thLs 
assemblage. 

Percentages of minerals present are as follows: orthoclase 4~, 
quartz 51%, graphite ll%, calcite I0%, biotite 13%, muscovite 4%, 
plagioclase 6%, clinozoisite 0.5%, pyrite 0.5%, garnet 0.5%, pennine 0.5%. 

Specific questions are treated below: 
l) The blue mineral is again allophane. I saw no anhydrite, 

but suspect it would be older than the allophane. 



° 

NK - 6 1656 

Specific questions are listed below: 
l) The tan mineral you refer to is pyrrhotite, although 

you suggest gypsum. This leads me to believe that 
arrow #l is intendedl to point at the very faintly tan 
calcite in that area. 

2) The blue "string" is retrograde pennine, probably ad- 
mixed with graphite. 

3) There is pyrrhotfte over arrow #3; the grey area is 
calcite darkened somewhat by graphite dust-like in- 
clusions. 

4) The green and brown mineral (s) over arrow #4 are 
biotite that is partly retrogressed to chlorite. 

5) The shimmering brown at arrow #5 is foliated biotite 
mixed with some graphite. 



"" ~ A I ' E S T E R N '  H E T R O G R A P H I C  

Sample No.: 

Name: 

Mineralogy: 
quartz 
pla~ioclase 
ser/muscovite 
biotite 
K-feldspar 
chlorite 
opaques 
$ron oxides 
tourmaline 
leucoxene 
apa~%t~ 

1250 

Quartz-sericite schist 

iComp. (%) Individual Minerals 
Est. x PC Average % 
Orig. Pres. size (mm) Alt'd. Alteration products 

55 

I0 
20 
4 
2 
4 
3 
2 

tr 
tr 
~r 

PetrogrAphy: 

AS seen in thin section, this sample is a quartz-sericite schist (com- 
posed predominantly of those two minerals, along with relatively minor amounts 
of plagioclase, K-feldspar, biotite, etc.) Extremely fine-grained opaque 
minerals (probably largely carbonaceous material) are scattered throughout 
the rock, generally being concentrated along certain bands and lenses. 

Most of the mineralogy and textures have apparently been derived entirely 
from the metamorphic processes. However, a few narrow, irregular veinle~s 
composed of opaque minerals and iron oxides cut through the rock nearly at 
right angles to the overall schistosity. No hydrothermal effects are visible 
in the rock marginal to these veinlets, except for slight, local chloritization. 
Nearly all of the chlorite in the rock, however, other than this, appears to be 
metamorphically derived. 



W E S T E R N  P E T R O G R A P H I C  

Sample No.: 1562 

Name: Altered arkosic sandstone (or graywacke) 

Mineralosy: 
quartz 
plagioclase 
ser/muscovite 
other mic. alt. ?rods. 
biotite 
calcite 
K~feldspar 
clays 
chlorite 
epidote 
opaques 
iron oxides 
zeolites 
tourmaline 
leucoxene 
apatite 

Comp. (%) 
E s t .  x PC Average  
0ri~. Pres. size (mm) 

45 
Ii 
2 
5 
i 

12 
4 
6 
3 
i 
2 
2 
4 

2 
tr 

Individual Minerals 
% 

!Alt'd. Alteration products 

Petrography: 

As seen in thin section, this sample is an altered, metamorphosed 
impure sandstone (or graywacke). The rock is composed of poorly sorted 
quartz, feldspar, calcite, etc. 

Subsequent fracturing and veining are prominent in this sample. The 
veins are generally at high angles to the bedding or schistosity, and have 
been filled with mixtures of calcite, K-feldspar, zeolites, clays, opaques, 
and iron oxides. However, hydrothermal effects extending from the veinlets 
are very slight to nonexistent on the rock itself. 



WESTERN H E T R O G R A P H I C  

Sample No.: 1593 

Name: Quartz-biotite schist 

Mineralogy: 
quartz 
plagioclase 
ser/muscovite 
other mic. alt. ~rods. 
biotite 
calcite 
K-feldspar 
clays 
chlorite 
epidote 
opaques 
iron oxides 
zeolites 
tourmaline 
leucoxene 
aDatite 

Comp. (%) Individual Minerals 
Est.x PC Average % 
Ori$. Pres. size (mm) Alt'd. Alteration products 

55 
i0 
i 

9 
3 
2 
3 
2 

M 

3 
1 

I0 
tr 
I 

tr 

Petrography: 

This sample has undergone metamorphism of a higher grade than the two 
previous samples (1250 and 1562). The rock has a somewhat similar texture 
to Sample 1250, but biotite is now abundant (at the expense of sericite- 
muscovite. This effect is metamorphic, rather than hydrothermal). 

Later veins containing zeolites, calcite, K-feldspar, and opaques cut 
through the rock. The veinlets of K-feldspar tend to be very narrow and 
irregular. They cut the rock at high angles to the schistosity, but it is 
not certain whether they are of hydrothermal origin or merely late stage 
metamorphic. These veinlets generally contain only K-feldspar, except where 
they cut across quartz grains; there the fractures through the quartz have 
often been filled with calcite. 



W E S T E R N '  H E T R O G R A P H i C  

Sample No.: 1630 

Name: Schist 

8omp. (%) 
Est.~_PC___ Average 

Mineralogy: Drig. Pres. size (mm) 
quartz 50 
plag%oclase 9 
ser/muscovite 12 
biotite iO 
K-feldspar I 
cl~vs I 
chlorite 
epid0~ 
o~que~ ~5 
iron oxi4es 
tourmalSDe ~; 
leucoxene tr 
apatite tr 
zircon tr 

Individual Minerals 
% 

Alt'd. Alteration products 

Petrography: 

As seen in thin section, this sample is a strongly schistose rock 
consisting primarily of quartz, feldspar, micas, and opaques. The opaque 
minerals consist of extremely fine-grained, apparently largely carbonaceous, 
material strongly disseminated throughout the rock (concentrated especially 
in certain bands and lenses). 

The rock is cut by apparently secondary veinlets of quartz generally 
parallel to the schistosity; these veins usually contain abundant calcite. 
Other quartz bands, metamorphically derived, generally contain no calcite. 
The rock has been weakly to moderately fractured (at high angles to the 
schistosity); these fractures have generally been filled with calcite. 
No hydrothermal alteration e~fects extend into the rock from these fractures. 



SKYLINE LABS, INC. 
Hawley & Hawley, Assayers and Chemists Division 
P.O. Box 50108 • 1700 West Grant Road 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF SPECTROGRAPHIC ANALYSIS 

O. B. Kilroy 
Kilroy Investments 
45 W. Pennington St., #212 
Tucson, Arizona 85701 

Job No. 122347 
H&H No. 752350 

November 12, 1975 

Values reported in parts per million, except where noted otherwise, to 
the nearest number in the series l, 1.5s 2, 3, 5, 7 etc. 

Sample Number 
NK-6 NK-6 NK-6 NK-6 

Element 761-774 1065-1075 1365-1378 1650-1660 

Fe 3% 5% 3% 3% 
Ca 3% 5% 3% 2% 
Mg 1% 2% 1% 1.5% 
Ag <i 1 1 <I 
As <500 <500 <500 <500 

B 50 30 50 30 
.~Ba 700 1,000 700 1,000 

Be 2 <2 2 2 
Bi <i0 <I0 <I0 <I0 
Cd <50 -<50 <50 <50 

~Co 20 20 15 i0 
Cr i00 300 200 200 

~Cu i00 150 500 20 
Ga <i0 i0 I0 I0 
Ge <20 <20 <20 <20 

La 50 20 50 70 
Mn 500 1,000 500 500 
MO <2 <2 <2 <2 
Nb 20 20 20 20 

? ~ Ni 20 70 20 15 

-~Pb 20 I00 20 50 
Sb <i00 . <i00 <I00 <i00 
Sc 30 30 20 30 
Sn <i0 <i0 <I0 <I0 

--Sr I00 700 300 700 

Ti 2,000 3,000 2,000 3,000 
V i00 I00 70 70 
W <50 <50 ~<50 <50 
Y 30 30 30 30 
Zn <200 <200 <200 <200 
Zr I00 70 i00 i00 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

W. L.~ Lehmbeck-Manager .... 
William L. Lehmbeck 

Arizona Registered Assayer No. 9425 



SKYLINE LABS, INC. 
Hawley & Hawley, Assayers and Chemists Division 
1700 W. Grant Rd., P.O. Box 50106, Tucson, Arizona 85703 
(602) 622-4836 

CERTIFICATE OF ANALYSIS 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

ITEM CL1, 
NO. SAMPLE IDENTIFICATION p ~ l  p ~  

1 NK-6  641-652 
2 652-656 
3 656-670 
4 670-675 
5 675-679 

6 679-688.5 
7 688.5-695 
8 695-701 
9 701-706 

10 706-715- 

11 715-725 
12 725-735 
13 735-745 
14 745-753 
15 753-757 

16 757-761 
17 761-774 
18 774-785 
19 785-795 
20 795-805 

21 805-814 
22 814-818 
23 818-825 
24 825-835 
25 835-845 

26 845-855 
27 855-865 
28 865--875 
29 875-885 
30 885-895 

31 895-905 
32 905-915 
33 915-925 
34 925-935 
35 NK-6 935-947.5 

TO: 

55 
170 
140 
230 
350 

170 
95 
10 
35 
40 

25 
25 
30 
30 
60 

20 
45 
80 
95 
15 

45 
30 
25 
50 
45 

70 
85 
50 
30 
35 

40 
55 
35 

100 
40 

Zn 

R~ 

15 8O 
40 85 
35 150 
25 55 
90 115 

75 75 
45 80 
80 1000 
20 50 
75 830 

330 
105 
400 
115 
65 

35 55 
35 15 
25 110 
i0 60 
20 60 

5 65 
5 55 
5 85 

15 70 
10 55 

10 65 
15 70 
5 65 
5 65 

20 65 

5 45 
5 5O 
5 55 

15 65 
i0 60 

100 
50 

1600 
520 
50 

REMARKS: CERTIFIED BY: 

Ki/roy Inves~ats 
45 West P~mlngton St., # 212 
Tues., Arizona 85701 

Attn.: Mr, O. B. 

Trace analysis 
Spectzog~blc analysls to foLlow. 
Page 1 of 4 - Part I 

OATERE /24nS O'TEC ;,aZn 5 -- Part  Z 



SKYLINE LABS, INC. 
Hawley & Hawley, Assayers and Chemists Division 
1700 W. Grant Rd., P.O. Box 50106, Tucson, Arizona 85703 
(602) 622-4836 

CERTIFICATE OF ANALYSIS 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

ITEM 
NO. 

SAMPLE I D E N T I F I C A T I O N  

36 NK-6 947.5-955 
37 955-965 
38 965-975 
39 975-985 
40 985-992 

41 992-1000 
42 I000-i010 
43 1010-1021 
44 1021-1030 
45 1030-1036 

46 1036-1045 
47 1045-1055 
48 1055-1065 
49 1065-1075 
50 1075-1085 

51 1085-1095 
52 1095-1105 
53 1105-1115 
54 1115-1125 
55 3.125-1133 

56 1133-1139.5 
57 1139.5-1152 
58 1152-1160 
59 1160-1170 
60 1170-1176 

61 1176-1185 
62 1185-1195 
63 i195-1205 
64 1205-1215 
65 1215-1225 

66 1225-1235 
67 1235-1245 
68 1245-1255 
69 1255-1265 
70 NK-6 1265-1275 

TO: Kilro~ Investments 

Attn.: Mr. O. a. X/lrolr 

Cu Pb Zn 
p ~ n  R~n 

i0 15 65 
40 70 105 

110 210 540 
65 4O 85 
165 35 90 

110 20 70 
115 20 35 

85 20 45 
75 ,1.0 60 
5 25 95 

35 115 560 
45 195 500 
35 250 970 
55 90 205 
15 60 160 

35 60 190 
35 70 195 
30 75 290 
40 75 265 
30 80 480 

70 25 115 
50 35 90 
45 50 150 
60 20 80 
70 10 70 

20 25 65 
40 30 95 
45 660 880 
35 50 100 
20 260 335 

45 115 310 
90 540 1400 
40 180 560 
30 60 170 
45 295 630 

REMARKS: 

¢~aoa az~ZysLs 

9age 2 o f  4 - 9azt I 

CERTIFIEO BY: 

DATE REC'D: 

zo/2 s 
DATE COMPL.: 

10/31/75 
JOB NUMBER: 

752350- Part I 



ITEM I NO. 

71 
72 

"73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 

100 

TO: 

SAMPLE IDENTIFICATION 

~-6 

101 
102 
103 
104 
105 

SKYLINE LABS, INC. 
Hawley & Hawley, Assayers and Chemists Division 
1700 W. Grant Rd., P.O. Box 50106, Tucson, Arizona 85703 
(602) 622-4836 

CERTIFICATE OF ANALYSIS 

NK-6 

1275-1285 
1285-1295 
1295-1305 
1305-1315 
1315-1325 

1325-1335 
1335-1341 
1341-1345.5 

1345.5-1355 
1355-1365 

1365-1378 
1378-1385 
1385-1395 
1395-1405 
1405-1412 

1412-1418 
1418-1420 
1420-1427 
1427-1435 
1435-1445 

1445-1455 
1455-1465 
1465-1475 
1475-1485 
1485-1491.5 

Cu 
R:m 

70 
50 
35 
30 
25 

65 
50 
35 
95 
25 

190 
15 
40 
40 
15 

40 
15 
85 

110 
40 

30 
20 
40 
25 
20 

Pb 
Rm. 

50 
55 
55 

135 
40 

70 
30 
35 
20 
30 

30 
30 
75 
45 
55 

30 
20 
25 

320 
100 

105 
195 

45 
65 
35 

Zn 
pgm 

155 
140 
105 
285 
80 

215 
60 
55 
70 
65 

45 
65 

285 
130 
I00 

75 
35 
70 

425 
135 

250 
710 
75 

185 
85 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

1491.5-1498 
1498-1510 
1510-1520 
1520-1530 
1530-1540 

1540-1550 
1550-1560 
1560-1570 
1570-1580 
1580-1590 

K i l r ~  I, nvestments 

Attn.:Mr. 0. B, K i l roy  

60 
50 
35 
25 
20 

20 
30 
20 
20 
30 

35 
130 
530 
125 
50 

40 
30 
55 

210 
85 

85 
135 
275 
65 

185 

70 
95 

115 
145 
120 

REMARKS: CERTI FI ED BY: 

Trace arBlysis 

Page 3 of 4 - Part I 

DATE REC'D: 
lo/24/ s s JOB NUMeE~52350 - Part]: 



SKYLINE LABS, INC. 
Hawley & Hawley, Assayers and Chemists Division 
1700 W. Grant Rd., P.O. Box 50106, Tucson, Arizona 85703 
(602) 622-4836 

CERTIFICATE OF ANALYSIS 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

S A M P L E  I D E N T I F I C A T I O N  

~-6 

NK-6 

1590-1680 
1600-1610 
1610-1620 
1620-1630 
1630-1640 

1640-1650 
1650-1660 
1660-1665 

Crmp~ites." 

641-679 
679-715 

713-757 
757-805 
805-845 
845-895 
895-947.5 

947.5-992 
992-1036 

1036-1085 
1085-1133 
1133-1176 

1176-1225 
1225-1275 
1275-1325 
1325-1365 
1365-1412 

1412-1445 
1445-1491.5 

1491.5-1540 
1540-1590 
1590-1640 

1640-1665 

T °~ilroy Investments 

Attn.: Mr. O. B. Kilroy 

Ro I Zn 

40 
145 

50 
60 
50 

105 
35 

105 

Ni 

80 
385 
130 
275 
75 

480 
80 

120 

<0.02 I 1.0 
<0.02 0.2 

<0.02 0.8 
<0.02 0.2 
<0.02 0.2 
<0.02 <0.2 
<0.02 <0.2 

<0.O2 0.2 
<0.02 0.2 
<0.02 0.4 
<0.02 0.2 
<0.O2 0,2 

<0.02 I 0.2 <0.02 0.4 
<0.02 0.2 
<0.02 0.2 
<0.02 0.2 

<0.02 I 0.2 <0.02 0 . 2  
<0.02 0.2 
<0.02 0.2 
<0.02 0.2 

<0.021 0.2 

55 
55 

35 
55 
65 
60 
70 

30 
85 
20 
20 
70 

25 
20 
20 
45 
20 

35 
20 
20 

25 

REMARKS: I CERTIFIED BY: 

~[¢ace analys.ts 

P 4 of 4-Part I 
DATE REC'D: I DATE COMPL.: 

1o/24/75 [ io/31/7s 
JOB NUMBER: 

752350 - Part I 
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li SKYLINE LABS, INC. 
Hawley & Hawley,  Assayers and Chemists Division 
1700 W. Grant Rd., P.O. Box 50106, Tucson, Ar izona 85703 
(602) 622-4836 

CERTIFICATE OF ANALYSIS  

Charles E. Thorn 
Arizona Registered Assay( 

Wil l iam L. Lehmt 
Arizona Registered Assaye 

TO: 

S A M P L E  I D E N T I F I C A T I O N  

NK-6 1235-1245 

45W. P ~  St., # 212 
TUCSCm, Arizcma 85701 

_.A'ttn.: Mr. O. B. ~ 

GOLD SILVER COPPER 

REMARKS: 

LEAD ZINC 

CERTIFIED BY: 

MO F 
ppm 

2200 

'1'=ace analys is  CHARGES: 

PREPARATION $ 

ANALYSIS $ 

DATE REC°D: 

n/17p5 
DATE COMPL.: 

]..1.,/20/'75 
JOB NUMBER: 

752350.-.A 

i" 
t I • 

l 
i 
I 

Q 

J 

. ... 



L. C L A R K  A R N O L D  
130 NSU LTINB GEOLOGIST  

PILLAR,  Lr lWELL AND ASSr l Ig lATES 

C O N G U L T I N G  M I N I N G  & B E D L O O I C A L  I E N G I N E I E R G  

G11G N O R T H  O R A C L E  R O A D  

T U I 3 G O N .  A R I Z O N A  B G 7 0 4  

( 6 r 1 2 )  B G T - G 3 4 1  

March 20, 1978 

Mr. Oliver B. Kilroy 
# 5 East Calle Corta 
Tucson, Arizona 85716 

Dear Oliver: 

At your request, I have examined, logged and assisted in sampling 
of the drill core from drill hole NK-WO-6, at your Salome prospect. This 
work was done in light of my previous experience with the drilling at 
Salome (see report L.C. Arnold, December 2, 1975), but without visiting 
the prospect. I have also reviewed assay and petrographic results, and 
my conclusions, briefly stated, are as follows: 

i. Drilling, sampling and assaying have been accomplished in a 
very systematic way -- the exploration work meets current industry standards 
in every way. 

2. The general intensity of alteration and mineralization in 
the interval 1665 - 2464 does not differ significantly from the previous 
interval logged from 641 - 1665. 

3. With perhaps one exception, all assay and petrographic 
results may be attributed to minor thermal effects associated with small 
intermediate to basic intrusive bodies which cut the metasedimentary section. 

I have prepared graphic assays as well as a summary sheet on 
a scale of i":i00' to facilitate comparison with previous work. I have 
also reviewed the assay results in some detail and discussed them with Hr. 
Bill Lehmbeck of Skyline Laboratories. I have noted six items on the 
summary sheet which are referred to below: 

1 & 2 - Petrographic work by Phelps-Dodge Corporation has 
revealed the presence of 11% to 24% tremolite at an approximate 
depth of 2,300 feet in drill hole NK-WO-6. Tremolite rather 
than chlorite may therefore account for the light greenish 
color associated with the lower portion of the drill hole and 
my hand specimen identification of serpentine on page 18 of the 
drill log should probably be revised. Tremolite is a relatively 
common product of low to medium grade regional metamorphism and 
I do not think that its presence in this setting is necessarily 
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diagnostic of increasing temperature of formation. 

3 & 4 - Apparently anomalous nickel and chromium assays 
(see Skyline Laboratories' spectrographic analysis) are spacially 
related to diabase dikes. Under different circumstances, such 
values for nickel and chromium would be considered anomalous but 
actually only represent background values for basic igneous rocks. 

5 - The assay value of tungsten is somewhat anomalous -- 
I cannot account for these results but I feel that the significance 
is very limited because of the nearby background values for tungsten. 

6 - This section of the drill hole was described by Phelps- 
Dodge--Corporation as tonalite and appears on my log as marble. 
I suggest that this interval be rechecked to confirm the lithology. 

As you know, fluorine is presently being used as a guide to 
prospecting in connection with the search for disseminated molybdenum 
deposits, and background values of 400 - 2,000 ppm fluorine are typical 
for typical background values in this setting. 

The petrographic work by Sid Williams suggests that the narrow 
quartz carbonate veins intersected by NK-WO-6 in the metasedimentary 
section do have some pegmatitic affinity. This in itself, however, does 
not constitute encouragement unless it can be shown that such veins are 
distinctly related to larger mineralized structures. I suggest that before 
going further with the Salome prospect that you consider collecting and 
assaying a suite of calibration samples collected at distances up to 
several thousand feet from some of the stronger mineralization or mineralized 
areas in the district. 

LCA/gam 

Yours very truly, 

L. C l a r k  A r n o l d  



LOG SUMMARY 

NK-WO-6 

Drill hole NK-WO-6 was deepened from 1665' to 246~' between 
January 4 and February 3, 1978. Statistical data for the drilling are 
tabulated below: 

Contractor 
Type of Core 
Depth Cored 
Core recovered 
Overall recovery 
Days coring 
Footage per 24 hour day 

Joy Manufacturing, Tucson, Az. 
BX 
799' 
766.8' 
96% 
3O 
26.6 

Drilling in the interval 1665 - 2464 intersected a series of 
regionally metamorphosed fine-grained clastic sedimentary rocks which 
were found to be intruded by small igneous bodies having a basic to 
intermediate composition. 

Rocks locally contain several percent sulfide in the form of 
pyrrhotite, pyrite, galena, sphalerite and chalcopyrite. No strong 
mineralized structures were recognized and assay values remained at or 
near background levels throughout the interval cored. 
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SKYLINE LABS, INC. 
Hawley & Hawley. Assayers and Chemists Division 
1700 W. Grant Rd., P.O. Box 50106, Tucson, Arizona 85703 
[6021 622 -4836  

C E R T I F I C A T E  OF A N A L Y S I S  

TEM 
NO. 

1 
2 
3 
4 
5 

6 
7 
8 
9 
1 0  

1 1  

I 12 
[ 13 

14 
15 

16 
17 
18 
19 
20 

3"0: 

Au Ag Cu Pb Zn 
SAMPLEIDENTIFICATION ppm ppm ppm ppm ppm 

Project NK-WO-6: 

Composite 1665-1725 
Composite 1725-1785 
Composite 1785-1843 

1843-1851 
Composite 1851-1909 

Composite 1909-1941 
Composite 1941-2009 
Composite 2009-2070 
Composite 2070-2119 

2119-2121 

Composite 2121-2180 
Composite 2180-2234.5 
Composite 2234.5-2289.: 

2289.5-2291.: 
2291.5-2298 

2298-2320 
Composite 2320-2360 
Composite 2360-2422 

2422-2429 
Composite 2429-2464 

<0.02 
<0.02 
<0.02 
<0.02 
<0.02 

<0.02 
<0.02 
<0.02 
<0.02 
<0.02 

<0.02 
<0.02 
<0.02 
<0.02 
<0.02 

<0.02 
<0.02 
<0.02 
<0.02 
<0.02 

<0.2 
1.2 
0.2 

<0.2 
<0.2 

<0.2 
<0.2 
<0.2 
<0.2 
0.8 

<0.2 
<0.2 
<0.2 
<0.2 
0.2 

0.4 
<0.2 
<0.2 
<0.2 
<0.2 

45 
105 
45 
85 
40 

20 
5 

145 
55 
90 

50 
95 
25 
50 
60 

70 
5 
5 
5 
5 

30 
405 
60 
5 

35 

5 
5 
5 

20 
445 

20 
5 

I0 
5 
5 

Mr. Oliver B. Kilroy 
Broadway Terrace, Suite ii0 
4625 East Broadway 
Tucson, Arizona 85711 

cc: Clark Arnold,-5115 N. Oracle Road 
Tucson,AZ 85704 

REMARKS: 

Trace analysis 
Project : NK-WO-6 
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SKYLINE LABS, INC. 
Hawley & Hawley, Assayers and Chemists Division 
1700 W. Gram Rd., P.O. Box 50106, "[ucson, Arizona 85703 
(602l 622-4836 

CERTIFICATE OF ANALYSIS 

Charles E Thompson 
At'IZOnD Reg,IHered As$~ye, No. 9427 

William L. Lehmbeck 
Arizona Reg=$1ered A$1aver NO 942.5 

James A. Mart in 
Arizona Regiilerecl A$$syer No. 11122 

I T E M  
NO. S A M P L E  I D E N T I F I C A T I O N  

9 Comp. 2070-2119 
i0 2119-2121 

ii Comp. 2121-2180 
12 Comp. 2180-2234.5 
13 Comp. 2234.5-2289.5 

15 2291.5-2298 

tO: 

19 2422-2429 
20 Comp. 2429-2464 

Mo 

ppm 

< 2 
2 

< 2 
< 2 

2 

< 2 

< 2 

F W 
ppm ppm 

22 
1500 2 

3 
4 
4 

5.6 

3 
860 

REMARKS: CERTIFIED BY: 
Mr. Oliver B. Kilroy 
Broadway Terrace, Suite Ii0 
4625 East Broadway 
Tucson, Arizona 85711 

Trace analysis 
Project: NK-WO-~ 

DATE REC'O: I DATE COMPL: JOB NUMBER: 
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SKYLINE LABS, INC. 
P.O. Box 50106 • 1700 West Grant Road 
Tucson, Arizona 85703 
(602) 622-4836 "7"-c~:-~" ,~ 

Charles E, Thompson 
~ , ~  Arizona Regmtered Assayer NO. 9427 

~ . . : . . ~ ~  William L. Lehmbeck 
,--~-~"~- -~=.,*~--.~ ~ , ~ "  / --~--~,.~ --r  _ - .  str'~ona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 

CERTIFICATE OF ANALYSIS  

I T E M  
NO.  S A M P L E  I D E N T I F I C A T I O N  

NK-W0- 6 

1 Comp. 1665-1725 
2 Comp. 1725-1785 
3 Comp. 1785-1843 
4 1843-1851 

TO: 

15 
16 
17 
18 

20 

Comp. 1851-1909 
Comp. 1909-1941 
Comp. 1941-2009 
Comp. 2009-2070 

2291.5-2298 
2298-2320 

Comp. 2320-2360 
Comp. 2360-2422 

Comp. 2429-2464 

F 
ppm 

740 
520 
520 
400 

W 

ppm 

4 
4 
2 

< 2 

3 
2 
2 
4 

Mr. Oliver Bo Kilroy 
Broadway Terrace, Suite #II0 
4625 East Broadway 
Tucson, Arizona 85711 

P 
ppm 

1325 
590 
240 
225 

275 

J REMARKS: 

Trace analysis 

! . / '  / s ! I ,'11 I I  !4!~ ,2C~¢ i !b i . , [ 

DATE REC'D: 

3/21/78 "•DATE COMPL.: I JOB NUMBER: 

4/26/78 ~ YAQ 001-A 



, ',..' t : ~  ;,~*1 o~ • ',/DO West Gr, 'q t-~uad 
Tucson. Ar izona 85703 
(602) 622-4836 

C E R T I F I C A T E  

ITEM 
NO. 

15 
16 

1 7  

1 8  

SAMPLE IDENTIFICATION 

Series: NK-WO-6 

2291.5-2298 
2298-2320 

Composite: 2320-2360 
Composite: 2360-2422 

F 

ppm 

780 
650 

580 
470 

I "  

TO: 
Mr. Oliver B. Kilroy 
Suite #ii0, Broadway Terrace 
4625 East Broadway 
Tucson, Arizona 85711 

REMARKS: 

OF A N A L Y S I S  
CORRECTED REPORT 

f F v  

CORRECTED REPORT 

DATE REC'D: 

AIraci,itl ~lJ,g,~Ii,,l,(l Att,tvi., '~ , ¢14~7 

Wdhl.r l  t .  Lehrnbeck 
Arizona Reg,flered Assaver No 9425 

James A. Mart in 
Allzona Regis;If'red Assayer No, | 1122 

7 
,q 

/ 9 5 

.,..--.4.1 

" 9:?5 

y .  / 
/ /  

.- 

DATE COMPL.: 

5/19/78 

J08 NUMBER: 

YAQ 001 
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SKYLINE LABS, INC. 
P.O. Box 50106 • 1700 West Grant Road 
Tucson, Arizona 85703 
(602) 622-4836 

C E R T I F I C A T E  O F  A N A L Y S I S  
CORRECTED REPORT 

Charles E. "fhompson 
Arizona Registered Assave, No 94~'7 

William L. Lehmbeck 
Ar=zona Registered Assayer No. 9425 

James A. Martin 
Arizona Regtslered AssByer No. 11122 

ITEM 
NO. SAMPLE I D E N T I F I C A T I O N  

Series: NK-WO-6: 

i Composite: 1665-1725 
2 Composite: 1725-1785 
3 Composite: 1785-1843 
4 1843-1851 

5 Composite: 1851-1909 
6 Composite: 1909-1941 
7 Composite: 1941-2009 
8 Composite: 2009-2070 

1 CWT T-I 1805-1917 
2 1917-2031 
3 2031-2143 
4 2143-2257~ 
5 2257-2362 

6 
7 
8 
9 
i0 

D: 

1 
2 
3 

4 
5 
6 

T-I 2362-2475 
T-44 451-501 / 

5 0 1 - 5 4 7 . ~  
547-592 

CWT T-44 592-625 

CWT T-I 1150-1259 
1259-1352 
1352-1450 

1450-1563 
1563-1688 .~  

CWT T-I 1688-1805 

Mr. Oliver B. Kilroy 
c , . ~ e  ~ ~ ~, ~-~--ay Terrace 
4625 East Broadway 
Tucson, Arizona 85711 

Our W 
Job ppm 

YAQ001 3 
5 
5 
2 

4 
8 
3 
2 

YAQ002 7 .Y 
/J'" 6 

2 
2 

2 
4 
5 

20 

YAQ003 <2 
3 
3 

/ 
2 
4 

~ 2 

,I 

' ,,'f t ~¢ 

I REMARKS: 

CORRECTED REPORTS 

f 

£-- / 

"~;____ 

• ' '  

/ 

U 
J 

I DATE COMPL.: 

5/19/78 
JOB NUMBER: 

YAQ-001, -002, -003 

DATE REC'D: 



SKYLINE LABS, INC. 
Hawley & Hawley, Assayers and Chemists Division 
P.O. Box 50106 • 1700 West Grant Road 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF SPECTROGRAPHIC ANALYSIS 

Job No. DSJ023 
H&H No. YAQ001 

February 27, 1978 

Mr. Oliver B. Kilroy 
Suite #110, Broadway Terrace 
4625 East Broadway 
Tucson, Arizona 85711 

The attached pages comprise this report of analysis. 
Values are reported in parts per million (ppm), except 
where otherwise noted, to the nearest number in the series 
i, 1.5, 2, 3, 5, 7, i0, etc. within each order of magni- 
tude. These numbers represent the approximate boundaries 
and midpoints of arbitrary ranges of concentration differ- 
ing by the cube root of ten. The "accepted" value for each 
element is considered to be within + 1 step of the range 
reported at the 68 percent confidence level and within ~ 2 
steps at the 95 percent confidence level. 

Charles E. Thompson William L. Lehmbeck 
^ . :  . . . .  D ~ ; ~ + ~ r a A ,  I A e e t l t / = r  ~Jrt  Q . , I ~  



February 27, ]978 
Job No. DSJ 023 

PAGE 1 

ITEM NO. SAMPLE NO. 
1 = NK-WO-6 1785-1843 
2 = NK-WO-6 1909-1941 
3 = NK-WO-6 1941-2009 
4 = NK-WO-6 2070-2119 
5 = NK-WO-6 2234. 5-2289. 5 
6 = NK-WO-6 2291.5-2298 
7 = NK-WO-6 2422-2429 
8 = NK-WO-6 2429-2464 

CC: 

ITEM 1 2 

ELEMENT 
Fe 7% 2% 
Ca 7% 5% 
Ms 1.5% I% 

As <1 <i 
As <500 <500 
B 20 15 
Ba 150 300 

Be <2 <2 

Bi <10 <i0 
Cd <50 <50 
Co 5 <5 

Cr 30 50 
Cu 70 15 
Ga <I0 I0 
Ge <20 <20 

La 50 50 
Mn 1000 500 
Mo <2 <2 

Nb 20 <20 

Ni 15 20 
Pb 50 10 
Sb <100 <100 
So 10 <10 

Sn <10 <i0 
Sr 300 500 
Ti 7000 3000 
V 100 70 

3 4 5 6 7 8 

• 7% 10% 7X I0% 7X 2X 

i. 5% 10% 2% 7% 10% 10% 
15% 3% .7% 3% 10% 2X 

<I <I <I <I <I <l 
<500 <500 <500 <500 <500 <500 

I0 30 200 20 <I0 20 
100 200 500 300 50 150 

2 <2 <2 .42 <2 <:2 
<10 <I0 <i0 <I0 <10 <i0 
<50 <50 <50 <50 <50 <50 
<5 15 5 15 20 <5 

50 50 50 200 500 50 
3 50 20 50 :30 <2 

I0 I0 I0 I0 <I0 i0 
<20 <20 <20 <20 <20 <20 

50 50 70 I00 30 30 
300 1000 500 1000 700 500 
<2 2 3 3 <2 <2 
20 20 20 30 20 20 

<5 20 I0 100 20(3 I0 
<i0 30 20 15 <i0 i0 

<I00 <i00 <I00 <I00 <I00 <i00 
<10 15 15 20 20 <10 

<I0 <I0 <i0 <i0 <I0 <10 
i00 300 300 500 300 20c3 
500 5000 50(30 10000 7000 2000 
<i0 200 I00 20(9 150 i00 

W <50 <50 <50 
Y 10 <I0 I0 
Zn <200 <200 <200 
ZP 70 70 50 

C] ark Arno] d 

<50 <50 <50 <50 <50 
20 20 20 10 10 

• ::200 <200 <200 <200 <200 
70 200 200 7c) 100 

SKYLINE LABS, INC. _~. 
SPEClAL,STS ,N EXPLORATION GEOCHEMISTRYII',r' William L. Lehmbeck 

i Manager 
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/,Ls '~ j ,  

P. O. Box 872 
Douglas, AZ 85607 
April 8, 1981 

0. B. Kilroy 
Sui te II0 
4625 East Broadway 
Tucson, AZ 85711 

Enclosed are descriptions of the 21 samples you recently sent. 
hope you find them helpful. 

You asked other questions which i will try to answer: 

i.) 

2.) 

3.) 

4.) 

5.) 

Pegmatite formation is indeed shown by 2940 but the 
simi far looking material is post-metamorphic veining 
at 1 799. 
The large orangeish crystals of calcite in 2484 are in 
a lens segregated during metamorphism of the sediment. 
This process is indeed analogous to pegmatice formation 
seen at 2940. 
I am certain that the veining carrying sulfides (veins 
of calcite, quartz, epidote, hematite) is "younger than 
and unrelated to pegmatitic segregations. 
The tan to orange color you ask a~ut is usually hematite, 
the color tempered by admixed clays in some feldspars. 
It has formed in two ways I.) due to late hydrothermal 
activity such as anhydrite veining and 2.) simple pulveri- 
zation of iron-bearing minerais along late fractures. 
Chlorite is not really increasing with depth. H~)w much 
is seep. depends strictly on the composition that the 
or|g~nal rock may have had. 

In general the suite shows high grade, then retrograde metamorphism. 
Later are basic dikes. I suspect these as possibly related to oxida- 
tion (hematite), calcite, zeolites, and anhydrite seen occasionally 
in veins and fractures. Fir, a!ly, there has been some very late fractur- 
ing and related oxidation. 

I hope the data are useful. As always, call if you have questions. 

Best regards, 

S AI,,I: bj 
enc l s :  

Sidney A. Wiiliams 



NK6 1799 

This sample consists mainly of very coarse, finely twinned calcite 
and thick books of muscovite. The muscovite seems to fringe the 
calcite, occasionally occurring as inclusions within it. Also noted 
in the calcite are euhedral prisms of apatite. 

Anhydrite fills crackled zones or cleavages in the calcite. If 
these intersect an apatite prism, that mineral is decayed to anhydrite. 
Even muscovite may be rimmed and corroded by anhydrite. 

NK6 2483.5 

The rock is a schist derived from a calc-shale by epimesozonal 
metamorphism. The original rock featured rapidly alternating lamellae 
of silt and calcareous clays. 

Following metamorphism the silty laminae persist as seams of 
granular quartz. Sometimes calcite fills the interstices, or clino- 
chlore scales may lie on grain boundaries, paralleling the foliation. 
Shaly or clayey laminae are rich in very well foliated muscovite and 
pennine scales. These are embedded in a fine granular base of quartz 
and orthoclase or in granular epidote. Epidote is very abundant 
in some laminae, uncommon in others. The rock is cut by late, irregular 
veinlets of heulandite and calcite. 

NK6 2484 

The original rock was a calc-shale with relatively thick silty 
or sandy laminae in alternation with others of cal.careous argillite. 
The rock has been thoroughly recrystallized during mesozonal metamorphism. 

Silty or sandy laminae are now a mosaic of coarse quartz grains 
that interlock in jigsaw-puzzle fashion. Calcite may occur in the 
interstices. These laminae may be deformed into lens-like shapes 
surrounded by well foliated material from the calcareous laminae. 
These are replaced by aple green, well foliated phlogopite heavily 
stippled with tiny epidote prisms. Both minerals are also present 
in sinuous microfractures that cut the margins of the granular quartz 
lenses. 

NK6 2509 

The rock is a diabase. Long slender plagioclase laths lie 
randomly and dominate the fabric. The angular interstitial spaces 
may host a rounded olivine grain mantled with augite, or merely augite. 
The augite tends to be corroded by hornblende whereas traces of accessory 
biotite present are plastered on magmetite grains. An unusual concentra- 
tion of olivine in one place seems to be due to a cognate xenolith, 
nearly absorbed into the host. The reck is quite fres.h, showing 
only deuteric alteration. 

Augen and hornblende remain quite fresh. By contrasts all 
olivine is replaced entirely by fine scaly bowlingite. Plagioclase 
is generally fresh, but some crystal cores are severely corroded by sericite. 

Origina] mineral percentages are estimated as: plagiociase 52%, olivine 6%, 
augite 32%, biotite I%, magnetite 4%, hornblende 5%, apatite ½%. 



NK6 2576A 

The rock consists almost exclusively of quartz, and it may represent 
a segregation within a metasediment. The individual crystals are large, 
interlocking along relatively simple or slightly sutured boundaries. A 
few show strain where shearing has begun to occur. This is also shown 
by rows of elongated fluid inclusions cutting through grains along 
what appear to be incipient rock cleavage directions. Traces of wispy 
sericite are trapped in the quartz. Minute hairline fractures cutting 
the fabric may be filled with calcite. 

NK6 2581 

The original rock may have been an intermediate volcanic. There 
is little evidence of this except a scattering of 13 quartz eyes because 
the rock has been recrystallized during metamorphism. 

The rock matrix is uniformly fine grained granular quartz with 
lesser amounts of orthoclase in the interstices. Patches of sericite, 
epidote beads, and cloudy calcite may represent former plagioclase 
phenocrysts. The sericite especially is drawn out in a crude foliation 
due to deformation. As a result of the same deformation quartz eyes 
are disaggregated to granular quartz. 

NK6 2627.5 

The rock is a diabase. Thick plagioclase laths lie randomly, 
with angular interstitial areas filled by mafites. Often olivine 
is at the center of a cluster of brown hornblende prisms, but just 
as often augite proxies for olivine. Accessory magnetite occurs 
with mafites whereas apatite needles lie in the plagioclase. The 
rock is only deuterically altered. 

Olivine is totally altered to talc, bowlingite,and dolomite. Horn- 
blende remains quite fresh. Augite is corroded by pennine and accessory 
leucoxene. Plagioclase is attacked by sericite and calcite. Finally, 
chabazite fills veins cutting the fabric. 

An estimate of the original rock mode is as follows: 
plagioclase 42%, olivine 8%, augite 4%, hornblende 42%, magnetite 
3%, apatite I%. 

NK6 2771 

The rock is an augen gneiss. It may be derived from an original 
volcanic rock, but recrystallization during mesozonal metamorphism 
has blurred any primary textural features. 

The matrix is a fine pebbly aggregate of quartz, orthoclase, 
and minor plagioclase. A foliation is shown by occasional books 
of biotite and strings of tiny epidote beads and accessory magnetite. 
The foliation wraps around large eyes of orthoclase (or microc]ine) 
and polycrystalline lenses of quartz. Plagioclase may be intergrown 
with the orthoclase. Retrograde effects have been mild, confined 
to some sericitization of the plagioclase and decay of biotite to 
penni he. 



NK6 2880 

The rock is an augen gneiss similar to 2771. Although no good 
textural evidence has survived mesozonal metamorphism, it seems probable 
that the original rock was a porphyritic volcanic. 

The matrix is a fine granular aggregate of quartz, orthoclase, 
and plagioclase. There is a crude compositional banding shown by 
these minerals. Foliation, however, is shown by bands or lenses of 
shreddy sericite that occur only occasionally. Some host strings 
of granular epidote as well. Augen include pods of granular quartz 
and squarish grains of plagioclase. The plagioclase is albitized, 
hosting either epidote or piemontite and veined along cleavages with 
sericite. An unusual feature of the rock is the presence of small, 
very thin scales of hematite lying "in sericitic strings and sometimes 
interleaved with the sericite. Late calcite veinlets cut across 
the fabric. 

NK6 2940 

The rock is a granite pegmatite. It consists mainly of coarse 
quartz. Grains are large but irregular, and interlock on minutely 
sutured borders. They are also severely strained, exhibiting incipient 
rupture along two sets of rock cleavages. Microcline occurs inter- 
stitially to quartz. It shows graphic intergrowth with quartz and 
also may be penetrated by later, parallel quartz veinlets. Occasional 
scales of sericite lie in the microcline; it also shows incipient 
seri ci tization. 

Volume percentages of minerals are estimated as" quartz 72~, 
microcline 27%, sericite I%. 

NK6 3036 

The rock is an andesite of almost lamprophyric character. It 
may be related to 2509 or 2627.5 but is less basic. 

Thick plagioclase laths lie randomly in diabasic fashion. Augite 
crystals 6ccur in the angular interstitial areas. They may be mantled 
by brown hornblende, and coarse magnetite occurs with both minera!s. 

The rock shows modest epJzonal alteration. Plagioclase laths 
are stippled with sericite in their cores, and the outer parts of 
the crystals may be significantly corroded by orthoclase. The mafites 
show some decay to pennine and minor calcite. The alteration is 
earlier than crush zones cutting the fabric. These are hematite- 
stained rubble zones showing no alteration. 

Original minerals are present in the following estimated amounts: 
plagioclase 56%, augite 22%, hornblende 16%, magnetite 5%, apatite I%. 



NK6 3074 

The rock is a microbreccia, a crush zone that may border a dike 
cutting the section. The larger identifiable fragments are of two 
types. One is augen gneiss composed primarily of quartz, microcline, 
and plagioclase. This rock invariably shows evidence of severe deforma- 
tion, even mylonitization. The other fragments are severely chilled 
andesitic rocks with glassy matrices. These, although occurring 
as fragments, do not show any internal deformation. The glass is 
altered to colloidal clays. The breccia matrix is a maze of crosscutting 
calcite vei nlets. 

NK6 31 32.5 

The rock is a gneiss of uncertain origin. Metamorphism has 
been mesozona I. 

The rock consists primarily of quartz, microcline, and plagioclase. 
A crude layering is apparent. Some bands are granular quartz-feldspars; 
they may alternate with others composed mainly of coarse plagioclase. 
Other lenses or bands are coarse granular quartz + microcline or quartz 
+ plagioclase. A crude foliation is slx~wn by strings of sericite 
and epidote that lie within plagioclase. These minerals are clearly 
retrograde and derived from the plagioclase. In a few places plagio- 
clase was seen heavily rep]aced by cloudy c]inozisite and garnet, 
the garnet showing some retrograde decay to calcite. Late, discontinuous 
calcite veinlets cut the fabric. 

NK6 31 40 

The rock is a gneiss, either a reworked volcanic or an arkosic 
sediment originally. Mesozonal and retrograde metamorphism have 
been thorough. 

A goocl compositional layering is visible. Bands of granular 
quartz alternate with others composed mainly of plagioclase. Orthoclase 
occurs more sparingly, usually intergrown with quartz. Biotite tablets 
once present were well aligned to foliation, occurring almost exclusively 
in the plagioclase laminae. The biotite is retrograded to clinochlore 
and plagioclase is heavily sericitized. Epidote grains are strung 
out in the plagioclase but they may not be retrograde for similar 
strings are a common feature in quartzose layers. Epidote also occurs 
in veinlets with chabazite and calcite. 

NK6 3236.5 

The rock is an augen gneiss, perhaps a dacitic porphyry originally. 
It has been well recrystallized by metamorphism. 

The matrix is a granular aggregate of quartz and piagioc|ase, 
orthoc]ase appearing only in certain thin bands. Sericite occurs abundantly 
as bunches or isolated plates cutting along grain boundaries and well aligned 
to foliation. Whereas the sericite wraps around augen of quartz, it may cut 
right through those of plagioclase. Other scales of fine grained sericite in 
the plagioclase seem to be retrograde. Late calcite veinlets cutting the 
fabric follow oblique rock cleavage directions. 



NK6 3243.5 

The rock is an augen gneiss, doubtless an intermediate volcanic 
originally. Recrystallization during metamorphism has been thorough. 

A fine grained granular mosaic of quartz and orthoclase, occasionally 
joined by piagioclase, comprises the matrix. Subtle variations in 
the ratios of these minerals serve to define a banding. This is 
followed by scattered flakes of pale brown biotite and strings of 
small epidote beads in which magnetite may be entrained. The foliation 
wraps around augen of granular quartz, perthitic microcline, and plagio- 
clase. The fabric is cut by synmetamorphic veins of quartz, plagioclase, 
and biotite. Retrograde alteration has been negligible. 

q 

NK6 3263.5 

The rock is an augen gneiss, probably an intermediate volcanic 
originally. Metamorphism has caused modest recrystallization. 

Many augen are plagioclase showing peculiar degenerate twinning 
and complexly intergrown with microcline. Augen of microciine alone 
are uncommon. Others are polycrystalline quartz, perhaps ~ crystals 
initially. The matrix is a fine grained pebbly to jigsaw-puzzle 
aggregate of quartz and feldspars. Sericite scales are common on 
grain boundaries and show crude foliation that wraps around the augen. 
Epidote, rare piemontite, and garnet occur sparingly in sericitic 
foliae or in plagioclase augen. Thin sinuous veinlets of stilbite 
and anhydrite cut the fabric. 

NK6 3267.5 

The rock is an augen gneiss, doubtless a porphyritic volcanic 
initially. Augen of microcline and plagioclase are of various sizes 
and often poikilitic. Other clusters of granular quartz doubtless 
represent former ,~ crystals. The plagioclase exhibits peculiar degnerate 
twinning. The matrix is a fine grained aggregate of quartz and feldspars. 
They tend to be slightly elongate on the plane of foliation. Slender 
flakes of sericite are abundant on grain boundaries and are Slavishly 
aligned to foliation. Epidote, garnet, and biotite are all rare 
accessories in sericitic foliae or in plagioclase augen. Piemontite 
was also noted in the augen. 

NK6 3342 

The rock is an augen gneiss, undoubtedly a porphyritic volcanic 
originally. Metamorphism has been mesozonal. 

Augen include polycrystalline lenses o~ quartz, poikilitic micro- 
cline, and perthitic plagioclase showing peculiar degenerate twinning. 
The matrix is fine granular quartz and orthoclase. It is well layered, 
and tiny sericite scales cut along grain boundaries in abundance, 
slavishly aligned to foliation. In places the matrix may cut through 
a fractured augen. Grains of epidote occur in sericite or plagioclase 
only rarely. Once piemontite was also seen in plagioclase. 



NK6 3395.5 

The rock is an augen gneiss, undoubtedly a porphyritic volcanic 
originally. It has been mesozonally metamorphosed. 

Lenses of coarse quartz may show former embayments of 13 crystals 
clearly. Other, smaller augen include microciine and perthitic plagio- 
clase. The matrix is a uniform, granular aggregate of quartz and 
orthoclase. Scales of sericite lie on grain boundaries or even cut 
through grains, for they are very well aligned to foliation. Pale 
biotite tablets lie with the sericite; they may be askew to foliation 
in pressure shadows of augen. Accessories such as epidote, magnetite, 
and piemontite occur sparingly. Piemontite outlines a relic hornblende 
prism in one place. 

NK6 3416 

The rock is an augen gneiss, doubtless an intermediate porphyry 
originally. Augen of perthitic plagioclase and of microcline tend 
to~poikilitic. Those of quartz, once ~ quartz, are now polycrystalline. 
TI~ matrix is an aggregate of quartz, orthoclase, and plagioclase 
in nearly equal proportions. In places it is granular, in others 
it shows a jigsaw-puzzle texture. Sericite is abundant and may well 
foliated, but it also occurs in strands of ta'ngled plates that may 
cut right through (and replace) feldspar augen. An occasional syn- 
metamorphic quartz veinlet cuts the fabric, curving into tile foliation 
and dying out. 

The rock is cut by a maze of late calcite veins. These seem 
related to occasional alteration of accessory magnetit~ to hematite. 
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PETI~OGRAP++I~C A~ALYSIS 
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Prog~ble 
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Mode Mode Notes 
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Anal~sis o¢ 20 Pulp SaMples 

Cu 

ITEM SAMPLE NO. ppM 
MO 
pp~ 

U 
PP~ 

F 
ppM 

W 
ppm 

1 2 4 6 4 - 2 5 0 0  30 . 
2 2 5 0 0 - 2 5 5 0  10 , 
3 2 5 5 0 - 2 6 0 0  5 .  
4 2 5 0 0 - 2 6 5 0  9 5 .  
5 2 6 5 0 - 2 7 0 0  <5. 

& 2 7 0 0 - 2 7 5 Q  <5.  
7 2 7 5 0 - 2 8 0 0  <5,  
8 2 B 0 0 - 2 8 5 0  <5.  
? 2 8 5 0 - 2 9 0 0  ( 5 .  

10 2 9 0 0 - 2 9 5 0  ( 5 ,  

11 2 9 5 0 - 3 0 0 0  <5 .  
12  3 0 0 0 - 3 0 5 0  2 0 .  
13 3 0 5 0 - 3 1 0 0  4 0 ,  
14 3 1 0 0 - 3 1 5 0  5 .  
15 3150-3200 (5. 

16 3 2 0 0 - 3 2 5 0  <5 ,  
17 3 2 5 0 - 3 3 0 0  <5 .  
18 3 3 0 0 - 3 3 4 2  { 5 .  
19 3342-3379 (5. 
20 3379-3416 (5. 
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• 

2.  
<2. 
3. 
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3. 
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3 .  

960. 
7&O. 
600, 
900. 

1800. 

8 0 0 .  
1 4 0 0 .  

9 8 0 ,  
1 1 0 0 .  

7 4 0 .  

800. 
820. 
YOe. 
960. 
740. 

&80. 
760. 
&4e. 
840. 
3QO. 
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2. 
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Page 1 3f ......... 2 .  ................... 

June 2, 1981 

Kllroy Investments 
4625 E. Broadway, Suite ii0 
Tucson, Arizona 85711 

RMGC N u m b e r s :  

• o c e ,  J o b  

Fore ign  Job No, :  .................... 

Invoice No.: ..... TICF~45 ..... 

Client Order No.: 

Report On: 

S u b m i t t e d  by:  

Date  Received:  

Analysis: 

Analytical Methods: 

20 Sarples 

O. B. Kl]roy 

~y ii, 1981 

Cu, l-~, U308, W, F 

Determined by atomic absorption. 

Remarks: 

C~ 

W to be reported from Salt Lake City 

Enc: 1 / 
Mr. Clark Arnold, 5115 N. Oracle ~, Tucson, 
  _ ClSLC 
file 

Arizona 85704 

SJA/kd 

All values are reported in parts per milllon unless specified otherwise. A minus sign ( - - }  is to be read "less than" and a plus sign ( J r )  "greater 
than."  Values in parenthesis are estimates. This analytlcal report is the confidential property of the above mentioned c|ient and for the protection 
of  this client and ourselves we reserve the right to forbid publication or reproduction of this report or any part thereof without written permission. 

ND ~ None Detected 1 ppm " -  0.0001% ! Troy oz./ ton ---  34.286 ppm 1 ppm = 0.0292 Troy oz./ton 
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Sample Cu Mo 
:: u'.r,l'~_r s pp~  

2464-2500 50 11 

2500-2550 23 2 

2550-2600 i~ 3 

2600-2650 105 3 

2650-2700 5 3 

2700-2750 5 5 

_750-~8U0 , ~ 

~800-=o~0 ~ 4 

2950-2900 ~ 5 

2900-2950 5 

2950-3000 5 4 

3000-3050 40 2 

3050-3100 55 i 

3100-3150 15 3 

3150-3200 .,= - 

3200-3250 5 3 

3250-3300 5 3 

33(X)-3342 5 3 

3342-3379 5 3 

3379-3416 5 3 
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SKYLINE LABS, INC. 
P.O. Box 50106 • 1700 West Grant Road 
Tucson. Arizona 85703 
~602) 622-4836 

REPORT OF ANALYSIS 

.T 

JOB NO, TMq 013 
Apr i l  23~ 1981 

P&ge 1 of 2 

Mr, Oliver B. K i l roy 
Broadway Terrace~Suite 
4 6 2 5  E, Broadway 
Tucson~ Arizona 85711 

i i 0  

Analysis o£ 20 D r i l l  Core SaMples 

Cu 

ITEM SAMPLE NO, ppM 
MO Au Aq 
ppM ppM ppM 

1 2 4 6 4 - 2 5 0 0  9 0 6 6  15.  
2 2 5 0 0 - 2 5 5 0  9 0 6 7  5 .  
3 2 5 5 0 - 2 6 0 0  9 0 ~ 8  5 .  
4 2 6 0 0 - 2 6 5 0  9069 30,  
5 2 6 5 0 - 2 7 0 0  9 0 8 2  <5,  

6 2700-2750 9085 <5. 
7 2750-2800 9087 (5, 
S 2900-2850 9088 {5. 
9 2850-2900 9089 <5. 

10 2 9 0 0 - 2 9 5 0  9090  (5, 

11 2 9 5 0 - 3 0 0 0  9091 <5,  
12 3 0 0 0 - 3 0 5 0  9 0 9 2  2 5 ,  
13 3 0 5 0 - 3 1 0 0  9 1 0 0  4 5 ,  
14 3 1 0 0 - 3 1 5 0  9101 5 .  
15 3150-3200 9304 (5. 

16 320Q-3250 9299 (5, 
1 7  3250-3300 2491 <5. 

18 3300-3342 2492 (5. 
19 3342-3379 9150 (5, 
20 3379-3416 9151 (5. 

<2. (.02 < ,2 
(2. < ,02 < .2 
<2. < ,02 <.2 
(2, < ,02 ( ,2 
<2, < .02 < .2 

( 2 ,  4 . 0 2  ( . 2  
<2,  ( , 0 2  ( , 2  
<2,  < , 0 2  < . 2  
<2. < , 0 2  < , 2  
(2. <.02 ( .2  

(2. ( ,02 ( ,2  
(2. ( ,02 ( ,2  
(2, ( ,02 ( .2  
{2, <,02 ( . 2  
(2, ( ,02 ( ,2  

<:2. ( .  02 < ,2  
( 2 ,  ( , 0 2  ( ,2 
( 2 .  ( ,  02 ( o2 
( 2 ,  ( , 0 2  ( ,2  
<2. ( ,  02 ( . 2  

Charles E. Thompson William L. Lehmbeck James A. Martin 



SKYLINE LABS, INC. 
P.O. Box 50106- 1700 West Grant Road 
Tucson. Arizona 85703 
(602) 622-4836 

JOB NO. TMQ 013 
April 23, 1981 

PAGE 2 

ITEM 
P F U W 

SAMPLE NO, ppm ppm ppm ppm 

I 
3 
5 
7 
9 

11 
13 
15 
17 
20 

2464-2500 9066 450. 1200 
2550-2600 9068 <50, 880 
2650-2700 9082 <50. 2300 
2750-2800 9087 I00. 2100 
2850-2900 9089 50. 1200 

2950-3000 9091 150, 
3050-3100 9100 300. 
3150-3200 9304 100. 
3250-3300 2491 (50, 
3379-3418 9151 <50. 

, < 2 .  ( 2 ,  

. 3 .  3 ,  

. 3 .  < 2 ,  

• 3 .  < 2 ,  

. 3 ,  < 2 .  

840, 4. (2. 
1300. 42. <2, 
920. 3. (2. 
940. 3. <2. 

1400. 3. (2, 

' ~ a , n ~ ! ~  ~ "  ,,. ;.~:.,-'Y 
i 

cc: Pillar Lowell & Associates 
5115 North Oracle Road 
Tucson, Arizona 85704 
Attn.: Mr. Clark Arnold 

Charles E. Thompson William L. Lehmbeck James A. Martin 



SKYLINE LABS, INC. 
P.O. Box 50106 • 1700 West Grant Road 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF SPECTROGRAPHIC ANALYSIS 

JOB NO, TNQ 013 
A p r i l  23, 1981 

Mr. Ol iver  B. l< i l roy 
Broadway Ter race~Sui te  l lO 
46.°5 E, Broadway 
Tuc~.~on ~ Ar izona 85711 

Ana lys i s  o£ 20 D r i l l  Core SaMples 

The attached pages comprise t h i s  r e p o r t  o£ ana lys i s ,  
Values are repo r ted  in p a r t s  per. M i l l i o n  (pp~)~ except where 
o therw ise  no~ed~ to The nearest  number in ~he s e r i e s  I )  1,5~ 
o 3 5~ 7 10 etc w i t h i n  each order o£ Magnitude These 
numbers rep resen t  the approximate boundar ies  and Midpoin ts  
o£ a r b i t r a r y  ranges o£ c o n c e n t r a t i o n  d i £ f e r i n g  by the 
r e c i p r o c a l  o~. the cube roo t  o~ ten,  The ' accep ted '  value 
i s  considered to be w i t h i n  + or - I s tep o£ The range 
repor ted  at  the 68 % conf idence l eve l  and w i t h i n  + or - 2 
steps at  the 95 % con?idem~ce l e v e l ,  

c k  
Nanag ?- 

Charles E. Thompson Wil l iam L. Lehmbeck James A. Martin 
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SKYLINE LABS, INC. 
P.O. Box 50106 • 1700 West Grant Road 
Tucson, Arizona 85703 
(602) 622-4836 

30B NO, THg 013 
P AGE I 

ITEM NO. 
I 
3 
5 
7 
? 

11 
13 
15 

SAMPLE NO. 
= 2464-2500 9066 
= 2550-2600 9068 
= 2(=50 -2700 ?OB2 
= ?-750-2B00 9087 
= 2 8 5 0 - 2 9 0 0  ?OB? 
= 2950-3000 9091 
= 3 0 5 0 - 3 1 0 0  9100  
= 3150-3200 9304 

ITEM 1 3 5 7 9 11 13 15 

ELEMENT 
Fe 5,% 
Ca 7.% 
Mg I,% 

5.% 3,% 3.% 3.% 5,% I0,% 1,5% 
2,% 2,% 1,% 1.5% I.% 5.X .5% 
.5% ,5% ,5% .5% .5% 3.% ,5% 

Ag <1 
As <500 
B 30 
Ba 200 

<1 <1 <1 <1 <1 (1 <1 
<500 <500 <500 <500 <500 <500 <500 

20 10 I0 I0 <10 70 <10 
500 150 150 150 150 100 200 

Be <2 

Bi <10 
Cd <50 
Co <5 

Cr 15 
Cu 7 
Ga ( tO  
Ge <20 

<2 <2 <2 <2 <2 <2 
<10 <10 <10 <10 <10 <10 
( 5 0  < 5 0  <50 ( 5 0  ( 5 0  <50 

<5 (5 <5 <5 (5 30 

10 <10 10 15 10 15 
7 <2 5 <2 <2 70 

<10 <10 <10 <10 ( 1 0  <10 
(20 <20 <20 <20 <20 <20 

<2 
<10 
<50 

<5 

10 
<2 

<10 
<20 

La <20 
Hn 700 
Mo <2 
Nb < 20 

<20 <20 <20 <20 <20 ( 2 0  
1000 200  200 200  200 1500 

<2 <2 <2 <2 <2 <2 
<20 <20 <20 <20 <20 <20 

<20 
150 

<2 
<20 

Hi 7 
Pb <10 
Sb <100 
Sc < 10 

<5 <5 <5 <5 <5 50 
15 <1o lO <1o <1o <I0 

<100 <100 <1oo <1oo <IOO <1oo 
<10 <10 <10 <10 <10 10 

<5 
<10 

<100 
<10 

Sn <10 
Sr ( 100  
Ti 1500 
V 20 

<10 (10  <10 <10 <10 < 1 0  
<100 <100 <100 <100 <100 150 
1500 1000 " 1000 1000 1000 7 0 0 0 ~  

20 15 15 15 15 150 

<10 
< 1 0 0  

700 
15 

W < 5 0  <50 
Y <10 <10 
Zn <200 <200 

Z~hades E. ThOmpson 50  

<50 <50 <50 <5O 
<10 <10 (10  <10 

<. oo < 2 0 0  < 2 0 0  < 2 0 0  

70 WH~2L. Lehrnbec~ 0 30 

(50  <50 
<10 <10 

<200 <200  

6,rq7cIn~ Req i s t e red  Aqq~ , . . ~ r  e,~o 11122  
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SKYLINE LABS, INC. 
P.O. Box 50106- 1700 West Grant Road 
Tucson, Arizona 85703 
(602) 622-4836 

JOB NO, TMQ 013 
PAGE 2 

ITEM NO, SAMPLE NO, 
17 = 3250 -3300 2491 
20 = 3379-3416 9151 

ITEM 17 20 

ELEMENT 
Fe 1 . 5% 2.0% 
Ca ,TX .7% 
Mg .3% .5X 

Ag <I <I 
A~ <500 <500 
B 10 (I0 
Ba 150 200 

Be (2 <2 
Bi <Ig (10 
Cd (50 (50 
Co <5 (5 

Cr (10 15 
Co (2 (2 
Ga (10 (10 
Ge (2Q (20 

La < 20 ¢20 
Hn 150 150 
Mo (2 <2 
Nb <20 <20 

Ni (5 (5 
Pb (10 10 
Sb (I00 (I00 
Sc (I0 (I0 

Sn ( I 0  ( I 0  
Sr (100  (100 
• i 500 1000 
U l a  20 

W (50  (50 
Y < I 0  10 
Zn ( 2 0 0  (200 
Z r  50 50 

C C :  Pillar Lowell & Associates 
5115 North Oracle Road 
Tucson, Arizona 85704 
Attn.: Mr. Clark Arnold 

Charles E. Thompson William L. Lehmbeck James A. Martin 
• - ~ • , ~ . . . . . .  ~ -  ,~ . . . . . . .  L , -  , 3 , ~ " ~  A t i l , - , , ' , ~  I ; : ; l ~ O i q t ~ , r a , - I  A ~ : : , . . , * ,  N n  1 1 1 ~ 2  
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WORK ORDER AND RECEIPT 

P.O. Box 17376 • Tucson, Ariz. 85731 * Phone (602) 298-2779 

Customer . / ' ;  ,.C z:<.¢,, , - ~c.,~I/:>,'. ,~'> ," "'/IC..<j 
" t / . : "  ~ ~ i . 

Invoice Address__,'_/L " )  ,~/z: ,/.,': .'~ . ~ : ~ , ' ~ , -  

i / 

F i e l d ~ ' ~ .  ~. ~ - . . .  _ _  County_~,,~.L,~t~?-- 

Hole s i z e ~ _ _ _ t o  . . . . . . . .  ft. size . . . . .  to 

Date.. 3 : ' 2 3  ~ /  ..... 

Well Name & No. v_Z_?_Z_~r:,//. 

Job No ~ ." J /  

State_Z~'_&LL/ 

Ft. O thers__  

This is to ver i fy the order for a _  , "  survey on the above ment ioned well. 

The Customer agrees to the Rates, Terms and Conditions as set forth in Price List No. as quoted. 

Is f i l ing o f  survey wj th Governing Agency required by exist ing Law, Rule or Regulation? . . . . . .  

By. 
Customer/Agency thereof 

Arr ived at well: Date~.~2'_3~_LTime "" _Le f t  wel l :  Date3=23-~/T ime -. Standby t ime . - _ _  
/ 7  i . ~ "  

Travel from_. ~_.'~_2 '~. __to i ' .~  ~ ,'" Round " ?e) • .. tnp_~_..,_miles. Surveyed f r o m _ _ _ Q ~ t o ~  -~ ~ ~" 
f ;  

Footage surveyed. 3 / 5 " 0  " ~  

Distance between Survey Stations:/o__~_0__ Traversed f r o m _ _ _ _ - ~ t o ~ _ _ F o o t a g e  t r a v e r s e d . -  

R e m a r k s : ~ .  

By .,,,~i.. • , .  , . . . .  . ' .. . - . . . .  ' I . , ~ .  "~',r',~.. ' ...... :.<.' By. 

M o i l e n - H a u e r  S u r v e y i n g  C o m p a n y  Customer~Agency thereof 

\ 
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GLOBO DE PLOMO ENTERPRISES 

( ~  P.O. BOX 872 
DOUGLAS, AZ 85607 
USA 

October I, 1984 

OLIVER B. KILROY 
INVESTMENTS 
Suite 110 - 4625 East Broadway 
Broadway Terrace 
Tucson, AZ 85711 

7 

Dear Ol iver: 

Enclosed are data for your 17 core samples. I thought 5 thin sections 
adequate for the basic data and examined the remainder with the stereo- 
microscope. Some features have been marked on the core, returned 
to you by parcel post. 

The assemblages are as follows: 

I.) 
2.) 
3.) 
4.) 

metamorphic biotite-plagioclase 
late metamorphic epidote-pyrite-calcite-quartz 
shearing producing chlorite-muscovite 
late gypsum veining. 

Assemblage (2) is the band at 1134, the remainder of this piece is (I). 
The chloritized shear material is hosting the gypsum veins at 1119 and 
is beautifully seen in 903.5. 

Please do call if you have further questions. 

Best regards, 

Sidney A. Williams 

SAW:bj 
encls. 

TEL: (602)364-9637 / TLX: "GLOPLO" / SHIPPING: 1201 F AVENUE, DOUGLAS 



746 

The pink spots are anhydrite partly altered to gypsum. 

759 

The original rock was a porphyritic intrusive one with squarish 
plagioclase phenocrystals in a granular quartz-feldspar matrix. Meso- 
zonal metamorphism has not obliterated texture. 

Plagioclase phenocrysts have been altered in part to granular 
epidote, the remaining outer portions subsequently sericitized, and 
quartz phenocrysts have disaggregated to granular lenses. Granular 
orthoclase comprises the matrix, hosting strings of epidote grains 
and hornblende prisms that follow a vague foliation. Parallel to 
the fabric are vaguely defined veins in which pyrite is disseminated. 
The gangue replacing the host rock in these features includes muscovite, 
calcite, epidote, actinolite, and quartz. Retrograde alteration to 
produce pennine is more pronounced in these structures. 

786 

Pink gypsum veins cutting across earlier white quartz veins of 
metamorphic age. 

790 

Quartz-calcite vein with hematite, chlorite, calcite assemblage 
in walls. 

791 

The rock represents a gneissose porphyry but here has been sheared 
and severely retrograded. Little remains of primary features. 

Quartz remains unchanged in the matrix whilst all feldspars have 
altered to coarse shreddy sericite and calcite. Oval plagioclase 
augen are replaced by sericite or muscovite plus a little pennine. 
All matrix mafites have been replaced by rosettes of pennine and granular 
calcite, the two minerals in strings and bands due to earlier shearing. 
Large pink spots of anhydrite have formed in the matrix, since altering 
entirely to gypsum. 

866 

White (and pinkish) gypsum in shars cutting earlier quartz veins. 



903.5 

Pyrite disseminated in detached lenses (pieces of vein matter) 
in the grey spots. The core is in a shear zone and the brecciated 
material cemented by calcite. 

944 

The rock is a gneiss derived from a porphyritic intrusive by 
mesozonal metamorphism. Plagioclase phenocrysts remain as augen that 
are either fresh or have been retrograded to fine grained sericite. 
They lie randomly in a fine grained matrix of quartz and orthoclase 
in which are embedded innumerable small books of biotite. The biotites 
swarm along foliae and occur in bunches outlining hornblende in the 
protolith. Accessories such as sphene and epidote occur with the 
biotite. 

Granular quartz veins follow the fabric and are synmetamorphic. 
They are bordered by hornblende, green biotite (it is brown elsewhere), 
calcite, and host abundant epidote. Seams of gypsum cut across these 
veins. 

964 

The original rock appears to have been a porphyritic intrusive 
or hypabyssal rock carrying small plagioclase, quartz, and mafite pheno- 
crysts in a granular quartz-feldspar matrix. Quartz veins with seri- 
citized selvages may have cut the rock prior to mesozonal metamorphism 
and retrograde alteration. 

Plagioclase augen remain in outline but are replaced by very 
fine grained sericite and calcite. Rosettes of pennine scales replace 
mafites. Vein quartz is strained and has begun to shear along the 
walls though the pyrite in it seems unaffected. Muscovite books foliated 
along the vein margins are considered to have developed from a sericite 
envelope present earlier. Very fine shreddy sericite packs fractures 
that cut across the vein. 

1007 

Plagioclase-biotite gneiss cut by late veinlets of white gypsum 
(marked on core). Parallel lines show retrograde bleached zone with 
calcite-filled fracture in center. 

1026 

Fresh p l a g i o c l a s e - b i o t i t e  gneiss. 
is cut by gypsum vein (B). 

1065 

The thick vein is coarse gypsum. 
calcite. 

Calc i te vein (A on core) 

The c rys ta l s  you marked are 



1066 

Fresh plagioclase-biotite gneiss cut by gypsum veins. 

I O82 

The original rock was a basic porphyry, perhaps hypabyssal, with 
a few quartz eyes and numerous plagioclase phenocrysts packed in a 
matrix of plagioclase. Hornblende phenocrysts were also present. 
The rock has been mesozonally metamorphosee. 

Hornblende is most affected, altering entirely to biotite which 
has begun to foliate in the matrix and flow around phenocrysts. 
Accessory calcite and sphene may occur with it. Plagioclase was fresh 
during prograde effects, later to be clouded with a little retrograde 
sericite. Plagioclase is heavily altered to sericite and epidote 
along veins of strained quartz cutting the fabric. Calcite-filled 
fractures cut cleanly across the veins. 

1104 

Crushed retrograded gneiss in shear zone cemented by chlorite 
and muscovite. 

1119 

Chloritized gneiss, sheared, with chunks of coarse vein quartz (Q) 
and younger veins of gypsum (G on core). 

1134 

Gneiss; most pyrite is in epidote bands (between lines on core). 
The larger flaky crystals are gypsum; the grey-green you marked is 
smectite filming a late fracture surface. 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

JOB NO, TMQ 019 
October I0~ 1(784 

744-790 1 
PAGE 1 OF 1 

Mr, Oliver B, Ki l roy  
Broadway T e r r a c e ,  Suite 
4625 E, Broadway 
Tu(::son ~ A r i z o n a  8 5 7 1 1  

110  

Analysis o£ 8 Rock Chip SaMples 

Au Ag 
ITEM SAMPLE NUMBER (pp~) (ppM) 

1 7 4 4 - 7 9 0  1 { . 0 2  < . 2  
2 7 9 0 - 8 4 3  2 < . 0 2  < . 2  
3 8 4 3 - 8 9 7  3 { . 0 2  { . 2  
4 8 9 7 - 9 4 2  4 ( . 0 2  < . 2  
5 ? 4 2 - ? 8 4  5 < . 0 2  < . 2  

~ . 6  
7 
8 

7 8 4 - 1 0 2 8  6 ,02  1 , 0  
1 0 2 8 - 1 0 8 1  7 ( , 0 2  < , 2  
1 0 8 1 - 1 1 3 3  8 ( , 0 2  ( , 2  

Charles E. Thompson 
Arizona Registered/umayer No. 9427 

William L. Lehmbeck 
Arizona Registered As~myer No. 9425 

James A. Martin 
Arizona ReglMlfed ~ No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson,  Ar izona 85703 
(602) 622-4836 

REPORT OF:" SPECTROGRAPHIC ANALYSIS 

JOB NO. TMQ 019 
October 10, 1984 

744-790 I 

Mr. Ol iver  B. K i l r o y  
Broadway Terrace, Sui te  110 
4625 E. Broadway 
Tuc:son~ Arizona 85711 

Analys is  o{ 3 Rock Chip SaMples 

The attached pages comprise t h i s  r epo r t  o£ ana lys i s .  
Values are repor ted in parrs  per ~ i l l i o n  (pp~)~ except where 
o~herwise noted~ ~o ~he nearest number in the se r ies  I ,  1.5, 
2~ 3, 5, 7, 10, e tc .  w i t h i n  each order o£ ~agni tude. These 
numbers represent  the approximate boundaries and Midpoints 
o{" a r b i t r a r y  ranges o£ concent ra t ion d i£~er ing  by the 
r e c i p r o c a l  o£ ~he cube root  o~ ten. The 'accepted '  value 
is  considered to be w i t h i n  + or - I step o£ the range x~h 
repor ted at the 68 % con£idence leve l  and w i t h i n  + o ~ /  
steps at the 95 % con£idence l eve l .  ~ ' * ~ j ~ T ~ / f l /  / 

/ 

? 

Charles E. Thompson 
Arizona Registered Alm~/er NO. 9427 

William L. Lehmbeck 
Arizona Registered Aiuyer No. 9425 

James A, Martin 
Arlzoml Reglstered Ammyer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
( 602 )  622-4836 

ITEM 1 4 B 

ELEMENT 
Fe 5X 5X 7% 
Ca 5X 5X 3X 
Mg 2% 2% 2X 

Ag <I <I <I 
As <200 <200 <200 
B 10 20 10 
Ba 700 500 500 

Be <2 <2 <2 
Bi <10 <10 <10 
Cd <50 <50 <50 
Co 20 10 15 

Cr 100 70 150 
Co 7 50 20 
Ga 20 30 30 
Ge <20 (20 (20 

La 30 50 30 
Mn 1500 1500 1500 
Mo <2 <2 <2 
Nb <20 <20 <20 

Ni I0 5 5 
Pb I0 50 15 
Sb <I00 <I00 <100 
Sc 15 I0 15 

Sn <I0 <10 <I0 
Sr 500 200 300 
Ti 50(}0 3000 5000 
V 200 200 200 

W <50 <50 <50 
Y 2 0  20 20 
Zn <200 <200 <200 
Zr 150 100 150 

ITEM 

JOB 

NO, 

NO, TMQ 019 
PAGE 2 

4 = 
8 = 

SAMPLE NO, 
7 4 4 - 7 ? 0  I 
1377-942 4 
10BI-1133 B 

Charles E. Thompson 
Arizor~ Rqh l~n~ Ammy~r No. 9427 

William L. Lehmbeck 
Adzon= Regh;tered AmuWer No. 9425 

J a m u  A. Mm'tln 
Ariz~ne Reg~temd Ammym' No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Ar izona 85703 
(602) 622-4836 

R 1E P O R T O I:" S 1 "> t9 C T R O G R A P H I C A N A I,.. Y-f.'; I S 

---'-P j . . . .  

JOB NO. TMQ OI9A 
November 7: 1984 

7 4 4 - 7 9 0  '! 

Mr. Oliver B, Kilrov 
Broadway Terrace~ Suite 110 

4625 E. Broadway 
Tucson: Arizona 85711 

Analysis o? I PlJlp Sample 

T h e  attached pages co~4prise this report o~ analysis, 
Values are reported in parts per ~i].].ion (ppM), except where 
otherwise noted: "to the nearest number in the series I, ~..5~ 
2~ 3> 5~ 7, 10> etc. within each order of" Magn:i. tude. These 
numbers represent the approximate boundaries and Midpoints 
o~ arbitrary ranges of' concentration di~÷'ering by the 
reciprocal of the cube root o÷' ten, The 'accepted / value ,'-~. 
is considered to be within + or - I step o~ the rmnge~,~/~, 

w.1. t h I n + o r ~ c ~ ; ~ J  i~ reported at the 68 7, confidence level ancl .'~ ..... -,,~,~ , 
steps at the ~5. Y. con.Yidence ].eve]., /' "',,"~ /. /' 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A, Martin 
Arizona Registered Auayer No. 11122 



ITEM 6 

EI...EMENT 
l:"e 7% 
Ca I 07.. 
Mg 3% 

A g < I. 
As <500 
B 10 
Ba 700 

Be <2 

Bi <I0 
Cd < 50 
C:o 20 

Cr  150 
Cu I 000 
[-;a 10 
Ge <20 

L..a 20 
Mn 1 0 0 0  
Mo <2 
Nb <20 

N i  10 
P b 30  
Sb < 1 0 0  
S c < 10 

Sn <I 0 
St" 100 
T i 5000 
V 200 

W <50 
Y 10 
Zn <200 
Zr 100 

SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

J 0 B 

T. TEIM NO, 
6 

NO, "fM[,) 019A 
PAGE ~'~ 

SAMPI_E NO, 
984'"'J. 028 8 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered As=myer No. 9425 Arizona Regiltered Asayer No. 11122 
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P. O. Box 872 
Douglas, AZ 85607 
Dece~nDer ZT, 1979 

O. B. K[Iroy, 
Su ~Ce #I I O. 
4EZE E, Broad~rav 
Tucson, AZ 85-71~ " 

Dea r 0 1 Ever : 

A/K- /2  '~ i J  

Enclosed ar~ descriTptTon~ of t~L~n sections taken  from the samoles 
you went m~ last: ~tee[c. [ hope tkey ~r[II kelp ans~er your questions. 

I~otFL: ~oles sEo~ t~.~ countrl~ rocF, to Be gneiss, derived from original 
~gneous and sedimentary rocks ~y" v~rtue of mesozonal metamoro@L[sm. 
T~ere was also an older volcanic unit present CNK - 12_ 70~-7Q8~. 
proB-aBIy- during t~e dy{ng stages of metamorp~Tsm~ t~te rocks were 
r~trograded and minor py.rrte Cntroduced. 

Secondl~, EoIe 12. sEows an aBunda~.ce of younger volcanic rock., pro-. 
BaB.l~ occurring as dikes.. All of t[zese ar~ essent~a] ly t~e same, 
described ,a~ ~-asalt or basic ande-s[te. Thes~ hav~ altered them- 
~Ives and ad~o[n[ng gne[sses ~o m[n~ral~ suc~ as hematite - calcite - 
ser~c~te. T~ese d[~es appear unrelated to the sulf~d~s~w~L[c[z [ 
Be~l ['~Te ~,~ere earl ~'er, 

~'our pegmat[tes- ~ quartz veins ar~ certa[n Bands and segregations in 
the gneiss. No younger pegmat~t[c roc~ were found, 

A~ for spmc[f[c questions: 
])_ TF~e m[n~ra] resembl[ng fiuorrt~ in 68F-695A ~s cle.avabie, 

i'ron--s.ta [ned feldspar. 
7_[ TE~ gradat[onal cRange you noted in some volcanic fragments 

['s" due to c~i[11tng, along contacts. Tills c~LTlled border 
effect darkens t~Le rock. 

3~_ Iron oxides rn veins sucFi as 4~-l~95,are primary. 
4[ T~e rock a~ 395-405 ~s a i~gFLt colored layer in the gneiss, 

not  a pegmatite or apl[te 
~_ T~Ce prisms ~n 13 - l~]OA are browm Crate earth, b~arTng]_ epidote.. 
#~ ~ron cux[des ~n. 13 - 125 - 130 at-- of retrograde age, t~LOSe at 

14OA are related to weathering. 

Bes~: regards, 

S ~'dne.y" A. ~.~[ I l ~ams 

SA~: bj 
encl~: 

I • 



December 51, 1979 

Dear Sid : 

Much obliged for your petrographic work and enclosed 
is my check for the bill. 

Taking into consideration the location NK~I2 and NK~i5 - 
#15 is 900 feet east, apDroximately, of #i0 and ~12 is 2100 
feet east of #15 - and the results of some of your previous 
work, would you comment, ranging from possible to probable, yes, 
no or mayb~ on my following conclusions: 

i. The allanitic eoidote at ~#15-140A represents peg- 
matitic or related activity. (Was any of the other epidote also 
allanitic, such as the prismatic at ~#12-675-6857) 

2. From I, therefore, at least some of the epidote 
found on the mroDerty and in the drilling may be accessory or 
Dropylitic to De~o~natitic activity. 

5. The muscovite in 140A is related to the activity in 
1 and its being found ~ #Oside the plagioclase outside the frac- 
tures indicates muscovite may be developed at variable distan- 
ces from fractures not seen. Therefore, the muscovite found at 
h~@15-180, ~,~#12-685-695 A ~ B, ~K~10-745 and in some of the 
other previous petrographic results is pegmatitic. 

4. The biotite in 685-695A is newly introduced and, be- 
cause of its proximity to the muscovite, is oegmatitic. There- 
fore, some of the other non-foliated biotite found in this suite, 
such as at 705-708 and 675-685 and in other holes such as at 
NK#I0-745 is also pegmatitic. 

4ao In a synkinematic environment, some minerals that 
look metamorphic are really hydrothe~aliy introduced. The bio- 
tite at 685-695B and 575-585, as examoles, may be of this nature. 

5. ~ere is lateral zoning between @15 and #12 where the 
fractures at 140A are related to those of 675-685. Therefore, 
the assemblage Dyrite, ailanitic eoidote, sohene, muscovite, ser- 
icite may grade into quartz, calcite, Dyrite and, by proximity, 
pennine, sericite and the clay. 

6. The vein at 485-495 also is related to 675-685 and, 
thus, to 140A. Thus, the assemblage is extended to include iron 
oxides. 

7. Since magnetite is found with the biotite at 575-585, 



December 51, 1979 

Page 2 - Letter to S. A. ~illiams 

it should be included in the assemblage as should some of the 
mag. found elsewhere on the property. 

7a. The iron oxides Droxy for sulphides with the peg- 
matitic activity. 

8. Although the strong deuteric alteration seems to be 
fading with depth, alteration, actually, is increasing in 

strength because biotite is belng introduced at depth, not seen 
in the deuteric zone, prior to retrograde. The latter may be 
decreasing simply because the temperature of the rock is not 
fabling off as fast at depth. 

9. The volcanics that alter themselves (I assume this 
means the solutions attendent with their intrusion or forced 
out during solidification impregnated the volcanics and form- 
ed certain minerals) to hematite, calcite and sericite may be 
related to 485-495 and, therefore, to 140A by zoning. Addition- 
ally, the other volcanics on the prospect which you've Detr0- 
graphed and found pyrite, hematite, sericite and ~raphi@ inter- 

~s=~are related. 

i0. The orthoclase and hematite c~ystals found in veins 
as described in one of your first descriptions designated as 

"Younger Mineralization @I" and my map symbol @l is related to 
the orthoclase of 705-708. Therefore, orthoclase is added to 
the above assemblage. 

By the way, in as much as the ~o holes each P~d five 
feet of surface casing, DreDaratory to deep drilling, ~he Lik- 
lihood of surface sluffing seems minimal. Relative to our state- 
ment ~6 about iron oxides at 140 feet being due to weathering, 
is any other explanation a mossibi!ity? 

I'd appreciate your brief answers to the above, includ- 
a comment about allanitic emidote possibly being found elsewhere 
in ~he holes. Thanks again for your help. 

~est Regards, "'- 

..,. j- / 



P. O. Box 872 
Douglas, AZ 85607 
January 2, 1980 

O. B. Kilroy 
Suite II0 
4625 East Broadway 
Tucson, AZ 85711 

Dear Oliver: 

In answer to your questions in your l e t t e r  of the 31st. 
l )  i would have noted a l l a n i t e  wherever I saw i t ,  and only 

saw i t  in the one specimen. The presence of rare earths 
in epidote (thus a11anite) is usua l l y  due to e i ther  
pegmat[ t ic  in t rus ions or to segregatf ions developing 
in rocks undergoing metamorphism. '1 prefer  the l a t t e r  
i n t e r p r e t a t i o n  because I saw such segregations developing 
[n these rocks. 

2) The epidote in the rocks has formed in response to qu i te  
ordinary metamorphic conditions, not due to proximity 
of igneous pegmatites. 

3) The muscovite has formed by addition of water and potassium; 
the fractures along which these ingredients entered the rock 
have doubtless long since been healed. 

4) The non-foliated biotite appears to have formed during 
metamorphism but after deformation. I take this as evi- 
dence that the rocks were heated (and recrystallizing) much 
longer than they were subjected to stress. 

4a) Well, at least the potassium and water may be introduced, 
but these two components alone don't signify amy particular 
source. 

5) There may be la te ra l  zoning, wi th mc.~e L'goodies" such as 
a l l a n i t e  and muscovite in #13. But th is  could be due to 
the prox imi ty  of #13 to some sor t  of s t ruc tu ra l  zone that  was 
ac t i ve  during metamorphism. 

6) No. The iron oxides are definitely younger, related to 
vulcanism. 

7) The magnetite is certainly related to the biotite; they 
were compatible during metamorphism. 

7a) No, in fact the reverse seems to be true. When elements 
such as rare earths, potassium, and water are mobile, sulfur 
is a lso.  

8) Probably t rue.  
9) No. A l t e r a t i o n  re lated to the volcanics is rea l l y  feeble,  

and low temperature. I t  would be unreasonable to expect a 
"ho t "  vein or assemblage to be re lated to vulcanism I have 
s e e n .  

10) Orthoclase ( in veins or r e c r y s t a l l i z e d )  seems to be re!ated 
both to younger vulcanism and to r e c r y s t a l l i z a t i o n  and 
segregat ion during metamorphism. 



Finally, I s t i l l  think iron oxides at 140 feet | ike ly  to be due to 
weathering. Surprisingly, oxygenated waters can even reach to 
1000' or more in some cases~ 

I hope thase comments help. Just to make sure we are communicating 
well, I want to reiterate that al l  evidence suggests to me that 
"pegmat[tic ac t i v i t y "  has begun to occur during metamorphism, using 
1ocally derived materials from the gneisses. I see no sign of 
pegmat[tes from some foreign source invading the country rock. 

Best regards, 

Sidney A. Williams 

SAW:bj 



NK - i2 15 - 25 

The rock is a gneiss of uncertain origZn. It consists of 
lenses and bands of plagioc]ase and microcline with st<ingers of 
strained quartz in between. Larger microcl[ne grains may host 
beads of plag[oclase but there are no evidences of replacement. 
Hornblende and biotite crudely aligned to foliation occur mainly 
in feldspar-rich bands. 

Following mesozonal metamorphism was an ep[zonaI event, probably 
retrograde in character. Biotite is entirely replaced by penn[he 
and minor hematite; hornblende is partly altered to pennine and 
coars~ ep[dote. Plag[oclase is clouded wi th  ser[c[~e and may host 
ep[dotewi~[le m[crocl[ne remains fresh. 

NK - 12 45 - 65 

The rock is a gneiss similar to above but distinctly more 
leucocrat[c. It consists of relatively fine grained quartz, m[cro- 
c1[ne, and plag[oclase which are [ntergrown in a peculiar mottled 
texture. Any of the three minerals may locally host another. There 
are occasional lenses of strained quartz but elsewhere the fabric shows 
l~ttle evidence of deformation and is only crudely foi[ated. Small 
biotite flakes lie on grain boundaries and tend to be aligned to 
foliation. 

Following mesozonal metamorphism was a mild retrograde alteration. 
Biotite is partly altered to pennine and granular epidote. Plagioclase 
is corroded by ~eric[te/hydromicas while m[crocline remains fresh. 
Traces of pyr~t~ (now oxidized) present are associated with coarse epi- 
dote.: Late cal[che-like calcite films fractures. 

NK - 12 75 - 85 

The rock shows the contact between a basalt and gneiss, the 
latter doubtless a xenolith in the younger basalt. 

Tho basalt is severely chilled. Th& glassy matrix is turgid 
and contains ~nnumerable minute microl[tes of plag[oc]ase, aug~te, and 
magnetite. Labge subhedra| phenocrysts of aug[re and plagioclase are 
sparingly present. Ep[zonal deuter{c alteration has occurred. Plagio- 
clase is replaced by coarse granular calcite and augite by feathery 
sheaves of ant[gor[te. The fabric is laced with thin calcite veins. 
Pods of orthoclase and quartz may replace the basalt near the gneiss 
contact. 

Within the gneiss orthoclase remains fresh but plagioclase is 
clouded w[tk ser[c[te and calcite. Calcite, ep[dote, and pennine 
replace maf[tes. 



NK - 12 145 - 155 

The rock is a gneiss of uncertain origin but most likely a 
tonal[re or[gfnal]y, it consists of ]arge squar[sh plag{ociase sub- 
hedra set ~n a finer grained matrix of quartz, plagioclase, and 
crudely folfated b~ot[te. Retrograde ep[-mesozonal changes have 
been considerable. 

The b[ot~te books are slightly penn[nized and bleached. They 
cluster w~th abundant coarse epidote, suggesting chat both minerals 
~n fact have replaced earlier hornblende. Plagioclase [s uniformly 
c louded w i t h  s e r f c i t e  and c a l c i t e .  C a l c i t e  a l s o  occurs  [n t h i n  
veins of ort~oclase that parallel the folfatfon. Pyrite occurs [n or 
near t~se veins but may also be disseminated [n the rock, usually in 
association with ep[dote. 

NK - I2_ 1S}5 - 205A 

The rock fs an andesftic one but of lamprop~yric character. {t 
carrfes small euhedral phenocrysts of hornblende that are sparingly 
scattered in a matrix of uniform sized plagioclase and hornblende laths. 
T i n y  grains of accessory magnetite or flmen[t~ and of sphene are common 
[n th~ matrix. Epizonal deuter(c alteration has been strong. 

Although some plagfocIase survives (as albite) most [s replaced 
by a paste of seric[te and calci te. Hornblende is replaced by nearly 
[sotrop[c penn~ne and calci te. Calcite also veins the fabric. 
Accessory mfnerals are ent i re ly replaced by fron ox{des and leucoxene. 

0r~ginai mineral percentages are estimated as: plagioclase 38%, 
h o r n b l e n d e  55~, magnetite 4%, sphene 3~. 

NK - 12 195 - 205B 

The orig~nal rock was probably a tonal[re like 145 - 155. It con- 
sfsts mainly of large ~quarish plag[ociase subhedra and a few ragged 
~ornbl~nde prisms close|y crowded [n a quartz-plag[oclase matrix. The 
rock has been mesozonally metamorphosed and [s crudely foliated, but 
probably is not much changed from its orfgina] state except that quartz 
has flowed slightly. 

Retrograde effects have been fairly strong, however. Plagioclase 
is  c louded w i t h  sh reddy  s e r i c [ t e ,  h o s t i n g  a few graEns o f  e p [ d o t e  and 
calci te. Hornblende [s ent i re ly altered to coarse ep[dote and pennine. 
Orthoclase may appear in the interstices of some coarser epidote clusters. 
Pyrite {s e[dely dissem£nated and seems associated w{th retrograde epi- 
dote £n some cases. It is now oxidized to earthy goeth[te. 



NK - 12 225 - 235A 

-The rock Ts a gneiss similar in texture to 45 - 65. I t  
consists mainly of plagioclase and quartz, here with less microcline 
than at 45 - 65, but the three minerals form a peculiar mottled or 
pebbly texture. Gne[ssos[ty is poorly displayed although a few 
biotite flakes occur on grain boundaries and are crudely foIiated. 

The roc~ is cut obliquely by "veins" that appear to be of late 
metamorphic age. These are filled with coarse, strained quartz 
with a lining of coarse biotite and abundant accessory apatite. 

Finally, the rock has been pervasively altered in the epizone. 
While m[crocl[ne and quartz remain unchanged, plagioclase is uni- 
formly clouded with sericite and minor calcite. Biotite is entirely 
altered to penn[ne, calcite, and earthy leucoxene. 

NK - 12 225 - 235B 

The rock is a basalt or basic andesite of lamprophyric character. 
It resembles both 195 - 205 and 75 - 85. Subhedral phenocrysts of 
plag[ociase and augite are widely dispersed. The matrix is a swarm 
of tiny plag{oclase and basaltic hornblende laths showing no clear 
flowage alignment. Tiny grains of [Imen[te are also common in the 
matr[x. Mild ep~zonal deuteric alteration has occurred. 

P1ag[oclase is mr]dly ser[c[t[zed in the matrix wh~le phenocrysts 
show somewhat heavier alteration to ser ic i te and calcite. AugEte is 
mostly replaced by antigorite and calci te but a few corroded remnants 
survive. Hornblende in the matrix may be attacked by calcite but is 
general]y surprisingly fresh. 

Original mineral percentages are est{mated as: piag[ociase 43~, 
aug[re 3~, hornblende 49~, [Imenite 5~. 

NK - 12 245 - 255A 

The s l i d e  shows the  c o n t a c t  be tween g n e i s s  and a y o u n g e r  b a s a l t i c  
volcanic rock. 

The g~e[ss consists mainly of plagioclase anhedrons intergrown 
jigsaw-puzzle fashion. Clusters of hornblende and crudely fol[ated 
biotite once accompanied the plagioclase. The hornblende has retro- 
gressed to coarse, granular ep[dote and biotite has been penninized. 
Lenses of coarse, strained quartz cement patches of plagioclase in a 
manner that shows brecciation of post or late metamorphic age. Addition- 
ally, at the contact, there Ts a crush zone of ep[dote, pennine, and 
hematite veined and cemented by orthoclase. 

The basalt has a turgid glass matrix hosting phenocrysts of augite 
and plagioclase. The plag[oclase is partly altered to sericite, the 
aug[re mostly altered to antigorite. Next to the sheared gneiss, the 
glass is heavily replaced by calcite crystalloblasts and chin calcite 
veinlets cut all other features. 



NK - 12 2 4 5  - 2 5 5 B  

Th~ rock ~s a basalt or basic andes[re of lamprophyr[c aharacter. 
It consists of small plagioclase laths, augite and basaltic hornblende 
prisms. These are all of equal size and are randomly oriented in a 
nea~ly d[abas[c texture. Small magnetite ocatahedra are a common 
accessory. Phenocrysts of aug[re and basaltic hornblende are rare 
and of small size. Moderate ep[zonal alteration has doubtless been 
deuter[c. 

Plag[oclase [s heavily altered to ser[c[te with minor calcite. 
Maf[t~s are notably fresher, especially augite, but may be attacked by 
p~nn[ae and calcite. Thin orthoclase veinlets cut the fabric. 

Estimated. original mineral percentages are as follows: plagio- 
clas~ 51%, aug[re 24%, hornblende 19%, magnetite 6%. 

NK - 12 2 6 5  - 2 7 5  

The rock is a basic andesite or basalt nearly identical to 245 - 
255B. Here it is slightly coarser grained and carries no phenocrysts 
at a l l .  I t  cons is ts  of  p lag ioc lase  la ths ,  aug i te  and b a s a l t i c  horn-  
blende prisms arranged in a diabas[c texture. Skeletal magnetite 
octahedra ar~ a common accessory. Small interstitial patches in the 
matrix may carry orthoclase, probably a late magmatic mineral. EpTzonal 
deuter~c alteration has been milder than above. 

Plag[oclase is about half altered to shreddy sericite and minor 
calcite. Calcite and p~nn[ne may attack mafites, but they remain 
generally qurte fresh. Calcite was also observed in hairline veinlets 
w[t~ Fe-r[ch ep[dote. 

Original mineral percentages are estimated as: plagioclase 53~, 
aug[re 13%, hornblende 26~, magnetite 7%, orthoclase 0.5~. 

NK-  12 3 8 5  - 3 9 5  

The rock is a basalt or basic andes[re like those samples 
[mmed[ate|y above, but here is notably coarser grained (or less chilled). 
Again the texture is diabas[c, with randomly oriented subhedra[ laths of 
plag~oc]ase, prisms of aug[re and basaltic hornblende in the [nterst[ces. 
Octahedra of magnetite (probably with some [|menite) are a common 
accessory. Ep[zonal deuteric alteration has been relatively mild. 

Plagioc]ase is flecked with set[cite and may be invaded by penn[ne 
along cleavages. Larger hornblende prisms alter to h[s[ngerite-sta[ned 
prock|ore w[tk lesser amounts of ep[dote, leucoxene, and calcite. Cal- 
cite may also a t t ack  aug i te .  

Original minerals are present in the following estimated amounts: 
plag[oclase 48%, aug[re 12%, hornb|ende 33%, magnetite 7%. 



! 

NK - 12 3~5 - 405A 

The rock is a gneiss. Because of mesozonal and retrograde 
metamorphism, ~t ~s unclear whether it was originally an aplitic 
ro¢~ or arkos[¢ sediment. 

Quartz and m~crocl'ine are most abundant and tend to form a 
mosaic of granular to slightly ~nterlock[ng grains. Plagioclase 
occurs more sparingly as twinned oval grains. The three minerals 
show slight strain along the foliation and have a tendency to segregate 
~nto bands. T~ny garnet'grains occur along grain boundaries. Bio- 
tite books align to foliation only poorly. There are entirely altered 
to retrograde pennine. 

The estimated mineral percentages are: quartz 32%, microcline 44%, 
plagioclase 17%, garnet 2~, pennine 3~, epidote I%, magnetite I%. 

NK - 12 395 - 4058 

The rock is a basic andesite or basalt much like chose described 
above. This sample carries a few lath-1~ke plagioclase phenocrysts and 
stubby aug~te prisms in a chilled matrix. Th~s consists of tiny 
plag~oclase laths and hornblende prisms. Beads of aug[re are uncommon 
here wK[le magnetite grains are an abundant accessory. Epizonal deuteric 
alteration has been m~Id. 

Plag[oclase ~s about half altered to fine shreddy sericite and 
hydromicas w~th m~nor calcite. Aug~te and any hornblende phenocrysts are 
altered Co contorted sheaves of pennine scales, m~nor epidote, and 
he.matite stain. Maf~tes i~ the matrix are quite fresh but contrast. 
~airI~n~ orthociase ve{nlets are rare. 

Original mineral percentages are estimated as: plagioclase 43~, 
aug[re 7~, hornblende 42%, magnetite 8%. 

NK - 12 485 - 495 

The rock is a basic andes[re or basalt of lamprophyric quality. 
T~is example is relatively coarse, with numerous laths of plag[oclase 
and subhedral prisms of aug[te and basaltic hornblende. These cry- 
stals lie randomly in a matrix of skeletal basaltic hornblende prisms, 
plag~oclase laths, and accessory magnetite octahedra. Epizonal deutr~c 
alteration has been modest. 

Plag~oclase ~s heavily altered to sKreddy sericite. Augite tends 
to alter to cloudy, ~ron-stained calcite, the larger pseudomorphs perhaps 
carrying som~ granular quartz. Although basaltic hornblende in the 
matrix is mostly fresh, phenocrysts alter to pennine. Pennine also fills 
lenses ~n thick calcite veins that cut the fabric. 

Original volume percentages of minerals are estimated as: 
p|agioc]ase 4]~, augite 22~, hornbZende 32%, magnetite 5~. 



NK - I 2  575  - 585 

The rock is a gneiss of uncertain origin although of tonal~tic 
composition. It has been mesozona|ly metamorphosed with virtually 
no retrograde effects. 

Large round eyes of piag~oclase are th~ck|y scattered. The 
slightly f~ner grained matrix carries irregu|ar plag~ociase grains 
[ntergrown w~th s~rained quartz. Although some laminae are quite 
leucocrat[c, others carry abundant biotite flakes. These are well 
fol~at~d, w~nd[ng around r~s[stant plagioclase eyes. Magnetite 
is a common accessory w~th the b~ot~te. 

8~ot[te ~s sI~ghtly attacked by penn[ne and epidote. Traces 
of ~p~dote also occur ~n plag[oclase with ser[c[te. 

An estimate of the rock mod~ is: quartz 14%, plagioclase 44~, 
b[ot[t~ 30%, magnetite 5~, ep~dote 2%, set[cite 0.5~, penn[ne 4~. 

NK - 12 675 - 685 

The rock is a gneiss of uncertain orig~n but it could have 
derived from a greywacke. It has been mesozonally metamorphosed. 

The rock is rich in fine grained granular, untwinned plag[oclase 
w~th lesser amounts of quartz. Greenish-brown biotite books are 
abundant on grain boundaries and are only poorly aligned to foliation. 
Skeletal ep[dote prisms often occur with the biotite and are abundant 
(_and coarsel ~n certain laminae. 

Subtle fractures and crush zones cutting the fabric have 
permitted retrograde alteration in some places. Biotite alters to 
penn[he, plag~ociase to ser[c[te and montmor[I|on[te. These fractures 
may also carry lens-|ike veins w~th quartz, calcite, snd occasional 
grains of pyrite. 

NK - 12 685 - 695A 

The rock is a gneiss, perhaps or igina]]y a clasC~c sediment. I t  
has been mesozonally metamorphosed and mildly retrograded in the epizone. 

TEte rock consists mainly of quartz and fel'dspars in alternating 
lame|lae. Quartz is coarse grained and elongated on the fo l ia t ion  
plane. I t  is usuaIIy strained, and i t  may host corroded grains or 
small le.nses of plagtoclase and microcline. Feldspath[c lamellae 
carry equant anhedra of plag[oclase of varying size with m[croc1[ne 
tending to f i t1 the interstices. Small flakes of b io t i te  and larger, 
skel~tal books of muscovite tend to l ie  on grain boundaries w[tk t~te 
feldspars. 

Plag[oclase is now clouded with fine ser[c[te and host occasional 
ep[dote grains. Biot i te is replaced by streaky ser ic i te and penn[ne. 
Pyrite grains are scattered throughout the rock on grain boundaries. 



NK - 12_ 685 - ] ~ 5 B  

The rock is a gneiss of tonaZ[t[c composition and probably 
der[ve_s from such a rock. I t  has bemn synk[nemat[cally meta- 
morphosed in the mesozone. 

Large, finely twinned plag[oclase subhedra are abundant and 
seem to represent former phenocrysts. They lie ~n a matrix of 
granular plag[oclase and interstitial quartz. Sheaves of large 
b[ot[t~ books are common in some lam~ilae. They wind around grain 
boundaries, g[vrng a good foliation. Skeletal muscovite tablets 
occur in plag[oclase, seeming to be replacing [,t during prograde 
meCamo rp~ i 'sm. 

Retrograde effects have been minor. Biotite shows little 
tendency to alter to pennine. Plagioclase, however, is frequently 
clouded with ser[c[te and a few grains of epidote. Traces of pyrite 
are associated w~th the alteration. 

NK - 12 705 - 708 

The original rock was an andes[re, probably a flow. It 
carried a f~w small, squar[sh phenocrysts of plagioclase, and stubby 
hornblende prisms. The matrix was nearly as coarse, composed of 
plag~oclase ]arks and hornblende pr[sms well aligned to flowage. 
The rock was then mesozonally metamorphosed with strong retrograde 
d~ter [ora t [on. 

Plag[oc|ase is uniformly dusted w~th ser[c[te shreds and minor 
calcite. Tiny pods of orthoclase occur on grain boundaries at the 
expense of plag[oclase. Hornblende had been replaced by clusters 
of b~ot~te and minor ep~dote, but th~ biotite [s retrograded to 
penn[ne w[t~ hematite and ]eucoxene along the cleavages. Thin 
ve[nlets of calcite occasionally cut the fabric. 

NK - 13 125 - 130 

TKe rack is a gne[ss of tonaIEt[c composition, probably deriving 
from such .a rock. It has been mesozona11y m~tamorphosed with little 
retrograde decay. 

F~nely twinned plagioclase anhedra are common, lying at random 
in a matrix of interstitial quartz of equally coarse grain size. 
~ornblende and b{ot[te cluster on gra[n boundaries showing only a 
crude foliation winding through the fabric. Accessory grains of 
magnetite and ep[dote occur with them. Biotite remains fresh and 
hornblende is only slightly attakked by h~mat[te. Corrosion of p1ag[o- 
clase to hydrom[cas has just begun along cracks and in crystal cores. 
These altered areas may be stained with supergene hematite. 



NK - 13 14OA 

The rock is a gneiss of uncertain origin. It is of tonalitic 
composition but is quite leucozrat[c, it has been mesozonalIy 
metamo rphosed. 

Large.grains or clusters of plagioclase are strung out in 
lenses set ~n quartz. Plagroclase is slightly deformed but the 
interstitial quartz has disaggregated and flowed along the folia- 
tion, sho~[ng s~vere strain. 

Fractures obl~que to the foliation seem to have formed during 
metamorphism. These carry pyr~tz thickly mantled with Fe-r[ch 
epidoce, spheric, and long slender prisms of allan[tic (rare-earth 

~.~or-c~--b-ear~ng)~ Plag[oclase near these fractures ~s clouded with 
ser~c[te and may even host coarse muscovite. 

NK- 13 14OB 

The rock is a gneiss of tonalit[c composition similar to 125- 
130 above. It has been mesozonally metamorphosed. 

The rock consists mainly of plagioclase and interstitial, 
sl[ghtly strained quartz. The two minerals often show complex, 
frilly boundaries and frequently enter into myrmek[tic [ntergrowth. 
Ragged biotite books cluster on grain boundaries but show no dis- 
cernible foliation. Occurring with the b[ot~te are epidote prisms, 
traces of hornblende, and abundant accessory apatite. Retrograde 
~ffects have been m~Id. P1ag~oclase may be c]ouded with squsser~te, 
sometimes heavily, while other crystals remain fresh. Biotite has 
jus~ begun to alter to pennine. 

NK- 13 180 

The rock is a gneiss of uncertain origin, ft could have been 
a tonal[t~c rock or even a greywacke. Mesozonal metamorphism has 
been followed by moderate epizonal retrogress ion. 

P1agioclase tends to occur in th[ghtly packed clusters of f ine ,  
granular mater~al with occasional larger, equant "phenocrysts 't. 
These clusters are isolated in a matrix of coarse, strained quartz 
that has begun to be drawn out in r~bbon-like bands due to deformatron. 
Biotite books cluster on grain boundaries with occasiona] epidote 
grains; they are poorly foliated. By contrast, skeletal muscovite 
books forming in. plag[oclase seem randomly oriented. 

Pyrite grains are common on grain boundaries and seem associated 
with retrogression. B~ot[te ~s entirely altered to pennine and piag[o- 
ciase is often clouded with minute flecks of ser~c{te. 
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NK #12 9132 145'-155' 
9134 165'-175' 
9249 195'-205' 

9263 305'-315' 
2493 395'-405' 
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9124 595'-605' 

NK #12 9128 695'-705' 
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9117 160' 

NK #13 9129 180' 
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REPORT OF SPECTROGRAPHIC ANALYSIS 
Values reported in parts per million, except where noted otherwise, to the nearest number 

in the series i, 1.5, 2, 3, 5, 7 etc. 

NK #12 9083 NK #12 9126 NK #12 9249 NK #12 9263 NK #12 2493 
Element 15'-25' 95'-105' 195'-205 305'-315' 395'-405' 

Fe 5% 5% 5% 3% 3% 
Ca 1% 1% 2% 1% 1% 
Mg i% 1% i% 0.7% 0.2% 
Ag <ippm <ippm <Ippm <ippm <Ippm 
As <500 <500 <500 <500 <500 

B i0 I0 I0 i0 i0 
Ba 200 150 i00 200 i00 
Be <2 <2 <2 <2 <2 
Bi <i0 <i0 <i0 <i0 <i0 
Cd <50 <50 <50 <50 <50 

Co 5 i0 i0 5 5 
Cr i0 i0 20 i0 i0 
Cu 70 70 i00 50 50 
Ga i0 i0 i0 i0 i0 
Ge <20 <20 <20 <20 <20 

La <20 <20 <20 <20 <20 
Mn 700 500 700 700 500 
Mo <2 <2 <2 <2 <2 
Nb 20 20 20 20 20 
Ni 50 50 50 50 50 

Pb i0 <i0 <I0 <I0 <I0 
Sb <lO0 <i00 <i00 <i00 <i00 
Sc <i0 <i0 <10 i0 <i0 
Sn <i0 <i0 <i0 <i0 <i0 
Sr I00 200 300 150 200 

Ti 3000 3000 3000 3000 3000 
V i00 i00 I00 i00 70 
W <50 <50 <50 <50 <50 
y <20 <20 <20 <20 <20 
Zn <200 <200 <200 <200 <200 
Zr 10~pm 5~pm 10~pm 10~pm 15~pm 
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REPORT OF SPECTROGRAPHIC ANALYSIS 

NK #12 9123 
Element 495'-505' 

Fe 7% 
Ca 1% 
Mg 0.5% 
Ag <ippm 
As <500 

NK #12 9124 NK #12 9128 NK #13 9298 
595'-605' 695'-705' 125'-130' 

5% 5% 7% 
1% 2% 2% 

0.3% 0.5% 0.3% 
<ippm <ippm <ippm 

<500 <500 <500 

NK #13 9129 
180' 

5% 
1% 

0.2% 
<Ippm 

<500 

B i0 i0 20 I0 I0 
Ba 150 150 200 200 150 
Be <2 <2 <2 <2 <2 
Bi <i0 <i0 <i0 <i0 <I0 
Cd <50 <50 <50 <50 <50 

Co 15 5 i0 I0 i0 
Cr i00 <i0 i00 <i0 <i0 
Cu 70 50 200 150 i00 
Ga i0 i0 I0 20 i0 
Ge <20 <20 <20 <20 <20 

La <20 <20 <20 <20 <20 
Mn 500 300 500 500 300 
Mo <2 <2 <2 <2 <2 
Nb 20 20 20 20 20 
Ni 500 50 300 I00 50 

Pb <I0 <i0 <i0 <i0 <I0 
Sb <I00 <I00 <i00 <I00 <i00 
Sc i0 <I0 i0 i0 <I0 
Sn <I0 <i0 <I0 <i0 <I0 
Sr 200 300 300 500 200 

Ti 5000 3000 5000 7000 5000 
V 150 i00 150 300 200 
W <50 <50 <50 <50 <50 
Y <20 <20 <20 <20 <20 
Zn <200 <200 <200 <200 <200 
Zr 100ppm 150ppm 150ppm 200ppm 150ppm 
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i 
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P. 0. Box 872 
Douglas, AZ 85607 
April 24, 1980 

O. B. Kilroy 
Suite llO 
4625 East Broadway 
Tucson, AZ 85711 

Dear 0l rver: 

Enclosed are descriptions of your samples whEch I hope wil l  answer 
most of your questions. Although your letter refers to II samples, 
13 were actually sent. 

The sulfides I saw, especially in #8(A), are indeed related to 
alteration to the assemblage ep[dote-hematite. Th is  alteration is 
related to deformation of the intrusive rock and hence is clearly 
younger than both the intrusive and the pegmatltic rocks on the 
surface. Although I couldn't see sulfides in the tourmaIinL~_ 

{ ~ ¢ ~ I ~ 7  ) .psamamp_!e, the alteration and structure look similar to those carrying 
~ / ~ 0 c ~  f e p i d o t e  and sulfides. Thus, we agree fundamentally on the sulfide- 

S ~ A  ~ ~ y  . related mineral assemblage. 

O p/~D~y ~ i / ~  You ask about the white coating on #gCB) I t  is orthoclase its 
whiteness enhanced by alteration to clays along a fracture. 

Best regards, 

Sidney A. Williams 

SAW: b j  
encl  s : 



NII~:. 14 0 - I0 (I) 

The rock is a tonalite Swth squarish subhedra of plagioclase 
set in a matrix of equally coarse interstitial quartz. Very thick 
books of biotite and a few hornblende prisms cluster on grain 
boundaries. Some of the hornblende may have altered in part to 
late magmat[c biotite. Modest epizonal alteration, probably deuteric, 
has occurred. 

Plagioclase is heavily altered to sausserite, in this case 
cl[nozoisite and ser[cite in roughly equal amounts. Both hornblende 
and biot i te show some decay to coarse epidote with lesser amounts of 
calcite and pennine. 

Original mineral percentages are estimated as: quartz 18~, 
orthoclase 0.5%, plagioclase 65~, hornblende 3~, biot i te II~, sphene 
2%, magnetite t r . ,  apat[te t r . .  

Nr~ 14 l lO - 130 (2) 

The rock is a granodiorite. Stubby plagioclase laths are 
randomly oriented and crowded in an equally coarse, granular matrix 
of quartz and orthoclase (locally microcline). Orthoclase is almost 
non-perthitic, and myrmekite was noted on plagioclase. Thick bio- 
tite books and small hornblende prisms Iie on grain boundaries. 
Deuteric alteration has been feeble; the rock is almost perfectly 
fresh. 

A few plagioclase cores are splashed with sericite or lacy cry- 
stalloblasts of epidote. Epidote was also noted at the margins of 
biotite or hornblende. 

0rig[nal minerals are present in the following estimated amounts: 
quartz 16%, orthoclase 19~, plagioclase 41~, hornblende 14~, biotite 
9~, sphene 0.5~, magnetite 0.5%, apatite tr.. 

N~AC, 14 150 - 170 (3) 

The original rock was andesitic, perhaps a lamprophyre in 
character. [ t  consisted of a few small phenocrysts ~ugite?) set 
in a matrix of randomly oriented plagioclase laths and mafites. Epi- 
zonal alteration of the rock has been quite strong. 

All ~afites are altered to a scaly paste of pennine dotted with 
accessory leucoxene and blotches of calcite. Where pennine seems to 
have replaced augite rather than hornblende, i t  is stained with dust- 
like goethite. The pennine invades or corrodes p1~gioclase which is 
otherwise quite fresh. 

Volume percentages of minerals are estimated as: plagioclase 
48~, pennine 41~, calcite 8~, leucoxene 2~, quartz 1~. 



NK 14 310 - 330 (4) 

The rock is a tonalite. Squarish, finely twinned plagio- 
clase subhedra are closely packed, with quartz and minor orthoclase 
wedged in the interstices. Very thick books of biotite are common, 
and there are a few small hornblende prisms. Some clusters of 
smaller biotite flakes could represent late magmatic replacement of 
hornblende. Epizonal alteration of the rock has been modest. 

P1agioclase is usually heavily clouded with sausserite; only 
a few fresh areas remain. Biot i te hosts clumps of Fe-rich epidote 
grains but rarely alters to pennine. Hematite was noted filming 
cleavage planes in some crystals. The quartz in the matrix is 
strained due to mild deformation of the rock. 

The estimated original mineral percentages are: quartz 15~, 
orthoclase 0.5%, plagiociase 65~, biot i te 16%, hornblende 2%, sphene I~. 

N~I~ 14 510 - 550 (5) 

The rock is a tonalite with f inely twinned subhedra of plagio- 
clase closely packed in a matrix of equally coarse quartz and ortho- 
clase. Very thick biot i te books and a few small, nearly euhedral 
hornblende prisms l ie  in the matrix. The rock shows deformation 
and moderate alteration in the epizone. 

Plagioclase is l ight ly  and evenly dusted with sericite. 
Cloudy cl inozoisite may be abundant in crystal cores. Quartz is 
deformed and par t ia l ly  disaggregated, starting to flow around feld- 
spars. Also deformed are pennine pseudomorphs after b iot i te and 
sericit ized (and iron-stained) hornblende prisms. Where fractures 
occur they are l ikely to be filmed wEth penn{ne or sealed by calcite. 

An estimate of the original rock mode is: quartz 19%, ortho- 
clase 4%, plagioclase 57%, b io t i te  13%, hornblende 5%, magnetite I~, 
sphene 0.5~, apatite 0.5%, zircon t r . .  

N ~  14 590 - 610 (6) 

The rock is a gneissose one; i t  seems to be a deformed or 
sheared pegmat[te. Remnants of  undeformed fabr ic  suggest a coarse 
gra[ned rock composed of quartz, pl@~ioclase, and graphical ly  i n te r -  
grown quartz and orthoclase. Thin b i o t i t e  books occurred spar ingly 
on grain boundaries. 

As a resul t  of shearing, quartz tends to disaggregate, eventual ly 
breaking down into r ibbon- l ike bands that flow, hosting angular f rag- 
ments of feldspars. Feldspars usual ly remain fresh, or host rare 
seric[te, but a few host large calcite crystalloblasts. Biotite is 
wholly penninized. 

Mineral percentages are estimated as: quartz 47~, orthoclase 
26%, plagioclase 15%, ca lc i te  11%, leucoxene, hematite, and pennine 
occur in trace amounts. 



NI,I~ 14 730 - 750 (7) 

The rock is a lamprophyric andesite, undoubtedly hypabyssaI. 
It is clearly a fresher version of 150-170 (3). Lath-like plagio- 
clase crystals, stubby prisms of basaltic hornblende, and augite 
l ie in random orientation in a nearly d[abasic texture. Pheno- 
crysts of augite are few and small. A quartz clast with a thick 
augtte corona was also noted. Magnetite is a common accessory. 
DeUteric alteration has been mild. 

Some aug[te (?) phenocrysts are entirely altered to goethi te-  
stained prochlore and calcite. Others remain perfectly fresh. 
Pennine has just begun to corrode hornblende. Most plagioclase 
is I iberalIy dusted with sericite. 

Original m~nerals are present in the fo|lowing estimated 
amounts: plagiociase 38%, basaltic hornblende 20~, augite 35%, 
magnetite 7~. 

NI( 14 770 - 785 CSIA 

The roc~ t& a tonalite composed of stubby plagioclase laths 
thickly clustered and randomly oriented in a matrix of equally 
coarse quartz. Both biot i te and hornblende may once have been 
present. Clusters of biot i te books could represent mafic xeno- 
l i tbs. The rock has been moderately altered in the upper epizone. 

PIag[oclase ts uniformly and heavily clouded with sericite. 
Ep[dote seldom occurs in crystal cores, but large clusters of this 
mineral have developed in mafite sites, rarely with hematite and 
chalcopyrite. Epidote was also noted in veins with quartz. Some 
biot i te remains fresh, about half penninized. 

Volume percentages of minerals are estimated as: quartz 24%, 
plag[oclase 25%, biot i te 5%, epidote 23%, sericite 18~, pennine 3%, 
sphene 1~, hematite 0.5~, byssolite t r . ,  apatite t r . ,  calcite 0.5%. 

N~C 14 770 - 785 (9)B 

The r o c k  is a t o n a l i t e  or  g r a n o d i o r i t e .  I t  is  r i c h  in  s tubby  
pIagioclase laths that lie randomly in a somewhat granular matrix of 
quartz and partially ordered mtcrocIine. Hornblende prisms and 
5iotite books are thickly scattered on grain boundaries, giving a 
faint impression of alignment to fiowage. The rock has been mildly 
altered tn the epizone. 

Plag[oclase is moderately clouded with sericite; clinozoisite 
or epidote may occupy the crystal cores. The mafites are generally 
fresh, or biot i te sl ight ly streaked with pennine, but in some places 
large epidote crystalloblasts blot them out. 

The estimated original mineral percentages are: quartz 16%, 
orthoclase 5~, plagiocIase 40~, hornblende 23~, biot i te 15~, sphene 
0.5~, magnetite 0.5~, apatite t r . ,  zircon t r . .  



N~ 14 770 - 785 (10)C 

The rock is a granodiorite. It is similar to, but coarser 
grained than A or B. Squarish, complexly twinned plagioclase 
subhedra are crowded in a finer grained, interstitial matrix of 
quartz and microcline. Long hornblende prisms and very thick bio- 
tite books showing kink structure lie on grain boundaries. Epi- 
zonal alteration has been mild, probably deuteric. 

P1agioclase cores show heavy alteration to cloudy sausserite 
but most of the outer parts of the crystals remain quite fresh. 
Hornblende or biotite hsot the occasional eprdote gram, and 
hematite may film biotite along cleavages. 

An estimate of the original rock mode is: quartz 13%, 
m~croc1~ne 8~, plag~oclase 65~, biotite 8%, hornblende 5~, sohene l~, 
apat~te t r . ,  magnetite tr.. 

_ L 
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SKYLINE LABS, INC. 
P.O. Box 50106 • 1700 West Grant  Road 
Tucson,  Ar izona 85703 
(602) 622-4836  

REPORT OF SI : : 'ECTR0~RAPHIC Ai~'!AL..YSIS 

Mr., O l i v e r  B, KJ].r.oy 
Bn,~.odw,.~..y TePra.ce~Sui't'e Ii0 
462~5 E, B~'oodwo,~ 
"'focson, Anlzon~ 8S711 

30B NO, THq O'L~ 
3'UL.Y :gO ~ i 9 8 0  

N I< ~: t 4 

AnolysLs~ o¢ 5. Pulp ond 9 Cru.~heo R o c k  Sn_mp].es 

The  c ~ ' t t r i c h e d  p a g e s  compr . . i . se  t h l s  r . e p o P t  o~: cu~c~ly,:-, is, 
Vralu,.:.,s ~ar.e r~-.'.po~-ted i n  i ' ) c t r t s  per.  t~ i i ] . . i ,  on ( p p m ) ~  e x c e p t  w h e r e  

ol. he[,t4J.se, n o t e ( : t ~  t o  t h e  n e ~ l r . e s t  n u ~ b e r '  i n  ~he se . ' r ' i e s  i~ : t . .S ,  
,":~ Z.~ '5~ "2~ 5.0~ e t c ,  wL th . i . n  e.o.ch o r d e r .  04-' t~ ( '~gn l tude . ,  T h e s e  
n u r ~ b e . P s  n ~ p r . e s e n t  " the  c l p p r o x . ' t m o t e  bc, u n c l o ~ ' . i e s  rand f ~ . J . d p o J . n ' t s  
o'F , .lr-b.i. ' t 'n.~¢'y p o . n g e s  of '  c:or'~c:~:n'tr-ct~J, o n  ,:li-i'-f'er..i.r~g b y  t h e .  
r ' e c i p r o c a l  o~: t h e  c u b e  r . o o ' t  o ¢  t e n .  T h e  ~ a c c e . l ' : , ' t e d  ~ v a . l u e  
[5; c:o11%J.do.t~t~d L'o b e  w . i . ' t h i n  + or '  -- i s v t e p  o ~  ' t h e  r : o n g e  
r.e.por"~.ed c~t t h e  68  % c o n T i d a n c e  l e v e l  a.nd w i t h i , ~  + or" - 2. 
s t e p s  ,at t h e  9 S  7 / . ( - o n ~ J . d e r l c e  l e v e l ,  

W i l l i t . a m  L ,  I. . .eht4beck 
Ho.n clg e r. 

Charles E. Thompson William L. Lehmbeck Jam;es A. Martin 
Adzona P, egistered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
P.O. Box 50106 • 1700 West Grant Road 
Tucson, Arizona 85703 
(602) 622-4836 

ITE:M 

TM~ 0 i 2  
R GE -i 

NO, S A M P L E  NO, 
i = SSO-S70 
2 = 57O-590 
3 = 590--6J0 
4 = 6i0'--630 
S = 630-650 
6 = 6S0-670 
7 = 670-690 
8 = 690-7i0 

:I:I'EH i 

ELEMENT 
F£ ,77, 
C~.t 2Z 
Hg .77,  

2 3 4 5 6 7 8 

,7Z ,7% ,7Z ,7Z ,7Z ,7Z ,7Z 
2Z i,SZ 2Z 2Z 2% 2Z 2Z 

,TZ .7Z iZ .7Z iX :1.Z .7Z 

Ag < i  < i  < t  < i  < t  <1 < t  < i  
&s <500 <500 <SO(] <500 <SO0 <500 (500 <500 
B 20 IO iS ~0 15 20 I0 i5 
~ 300 500 SO0 700 SO0 700 500 500 

~£ <2 <2 <2 <2 <2 <2 <2 <2 
Bi <iO <iO <10 <10 <I0 <10 <iO <i0 
Cd <~0 <SO <50 <$0 <50 <SO (50  <SO 
Co 30 50 3(} 70 50 70 50 30 

Cr iSO iSO 50 200 i 0 0  200  200 i O 0  
(::u 70 300  SO0 700 300  200  iO0 70 
6~:L < ~.!} < iO  < i 0  <:f. 0 < i 0  < i 0  <iO <:1,0 
,:.,... < 20 < 20 < 20 < 20 < 20 < 20 < 20 < ~o 

Lo. < 2 0  { 2 0  ( 2 0  ( 2 0  ( 2 0  20 ( 2 0  30 
Hr; 700  700  700 700 700 700  700 700  
He <2 <2 <2 2 <2 2 2 <2 
NI'.~ 20 30 < 20 30 20 30 20 20 

NZ 70 i 00  30 tO 0 $0 iSO iSO 70 
Pb i S  iO < t0  lO ( iO i S  { tO < iO 
SI:., < i 0 0  < i O 0  <100 < :1.00 <lOO ( i O 0  < t 0 0  < :1.00 
S ,-.: i 0 i 5 i 0 P. 0 i 5 S 0 20 i 5 

S~ < iO .t0 
S ~, 5 0 0  ? 00 
i1  3 0 0 0  ~5000 

V .tSO iSO 

< 10 . iO < :tO :1. S iO <.1.0 
700 700 700 7(}0 700 700 

3000  SO 00 ~. 000 SO 00 3000 ~0 O0 
iSO 200 200 300 200 i50 

t,~ < El' < 5 0  { E 0  < 5 0  < 5 0  ( 5 0  <S0 <S0  
Y 2 0 .50 20 3 0 3 0 1.4. 0 3 O 3 0 
Zt~ < p. i) I~ < 2. 0 0 < 2 0 0 < 2 0 0 < 2 (} 0 < 2 0 0 < 20 0 < 2 0 0 
Zp 50 :tSO 70 I00 70 ,t50 .1.50 .1.50 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona f~egistered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
P.O.  B o x  5 0 1 0 6  • 1700  West  Gran t  Road 
Tucson,  A r i z o n a  85703  
(602)  6 2 2 - 4 8 3 6  

I I ' E M  NO, 

t 0 

TMq 0~2  
PAGI S 2_ 

E-  

SAMP!_E NO, 
= 7 t  0--7.~0 
= 7 5 0 - 7 7 0  

]: T EM 9 i 0 

IEL_EMENT 
Fe ,7~ ,7% 
Ca i,SX 2% 
M9 ,SX ,TX 

Ag <.t. <:t 
A~ <SO0 <SO0 
B .iS IS 
!i~.~ SO0 500 

Be <2 <2 
B i  < t 0  < t 0  
Cd <SO <SO 
Co 20 30 

C~" 70 t 0 0  
Cu i S  70 
Ga < i 0  < i 0  
Ge <20 <20 

I... t-~ <2.0 <;£0 
H n " S 0 0 S 0 0 

N b < ;10 2 0 

N .i. .t. S S 0 
P b < .1. 0 < t 0 
B b < t 00  < l 00  
S c  i 0  ~.S 

S n < 10  ( .t. 0 
St- 7 tt 0 70  O 
l"J. 3 0 0 0  3 0 0 0  
U .I, S0 1 S 0  

N (.S'0 <S0 
Y 20 ;ZO 
Z n ( ;~ (.t 0 { 2 0 0 
2.'. r" .t ~.~; 0 t 5 0  

Charles E. Tholfipson William L. Lehmbeck James A Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Register.-,.5 Assayer No. 11122 
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SKYLINE LABS, INC. 
P.O. Box 50106 • 1700 West Grant Road 
Tucson, Arizona 85703 
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REPORT (IF ANALYSIS 

JOB NO, TM(~. Oil 
PlAY 20, 1980 

Mr. Oliver B, Kilro7 
Broodwoy T e r r a c e ~ S u i ~ e  
462S E, Broodwoy 
Tucson~ Arlzono 8S711 

ii0 

, , 

An~l~sis o£ ii Crushed R o c k  Somples 

] [TEl l  SAMP I...E NO. 
Au 
ppm 

Ag 
ppm 

i NI<@I4 :~i 20-30 < 
2 NK:~i4 #2 30-40 < 
3 NK#I4 #3 i30-1SO < 
4 NK:~I4 @4 230-250 < 
S NK#I4 @S 330-350 < 

6 NI<41:14 Ib6 430-450 < 
7 Nl<#i4 #7 Si0-530 < 
8 N K # i 4  #8 530-550 < 
9 NK41:I4 : ib9 630-650 < 

t 0 N I< :If: i 4 :tb i (} 7,5.. (1 - 750 < 

li NK41:i4 

.02 
,02 
.02 
,02 
.02 

, 0 2  
. 0 2  
. 0 2  
, 0 2  
. 0 2  

< , 2  
< , 2  
< , 2  
< , 2  
< , 2  

< 2 
<,2 
<,2 
<,2 
<,2 

@ii 770-78S <,02 < 2 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No, 9425 

,?i" . :." . " '- . • . ,  : ~ ' X  / ,"" 

~ ~ , J ~  . ' ' '," .... .'f, /' 

~ ' l l - i  a-.m  ̀L~. .  L e h ~ e ~ b ~  

='~L-James';~. Martin 
Arizona Registered Assayer No. 11122 



S K Y L I N E  LABS, INC.  
P.O. Box 50106 • 1700 West Grant Road 
Tucson, Arizona 85703 
(602) 6 2 2 - 4 8 3 6  

R I E P 0 R T 0 F S P E C T I~: 0 G R A P H i C A N A L. Y S 11" S 

JOB NO. TM(:,'! Oi;i. 
MAY ,qO~ !980 

Mr, Oliver B, l<ilro? 
Broodwoy Terroce,Suite II0 
4825 kS. Broodwoy 
Tucson~ A r i zono  85711 

A n t ~ l y s i s  o÷" 8 Sompl.es 

The o t t oched  poges coMprlse t h i s  r e p o r t  o+" on( i ] .ys is ,  
V o l u e s  o r e  r e p o r ~ ' e d  i n  p c t r t s  p e r  ~ . k l l . i .  en ( p p ~ ) ,  e x c e p t  wher,.~. 
o t h e r w i s e  no~'ecl± 1"o "the n e r i r e s t  number J.n t h e  se.r . i .es . t ,  i , S ~  
2~ 3~ .S~ 7~ iO~ e t c ,  wi'L'hin e o c h  o r d e r  o.? M o g n i t u d e ,  T h e s e  
n u m b e r s  r e p r e s e n t  t h e  opprox.i.Mote bound( 'Lr . i .es  (Ind M i d p o i n ' t ' s  
o÷" o r b i t r o r y  r o n g e s  o+" c o n c e n t r o t i o n  cl.i.-I:T'er.i.ng by t h e  
r e c i p r o c r ~ l  o+" "the c u b e  r o o t  o÷' " ten ,  The  ~ ( l c c e p t e d  ~ vr~t, ue 
i s  c o n s . i . d e r e d  t o  be w.i. t h i n  + o r  - i s t e p  o$ 1"he r o n g e  
r epo r t ed  ~t the 68 7. con.?idence :Level ond w i t h i n  + or - 2 
s t e p s  o1" t h e  9S % c o n ÷ ' i d e n c e  l e v e l ,  

~ S t  / ,' ;'" .i, 

i+~on ~ ~ / -  tj/ 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
P.O. Box 50106 • 1700 West Grant Road 
Tucson, Arizona 85703 
(602) 622-4836 

I "Y' FZ M N 0 , 

T M (.:~ 0 :i. :1. 
F:' A G E .'i. 

SAMPI_E NO. 
i = NK#i4 ,~i. 20-30 
2 = NK,I~i4 :I~2 3 0 - 4 0  
4 = NK#i4 ~,4 230-250 
6 = NK@.I4 @6 430-450 
7 = NK#I4 #7 5i0-53(} 
8 = NK#I4 #8 S30-SSO 
9 = Nl<#i4 #9 630-650 

li = NK:ll:i4 ~l:li 770-785 

ITEM i 

ELEMENT 
F:'e iOZ 
Ca 2Z 
Mg 3% 

Ag <i. 
As <SO0 
B SO 
Be 700 

Be <2 
B.[ < iO 
C ¢:t < 5 0 
C o 50 

Cr 200 
Co 150 
Ga <iO 
C:;e < 20 

I...a <20 
Mn IOOO 
No 2 
Nb <20 

Ni SO0 
Pb 70 
Sb <iO0 
Sc 30 

2 4 6 7 8 9 ii 

7Z 5Z 5Z 7Z 
i . S Z  i Z  i Z  i , 5 Z  
i . 5 %  i Z  i Z  iZ  

7% 
i 5Z 

iZ 

i O Z  l O Z  
;.:.'. Z 2Z  
2Z I ,  5Z  

<i <i <i <i <i <i <I 
<500 <SO0 <SO0 <SO0 <500 <SO0 <SO0 

50  30  30 30 50 50 30  
7 0 0  700 500 iO00 500 700 500 

<2 <2 <2 <2 <2 <2 <2 
<iO <iO <iO <iO <iO <iO <iO 
<50 <50 <50 <50 <50 <50 <50 
i5 iO iO 20 20 50 20 

i5 iO i5 20 20 50 30 

70 50 3 10 I00 700 I00 
<I0 <iO <iO <iO <I0 <iO <iO 
<20 <20 <20 <20 <20 <20 <20 

< 20 <20 < 20 <20 < 20 < 20 <20 
iOOO 700 700 VOO iOOO IO00 1000 

<2 <2 <2 <2 <2 2 <2 
<20 <20 <20 <20 20 30 <20 

70 20 15 15 20 i 00 20 
50 30 20 30 20 20 30 

< iO0 < iO0 < iO0 < I00 < iO0 < iO0 < iO0 
15 <iO <iO iO 2[) 30 15 

.=.~ibSn iO < iO < iO <iO < iO < iO iO < iO 
Sr 500 700 700 700 iO00 700 iO0O i000 
Ti 7000 - 5000 3000 SO00 501) 0 7000 7000 5000 
V 300 200 200 200 200 300 500 ZOO 

W < 50 
Y 20 
Zn <200 
Zr i50 

(50 <50 <50 < 50 <50 <50 < 50 
(iO <!0 (iO iS 20 30 iO 

< 2 0  0 < 2 0 0  < 2 0 0  <;200 < 2 0 0  < 2 0 0  < 2 0 0  
iO0 20 70 iO0 I%0 iO0 150 

Charles E. Thompson William L Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registere~l Assayer No. 9425 Arizona Registered Assayer No. 11122 



P. O. Box 872 
Douglas, AZ 85607 
November 4, 1982 

! 
#J 

O. B. Kilroy 
Suite #110 
4625 East Broadway 
Tucson, AZ 85711 

Dear 01iver: 

Enclosed are descriptions of your 12 samples from NK - 15. I have 
tried to discuss your general and specific questions in each descrip- 
tion. 

There are large orange garnets in the sample at 1545' They are 
ample for the study you and I discussed last week. I hesitate to 
use these, however, for they occur in a rock fragment once present 
in the original material and therefore are a~:questionable value. 
However, they are surrounded by withamite and are surely Mn-rich 
garnets. 

For the most part, the green coloration to the rocks is due to horn- 
blende. The chlorite I saw is retrograde metamorphic, not hydrothermal. 
It is especially apt to develop on fractures or shears, and since the 
core is likely to break on these surfaces you seen a disproportionate 
amount of the mineral. 

I don't see more hydrothermal alteration down-hole, but I do see more 
retrograde structures that I associate with the sulfides. 

Please do call if you have further questions. 
on Mon-Wed-Fri at 12:O0 to l:00. 

We monitor the telephone 

Best regards, 

Sidney A. Williams 

SAW:bj 

encls. 



NK15 1354 

The original rock was a ca!c-shale or siltstone, a bedded 
sediment showing rapid compositional fluctuations. It has been 
mesozonally metamorphosed. 

Shaly laminae now consist of fine, granular quartz and ortho- 
clase with strings of plagioclase grains. Small biotite scales are 
common on grain boundaries and tend to foliate mimetically to bedding. 
More calcareous laminae are composed chiefly of coarse plagioclase, 
quartz, and actinolitic hornblende prisms. Often the hornblende 
aligns itself across the foliation. 

There has been a moderate degree of retrograde change. Plagio- 
ciase is strongly affected, altering to coarse clinozoisite and 
sericite. Much of the biotite has been penninized. Pyrrhotite and 
pyrite are sparingly disseminated and seem retrograde. Often they 
are associated with calcite. No replacement of pyrite by chalcopyrite 
was observed. 

NKI5 1454 

The o r i g i na l  rock was an andesi te,  a porphyry with large p lag io-  
clase phenocrysts set in a f i n e r  grained plagioclase-hornblende matr ix .  
Textures have been considerably modified during mesozonal metamorphism. 

Matr ix p lag ioc lase remains fresh but has r e c r y s t a l l i z e d  into a 
mosaic of granular or interlocking grains. Often they are littered 
with tiny biotite and hornblende inclusions. Primary hornblende has 
recrystallized as bundles of much smaller prisms of aluminous hornblende. 
Sometimes coarse clinochlore scales occur inside the clusters, or as 
groups wholly unassociated with hornblende. These could represent 
former augite crystals. 

A brecciated zone cutting across the fabric is cemented by fuzzy 
calcite grains and pods of quartz. Pyrite is heavily disseminated in 
this structure. 

NKI5 1545 

The rock is an amphibolite. Probably i t  was a reworked or frag- 
mental andesite o r ig ina l l y ,  but primary textures fai led to survive 
strong mesozonal metamorphism. 

The bulk of the rock has a matrix of fresh granular calcic plagio- 
clase in which are set small, mimetically fol iated hornblende prisms and 
b io t i te  scales. A few larger poiki loblast ic hornblende prisms also 
occur and may be of darker green or brown color. There are also occasion- 
al plagioclase augen riddled with hornblende inclusions. One milky 
colored band, probably a basaltic clast or ig ina l ly ,  now consists of sharp 
cl inozoisite prisms set in an i n te rs t i t i a l  mix of c l inozois i te ( local ly 
withamite) and calci te.  Sphene is also a common accessory here. The 
large orange crystals questioned (also in this band) are garnets. 



NKI5 1600 

The rock is an amphibolite, doubtless a fragmental or reworked 
andesite originally. It carries recognizable basaltic clasts just 
like at 1545. Metamorphism has been mesozonal and has blurred pri- 
mary textures. 

Plagioclase augen (phenocrysts) survive but are littered with 
small hornblende prisms. They lie in a matrix of granular calcic 
plagioclase, small hornblende prisms, and biotite that is well banded 
but not clearly foliated. Some clusters of clinochlore could represent 
altered augites but most clinochlore occurs along late-stage veins 
paralleling the fabric. These carry calcite, orthoclase, and prehnite. 
Basaltic clasts are replaced mainly by cloudy to milky clinozoisite and 
interstitial sericite. 

NK15 1699 

The or ig ina l  rock was a banded sediment with a l te rna te  shaly or 
s i l t y  laminae, others of sandy greywacke. The compositional banding 
has been preserved during mesozonal metamorphism. 

Greywacke-rich laminae have a matr ix  of c las t i c  quartz which has 
rec rys ta l l i zed  to coalesce, a l l  grains being elongate para l le l  to 
bedding (also f o l i a t i o n ) .  Tiny orthoclase beads may be trapped on 
grain boundaries. However, a l l  of the plagioclase clasts are replaced 
by coarse clinozoisite with lesser amounts of sericite and calcite. 
Mafites have been replaced by actinolite and clinozoisite. Shaly 
laminae have matrices of fine granular quartz and orthoclase. Strings 
of biotite course along bedding but the individual crystals are poorly 
foliated. Lacy muscovite crystalloblasts dot the fabric. 

NKI 5 1 799 

The original rock was a very finely laminated calc~shale. It has 
been mesozonally metamorphosed. 

The argilIic/clastic laminae have recrystallized as very fine 
grained, clear orthoclase and lesser amounts of quartz. Tiny hornblende 
and biotite crystals litter the matrix, and they show a tendency to orient 
directly across the bedding. Thin calcareous partings alternate very 
rapidly with the above-described laminae and they consist of fine, 
granular diopside that is usually clouded with black organic matter. 
Where. the rock is more calcareous, the thin organic rich laminae lie 
between bands whose matrix is calcite, or coarse diopside, or some mixture 
of the two minerals. The few tiny pyrite grains seen in the rock seem 
fully compatible with the metamorphic assemblage. 



NK15 1899 

The original rock was a calc-shale with some sandy partings. 
Sedimentary features have remained well preserved during mesozonal 
metamorphism. 

Generally, the rock matrix is granular calcite. Grains show a 
slight tendency to be elongate parallel to bedding. There are thin 
alternate laminae whose matrix is very fine grained quartz and ortho- 
clase, and still others composed primarily of quartz detritus. Small 
hornblende prisms and pale biotite flakes dot the calcitic laminae. 
Calc-shale bands consist mainly of cloudy clinozoisite and sericite. 
They are also the laminae colored by opaque organic matter. 

Pyrrhotite is most thickly disseminated in calcitic bands. 
Coarse, granular calcite veins cut across the fabric. Although 
they are generally devoid of sulfides, where calcitic bands carrying 
pyrrhotite approach them, pyrrhotite gives way to disseminated chalco- 
pyrite and sphalerite. 

NK15 1999 

The original rock was an impure sediment, a sandy shale with a few 
calc-shale laminae. The rock was deformed, with bedding f!exed or dis- 
rupted prior to mesozonal metamorphism. 

Within the more calcareous laminae, early plagioclase that develop- 
ed has since altered to cloudy clinozoisite and sericite. Coarse 
poikiloblastic hornblende prisms develop along these laminae and project 
into sandy layers where they are riddled with undigested quartz inclusions. 
Thinner calc-shale laminae consist of cloudy clinozoisite, sericite, and 
perhaps biotite. They are particularly apt to be clouded with opaque 
carbonaceous matter. Sandy lamellae have recrystallized to coarse, granular 
quartz, perhaps with calcite. Orthoclase may also recrystaIIize to consider- 
able size where shaly laminae have been folded or disrupted. Pyrrhotite 
disseminated in the rock seems compatible with the metamorphic assemblage. 

NKI 5 2099 

The original rock was a coarse fragmental vitrophyre (perhaps tuff) 
of dacitic composition. Textures have survived surprisingly well despite 
mesozonal metamorphism followed by severe shearing. 

The glassy fragments consist primarily of ragged, interlocking grains 
of sodic plagioclase. Strings of ragged quartz may outline the former 
streaky texture of the glass but most quartz has migrated into thick lenses 
where it was later severely sheared into ribbon-like bands. Small pale 
prisms of actinolitic hornblende dot the fragments, occasionally forming 
in larger clumps and foliae with accessory sphene. Crackling of the 
plagioclase-rich fragments during shearing has permitted them to be invaded 
by dust-like calcite. More prominent shears are filled with calcite and 
carry pyrite and sphalerite. Sphalerite was also seen (with chlorite) on 
the flat surface questioned. 



NK15 2209 

The original rock was a sandy calc-shale. It has retained its 
sedimentary features well during mesozonal metamorphism. 

Generally the matrix consists of very fine grained quartz and 
orthoc]ase. Larger quartz clasts are thickly scattered along some 
lamellae. Accessory minerals scattered in these laminae are mostly 
clinozoisite and hornblende, their abundance varying and being 
greatest in c a l c - s h a I e  bands. B io t i te  was once sparingly present 
but has since altered to clinochlore. Coarse clinozoisite was seen 
in one coarse sandy layer with calcite crystalloblasts. 

The rock is riddled with irregular veins and pods of coarse, 
platy lotrite, and by later veinlets of calcite and stilbite. The 
fracture surface questioned is such a vein, dotted with crystals of 
calcite, galena, and sphalerite. The brown patch questioned is 
sphalerite, the blue patch is sphalerite thinly filmed with covellite. 

NKI5 2213 

The original rock was a silty shale composed mainly of argillic 
matter with thin strings of quartz c]asts along the bedding. Recry- 
stallization caused by mesozonal metamorphism has been thorough. 

The argillic matrix has recrystallized as fresh clear orthoclase 
of a fine cherty texture. It is intergrown thoroughly with the quartz 
clasts. Quartz in some layers has recrystallized to granular texture 
and migrated along bedding, often with pyrite. Strings of small bio- 
tite scales occur frequently across the bedding and are commonly 
colored with opaque carbonaceous matter. Although the strings follow 
bedding, the individual crystals are invariably oriented normal 
thereto. A few lacy muscovite crystalloblasts dot the fabric. 

NK15 2213 I/2 

The rock is an amphibolite that probably represents reworked 
basic volcanic trash. Except for the banding of the fabr ic ,  a l l  
textures have been lost by rec rys ta l l i za t ion  during mesozona] metamorphism. 

The bulk of the rock consists of matted a c t i n o l i t i c  hornblende 
f ibers in continuous bands with b i o t i t e ,  se r i c i t e ,  and c l inozo is i te  
packed in the in ters t ices and in thin a l ternate lamellae. Despite 
the pronounced banding, individual grains of micas or hornblende seem 
to be oriented p re fe ren t ia l l y  at r ight  angles to the banding. 

Various late-metamorphic and retrograde veins occur, usually 
paralleling the fabric. The earlier veins carry quartz, datolite, 
adularia, calcite and pyrite. Pyrite also occurs in later calcite- 
stilbite veinlets. 



SKYLINE LABS, INC. 
1775 W. Sahuaro • P.O. Box 50106 
T u c s o n ,  A r i z o n a  85703 
( 6 0 2 )  6 2 2 - 4 8 3 6  

RI.EF:'C}I~T OF" ANAI..YSZS 

M R ,  OLIVER B ,  I<ILROY 
l" ,roadwa~ "Terr'~.~ce~ oui '~e 110 
46;i35 E,  B r o a ( : l w a y  
T u c ".a~ on ~ A r  :i. z o n a  857".I. 1 

JOB NO, 'THQ 017 
0 c: "t" o b e r 2 2 1 ~.:, 8 2 ) 

NK:II: 15 DRILl... HOLF 

A n a l y s : i . s  o'f-" 3 R o c k  Chip Samples 

C: u Z n 

I TI!: 'M SAMPLE NO, ppm Pl:)m 
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REPORT OF SPEC'TROGRAPHIC ANAI.-YSIS 
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Nl<~i= 15 DRILL I-IOLE 

MR, OLIVER B, I<ILROY 
Broadway Terrace~ Suite I~0 
462.5 E, Broadway 
Tu(::son ~ A r i z o n a  85711 

Anatys : i . s  o P I Sample 

The a t t a c h e d  pages comprise t h i s  r e p o r  l o£ ana]~Js : is .  
V a l u e s  a r e  ~ , e p o r t e d  :in p a r t s  p e r  m i l l i o n  (ppm)~ excel : ) t  w h e r e  
¢ ) t h e r w i s e  no~ed~ t o  t h e  n e a r e s t  number  i n  The ~ e r i e s  I~ ~,5~ 
2~ /3~ 5~ 7~ 10~ e l : c ,  w i t h i n  each o r d e r  o P ,'~agni'~ud¢:;. These 
r,u~,~bers r e p r e s e n t  the a p p r o x i m a t e  b o u n d a r : l e s  and m: idpo:Lnts 
(:,t ~ a r b i t n a r y  ~'anges o~ c o n c e n t r a t i o n  d i l ~ £ e r i n g  by t he  
r e c i p r o c a l  o.P "t'he cube ~'oot o.F 're.n, The ' a c c : e p t e d '  v a l u e  
i s  ¢ : o n s i d e r e d  to  be w i t h i n  + or .... 1 s~ep ¢)i; t h e  Pange 
r e p o r t e d  a t  t h e  68 % con P i d e n c e  l e v e l  and w : i t h i n  + o~ . . . .  2 
s t e p s  a l  t he  95 Y. con~ ' : idence  l e v e l ,  

Willia,'~ L, L.ehmbeck 
Manager' 
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William L. Lehmbeck 
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James A. Martin 
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:1: T E M 2 

ELEMEN[  
Fe 3% 
Ca 3% 
Mg 1% 

Ag <1 
Ass < 500 
B 15 
Ba 'I 50 

Be <2 
Bi <I 0 
C d < 50 
Co < 5 

CP < 10 
C u 5 0 
Ga < 10 
Ge <20 

La <20 
Mn 500  
Ho (2  
Nb <20 

N i  1 0 
Pb ! 0 
Sb < '1 00 
Sc < 1 0 

Sn < ".tO 
Sr <I00 
T:i. 20 00 
V 20 

W <50 
Y I 0 
Zn (200 
Zz' 50 
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.I. 10 

AnalL)s:i.s o'P 3 Pulp Samples 

A u 

ITEM SAMPLE NO, ppm 

I .I.'.,"78-.--200'7 ;./2 9 1 5 2  (, 02 
2 20.40-2069 9397 <.02 
3 2007 "!/2 .... ;2040 9"153 <,02 
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Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

,TOB NO. TMQ 018 
Novef~ber 11, I(282 

NK 15 DRILL.HOLE 

Mr, Oliver B, l<i l roy 
Broadway Terrace~ Suite 
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Tuc:~on ~ Arizona 85711 

110 

Analysis o£ I Rock Chip SaMple 

Au 
ITEM SAMPLE NO, ppM 

Cu 

ppM 
Zn 
ppm 

1 9 1 5 4  2 1 8 0 - 2 2 1 4  <,02 5 0 ,  4 3 0 ,  

Charles E. Thompson William L, Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 
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NK 15 DRILLI..IOLE 

Mr, Ol iuer  B. K i l r o y  
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Tucson, Arizona 85711 

Analysis og I Rock Chip SaMple 

The attached pages comprise th i s  repor~ o£ ana lys is ,  
Values are reported in par ts  per r~ i l l ion  (ppM), excep~ where 
otherwise no~ed, ~o ~he neares~ number in the ser ies  I> 1.5> 
2~ 3, 5, 7, ~0> e~c. w i t h i n  each order of magnitude. These 
numbers represent the approximate boundaries and Midpoints 
o.f a r b i t r a r ~  ranges o.F concent ra t ion di£-rering by The 
rec ip roca l  o£ the cube roo~ o.F ~en, The 'accepted" value 
i s  considered ~o be w i th in  + or -.. I step o.l -~ ~he range 
reported at the 68 7. con£idence level  and w i th in  + or - 2  
steps at the '25 Z con£idence l e v e l .  

k 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 



ITEM I 

ELEMENT 
Fe 5% 
Ca 3% 
Mg 2~ 

Ag (1 
As <500 
B 10 
Ba 200 

Be (2  
Bi <10 
Cd <50 
Co 15 

Cr 10 
Cu 30 
Ga <10 
Ge <20 

L a  <20 
Mn 700 
Mo <2 
Nb <20 

Ni 30 
Pb 30 
Sb < 1 00 
Sc 10 

Sn (10 
Sr 150 
T i  7000 
V 70 

W <50 
Y <10 
Zn (200 
Zr 70 

SKYLINE LABS, INC. 
1775 W. Sahuaro  • P.O. B o x  50106 
Tucson ,  A r i z o n a  85703 
(602) 622-4836 

ITEM 

JOB 

NO, 
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9154 21 80-2214 
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P. O. Box 872 
Douglas, AZ 85607 
November 28, 1981 

,/ 
/ 

Oliver B. Kilroy 
Suite 110 
4625 East Broadway 
Broadway Terrace 
Tucson, AZ 85711 

Dear 01iver: 

Enclosed are descriptions of your nine s.amples, and I have generally 
included answers to your questions in them. To reiterate, there 
is pyrrhotite in two samples where you question it, and two others 
host magnetite (black) of metamorphic age that has been subsequently 
altered to hematite. Even so, the former magnetite grains reamin 
black, the red color of hematite visible only where iron has leaked 
into the nearby rock. 

F ina l l y ,  I should point  out that 1211, 905, and i090 are indeed 
s imi la r  volcanic-der ived sediments that compare reasonably well 
with 1365A, B, D. I hope this information answers you questions 
adequately. 

Best regards, 

SidneyA. Wil l iams 

SAW : bj 
encls. 

° 



NK15 885- 905 

The rock is a gneissose one, possibly derived from a quartz 
monzonite by mesozonal metamorphism• I t  car r ies  augen o f  p e r t h i t i c  
microc l ine  that  are crudely squarish in sect ion.  They are t h i c k l y  
scat tered in a granu|ar matr ix  of  quartz and plagioclase.  Small 
muscovite and pennine scates l i t ter  grain boundaries in the matrix, 
and these mineraIs are not f o l i a ted •  The muscovite seems to have 
formed at the expense of  p lag ioc lase,  and the pennine is re t rog rade  
a f te r  b i o t i t e .  Leucoxene is abundant in the b i o t i t e .  Traces 
of  retrograde s e r i c i t e  and c a l c i t e  occur in the microc l ine.  

Mineral percentages are estimated as follows: microcline 28~, 
muscovite 18%, pennine 15%, quartz 14%, plagioclase 20~;, leucoxene 4%, 
magnetite ½% calcite ½%, apatite tr. 

:., .- 

NKI 5 1070-I 090 

The rock is a gneiss that  o r i g i n a l l y  was e i t he r  an andesite 
or a greywacke of  andes i t i c  der i va t ion•  I t  has been mesozonally 
metamorphosed. • 

There are t h i c k  laminae wi th  p lagioc lase augen scat tered in 
granular quartz and p lag ioc lase.  The plagioclase shows d e t e r i o r a t i o n ,  
however, for  i t  is dot ted w i th  small books of  muscovite and in- the 
matr ix  hosts ske le ta l  epidote prisms. These c r y s t a l s  tend to l i e  
p a r a l l e l  to the rock layer ing.  Small b i o t i t e  scales also l i e  on 
the f o l i a t i o n  and they occur in larger c lus ters  that  represent former 
hornblende. The b i o t i t e  is retrograded heavi ly  to epidote,  pennine, 
c a l c i t e ,  and leucoxene. There a r e o t h e r  laminae in which granular  
quartz is abundant. Magnetite is an accessory here (now oxidized 
to hemati te).  Such bands comingle w i th  the  p lag ioc lase- r i ch  layers. 

NK15 1191-12.1 1 

The o r i g i n a l  rock was a fragmental andesite probably. I t  
car r ied larger c rys ta l s  of  hornblende and p l ag i oc l ase ,  and i t  was 
veined by quartz p r i o r  to mesozona} metamorphism• 

• The p lagioc lase remains fresh but has rec rys ta t l i zed  to a 
j igsaw-puzzle tex ture  in which the few larger phenocrysts are embedded. 
Hornblende is replaced by dark brown, b i o t i t e  and minor epidote.  
These minerals are drawn ou t  in p a r a l l e l  s t r ings to give the rock 
a gneissose appearance. Vein quartz is merely r e c r y s t a l l i z e d ,  
tending to b lur  i n to  the wal ls .  

Estimated mineral percentages are as fo l lows:  quartz 17~;, 
p lagioc lase 52%, b i o t i t e  27%, epidote 1%, sphene 1~, magnetite 1%, 
apa t i t e  ¼%. 



NK15 1311-1331A i 

The original rock was perhaps a calc-shale or similar fine 
grained and laminated sediment. Mesozonal metamorphism has been 
accompanied by deformati on. 

Very fine granular Orthoclase, quartz, and plagioclase occupy 
thin laminae. These alternate rapidly with other laminae composed 
of tiny biotite scales clouded with carbonaceous matter. Small 
zoisite prisms also occur here. The laminae are kinked and folded, 
even offset, throughout the rock. Where folding permits, pods 
of coarser grained orthoclase have formed by segregation, and these 
contain large patches of pyrrhotite. 

NK15 1341-1361A 

The rock is a muscovite schist, probably an argillic or shaly 
sandstone initially. Metamorphism has been mesozonal. 

The matrix consists of granular quartz of uniform grain size. 
Set in this are laminae of coarse, well foliated muscovite. Smaller 
muscovite beads are often entrapped in the quartz. Clusters of 
magnetite crystals have formed in certain spots, but the magnetite 
was subsequently oxidized to hematite. 

Mineral  percentages are es t imated as: quar tz  38%, muscovite 
58%, hemat i te  470. 

NK15 1361-1365A 

The rock is a gneiss derived from a greywacke or similar reworked 
andesitic debris. Metamorphism has been mesozonal. 

The fabric is banded, mainly by virtue of variations in the 
amounts of granular quartz and plagioclase that comprise the matrix. 
There are also some laminae in which coarse plagioclase clasts are 
abundant. Biotite occurs in most laminae. Although strings 
of crystals parallel the banding, individual grains may have any 
orientation. Rarely does garnet accompany the biotite. One lamina 
carries shreddy muscovite books instead of biotite. This layer 
also hosts peculiar lacy sphene crystals. Pyrrhotite is disseminated 
in certain layers and is synmetamorphic. Often there are traces 
of calcite or clinozoisite in the vicinity. 

.o 



NK15 i361-1365B 

The original rock was an arkose or greywacke, similar but 
not identical with 1365A. Mesozonal metamorphism was followed 
by strong retrograde decay. 

The rock consists mainly of scattered quartz grains, all tending 
to oval shapes elongate on the foliation. Finer grained plagioclase 
packs the intervening spaces and comprises the bulk of the rock. 
Small biotite flakes lie on grain boundaries and are mimetically 
foliated. Thicker muscovite books occur sporadically and they 
are randomly oriented. Sphene is a prominent accessory, and garnet 
a rare one. 

The plagioclase is now clouded with sericite while most of 
the biotite is retrograded to pennine. 

NK15 1361-1365C 

The rock consists almost exclusively of quartz. The grains 
are uniformly large and interlock in jigsaw-puzzle fashion on sutured 
borders. Tiny fluid inclusions occur in cloudy bands that cut 
freely across grain boundaries, suggesting that the quartz may be 
synmet amorp h i c . . . .  

Small muscovite books lie on grain boundaries or are enclosed 
in the quartz. Magnetite grains associated with them are oxidized, 
resulting in local hematite staining. 

NK15 1361-1365D 

The original rock was similar to 1365B in part|cular. A 
banded arkose or greywacke originally, i t was converted to a gneiss 
by mesozonal metamorphism. 

The rock then consisted mainly of granular plagioclase, less 
quartz, and small biotite scales well aligned to foliation. Unlike 
1365B, however, hornblende accompanied by biotite here. Epidote 
was a m i n o r  a c c e s s o r y .  

L a t e r  e p i z o n a l  r e t r o g r a d e  a l t e r a t i o n  has been i n t e n s e .  Coarse 
stilbite prisms dotted with calcite grains blot out much of the 
plagioclase, the remainder simply decaying to smectite. Biotite 
is moderately penninized, hornblende almost not at all. 
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Analysis o£ 71 Rock Chip SaMples 

ITEM SAMPLE NO, 
A u  
ppM 

1 20-,° .5 
2 2 5 - 3 0  
3 3 0 - 3 5  
4 3 5 - 4 0  
5 4 0 - 4 5  

6 45-&0 
7 60-80 
8 80-105 
9 105-125 

I 0 125-I 45 

11 145-I 65 
12 165-I 85 
13 185-205 
14 205-2,°5 
15 225-245 

16 245-265 
17 265-285 
18 295-305 
19 305-325 
20 325-345 

21 345--365 
22 3&5-385 
23 395-405 
24 405-425 
25 425-445 

< ,02 
< .02. 
< .02 
< ,02 
< ,02 

<,02 
< ,02 
<.0;~ 
<, 02 
( ,02 

< ,02 
< ,02 
< ,02 
(.02 
< .02 

<.0. ~. 
( .02 
< .02 
<,02 
< .02 

< .02 
( ,02 
(.02 
( ,02 
< ,02 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 
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A u  
ITEM SAMPLE NO. p p ~  

26  4 4 5 - 4 6 5  ( ,  02  
27  4 6 5 - 4 8 5  <.  02  
28  4 8 5 - 5 0 5  ( ,  02  
29  5 0 5 - 5 2 5  ( , 02  
30 5 2 5 - 5 4 5  (, 02 

31 5 4 5 - 5 6 5  ( . 02 
32  5 6 5 - 5 8 5  ( , 02 
3 3  5 8 5 - 6 0 5  ( , 02 
3 4  6 0 5 - 6 2 5  , 10 
3 5  6 2 5 - 6 4 5  ( , 02 

3 6  6 4 5 - 6 6 5  ( ,  02  
3'7 6 6 5 - 6 8 5  ( , 02  
3 8  6 8 5 - 7 0 5  ( , 02  
3 9  7 0 5 - 7 2 5  ( , 0 2  
40  7 2 5 - 7 4 5  ( , 0 2  

41 7 4 5 - 7 6 5  ( , 02 
42  7 6 5 - 7 8 5  ( ,  02 
4 3  7 8 5 - 8 0 5  ( .  02 
44  8 0 5 - 8 2 5  ( , 02 
4 5  8 2 5 - 8 4 5  ( , 02 

4 6  8 4 5 - 8 6 5  (, 02 
47  8 6 , 5 - 8 8 5  (, 02 
48  8 9 5 - 9 0 5  (, 02 
49  9 0 5 - 9 2 5  ( , 02  
50 ? 2 5 - ? 4 5  ( , 02 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

T 

James A. Martin 
Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
P.O. Box 50106 • 1700 West Grant Road 
Tucson, Arizona 85703 
(602) 622-4836 

JOB NO. THQ 016 
Decei,~ber 18, I'281 

PAGE 3 

ITEM 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 

SAMPLE NO. 
Au 
P I:) ~'~ 

9 4 5 - 9 6 5  
? 5 5 - 9 9 0  
9 9 0 - 1 0 1 0  
1 0 1 0 - 1 0 3 0  
1 0 3 0 - 1 0 5 0  

1050--1070 
1070-1090 
1090-1111 
1111-1131 
1131-1151 

1 1 5 1 - 1 1 7 1  
1 1 7 1 - 1 1 9 1  
1 1 9 1 - 1 2 1 1  
1 2 1 1 - 1 2 3 1  
1231 - 1 2 5 1  

1 2 5 1 - 1 2 7 1  
1 2 7 1 - 1 2 9 1  
1 2 9 1 - 1 3 1 1  
1 3 1 1 - 1 3 3 1  
1 3 4 1 - 1 3 6 1  

1 3 6 1 - 1 3 6 5  

<,02 
< .02 
< ,02 
<,02 
< . 0 2  

< , 0 2  
<, 02 
< ,02  
( . 0 2  
( . 0 2  

( , 0 2  
< .02  
< , 0 2  
( , 0 2  
( , 0 2  

< . 0 2  
< . 0 2  
<, 02 
< . 0 2  
< . 02  

( ,02 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
P.O. Box 50106 ° 1700 West Grant Road 
Tucson, Arizona 85703 
(602) 622-4836 

JOB NO. THQ 016 
l)ece,',~ber 18~ 1781 

PAGE 4 

Ag U 
ITEM SAMPLE NO. ppm ppM 

14 205-225 ,2 4. 
38 685-705 <,2 4, 
62 1171.-1191 <.2 3, 
71 1361"-1365 .2 2.  

~ ' ,  ~ , ~ = ~  

# " "2 

Maria e ' ~  

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
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SKYLINE LABS, INC. 
P.O. Box 50106 • 1700 West Grant Road 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT (IF SPECTI~OGRAPHIC ANALYSIS 

JOB NO, TMQ 016 
Decei.lber 18> 1981 

MR, OLIVER B. KILROY 
Broadway Terrace> Suite 110 
4625 E, Broadway 
Tu(::son > Arizona 85711 

Analysis o-P 4 SaMples 

The a~tached pages co~prise this report o£ analysis. 
Values are reported in parts per Million (pp~)> except where 
otherwise noted> ~o ~he neares~ number in ~he series I> 1,5> 
2~ 3> 5> 7~ 10> e~c, within each order o£ Magnitude. These 
numbers represent the approximate boundaries and ~idpoints 
o£ arbitrary ranges o£ concen~ra~'ion di££ering by the 
reciprocal o£ the cube roo~ o.P ten. The 'accepted' value 
is considered ~o be within + or - I step o£ the range 
reported a~ ~he 68 % con£idence level and wi'thin + or" -2 
s~eps at the 95 % con£idence level. 

//IYi . . . . .  

M a n a g e ~ ~  

• i' / i  

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
P.O. Box 50106 • 1700 West Grant Road 
Tucson, Arizona 85703 
(602) 622-4836 

ITEM 

[TEM 14 38 62 71 

ELEMENT 
Fe 7.7. 5,% 5,7. 3.7. 
Ca I ,5Z 2.% 2.% 2,% 
Mg I .57. I, % I. % I .% 

A9 <I <1 <I <I 
As <500 <500 <500 <500 
B 10 <I0 <10 10 
Ba 500 700 700 500 

Be <2 <2 <2 <2 
Bi <10 <10 (I0 <I0 
Cd <50 <50 <50 <50 
Co 15 15 10 <5 

Cr <10 10 <10 I0  
Cu 50 50 15 70 
Ga <10 (10  <10 <10 
Ge <20 <20 <20 <20 

La <20 <20 20 <20 
Mn 1000 1000 1000 1000 
Mo <2 <2 <2 <2 
Nb 20 20 20 <20 

Ni 7 5 5 7 
Pb <10 <10 <I0 10 
Sb <100 <100 <100 <100 
Sc 10 I0 10 <10 

Sn <I0 <I0 <10 (10 
Sr 100 200 300 100 
T i  5000 5000 3000  3000 
V I00 70 70 70 

W <50 (50 <50 <50 
Y 10 15 10 10 
Zn < ;.~00 <200 <200 <200 
Zr  70 100 50 100 

JOB 

NO. 
14  
38  
62 
71 

NO, l 'Mg 018 
P AGE: I 

SAMP LE NO, 
= 14 
= 3 8  

= 6 2  

= 71  

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A, Martin 
Arizona Registered Assayer No. 11122 
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41 z~ .Sii -4r I P 

T~e specimen ~s ~ ~ta-l.lmestone compaseO of 
cruOal V fo]lateO, entigorlt~. Larg~ ~a~ches of ~ngu]ar out~ 
line ~.Ithia the fabric ar~ oomposs~ O~mlnen~J.V of granule= 
c~icits and interstitial antlgor:l,t~. ~mall, corroded apatite 
crvste].~ ar~  a not uncommon ~ccesso~ in the an~igorlte, 

L~:r~e chalcspyrlt~ crVStDls ~sdlaced'tha f~brie. 
Thes~ are a~t~rad to hising~,r4te ~nd surrounde~ 0 V zones 
rich in chrvsoc~]~a and mal~nlte. 

~i ,n~ ' rs ]~  ~rs present in the following ~tlma~s~ 
amounts: sntigor~te ~5%, celcit~ 2&~, ~pstlte I~, malachite 
],~, h~singurite 3%, and chrvsOCOIla ~%, 

Metamorphism ~ss oeen api, zona] and associ~tsO ~ith 
the int~oSuctlon, of cna[oopyrits, 

~o= 2 

The specimen consists ]a~gsJ y of vain m~tter with 
fe)iat~ salvaged, 'T'h~ veln m~tarla] is v ~ r v  co~se quartz 
with later (=6d praoab]v wholly unrelstsd) interstitial 
chalcopyrite. The ¢h~]coPvrite is uartl y slta:reo to c h a l c o -  
ci te,  nlsingerita, Ooetl~Ite, ~ e ] e c n i t e ,  b~ochantite, and 
chrysocolla+ Hisingerits and chrysoco!l~.valn the ~allrock, 

Tna u~)Is of the vein are crudely foliate~ earl- 
cite ~Ith aug~n o~ q u a r t Z .  Some hVOrOOlotit~ is i n t e r l a a v ~ d  
with the ear]Cite. Tne foliation ~s naa~i v normal to ~nd 
cut off by the quartz vain. 

The w~[)rock appears  to n~ve been an argilla~eeus 
ssnostone ~hlch was ep[zona]Iy metamorphosed. 

No. 

The specimen is a garnet amphlbollte composed 
of fins=ora}neO quartz anO bundles of a~tinolltlc hornblende 
p:r],sms ~hich snDw variable orientation ~nd contorted f o l -  
:iation. The fo]iatlon is In~r[upteO but continues th[ough 
large, vet V pOikileblastic anOraOite crystals which abounO 
in certain ]aVerS, 5oms crystals ar~ so fl]laO wfth m~trlx 
meteri~] that they consist of IsoJeteO ~rains in s pa~ch 
whose ou£]ina is hhmt of an anhsOral ervstal. Epldote and 
sphsne ~ ~cc~ss~Files. The e~|~o~e iT ce~Jmonast a~en~ Hveins'~ 
uhoss outline cuts the fabric and ~hlch consist only of a 
row o f  O h a ] ~ o p y r i t e  =nheLJ[a, Th~ c h a l ~ o p y = l t e  i s  = l t a ~ e ~  ~a. 
hi~ingerite, goethite, and chrvsocol:i~. 

~et~mo,rphism has bean msSozohal; the tuck a d i t t y  J, im~, 
Zina.r~Is ar~ Ores~r,t  in ~h~ followi~g estimated 

amountS: a c t i n o l i t f G  nornbJsn~s ]D%, ephene i%, a ~ a O l t e  
25%, quartz 3g~, eplOota i%~ ~islngeri~s ano goathite ~%, 
an~ ch~Veoco~la ~%. 

I 
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NO. 4 

The specimen is ~ tactite derived from a breccia 
(of dirty llmestone fragments) by mesozonal thermal mwta- 
morphism. 

Original fragments have wholly lost textures ann 
consist ]argelv of JnheOrB1 microcline and rare quartz grains. 
These fragments are widely separated in a matrix consisting 
of coarse andradite anhedra cemented with microcrystalline 
Fe-rich epidota. The epidote veins and otherwise replaces 
t h e  a n d r m d i t e  and has been s h e a r e d .  

Thin quartz veins, ~ssociated with incipient 
chloritization, of garnet carry minor amounts of chalcopyrite 
(now altered to goethite and chrysocolla). 

Minerals are present in the fol]owing estimated 
amounts: quartz 2%, microcllne I1%, andradite 23%, epidote 
62%, goethite 1%, and tra~es of sphene, chrysocolla, and 
pennine. 

No. 5 

The specimen is ~ sheared arkose composed of 
cracked and strained grains of quartz, plagioclase, and 
orthoc]ase as well as some lithic fragments, in a fine- 
grained matrix of quartz and feldspars. Wavy, parallel seams 

of sericite developed during the epizonal metamorphism cut 
the fabric ann may replace feldspar crystals along fractures. 

Late veins of allophane cut all other features 
~nd some isolated feldspar grains are also replaced by the 
a] . ]ophane~ 

Minerals are present in the Following estimated 
~mounts: quartz 22~, orthoclase 18%, plagioelase 53%, seri- 
cite 5%, hematite o.5%, alloph~ne 1%, and traces of futile 
and calcite. 

No. 6 

The specimen is ~ meta-limestone composed of c31- 
cite which occurs as uniform-sized, irregular crystals 
abundantly penetrated by tabular scBles of antigorite. 
"Veins" of calcite and cross-fibered antigorite cutting the 
fabric appear to be old shear zones. R~ndomly-oriented eu- 
hedral tremolite crysta]s occur sparingly in some parts of 
the f~bric. Sm~]] sphene grains are a conspicuous accessory. 

The original rock was thermally metamorphosed in 
the upper epizone. 

Minerals are present in thw following estimated 
~mounts: calcite 83%, ~ntigorite 12~, tremolite 4%, and 
sphen~ I%. 



,I 
No. 7 

The specimen is ~ tremolite m~rble composed of 
randomly orienteO tremo]ite ~uhedra of v~riable size in 
m~trix of anheOr~l calcite. The c~lcite gr~in size v~ries 
along par~l]el b~nds ~nd where co~rse, the tremolite is 
• lso co~rser. Sphene is e prominent ~ccessory. Sm~ll p~tches 
of c]inochlore ~re rare. 

Hisingerite deriveO from chalcopyrite occurs in 
grain boundaries in co~rser portions of the f~brio. Chryso- 
colla pods in the f~bric ~re elso thus derived. 

Netamorphism h~s been upper epizon~1. 
Minerels are present in ~he following estimated 

emounts: c~]cite 54%, tremolite 42%, clinochlore 2'~, sphene 
1%, chryso~olla 0,5~, ~nd treces of apatite ~nd hisingerite. 

No. 8 (minermlized piece) 

The specimen Is in ~mphibolite composed of lirge 
ragged actino]~tic-hornb]ende prisms set in a m~trix of 
actino]ite (which is re]ative]y Fe-impoverished). Loc~lIy 
the 1~rger ~tinolitic hornb]ende crystals show foliation 
but the direction of fo]ietion is highly v~ri~ble. Magnetite 
~nd ~p~tite are aOundant ~ccessories ~s ~ugen crushed between 
I~min~e of ~ctino]ite. 

L~rge pyrite masses rep1~ce the flbric ~nd cut 
across the fo]iation. 

The original rock is uncertain; metamorphism his 
been epi-mesozon~]. 

Minera]s ~re present in the following estim~teo 
~mounts: ~ctino]itic hornbJende ~nd ~ctinolite 93%, pyrite 
3%, m~gnetite 3%, and apatite 1%. 

No. 8 (unmineralized specimen) 

The specimen is an ~mphibolite composed of we]l 
foli~ted, small ~ctino]ite prisms which show unusu~lly tight 
chevron folding.on ~ microscopic scale. The m~trix consists 
of fine-qreined quartz and orthocl~se; the cores of some 
folds are ~]so fil]ed with coerser quartz ~nd orthoclase. 
Sm~ll equant epidote oran,,l~ +~ ~- - "  
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The specimen is "~, hornblende schist composed of 

winding b~,nds of crudmly o~'-oinetd ~ctinolitic-hornblend~ 
interlz~yered with thick bands of o~icite ~nd granular 
quartz. These two miner~]s ~re intmrstlti~l accessories in 
the ~ctinolitic-hornblendm bands ~s well. In one p~rt of 
the specimen the composition~l layers ~re sharply folded 
~nd one b~no is rich in randomly-oriented ph]ogopite ~s 
wel] as a]tered m~gnetit~ and calcite. Tr~ces of alter.~d 
sulfides occur here as well. Retrograde ~lteration of 
ph]ogopit", to penn~ne Is minor. Sphenm ~nd granular ortho- 

~l~se ~re accessories in some b~nds. 
Metamorphism h~s be~.n mesozon~l fo]]owmd by epi- 

zonal veining (including sulfides). 

N o. 5 

The specimen is ~ garnet tactite composed of coarse 
anhedr~l g~rn~t cryst~is-th~se show irrmgul~r composition~! 
zoning ~nd tend to have Fe-rich rims. The interstices of the 
fabric ~re filled with spr~vs of ragged ~ctinolitic-hornblenOe 
prisms set in granular calcite. Quartz occurs here and fil]s 
smal] patches in garnets ~s well. 

Pyrite veins g~rn~t and occurs in thm retrograde 
met~morphis ~ssemb]age (hornb]endm) in the in~ers£ices. It 
may enclose round grains of Fe-rich epidote. 

The origin~l impure limestone has been metamorphosed 
in the mesozone with l~ter epi-mesozon~l retrograda meta- 
morphism and crysta]]iz~tion of pyrite. 

M~nerals ar~ present in the fo]]owinq estimated 
~mounts: garnet 75%, pyrite 2~, ~ctinolitic-hornblende 6%, 
c~Icit~ ]2~, quartz 4 ''~ ~, ~no traces of epidote. 

No'. 6 

The specimen is a s~ricitm schist (possibly ~ re- 
workeO dacitB) composed l~rgely of we]l fo]iated sericite. 
Foliation p]~neS are crumpled and often interrupteO by 
shears at oblique angles. The foliation wr~rps around sm~ll 
quartz ~ugen which ~r~ cr~cked and strained-borders of such 
gr~ins ar~ often granulated. Tiny c~Icite blebs li~ along 
healed Fractures in some quartz. Leucoxenized sphene is 
dr~gged out along Foliation pl~nes. 

Late j~rosite and hisingeritm vein the f~bric. 
Metamorphism h~s been mpizon~1 synkin~m~tic. The 

original sediment was certainly volc~nic-derivmd. 
Minerals ~re present in the fol]owing estimated 

~mounts: quartz 9%, smricite 89%, jarosite 0.5%, ~isingerite 
0°5%, and tr~cms of calcibe ~nd spheric. 

Pmrcent~ges for No. 4 
omitted ~bove: 

quartz 19%, ~ct~no]itic-hornblende 22%, c~lcite 46%, m~gnetite 
4%, sphene 0.5%, pennine 2%, phlogopite 5%, altered sulfides 
traces, and orthoc]~sm 0.5% 
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~J~' ~ The specimen is a calcite-biotite schist composed of 
quartz, biotite, and calcite in a well banded and foliated fabric 
with foliation along compositional planes. 

Layers rich in quartz carry swarms of small biotite 
or ferroan phlogopite platelets. Thin stringers rich in dust-like 
magnetite may occur here; small euhedral clinozoisite (or epidote) 
prisms often are obscured by these magnetite particles as inclusions. 

Calcite layers are largely devoid of other minerals. 
The calcite grains are elongated ovals parallalimg the foliation. 
Sphene is an abundant accessory as clusters of ting round grains. 
Traces of orthoclase occur amongst quartz grains. Locally the bio- 
tite is replaced by clinoch]ore. 

Metamorphism has been mesozonal. 
Minerals are present in the following estimated amounts: 

quartz 44%, biotite 16%, calcite 30%, epidote 3%, sphene 2%, clino- 
chiore 2%, magnetite 2%, and orthoclase ]%. 

® 

No. 2 

The specimen is a schist derived originally from a 
reworked (?) dacite. Cracked, strained, and broken plagioclase 
crystals are set in a mush of clinochlore whose foliation wraps 
around grain boundaries. There is a general compositional banding 
as well, but the foliation is only local and variable. Associated 
with the interstitial clinochlore are stringers of calcite and 
rather well-formed plates of muscovite. Rutile is an abundant ac- 

cessory. 
Quartz occurs in pods of strained but healed grains 

which tend to cut the fabric for short distances. It probably has 
not been introduced, however. Coarse euhedral crystalloblasts of 
pyrite replace the fabric and are not associated with an~ new 

minerals. 
Metamorphism has been epi-mesozonal. 
Minerals are present in the following estimated amounts: 

plagioclase 40%, clinochlore 23%, calcite 7%' quartz 14%, rutile 2~, 
muscovite 9%, pyrite I%, and traces of apatite. 



DEPTH I I  

O-15 

~5-6o 

60-85 

8 5- 345 

345-55o 

DRILLING METHOD 
AND C O},~4ENTS 

Rotary & Hammer 
set surface 

Hammer 

Hammer 

FORMATION & COLOr ASSAYS 

Foam at 
He~rmler 
Went to 
ll5' 

. . . . . .  ~'Depth 

Metamorphosed 
Volcanic 

- PPM COMMENTS - MINERALIZATION A iOul . . . . . .  

Iron Oxides; traces Pyrite 

Same as above 20-25 .02 
Color/Gray 30-35 .02 

45-50 <. 02 

Quartzite & Lime 65-70 i<.02 
mixed 70-75 <.02 
Color/Gray to 75-80 i<.02 
White 80-85 i~02 

Shale, Quartz, 85-90 
Biotite{?), 90-95 
Thin Quartzite 95-100 
zones. 100-105 
Green Mineral i05-Ii01 
from 125-135 125-130 
and 250-345. 145-150 

165-170 
C o l o r (  I ' FO~') I 1 8 5 - 19 0 

Black 200-210 
225-23o 
245-e5o 
265-270 
2 8 5 - 2 9 0  

3oo-3lO 
325-33o 

Harm~e r 
Large cuttings 
increasing 
problem with 
foam, major 
problem at 
T. D. 

Break at 345 
Quartzite, 
Garnet (Br o~aq 
& Black) ; 
Biotite ?, and/or 
Chlorite? with 
Associated 
Pyrite 
Green ~:~ ineral 

5oo-55o 
Color (Foam)/ 
Br o~aqi sh R e d & 
Brmnai sh Gray 

Z 

No Assays 

1 

1.2 

1. 
2. 

Same as above 

..... ITraces of Pyrite 

Moderate Pyrite 85-100? 

Traces of Pyrite 100-345? 

traces to nil of Pyrite 
345-54o 
kt bottom, Quartzite 
fractured, with green 
and black mineral in 
fractures with Pyrite. 

f i 

i 

2 



OBK #2 

DEPTH 

0 -i0 

i5-45 

45-165 

165-235 

DRILLING METHOD 
AND C 01R~.NTS 

Rotary - Soft 

Drilling 

Ham~er - Soft 

Drilling 

Har~ier - Soft 

Dr il Iing 

F0~4ATION & COLOR 

Intrusive? Red 

Intrusiv~ Red 

Lime, White 
Green Mineral at 
155' 

Hammer- Fomu at 
165'. Large 
cuttings a prob- 
lem; shut-do~.~ 
at 235'. 

Quartzite, 
Red to White 

ASSAYS - PPI~I 

DeI/~ ~h 
I I i i 

25-3o 

145-150 
155-160 

180-185 

Au 

<.021 

<,,02 
<.02 

<.02 

Ag .... Cu 

1.O 137 
.4 56 

1.i 14 

COMI{ENTS - MINERALIZATION 

Hematite staining and 
minor crystallization 

S arae 

i 
No mineralization 

One small particle of 
Pyrite at 235'. 
some iIematite Crystals 



O.B.K. #I 
N.W. SAr,O . .E PROSPECT 

± 4¢oo FT. 

#1- 5 o-5 5 

The specimen is a b i o t i t e  p h y l l i t e ,  probably derived from a 
reworked volcanic o r i g i n a l l y .  Crude sedimentary layering is obeyed by the 
f o l i a t i o n  imposed by la te r  mesozona] synkinematic metamorphism. 

Only a few la rger  d e t r i t a l  grains of quartz and fe]dspars 
occur in laminae of  very f l ne -g ra ined  quar tz ;  these laminae tend to pinch 
and swell l a t e r a l l y .  Clusters of  b i o t i t e  f lakes occur in these laminae and 
tend to be strung out along the f o l i a t i o n  and wrap around larger  d e t r i t a l  
grains.  Seams of ca l c l t e  pa ra | l e l  the f o l l a t l o n ;  the ca l c i t e  is rather 
coarsely c r y s t a l l i n e  but tends to f i l l  i n te rs t i ces  among other grains.  
Small grains of p y r i t e  occur spar ing ly  in c lusters of b i o t i t e  f lakes.  

Mine.rals appear in the fo l lowing estimated amounts: s e r i c l t e  
2~, quartz /49~, orth6¢lase 0.5~;, p lag ioc lase 12~o, b i o t i t e  16~;, ca l c i t e  20~, 
p y r i t e  0.5~;, apat i te  t r . ,  z i rcon t r . .  

#2- 540-545 

The specimen is a s e r i c i t e  p h y l l i t e  probably derived 
from a reworked volcanic.  D e t r i t a l  p lag ioc lase (and less quartz) occur 
as augen in a w e l l - f o l i a t e d  s e r i c i t e - r i c h  matr ix .  Epi-mesozonal meta- 
morphism has been synkinematic. 

Many augen are cracked or s t ra ined,  some show ro ta t ion .  
The matr ix  is fine-grained granular  quartz in ter larded with s e r i c i t e .  
Some b i o t i t e  ( re t rogress ive ly  a l te red to prochlore) occurs wi th the 
s e r i c i t e .  The f o l i a t i o n  of these minerals does not wrap around larger  
grains but ends abrupt ly  at the grain boundary. Some laminae of 
coarser quartz occur and are r e l a t i v e l y  devoid of s e r i c i t e ;  ca l c i t e  is 
l i k e l y  to f i l l  i n te rs t i ces  here. 

Minerals are present in the fo l lowlng estimated amounts: 
quartz 34~, orthoclase I?;, p lag ioc lase 19~;, prochlore 5Po, ca l c i t e  3Po, 
s e r i c i t e  38~;, apat i te  t r . ,  z i rcon t r . .  



0BK-I 614 

The original rock was a siltstone, probably representing, 
for the most part, reworked dacitic material. Relicts of 8 quartz 
and plagioclase catacrysts may be seen but textural detai~s have 
been obliterated by upper epizonal synkinematic metamorphism. 

Larger strained quartz and plagioclase eyes survive in a 
foliated matrEx of alternating sericite and quartz laminae. Quartz 
grains here are elongate parallel to the foliation and pennine flakes 
tend to be interspersed in the interstices. Sericite flakes occur 
in thick bunches showing crossfolding and other distortions. Tiny 
corroded epidote prisms occur sparingly in the ser|cite. Pyrite 
grains lie in quartz-rich laminae and may be partly mantled with 
biotite. 

The white mineral you ask about is not clay but sericite. 
Minerals appear in the followiflg estimated amounts: quartz 

39%, sericite 52~, pennine 3%, magnetite 1%, pyrite 0.5~, plagioclase 
3%, zircon tr., apatite O.5~, biotite 0.5%, tourmaline tr., epidote tr.. 

0BK-I 619 

The original rock was probably a reworked dacite similar to 
614'. Despite epi-mesozonal synkinematic metamorphism, catacrysts of 
plagioclase may be clearly observed, although broken or strained. 

The rock is crudely foliated with thin discontinuous stringers 
of sericite layered with streams of quartz and plagioclase. These 
wrap around larger catacrysts. By contrast#', one laminae consists of 
recrystalliz~d silty material Cquartz and plag[oclase} set in large 
post-kLnematic calcite crystalloblasts. One patch consisting of coarse~ 
randomly oriented pennine and calcite may represent a basic ×enolith. 
Pyrite euhedra scattered in quartz-rich laminae may be mantled with 
pennine. 

In answer to your question~ calcite is associated with the 
chlorite. 

Mineral percentages are estimated as: quartz 18%, plagioclase 
44%, pennine 12~, sericite 14~, calcite 10%, pyrite 0.5%, magnetite 0.5~, 
biotite tr., epidote tr., leucoxene tr.. 

OBK-I 660 

The rock is a spessartite composed of numerous stubby prisms 
of basaltic hornblende and clusters of coarser subhedral augite. These 
are scattered in a matrix of randomly oriented plagioclase laths. 
Irregular magnetite grains are uniformly disseminated and are a common 
accessory. Quartz occurs sparingly as an accessory as rather large 
grains in the matrix as if by contamination. There are a few amygdules 
filled with quartz, pennine, calcite, and rare pyrite euhedra. Cognate 
xenoliths are uncommon. The rock has only experienced deuteric alteration. 

As a result of this, plagioclase is mildly sericitized. Basaltic 
hornblende shows a slight tendency to alter to actinolite, then pennine and 
cal ci re. 

In answer to your question, this rock is a younger dike, wholly 
unrelated to 662' 

An estimate of mineral percentages is: plagioclase 31%, augite 7%, 

basaltic hornblende 35%, actinolite 2%, pennine I0%, sericite 4%, calcite 4%, 
magnetite 5~o, quartz 2%, apatite tr.. 



0BK-I 662 

The rock is a phy11ite derived from a sediment (possibly 
reworked dac[tic material) by epizonal synkinemat[c metamorphism. 

There are numerous large subangular grains of quartz and 
plag[oclase. These are set in a we11-1am[nated matrix of fine 
detrital quartz and plagioclase. Thick and thin, wispy anastamos[ng 
seams of well-fol[ated sericite parallel the banding and wrap around 
larger clasts. These are punctuated by calcite crystalloblasts that 
often are surrounded by dense matted patches of penn[ne. Where 
calcite growth is strong, orthoclase shows partial or complete 
replacement of adjacent plagioclase grains. 

Mineral percentages are approximately as follows: quartz 
33%, plagioclase 24%, sericite 25%, calcite 14%, magnet[t~ 0.5%, pennine 
2%, epidote tr., orthoclase I%, apatite tr., leucoxene tr.. 

OBK-I 685 

The original rock was probably a reworked dacitic volcanic. 
There are numerous catacrysts of ~ quartz and plagioclase set in a 
crudely layered matrix of granu1~r quartz and minor plagioclase. The 
rock has experienced upper epizonal synkinematic metamorphism. 

Some clasts are strained or broken; a few quartz eyes are 
surrounded by envelopes of granular quartz due to incipient crushing. 
Shreddy laminae of sericite wind though the fabric, giving a good 
foliation. Pennine flakes and interstitial calcite grains are inter- 
stitial to other minerals. Traces of pyrite were noted with calcite, 
pennine, and magnetite (this is also an affirmative answer to your 
question). These veinlets lie along synmetamorphic quartz veins or 
cut the fabric. 

: Minerals are present in the following estimated amounts: 
quartz 43%, plagioclase ]8%, sericite 37%, pennine 6%, pyrite tr., 
calcite 4~, magnetite 0.5~, h~s~ngerite 0.5~, leucoxene tr., apatite tr.. 

0BK-I 743 

The rock is a quartz latite granophyre. Originally it 
carried sharply euhedral phenocrysts of B quartz, orthoclase, plagio- 
clase, and biotite. These were scattered in a spherulitic matrix with 
small included orthoclase laths. Epizonal alteration has been late 
magmatic/deuteric. 

Glass is devitrified to radial bursts of quartz stained with 
colloidal hematite (the pink mineral you questioned). Biotite is altered 
to sericite and crystalloblastic calcite w~th accessory anatase and 
montmorillonite. Plagioclase is only weakly sericrt~zed. 

M~neral percentages appear as follows: quartz 47%, orthoclase 
24%, plagioclase 15%, magnetite tr., sericite 9%, anatase tr., 
montmorillonite tr., apatite tr., calcite 4%. 

/ 
/ 



0BK-I 748 

The specimen represents the contact between two rock types. 
The host (older) rock is a diorite with a diabasic texture. 

It consisted originally of randomly oriented plagioclase laths and 
interstitial basaltic hornblende. Accessory biotite and coarse granular 
magnetite cluster with the hornblende. Minor quartz and orthoclase 
occur as graphic intergrowths in the matrix. The rock has been 
moderately altered in the epizone. Although biotite is mostly fresh, 
basaltic hornblende is heavily altered to calcite and pennine. Plagio- 
clase is moderately altered to calcite and sericite. 

This diorite is cut by a quartz latite with scattered pheno- 
crysts of B quartz and plagioclase in an originally glassy matrix. The 
contact is marked by a thin mylonitized zone of dioritic debris against 
a banded glassy phase of the quartz latite. This rock has been strongly 
silicified with sericite replacing both feldspars and biotite. Close 
to the diorite it is heavily impregnated with lacy calcite crystallo- 
blasts. Rare disseminated pyrite was observed in both rock types. 

OBK-I 783 

The specimen is a diorite, a rock undoubtedly related to 
748 and 660. It consists of randomly oriented plagioclase laths and 
abundant interstitial basaltic hornblende (mantled with uralite). 
Accessory ilmenite clusters with the hornblende. Interstitial areas 
are filled with coarse quartz and minor orthoclase. The rock has been 
deutericaily altered. 

Plagioclase cores are heavily accluded with spongy aggregates 
of anhedral epidote. Hornblende is only mildly altered to pennine and 
minor calcite, llmenite has altered to leucoxene. A fracture surface 
carries heulandite stained pink by colloidal hematite (the "shiny iron 
oxide'! questioned). 

An estimate of mineral percentages is: quartz 5%, orthoclase 
I%, plagioclase 20%, amphiboles 32%, pennine 10%, epidote 26%, calcite 
I~, leucoxene 3%, magnetite I%, apatite 0.5%. 

/ 



OBK-I 816 

The rock is a diorite composed initially of randomly oriented laths 
of plagioclase with interstitial subhedra of augite. Small basaltic 
hornblende prisms may be attached to the augite. There are a few lar- 
ger phenocrysts of augite and hornblende. Small interstitial patches 
of quartz and orthoclase occur sparingly. Cognate xenoliths are few 
and usually of coarser grain size than the host. The rock has been 
strongly altered in the epizone. 

Plagioclase is only slightly clouded with sericite and epidote. 
The hornblende phenocrysts are wholly altered to fibrous epidote and 
pennine but matrix basaltic hornblende only partFaily so. Traces of 
pyrite are associated wi~h this a]teration. Late veins of heulandite 
and calcite cut the fabric. 

Mineral percentages appear as follows: plagioclase 51%, quartz 2%, 
orthoc]ase 0.5%, epidote 3%, pennine I0%, augite 19%, basaltic horn- 
blande 6%, magnetite 4%, calcite 2%, sphene 0.5%, heulandite ]%, 
sericite 0.5%. 

OBK-I 855 
The rock is a sericite schist derived from a pelitic sediment by 

mesozonal synkinematic metamorphism. "It initially consisted of alter- 
nating silty and shaly laminae. 

Silty laminae consist of granular quartz that is only slightly 
flattened on the plane of foliation. Slender flakes of sericite are 
crudely aligned along planes that weave through the quartz. Shaly 
laminae consist almost wholly of subparallel sericite scales and thin 
stringers of minute rutile grains. A few pale biotite books are 
scattered here but not aligned with the foliation. Veins of coarse 
strained quartz (of metamorphic age) roughly parallel the foliation 
and may enclose stringers of sericite and biotite. 

Calcite occurs in interstices of the fabric throughout the specimen, 
and it seems aligned along ill-defined planes normal to the foliation. 

OBK-I 925 

The rock is a sericite schist much like 855 but in this sample only 
shaly laminae were noted. These consist exclusively of curved foliae 
of sericite plates, minor interstitial quartz, and strings of minute 
rutile beads parallel to the foliation. Coarse synmetamorphic quartz 
veins parallel the foliation and enclose small discontinuous laminae 
of sericite. 

Very coarse calcite penetrates and replaces the fabric, invading 
quartz veins along grain boundaries. Where calcite is in contact with 
sericite there is apt to be an intervening patch of coarse cl[nochlore. 
Both the calcite and clinochlore show evidence of deformation. Small 
patches of hematite are scattered wLthin the calcite. 

OBK-I 954 

The section has been cut from one of the quartz veins as described 
in the previous two samples. These veins may derive from very sandy 
laminae in the original sediment. 
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OBK-] 954 (.con' t .)  

The rock consists almost exclusively of coarse strained quartz 
grains that are elongate in parallel and interlock along frilly 
boundaries. A few wispy foliae of sericite wind along grain boundaries 
and may be accompanied by granular quartz. Calcite occurs sparingly 
through the rock, filling interstitial voids. 

An estimate of mineral percentages is: quartz 95%, sericite 3%, 
calcite 2%. 

OBK-I 995 

The original rock was a layered pelitic sediment. It has been 
synkinematically metamorphosed with some brecciation. 

The rock consists essentially of slender, foliated scales of sericite. 
Pennine may be laminated with sericite or occur as small crystals 
oriented at variance with the foliation. The matrix consists of granular 
quartz showing very little flattening on the plane of foliation. 

Fragments of this shist are isolated in patches of coarse strained 
"vein" quartz and separated by crushed zones within the schist. Coarse 
calcite invades grain boundaries in the quartz veins and occurs as cry- 
stalloblasts in the schist. 

Minerals appear in the following estimated amounts: quartz 43~, 
sericite 20%, pennine 8%, calcite 29%, rutile tr., tourmaline tr.. 

0BK-I 974 

The specimen is a sericite schist~ derived from a pelitic sediment 
by synkinematic metamorphism. It consists of sheaves of parallel sericite 
scales that define a plane of foliation that is severely crumpled. Small 
books of clinochlore may be interlayered with the sericite. The inter- 
vening laminae consist largely of granular quartz but wisps of sericite 
parallel to the foliation cut across grain boundaries in these areas. 
Thin hematite tablets lie along sericite cleavages or in rock cleavage 
planes cutting the foliation. 

Veins and patches of coarse crystalloblastic calcite cut or replace the 
fabri c. 

Mineral percentages are estimated as: quartz 33%, calcite 38%, sericite 
22%, clinochlore 5%, hematite 2%, epidote tr.. 

OBK-I 1023 

The rock is a quar tz i te  derived from a s l i g h t l y  argi l laceous sandstone 
by synkinematic metamorphism. 

The rock consists of ragged in te r lock ing  quartz grains that vary 
e r r a t i c a l l y  in s ize. In some cases the size di f ferences appear to owe 
to synmetamorphic crushing. Thin . f lakes of s e r i c i t e  may e i the r  l i e  along 
grain bounderies or be locked in the quartz.  They are s l i g h t l y  concen- 
t ra ted in cer ta in  laminae that  meander through the fab r i c ,  showing some 
degree of fo ld ing .  Minute f lakes of  c l inoch lo re  occur in these laminae. 

Small ca l c i t e  c rys ta l l ob ]as ts  have formed in the in te rs t i ces  throughout 
the f ab r i c .  

Mineral percentages are approximately as fo l lows:  quartz B6%, ca l c i t e  
5~, s e r i c i t e  6%, c l inoch lore  2%, zircon t r . ,  r u t i l e  t r . ,  apat i te  t r . ,  
tourmaline t r . .  



OBK-I 1036 

The specimen is a sericite sch[st~derived from a shal¥ sandstone by 
epizonal synkinematic metamorphsim. 

Wispy laminae of well foliated sericite are rather evenly spaced in 
a matrix of granular quartz. These laminae are curved and anastamosing. 
Small clinochlore flakes parallel the sericite. There also may be 
stringers of tiny subhedral epidote prisms in sericite-rich bands. 
Hematite tablets occur as an accessory, sometimes interlayered with 
sericite crystals. 

Irregular patches or isolated crystalloblasts of calcite tend to be 
concentrated in, and replace, certain laminae. 

Minerals are present in the following estimated amounts: quartz 52%, 
sericite 17%, calcite 24%, hematite 2%, clinochlore 3%, epidote I%, 
zircon tr., tourmaline tr.. 



3220 East 46t}~ Street 

AMERICAN 

S A M P L E  S U B M I T T E D  BY 

Phone 624-0049 

ANALYTICAL and RESEARCH LABORATORIES. 

ASSAYERS - C H E M I S T S  - M E T A L L U R G I S T S  
T U C S O N .  AR IZONA 8 5 7 1 3  

Hr. 0. B..Kilro,y DATE Dec. 2,7., 1969 
- - ~  , , 

SAMPLE MARKED 

NWS #.1 

GOLD 

O Z . / T O N  

.008 

J SILVER PER CENT 
OZ./TON COPPER 

0.10 

, , - _ . . ~  . 

0.4.8 

PERCENT 
LEAD 

/ /  

PERCENT 
ZINC 

PERCENT 
MOLYBDENUM 

PERCENT 
IRON 

./__~_~ET~,~ ~ c m : u  ,'¢V,-,:-"'.. 

d /  , - , ~ :  , ,. 

£, ",o,,o/..~;bY/le <1 

. _2  . . . .  " 



AR|ZO.  A T E  $ T I N G  L A B O R A T O R I  E S  

A DIVISION OF' CLAUIDE E. McLEAN & SON LABORATORIES, INC. 

817 WEST MADISON ST.  P H O E N I X ,  A R I Z O N A  85007 PHONE 254-6181 

For: Kilroy Enterprises 

Tucson Title Bldg., Suite 212 

45 West Pennington 

Tucson, Arizona 85701 

Date: August 21, 

Lab. No.: 7547 

Sample: Ore Marked: See Below 

Received: 8-19-74 

Submitted by: same 

REPORT OF LABORATORY TESTS 

GEOCHEMICAL REPORT 

Sample No. 

553-569 

569-579 

578-588 

588-597 

597-611 

611-623 
623-632 
632-641 

641-654 

654-662 

662-670 

670-680 

680-689 

689-699 

699-708 

708-718 
718-727 
727-737 
749-750 

it* 

Gold Silver Copper 
ppm ppm ppm 

0.I 1 ll0 

" lt* 1 110 

" " 65 

" " 80 

" " 50 

" " 170 
" " 50 
" " 40 

" " 35 

" " 75 

" " 50 

" " 70 

" 1 70 
" it* 1 70 

" " 60 

" " 70 
" " 100 
" " 120 

. . . .  130 

1974 

lt* = less than Respectfully submitted, 

ARIZONA TESTING LABORATORIES 

Claude E. McLean, Jr. - 



I D E N T I F I C A T I O N  

ASSAYIII$ AND CNIEMIS/$, IN(. 
17OS W. GliANT liD. • BOXS0108 • 621-4116 

TUCSON, ARIZONA r.s703 

GOLD SILVER LIEAO (~OPPKIq 
OPT __OPT % 

ZI%NC I~tOo% 

OOUGLA~. AI~ I,'OP4 A 
I I A N ( I I I I  HAYDEN. ARIZONA 

EL PASO. TEXAS 
ST. LOUIS, MO. 

IIq%oN 

CC: 

A r.et, 

"~ CITY: 

i DO: 

CITY: 

No. 9166 540-545 

Hr. O l i v e r  Bo K! l roy 
~'~ Tucson T l t l e  Bui lding 
45 Nest: Pennlngton 
Tucson, Arizona 85701 

HR OLIVER B KILRO¥ 

%. 

22 

~r ,RI~MARKS: 
ace inalgsis 
/,/1'-~"3 ~"~"~ 

^NALY=S ¢¢~T. =V ;~.f > i', //~.J:,i/,~.~,. "i 

Hinlmum c h a r g ' ¢ :  • 5.00 

115173 [ 346793 T' 5,00 



- - .  == 

SKYLINE LABS, INC. 
Hawley & Hawley, Assayers and Chemists Division 
1700 W. Grant Rd., P.O. Box 50106, Tucson, Arizona 85703 
(602) 622-4836 

CERTIF ICATE OF ANALYSIS  

Charles E. Thompson 
Ar izona Registered Assayer No. 9427 

William L, Lehmbeck 
Ar izona Registered Assayer No, 9425 

ITEM 
NO. 

I 
2 
3 
4 
5 

6 
7 
8 
9 
I0 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

SAMPLE IDENTIFICATION 

0BK #I 553-569 
569-579 
579-588 
588-597 
597-611 

611-623 
623-632 
632-641 
641-654 
654-662 

662-670 
670-680 
680-689 
689-699 
699-708 

708-718 
718-727 
727-737 
749-750 
750-755 

755-765 
765-775 
775-785 
785-793 
793-803 

803-813 
813-834 
834-832 
832-840 
840-850 

Au 

ppm 

<0.02 

<0.02 
<0.02 
<0.02 
<0.02 
<0.02 

<0.02 
<0.02 
<0.02 
<0.02 
<0.02 

OBK #l 850-861 <0.02 

TO: 

Mr. O. B. Kilroy 
212 Tucson Title Bldg., 
45 West Pennington 
Tucson, Arizona 85701 

Suite 212 

Ag Cu 
ppm ppm 

155 
140 
65 
95 
55 

250 
5O 
45 
45 
100 

5O 
75 
80 
145 
60 

85 
15o 
190 
140 

<0.2  70 

<0.2 65 
<o. 2 70 
<0.2 60 
<0.2 70 
<0.2 70 

<0.2 70 
<0.2 40 
<o. 2 35 
<0.2 20 
<o. 2 40 

<o. 2 5 

R E M A R K S :  

Trace analysis 

DATE REC'D: 

8126174 

!CER F B : L:;I~ ~.,I" 

DATE COMPL.: JOB NUMBER: : 

8129174 741689 



SKYLINE LABS, INC. 
Hawley & Hawley~ Assayers and Chemists Division 
1700 W. Grant Rd., P.O. Box 50106, Tucson, Arizona 85703 
(602) 622-4836 

C E R T I F I C A T E  O F  A N A L Y S I S  

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L, Lehmbeck 
Arizona Registered Assayer No. 9425 

ITEM 
NO. 

I 
2 
3 
4 
5 

6 
7 
8 
9 

Io 

11 
12 
13 
14 
15 

SAMPLE IDENTIF ICATION 

OBK #1 

0BK #l 

862-872 
872-889 
889-900 
900-922 
922-932 

932-945 
91~5-:~55 ' 
955-964 
964-974 
974-983 

983-993 
993-1003 
I003-I013 
I013-I023 
I023-I03G 

TO: 

Mr. O. B. Kllroy 
212 Tucson Title BIdg 
45 West Pennington 
Tucson, Arizona 85701 

A{J Ag 
p pm p pm 

• --.0.02 <0,  2 
<0.02 <0.2 
<0.02 <0.2 
~'0,02 <0.2 
<0.02 <0.2 

<0.02 <0.2 
<0 ,02  <0 .2  
<0.02 <0.2 
<0,02 <0.2 
~c:0.02 0.2 

10,02 <0,2 
<0.02 <0.2 
< 0 . 0 2  <0 .2  
<0,02 <0.2 
,10.02 <0.2 

REMARKS: 

Cu 

ppm 

5 
5 
5 
5 

60 

40 
5 
5 
5 
5 

5 
5 
5 
5 
5 

CERTIFIED BY: 

Trece analysis 

DATE ,z C'D: 

~, ,~ 174 
DATE COMPL.: 

9/18/7£+ 
JOB NUMBER: 

7£+IBI 0 



q 

H A W L E Y  & H A W L E Y  BRANCHES 

Douglas 
Hayden 
Morencl 
Inspiration 
El Paso 
St. Louis 

Rezistered Assayers 
OVER 50 YEARS 

A S S A Y E R S  AND C H E M I S T S ,  I N C .  
BOX 50106 1700 W. GRANT RD., 
TUCSON, ARIZONA 85703 (602) 622-4836 

Gold i Silver Lead Copper Zinc Mo, 
I D E N T I F I C A T I O N  ~ ~ % % % % 

I 

ppm ppm 

85 - 90 

105 - 110 

125 - 130 

]~5 - 15o 

165 - 170 

180 - 190 

205 - 210 

225 - 230 

245 - 250 
265 - 270 

285 - 290 
305  - 310  

325  - 33O 

1.06 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 
< 0.01 

< 0;01 

< 0 .0 l  

< 0.01 

< O.Ol 

< 0 . 0 1  

< 0.01 

10.6 

1.8 

1.7 

1.6 

1.5 

1.6 

1.6 

1.5 

1 . 8  

1.7 

1.7 

1.9 

2 .4  

/ // 

Mr. O l i v e r  B. K [ I r o y  
co. 212 Tucson T i t l e  B u i l d i n g  
ADO: 45 West Pennington 
cnY. Tucson Arizona 85701 
ADD: 
CITY: 

ACC: 
MR OLIVER B KILROY 

REMARKS: 

i . 

Trace ana ]ys l s  

• (Pu] ver 

1 o.,. so,. io.,. Receive~lo/6/72 Compl. 

Analysis 

ized & 

10/11/72 

s" 

' /  

'/ I I  " ~7a4 ".o\\ \~ 
~/ // J~,_~i " ~.~ I~ 

Dr led) P-p~a----"-~11.70 
Analysis $ /48.75 , 

J TUC 3/+6581 JS 60.45 

HH] 



CC: 
ADD- 
CITY: 
ADD: 
CITY, 

k . , "  

H A W L E Y  & H A W L E Y  BRANCHES 

Douglas 
Hayclen 
Morenci 
Inspiration 
El Paso 
St. Louis 

Regl stared Assayers 
OVER S0 YEARS 

A S S A Y E R S  A N D  C H E M I S T S ,  I N C .  
BOX 50106 1700 w. GRANT RD., 
TUCSON, ARIZONA 85703 (602) 622-4836 

ACC: 

REMARKS: 

I D E N T I F I C A T I O N  

OBK # 2 

25 - 30 

145 - 150 

155 - 160 

18o - 185 

OBK # l 

Gold 

ppm 

< 0.02 

< 0.02 

< 0.02 

< 0.02 

Silver 

ppm 

o .9  

I.O 

0.4 

l.I 

Lead 
% 

c~(,,o, 

ppm 

98 

137 

56 

14 

20 - 25 

30 - 35 

45 - 50 

65 - 70 

70 - 75- 

75 - 80 

80 - 85 

95 ]00 

lO0 105 

0 .02  

0.02 

< 0.02 

< 0.02 

< 0.02 

< 0.02 

< 0.02 

1 . 5 5  

< 0.02 

I .02 

1.5 

1.5 

i . 2  

1.6 

1.6 

2.5 

8.7  

1.8 

3.3 

12.2 

Mr. Oliver B. Ki lroy 
212 Tucson T i t l e  Building 
45 West Pennington 
Tucson, Arizona 8570I 

I Date Spl. 
Received 

I O/17/72 MR OLIVER B KILROY 

H.E. 

Zinc Mo. 
% % 

12.60 

58.50 

Analysis Cert. 

Trace analys is  

(Pulver ized & dr ied  on ly )  Praparalion $ 
Analysis S 

l =,. l I' 
10/19/72 TUC 346597 7] .10 

HH3 
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