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SUNMARY 
Two ore mineral assemblages were identified during the course of 
the study of DDH B-1, a sulfide assemblage made up of pyrite, pyr­

_rhoti te, chalcopyri te, -~d borni te, and an oxide assemblage com­
posed of native copperarrl cupri te. Generally, the sulfide assem-

~ . . . 

blage was ·localized concordant with foliation and in association 
with carbonate-hydrothermal chlorite stringers. The localization 
of the oxide assemblage is along fractures and foliation surfaces 
where groundwater could penetrate. 

An attempt to correlate rock-type and mineralization showed that 
higher copper values were associated with agglomeratic, felsic 
units. These units may or may not have been the primary carrier 
of values, but subse~uent metal mobilization may have localized 
values here due to the more porous nature of the rock. 

Generally, chlorite, sericite, biotite and epidote are the most im­
portant alt~ration minerals. Microscopic ~tudies revealed the wide­
spread character of sericite, the replacement of early chlorite and 
biotite of metamorphic origin by latter hydrothermal chlorite, and 
epidote as a replacement product of plagioclase and not uncommonly 
disseminated in the deeper portions of the drill hole. Other alter­
ation phases ~bserved were _se~pentine, stilp~omelane, and cordierite. 
The. juxtaposition of an altered unit over an unaltered unit, indicat­
ing possible inverted stratigraphy, suggests the identification of 
a marker unit to identify the top of a single'mineralization episode. 

By plotting top and bottom indicators down. ~he drill hole, cartoon­
ing overturned iso.clinal folds, and superimposing anomalous copper 
values_on the pictu~e, there is suggest~d a possible structural­
stratigraphic control for mineralization. Altogether, the evidence 
suggests further search either up-dip in the ·same stratigraphic un­
it, or down strik:e. 



ORE MINERAL ASSOCIATIONS 
Whether the ore components were present at the time of deposition 
of the alternating sequences of andesites, agglomerates, sediments 
and ash.flows during the Precambrian or not is of academic import­
ance with respect to their observable, present--day distribution. 

. . 

Generally speaking, mobilization and re-deposition in favorable 
localities characterizes the sulfide-oxide ore mineral assemblage, 
resulting from both hydrothermal and supergene mechanisms. 

Sulfide Assemblage. Pyrite, pyrrhotite, chalcopyrite and bornite 
make up the assemblage of ore minerals deposited as a result of 
hydrothermal processes active late in the greenschist metamorphic 
episode or following it. The zones of wealmess _(foliation) which 
localized the sulfide minerals pre-date their deposition, indicat­
ing a relative age for mineralization. The ore minerals are very 
com.mon~y in association with quartz-carbonate stringers which rarely 
cross-cut the pervasive structural grain of .the host rock. In in­
stances of obviqus post-metamorphism shearing, accompanied by sub­
sequent quartz-carbonate healing, remobilization of the copper and 
iron sulfides has not occurred, leaving the fault zones quite barren. 

The typical association of ore and host materials consists of any 
single sulfide phase intergrown with, or sheathed by a secondary, 
bright green variety of chlori te, commonly associated ~i th cal_b~~-e. 
In rare instances, chalcopyrite and bornite occur together, while 
on occasion pyrrhotite was observed to replace_magnetite. Generally, 
pyrite is the most common ore mineral and occurs in the upper por­
tions of the hole, while pyrrhotite, possibly resulting from late 
de-sulfurization ~f pyrite, predominates in the bottom 300 feet. 

Oxide Assemblage. Native copper and cuprite make up the supergene 
assemblage of ore minerals. Controls for the distribution of these 

-phases are most c~mmonly planes of foliation, and sympathetic frac­
ture s:urfaces which acted as conduits for meteoric water in the· sub­
surface. Native copper o·ccurs as thin, plates on limonite-coated 
surfaces. Cuprite is more closely associated with blebs and vein­
lets of silica, and is restricted to-the bottom half of the hole. 



CORRELATION OF ROCK TYPE AND MINERALIZATION 
The consideration of ore grade as lt is related to lithology is an 
aspect that should not be overlooked since an obvious guide to 
mineralization may become evident through such_ correlation. Fif­
teen assay samples from DDH B-1 whose copper values were in excess 
of 250 ppm were noted along with footages associated with each sam­
ple. Matching the assay interval with the alteration log interval 
yields an interesting corelation of rock and assay value, and im­
plies a genetic relationship as well as suggesting a source of heat 
to mobilize and redeposit copper, c~lorite and carbonate of hydro­
thermal affinity. In addition, impiication of location laterally 
displaced from higher grade zones may be put forth. 

A striking correlation of higher mineral values with agglomeratic, 
fragmental, or brecciated materials is immediately obvious from 
the following table. It may be suggested that these units not only 
carried initially anomalous concentrations of copper (syngenetic), 
but also that the more porous character of a rock of this sort would 
be more receptive to the migration and re-deposition of mobilized 
primary copper. Perhaps it may not be too far out of line to sug­
gest these materials as being 11 millrock 11 equivalents. 

A noteworthy interval from 350 feet to 510 feet exhibits'anomalous 
copper over its entire length. It is suggested as one _possibility 
that he~t from a nearby intrusive rock, evidenced _by observed, small 
apophyse~ of la~efr trap material into this sequence, may have been 
responsible for localizing copper values and imparted the hydrother­
mal character to the distribution of chlorite, carbonite, and sul­
fides. A second, equ~lly plausible expJ..Eination suggests that these 
units are laterally contiguous with, or equivalent to higher grade 
units of an ore:..d~positing episode. Therefore, exploration drilling 
stepped out along the strike of these beds may show greater promise. 

MEGASCOPIC PHYLLOSILICATE DISTRIBUTION:-
From megascopic observation of split core from DDH B-1 it was ob­
served that these phyllosilicate phases predominate: ·serici te, 



chlorite, and biotite. The distribution of these minerals appears 
to be governed by two controls, the rock type and the alteration/ 
metamorphism intensity. 

The initial 330 feet down-hole is dominated by sericite, with sub­
ordinate amounts of chlorite •. It is believed that the upper 75 to 
100 feet of the section is characterized by supergene sericite re­
sulting from surflcial ·weathering effects .. Deeper into the hole, 
significant amounts of sericite mixed with chlorite occur within 
all rock types. Narrow intervals, usually of meta-andesitic com­
position, in which chlorite is the dominant sheet silicate, occur 
at irregular intervals down-the-hole. 

Between 330 and 660 feet chlorite is the chief mineral resulting 
from metamorphism/hydrothermal alteration. Miner amounts of seri­
cite, except in a sericitized meta-ashflow unit, together with the 
initial appearance of biotite, are also part of.the· mineral assem­
blage. Chlori te of metamorphic ·origin _is easily disce_rnible from 
that originating by hydrothermal processes. The metamorphic type 
is generally pervasive in its distribution, and is very dark green 
to blackish-green in color. Most commonly it is quite fine grained. 
In contrast, late~.: hydrothermal chlori te is bright lime green and 
coarser grained. The distribution of.this generation ·of•chlorite 
is usually controlled by veinlets in assoc_iation with quartz, car­
bonate and occasionally sulfides. Not uncommonly, it is observe·d 
as thin laminae concord~t with the foliation of the metamorphic 
rock. In zones where concentrations of this secondary chlorite are 

high, the probability for ore materials is greatest. 

~iotite and sericite ~ ;hlorite dominate the lowest portion of DDH 
B-1 (660 f~et to 830 feet). Biotite is usually localized in laminae 
and near veinlets as medium to fine-grained books aligned parallel 
to foliation. Its presence indicates increased metamorphic intens­
ity, therefore higher P-T -conditions. Winkler (1967) suggests that 
coexist.ing muscovite ( serici te) and chlori te react to form bioti te 
and aluminum-rich chlori te or muscovite. The light grey, plately · 
mineral common in the deeper sections of the drill core is possibly 



SAMPLE NO. 

B-1-2 

B-1-8 
B-1-29 

B-1-32 
B-1-33 
B-1-37 

B-1-39 
.B-1-40 
B-1-44 
B-1-49 
B-l-5l 
B-1-52 
B-1-56 

B-1-57 
B-1-75 

TABLE.I. INTERVALS WITH 
COPPER ASSAYS· 250 ppm 

ASSAY 
INTERVAL 

· 77-97 

158-168 
350-360 

380-390 
390-400 
430-440 

440-456 
456-470 
500-510 
546.5-560 
570-580 
580-590 
620-629 

629-633 
788-789 

.LOG 
INTERVAL (S) 

71.5-81 
81-88.5 
88.5-97.5 
155-165 
348.5-356 
356-374.5 
379.7-385 
385-398.5 
398.5-439 

439-473~5. 

494.5-512.5 
547-559.9 
559.9-579.5 
579.5-592 
614-625 
625-629.3 
629.3-641 
770.2-803 

cu 

270 

265 
260 

275 
265 
275 

810 
315 
420 
260 
305 
255 
285 

305 
6000 

ROCK TYPE 

Agglomerate-andesite 
porphyry 

agglomerate 
andesite-sediments 

andesite-agglomerGte 
andesite 
andesite with ~ebbles 

·near intrusive 
II 

II 
" 
" 

n 

" 
agglomerate-qtz vein 
ashflow 
ashflow_with fregs 
andesite 
andesite 

agglomerate 
andesite with auto­
liths 



this latter reaction product and accounts for the low chlorite ob­
served once biotite appeared. 

MICROSCOPIC-PETROORAPHIC INVESTIGATION . 
Among the important results of the microscopicstudy of selected sam­
ple intervals from DDH B-1 drill core were the paragenetic inter­
pretation and alteration phase distributions, and the identificat­
ion of a marker unit that may signify the ~op of a metallogenic 
episode in the volcanism. 

In t~rms of paragenes~·s, replacement textures in which phases inter­
pretted to be hydrothermal replacing the "primary" metamorphic min­
erals are deemed most important, since it is this hydrothermal event 
that is thought to be associated with the ore mineral mobilization 

·• 

and relocation. Starting with rocks initially containing quartz, 
plagioclase and mafic minerals, usually ~inequigranular in charact~ 
er, an alteration assemblage composed primarily of sericite, chlor­
ite, epidote and calcite, with minor amounts of serp~ntine, stilpno­
melane and cordiente, was superimposed on a chlorite, plagioclase, 
biotite, sericite metamorphic assemblage. 

Sericite was observed to be much more widespread than originally 
perceived megascopically, and was noted to replace plagioclase with 

.. • . .''t•:- • .. : 

varying degrees of pervasiveness, cordiei'i_teto a minor degree and 
chlorite-1 (metamorphic origin) in small amounts. Chlorite-2 (hy­

drothermal origin) w~s observed to replace biotite, chlorite-1, and 
in·a moderate manner, plagioclase. Additionally, veinlets and quartz­
carbonate pods tended to . localize · chlorite-2. Epidote was sparse 

. . 

near the top of the drill hole, but the extent of its distribution 
increased- significantly below 550 fe.et to ·a maximum of 20-25~~ of the 

• ;"'1,J • 

entire reek: Generally, epidote was restricted to plagioclase re-
placement, but' occasionally it was disseminated as small grains 
throughout the· rock, locally concentrated along inter-unit contacts. 
Calcite was very common as a veinlet mineral in association with 
quartz and chlorite-2. Ho_wever, it was not uncommon to observe cal­
cite to replace plagioclase phenocry_sts in a splotchy manner. 



Serpentine was usually observed in groundmass location and probab­
ly was_.f~7:111ed as a-result of replacement of earlier. mafic grains. 
Cordierite, exhibiting its characteristic interpenetration twinning, 
was-rarely observed. 

Stilpnomelane, a member of the orittl.e mica f'amily, was observed a­
long several large calcite veinlets and probably was generated by 
the late hydrothermal activity. 

Hetamorphic biotite was first noted at 543 feet, indicating increas-
., .... . 

ed metamorphic intensity at great'depths. Coarselycry~talline ser-
icite, megascopically interpreted as argillization, was noted at 
462 feet. This corresponds quite well with the high_ copp_er assay 
values. It is suggested this may be a recrystallization product as­
sociated with the hydrothermal event~ 

Uear the bottom of the drill hole a lightly altered andesite por­
phyry was observed to stratigraphically underlie a highly altered 
sequence. Th~s would again suggest the overturning of units with 
mineralization_ being stratigraphically lower in the sequence. This 
andesite has the potential to be a marker unit since it has discern-

-=·:.-

ible plagioclase phenocr~stsreplaced by epidote set in a. very.fresh, 
all plagioclase groundmass. •. If there has been only limited sulfide 
mobilization, this unit possibly ma_r1ci::qg ~he. top of a mi~eraliza t_ion 
episode, will be useful. ' 

BEDDING ORIENTATION & POSSIBLE INTERPRETATION 

Study of the drill core from DDH B-1 revealed conflicting evidences 
for.the determination of tops and bottoms of.th~ defined rock units. 
As a result~, ·the-author suggests the possibility of folding within 
the sequence. ·By cartooning the evidence observed in the drill core 
for _bedding orientation, the f'ollowi'ng figure 'l:1as derived. By super:­
imposing the anomalous Cu values from Table 1 at the appropriate 
footages, an Interesting effect became noticeable. The high copper 
values (>250 ppm) seemed to correlate well with the overturned lim1?s 
of the hypothetical folds, • each t_ime quite close to a proposed ere-st. 



The "tightnessa_ of the folds was inferred by .the fairly constant 
dip observed· in the bedding and the frequency at which top and bot­
tom -indicators were noted, suggesting an isoclinal folding pattern. 
It also seems worthwhile to note that the copper anomaly:_ 0 seems to 
be restricted to a particular unit. 

If this hypothesized stratigraphic~structured relationship in any 
way reflects the natural situation, the suggestion for ore locali­
zation might be as pods or rod-like bodies within agglomeratic fel­
sic units near fold crests. The correlation of values from the 
Payroll Shaft seems to corroborate this model quite well. Further 
investigation up-dip toward the hypothetical fold crest and along 

. . 

the strike of the units seems to be merited. 



c::::2 w. ASSAY )J.SO n~ 

HVPO,HETICIU.. SECTtOJI 

THROUGH -P'DH B-.t 
(wo 1<1#JG N-4~ lJ ) 

8R.oMIPE' pfl0j'£Cr 

'R.10 A'R.R.l8A COLlrJTY, 
NEW MfXICO 

SCALf .1,-,o • J.ODu,r-

1 APR.It- l'916 
1?.IJ.S. 

'lJ> H -» ·.1 
(·SS~ }J-4S•£) 

j 

I ' 

i 

I 

./' /\ 
,." I / ) 

.,,." I / I 
,. I 

,,. / I -PAYROLL / I 
.,,. ,,. /I I SHAFT / j 

// .,,. ✓ I/ ./ (PROJ"E:CTfP) I 
'I I 

700 

••• 



.--r.-,, ====================----------n1w, l[\. _(, iil:1i1 nn@BDR X 
~...,.,_4'n~~Al'V lW.till. A DIAMOND DRILL LOG 

Property BROMIDE PROJECT • Hole No. _]3,,,_,_-_..! __ _ 
EXPL.ORATION 

HOLE -S U RV E Y ])etru.led.. G_ltero...ti..cm ... , 
Location Rio Arriba Co. ,Newl1.eJr-otal Depth----

Lou 
Foota9e BearlnQ lncllnatlon -.J 

oraoe I Int, I Rec.I Alteration~ Mlnorollzatlon 

pml To ¾ c.h 52r" ca T.S. Ora Min. Gonoue 

I o /0 Ft:-.~ .1110 er.s 

. I I , , 
I 

b I "2..0 I IO I • 
I S" I bO I I I I I I: 

I 
,. , I I I I I I 

I 

P 1'3o I ,o I 15 Ibo j I I I I I: 
I I I I I I 

I 
I 

io 140 I JO I l3ol?>ol I I I I' .. . . I, 
I 

I . 

I 

~-;~-:-1--1~1~7-1-1 I I: 

Graphic 

Ff. 

---
I . -

-
I -

-

-
-I 0 -----

-
-• I -

2.0_.._ 

I 
-
--
-

I 
. 
---

;io ------
--. 
-

\ . 
4-o . 

----I --I 

Date Started _.·:~ ____ _ -Collar Elevation __ _ 

Date Completed ____ _ 
I • 

Incl. a Bearing __ _ 

Logged By'±(, t..J, Sc H A{=GJ?.. .Core Size ____ _ 

Log General Description 

Rock Type, Structure, Etc. 

$ V R.fACe' -p, t>f' 

(0-10 coR..e 13ofl~~ 

b o -y. 2 5 -~ a ~;I. 
S~r•c1-ce • 11.XJ.d,- Chloa.i-\c, "5CH1s.r 

-o..~ce-sso~1 M"'_~oc.:ute.. (:z-49'.) . 
- L,.....,..,,-.-e. 4t.oN6 5e,l--1\T0<.1?-Y (ht,,.-.t.,~t•f'\'-'1-i) 

c..f.tcr """'~; t.f"• p'(r(-+ac 
,' - "'•cl(r1.:lc. o,c , ~• '-c.'tl 

Ass oys 

1 I I - rne.tq,- Q.f'ldes,re - l-l-,--1-1--

S' A me. c.. S A ~ov6 

_ ~r-•'-•~ i> LT, 5 rel!" -to "'"''Tf 

- LI j h·n,, 0 >C\.'1)11.e.:~ 

- pa-..~• b~ S«.r1c.,,e.. , ·, svpt.r!)Q.~t. 
,.., O~t> IN t-t-1------------'--;...:.;.,;;;,,_ ______ ,_,_,_l--l--

Ch lo<"•Tl!.- se.r1c.n·e.- '\ vA-/\.T'l. S<:.J..,sr 

- CHL.oR-1l"e. + Ser,.:.,"T<. "leio.n- t:Ul..AI 

- t.ii,.o,..'IT(. · l'w'-'1>1> ..,or~I.\ 0,.{-{11.r r'~ r•~ 

c ......... ~~-n-c..l,..) 

- fY'I ~ ~~·~ na.,..A·"'-' S Ac <:.-'Zs Sofl.>( 

1--1 (">\ t. t"- • o... "d~ S ·, :re I -1-1-f-1-

SArne. '4. S R~<>\JC 

"' t...•-Q-., i~ r IC ~••lJ 6 \Jf> ' A li-1,-f ~ . ~ 

~'lA.t, JO (O) ,-re. . (ht- BS' J. '1.t" ,~,r 
I ) , 

sdL • ( O,lfJ• r, !)vi.I. •'I l {>-,,j 1,-f>\.Tf'f (Ve.1f\f) 

-



-----1[1!~-------------------
Footooe lnt'.tJ~ec. Altoratlon w Mlnorallzatlon ~---------------1---..... ------.------------

. • ·ljl ·, 
-----,.-----------------------------i:1h!1 -·------,tlliv 

Gonerol Ooacrlptlon • Anaya 

,'l1•·• 
p!:,h 
,: ii::' 

Grop.'1'ic Log 

rorr To T. S. Ore Min, Ganguo Ft. Rock Typo, S tructuro, Etc, 

-- C.Ht.OfllTC.• scnc,re- Qvar+4 sc..i..i,r 
/0 - - 1,..,,., ONllC. Lou, l1 i..cu o..l ON.:) ~c.h~1oc.,-rr ---

(j <1(" oS, I TC. C"I (.h,) 

- hq""'~ t.1t1~ L,-o.v1"T e "{-1G..., l"lilj .J PY l ~) 
-- .- h.,~l.-4.v- c..hloriH .. 
-

~ 
- mAqt1d . .1.c. is ~u'-<!d.r../.-io luai..ec<.,"-? ooi:.t..4m -1-1---+-+-----..i.;. ___ __;;._ __ ....;;,;;..;,...;;.;;__...;;.,;.;_ __ ~~...;;.;;;.;;=~1 . .ia. ... -1---1-----

r,O 70 ID 

Lo ~ 
SS' IS" 

l 1 
4o ~o 
4~ ::,o 

I J V 
IS' .S-5' 

s-10 60 

l j 
IS·ZD 55" 
1.S" 315 

J.=..'t:. -ri 

4--J. 

-- ----z 

f'f-

,~-

L.•- c,IOI\~ 

~<,uwo"•·Y 

,...,..1 o~,1 ,·,. 

cu~~ 

..... ·:r• &-ar • 

\.r'C'-11 ,L,nt.-\.°H. 

.u/~e.,u,c~, "'""' 
lt.1,..\tFA.A(~ 

--------

----

5Ar<"le. a.~ ~~o\Jli' 

- lc.5S OXl!)lce.) 

-------



lf.~,:::·l~n-'l.1"n"'1u··.e~c=-.======A:l:t:o:r:o:f:I a:n:: ... ::::::::::::::M::ln:o:r:o::11:z:a:f:lo:n::::::::::::..."""ffl"':::L:-o_ -_o:;:::::::::::::G::o:n:o:r:a:,:_::-0_ -_0:1:C:-r_ .. ,_p:,:,-0--n_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -.. ---_ -_ -~""ll"'0'""i ,-A-,-,-a-y-,-----. 

1-....,,----,---,,..--.,--ii------------- ..... --

HHH-
Groi.iiilc 

on To ¾ CHL Ser- Co./ ~ L2. ~ T. s. Ore Min. 

' -18 i '-10 If 1,-1 
'('II 

415 
I 

,, • ,, 

I 

I 14~~ 4 I 
8 

- -
I 

lrl' 1"-9 3,S' 

15,~ ISO,) /,) 

U'!> IS3 2.1 
~ 

r;-- 1.SS,i 2.s- -(R.,. 1'Y~1Ti, 
_. •• o ;- ..., , o>t- ,. 

-
I 

C.oltJr, ~ue t> 
N 5°'XT' PAC ft" 

I 

I 
,. I 

I 

I I 
I ' 

I 

I 

I 

Gonguo 

Z-3¼ "'~1 
'-'j 1,w,, u, i, 'no 
• ,.. a~ .... ' . 

""· , •• ,..,or 
1'1&-•••-t1" .. lly 
"'t"'"''° t-f. 
~Hit• l'Nl•·hlC 

(D1h<.,.•-~•) 

/It=,._, <1f 1:c.,. 

1

1"'11,__,.., ... r-t•~ 
, •• ..J 1-1.•1. ' 

11"\<lj °"'''> 1..,,. 
~,u !)re.,,.~ 

~•◄,~;"&, L,-• .,.,~ 

; 

·1-2.¾.., .. ... . . 

P'f oc,~,uJ'. 
"TO ,_.._£,{.~ 

I 

I 

' 

Ft. Rack Typo, S tructuro, Etc. 

.. 

. ~ -Lua ....... • ., ,,., .. ..... ,.I "l.C.JCTl,JAL 3«'-c..On'\~ ~ ,=-,,..-4..4. t,JtTM. 

'lJ..C.pl..,._ ~OSL!. .. :J'jt..A••"'-1'""''~ c.,,,,._""'''•L ''-'fJ 

'"1"'+----1 - ""'"~' ,-~ e-•111 • 1'~-,.,. .,(Lo...., L1&'-l ~ue,1 
. 
. 
. . . 
-. 

130-
~ 

' -. 
• 1 

-
.. 
. 
. -140-

---. ~, 
. -

15"0 -

~\ 
: '\\ 
·' -
. , 

~ -
-. 

( , ' ..... ~ • 
'" . , .. . . 
. 
. 

. -. 

. 

. 

. 

. -. 
I -. 

I·~ ·-. 
. . . 
-.. ---

' ·-

I 

C 1-11. .:> ll.1T~ - ai vo r- r1: - $& /1.u::., 1~ p>+-y u, ,~ -
Ho-•jt"o"• 'tc.x'\lirc.-~"'~ r111\J"'-M-
1-,-o ... ~ S.rA,"t.~ ~vo.r, ~ "'-,> O.J Jc,..,,.~ 
'(-'-•••_, c...J.c.,""'- °'"" CLo'll ~ c.ro,,.,.., sc,..Ptc.•"7 

I- o,J~&..-,,~~u. cc,..lc.\'k "'""1 ~ i4,'~'"'"~ fll.A6' 

~--l:o..-o./\Jd~iw 

l"lc..~•.ci+~ J,...-,i4-- .... .Id/..._, , Sfr\4.1 C.tlc..d l,.._,..,s 
,...._-f«.~ (i..,,.i.lc-x{, t) ~,O~Ac.«., iy C::/4"~'""' I, 

-c:1-l1u.1,0 l"'\AA.t"'J 'J).a....o · pof~°"' ,,u.,r~,U•( 

-.w~ F-ro-. <.o----n.ct (.._,,,-N 11.Cf'~.l ·'jScc.o-•"-, 
1:c.11,!v.-...iu~ qt:«. - ,~( v~,,..1<.:fs 

(A(s,-k a.(~., i" f>L.Aj s;n,s loliT'►I ~-f 't ,-,/ 
ru '''-,. l"'"j 

• L1JhH.y OA.IO•la<() /3~C0""4.J° 

<; &vi Qr 1t.,.J JlrM. ..,_ J> ""..-11. 
,._+ i::,t.p-rh - ~\\:..<. (T) 

- G {cw XEn<>Lil'\-\-.t ~ ,.,./.,,.~ 0.1- b..l.f'~ 

(...,.._,, ~~-for,._..,._~.,_ 1,,....,._,.j.._7) 

I ! 

-r, MN , lc:r,o iJ 8 1 • ir 

1 .. 



iCTHi~· WJJ~ 
' 1lilv:1l~· 

F'ootooe lnt:i-lLl~ec. Altorotlon.., -;. Mlnoralh:otion Gr Loo Go norol Do scrlptlon 
\••:" 

Auoy1 

From To ¾ C Ill Sell {o-1 Fi'lt. 11!1' T. s. Ore Min. Ganouo Ft Rock Type, S tructuro, Etc, 

-----
15.SS I Lo.5' V' ~o 45' "Tk-1 ,a. P'(n't<_ 1-1- •f.v ..... --: - w, ... dl,\ • r,, ,o..,~ ,_, 1'1•"h i,• "lltllf'J O~•b•'l-4-~ 

i, J °" I•..., n,.,, S 1- 3,:. - I.JIT,l'l\"f $'C: ... ,~...., f :J~ ~c:-""J ~ i'lj'~u>-'-r..,;'-' .,,{. 
IHI '>C(,,_.,( (ol,',•°''~I !i,TTZ.f'T,rlGb 'J>C..1'8~t _ 

3o 3.S- t ""/ c:n13r,,.:., ~jT' + j ii'"'"''J - c;.r,~,.,,. u,.JlS SEc.a<it<- (I.I<>• C&.,.,IT ._,,.,.,. CM,1,,~l"IH 

J l OJttWG..,--,--., -• /c.o - ,...0-.-.. ~ ( .. ....,~:""""~''"'·,1),.:',. o. ('w ari ,fl, .. /f.s--- lw'I,&" - S,-"-Lic: .... .< J C:A.-(.o..-(<: ~\"' ~•<-1<-'""-I.<. &.o a.lly
1 

35" 3o - l•U~•- l>,,JY jA-AIA.-.k, ~Au<. &:o,o._._, (;......., (lJ 4Uo c ... ,,..14 

- <:....{ t ~i ~ .... ''1 -., .. I .... ~ I t.Y 
,~a., ~•.f-1'4 ?-{ -J ~:: .3, I '30 3-5~ ·- o.fi-u- /'hc.-u>. ?.,,._,.,...,Ri11c: (\,-t<<,,-rt. - s~1c.t.....C Pt+<•<>I --- -15' /-2 -,~ ye.,.--' ,.. .. i•lo-.,._u..y-',- oF a,i-c .... ( •·A c11..- ..... ◄ nw ,!Jlf."de~ 1-u-(1~' 

,.. "· "'IR. ,} .. ,.;, -- 1- -.... t!'/J~tl.,_".,.._-,, C::o+w,t..• tc..r l<riliT ..,,,.,.,. Q"tl • c..i? 
/i,,B,/ 172.. 3,'I <fS: ,~ 3-r~ "4-, - r---l·'J. c-,...,,'"',,,r-1 

TrL ......... H. ""' 170 - co.,T/\c.T s,.cw, Fi2AJ l or o'l'"~'i'":J ""'" . ........ ff~\ - - --- . .. ·-- &,..4WL,O.,_....,._,._ 
C•~ ~'-I•~ (1) .'. ,_.,v,, ~J: D•rn••,...~ 4h~-("c..-, 

172- /83 ..3 I\,}. IS' Z" 1-1.. ,~,..i.f-'u.. "';I;- >, -
~ ._,.._,, T' _,/ 1',... .. ~_,..- ~"'-0;\.j ._~ I I, 'I ~T',q ScA.,._.,., ~~ 

l,, v °''"· ,s-. Y. -
~ 

1lc. <;.c.,uiT »/ Bi', .,.{(/ISM oA. ~~v,;,-r-)1 -r--.. 

'5 G,O . 4.fc..J C.,..._..L ~"t-<....-, ,'..i .._ Sc.r.c. .. ...,11.•'Jt'l. S4,.•lr 

(.,-c__➔1o. dC\<.1tt "?) ~,.__... V, '-'<•"1"'' l'h"' c3' l.o~ - ['\ e.-...-,,._~.,.. (7o'/.1
1 -- CH....., ..... f«.•<j ti. .,,.,..._J S,i+Hr ,..,.. D,.S._ 1 ,s......_+<ti<-4 

18.B I 0S..!i- 2. '2, 3f 3o l·"tY· ~ .. fl,, I e.o - .(,,..d a,11.Mc.i ~Y J.v&.•utt..
1 

e,./#VJA;h'; C.th-ML ,.,__J . 2.•-\ -\ IJ.1"\•,S<-.-L~...it,ri ._,/<-'-o...-S •' c.,_co~(u.r'1>1-,,.,../...) r1+-, iJ Sec -a-• r -

~I\ 
T70,J lr/·1 ~a - S..r ?,rc--1 """~ ..,t.., ye.uo,,;,lu CI.MJh) -fr-~ 

•<lffMU<,.1'1 ... la(i\.u. •l-'-<f ?o-,e,,,;r.'f 1,1: /SA.1-.u 
- ·--·· "·-- -- - - 1fl-•fc...,- vj,., S'½ ,_.,,c.. 1 :Z..:, ~ QT'lJ C(._,. ol' W• 
'ils.S' ~ /,) s-r I.S- I J•.., ,,. -•7 ... - ,..,..._J -c•-- <.-,,..,,.,.T1 /} rw-«.. a," c.o--~.t w/ ~f',.._ - rY'\,A:J -

~~ 
I\ 1'67 /89.S '2.,5" 3S" ~o -Z·.3 TA-~~,-,- - ( ....... ..\.-.-. ll"'fo'-•><-1 ·, ... i;!! •s,o,,.. .... ".}. f,..,,._y c.•t1• r.., 

- -
hu..ih ':J,.,--.,1( 190-

-{.,.._ !)'-.._;,. ..,;. 0~ .,.:H<.,1~• t<LI" .,.,,.,. ~t"e <U ~~ 

~8').S 54 
30 2.5" +s -- , .... ' ... - '\ 

jll"'"' ,..,.o $' ... ~ cy-,f', 1'?.CA.rc. C.i..oT o~ .~""I<. 

/94.9 .J J, 1/2.. 
j)Ll/1 \.llT' - s~'""""" Qr i w/ ,,. t-<4.A ro.,.,.J ~., c:.ttu~•"-,""-i. ..June. 

.t, . -· ··~· -"~·~~~~, ... ~l\ fn_.,_J I Q /: (N..._ ""',10,t<. I" .:.. ,u-. <J ~ ~ • C: ~'-0~ jcH14 T /0 4.., i l.~..-•~T - \ 2.,- 3o TIL4<:~ c,. Fru.sw "'.'~ l·.l.r., 
. ( -.d·- d,,. .. ,i-<. 1) ,. d&c,~ 11 L ... -+<r-. 

1-, - C~W't.• tc....- v. -tl_r<.. ff/t-"l""-0 ~,,.,~.,., ''"'"'Y ·~-... ~ -
J J i.o«o1ot,,u .- ii.. '"''"- "to ~ .rf. -t • ., c., - ,.,J/ .,,,,..:,.,.....« «A.•<,,._ ._.,.,, CAI v-c.,,.1 • .-t:.1 5'm 'jf~ • 

,,i,'l i.o_; 8,/ :,o 3o - \ a.y~c; j ,,..c.I° 'tO ,~- 9f:i sc:~l~ .4-T" 'Mp~ 
+ .J. 1·2.. 1..011- G-- .. tn_. d ... , •• '' '"• I"• "-f n,.d·-- ?LI, ..... ) 

10 IS' - a,,,•,v tit ......... JC!•....., ,S(.,6,>iAt-C t>,/"(I C\fjOJ••~ ,,.Jtn, C'.AOJ - --t lo.....,C.c..L......, ... ..,a,, CJ.11...>~ fTfL•"J&.ri ",a,.....,.....,_t)A-""., Qr~_ - co..e: v<., ... 1c.+,., Grl.•911"" sl/tl-ATdl f;J,,,u,,• 1"-"-1 Aro ....... 

:\ Ctf~4., .... IN>A'i'U''_; vo-,-~-r<.t +-n..3_..."',1 GITt- • 

- ~., .. ...,.._ $,:.J.i,r
1 

,1.t.:,-K- w ~lo ~IJU._,...,.Jd.,.,,..r'o/,. 

- "f>IC.c4 oJ(" ~nu.:hiKO -p,c.Ult.I -,"01'"'1 Go/rot-IL...-' O,-- '\ ~...crlUJr- ,._f J q .3 ', ov<ro..U CH'-""- u.,t~-f \<.er .J/ 
- ,/ Lr-""h~ \11\(ft,'tl<.t 

~p-f(.... .,.. .. J ... qfl 'Y 4 po,o'i,!;~·d,n AT 1•--'.t 1-lrAt-r' 
J.Jo- -- OITi•S4.r•C:~<-".t. ~C"l';IT' JV(&,- TOf'

1 
OIJJ C,J.,,w.., 

I - Ci.. l-h.r,.,,;Ji"1 C IILot1.-<;<r _, S:C.r ~o,., re~ c {<.w !Tn4...-lc,f<4f -- 1>4-l..l,/(J cwu,,r -~,,. a.~ AlfA.oO<rl Q,LAl).:t•o.....l , ..... 1 ... ,:1 

- .., ,.,. .. ,J-rtt..'l•v"i,- C.0,.;9/0.....c..r.Jc, s'~n,,,c /lff'" .. rS AS 
THitJ s.cr, p,J P,·/-1<>/ - Lo<~ o&- 1',.._,o ..O.•~ ffl. <-yt!, Lff(. C'-AVl'/ 5Ll'"''-Y - :5Tlt.L1c.o\' c(, bo ..... ,.,,(:, ell u.c. -J.., it, r< Cl) -,;,.. ~, -

I . - \ ~ 
....... 11,., ,..it ... ,. ,,,. .. ,, i , .. , .. ,. , ..,,., ... r> c~.-.n • , ... !"'"''• 

(i J.• I I • • . ~ (IM\rl~ &~••J • r { •" ,.-u1o1A1,,c. '"''f"'~- s...r,·,.,~ - J.i.•I• Ar.J..,JA• (..t""C 3' C:.l..,,._&1""1' J 



iii :::'- il!!l!l ., 
·11:111 Iii ' ' i, , :n: 

iJV 
Altoratlon .., 

,_ 
OOIOQO Int. Roe. Mlnorollzotlon Graphic Loo Gonorol D11scrlptlon Aasays 

! 
orrl To % {J)L ~ c'-'. FLJ. eP T. s. Ore Min. Ganouo Ft. Rock Typo, S tructuro, Etc, 

I v-----
.,,.. 

Q.,l • ~- CliC..OL ,S<.HUT 1 
:pMA.P ~.,..._,,_._T, '- ~ -- ~ 'j ft. e..y,1, o:::J Zo+' ~:r~·. 'f'O poc.c. \;-~ s-;--11 _.,,,. 

P3 !2/L 9 JS- !)o 1-1. -r~ -nt. p1 "'1. .. s- 91 ... - '/l'i-crtu&• ,..~J c•A-,Tr ,,.P•••" .~ , .. ~rrr C-.J fl.•-t 

J J t L • ._11, •"'O<H.t 
. oreJ~• CJI'~ I ~:,07' ~c..-£ ..._ ...... ~ '-7(.-...-C.. 

- :.( .,_..,c:os,c (?J frt>;s , .. C.tH.o>utt.. ,...._1-,.,·,., f)L,,-

- ,,. 4>'L.lc,>< w/ Otf't", -.J ,.,.,,_t,.;., Ir __.,._1 .. ,.,., c/fc.,,._ 

TfL, - "'-'-t -e-.,.u: M"'J .:"' Ch-a , ... c..,..tc-. ~.c:,.; ,·t< 
IS- .r 210-- - ),'• (.1u ue 0.. CJ.~(t ,to....- £ 0 .,,.,. Co>..:(c,. c,1 - 1----- ;op al'.,,.,,. ,·, "".I' <j"fl,• C.HLo"- l'CHllf' Vo~J,...,.,Ji',Q«.1) --

l. l.30,2, Jal l•l. 
,-R.. Pi 2-31- .... J/~ - w/o. '11l·<~ ""'-'"jllnJc.rt.A,~ t::j {': ... ,c.-Jl_,.,.k. 

/0 1-S' - ('""1 c.~'1:).)· 'jfl- .k..-• CliLoA.. ~ u--. .... n-'l,;.. 4 • 

l -
J - lo ... , .... +<, L, ... •\r'4••·• C,K.,,rte w/c/lW,t.,,..! ,.,.,,..-frit, 

- L,..,,,...,+c. n,..,·,. ~<lll.,HCt ~.JK."'' /lluJ""'f p,-.,__ '-""-1 ... a 

2o )A - &\.~ F-----f, plCU II(' A. ('"-' '-'" •• rcc,,r r4-~0I<~ ..,; -
J.) L U.<:r 'b-tp'H.., "'°KM{d<. l,pc:Jqc..J l;,., '\'Oi) lJ (1.,MT~ -· t-~ 

- ¢., '14-.. ,9·fi ·-1- or <:.tJ LD't - -w,,.[ ,- 't t~ J 

}5" 3S" - a.;( ~l.ll d fV"·,. r,h '1-:J•--r· •._ !>LG~,..,. .,..o -
' - C.h/o,- ~~ c.-tc.-.i 10\C.rc.l'l<.J 

1 
~"'f .._ '-o.Jf

1' 
' ~ - ~ ST><t..-ic.. 1\-C--( pd~ ~lu "f ZZ'-·· J ,..~ •rvt ,/. f.,. ', -- J"'""'..,o 1H.-CHuc.-s,.,; .:...-t- :z.;z.8 ---~-.....Ju;1' 

- 'P""-P""'frt.y l?)- .f,_.//,,...rt.o 1a-s«-c1-,1o, 0 .. -,1.,...,u 
.. 130- "'ll-H- 'J 1 ~ - pl.Ai ( ) "Pll&-nol - S'o-.,,.c. f2Cf'-"''• i'.'( - ~ I' ' ~ tic. R_\""'ll\,l ,-d, ~ '.r-s I 0.. ./<,-, d .• '°' ,( G 'I" t - (. .__Q • 

.. IUJW M--a b¥. -
~-1121'",(, 5,1 /0 40 t.-8 Ur- QT<." CHLv,t. ,,HdT, .f, • .._ grru .. ,,~ 4....i .l....,. '1-f~ ~y~ -

I :- r:\J.1 ,..~,-s.... ._c.,,1•• a,: c...( c.....,-f,-,.,., .. i.1• +..;,~""'''J 

S".(. l.Z'\8..( 13,1 ~: B 'NJ.3 l)IJ~"lj r--- ~--~ i\ 1/ j -{r-<4-'t"""-I, +<-.J <.til>oll.. s,,u.,..r,,,_.rt.J ~ f<..J ,1 

1.5' - -.frriu P(A<T 1.,,_+/..rw/co,.~,+-c l'l'-"".1.p ... ,,. - .-,o.. 

J ~ 
,.,V<-H ()t,o,,.o - Co..,-,,,..er:::T'l.M•~ ~ .. ..,o,,.? (t1,J~1.1LALu...e..,...~, ... ,,...,,J 

l 
ro~iri.12 -

·t I - i A4-0-
,10 .. 1, CIM"'"C'lot.l n.ov"t>Lll J. L fr lt:. J -o re .. ,,,s • 

15 :3o - :. ,.Jllr Sllc. ... r c-1 ... nJc.1- LI ,,.,1"'1. .. iT IS f'"-t.f>+rtd,' 

- 0-,n,kr,rc oJ/.JrtU-tc. p,~ .. e• - 14/"<Jl"U {. c.J,,,. 

l t 11l er ~ z,u;. ... 1 - ~ ro.J~"'""' ,. pc,..,,,.,~~ "IT l • i.t.r- C ..f- 'I • .,,,._ I 
I" ,/--.{° ¼ • - a..-tS-,;.. ....._-j,.. ~~ vAi-r- coor(4.t' r...,-ic,tt:,Jo1Tl., Clft.•~ 

On-oJ. v-(.i.,. . 
..,,<..c.l'"J o..,k 1~ ~J N.J ... .u1o1s 9tt•..:...(_ ,...._,,.,.,.__n,, . s . 

.z.o 10 ,/2.,, - Q.f Z; l '!-' o,i vt ,...~s/HL-/J"-"'. .... r, ~t ~43 Jal'"' - P'""•~ f' STll&.tca,;c.o r< 114••-;,, \Jt.\"' (.HU~ II ,.,.,r -
9.S-i 264 • 5.lf 30 :z...o z ""'f1 /i.,-.,. t.,a . 

---~ 
0..39 O~ro.-(.C tn1 ,1/~...U-OoJ.J ~. JTl ,y.u - SCrud(. 

'j A\:.,..l Z,. i'. Z!»-
~ J j TR_ - ,.__ tl.kC.H i.•l\i'C •r< (,-..,...K "1"'•.-..Lt) 

.,1e4 up 1>~rr - -(,..,, il'CJ,•"•o Ctl \All.•,_.,,_ GIT~ u:.11·,,r, .W.1$ ,.,.,,_jl 
3S 30 4 ""/t,q~ - r •. J t-<y i. .... ,utt n"'."--"-' f!,if<. p~ 'J-r_,, ... '., 011.s 

,~-lu1 --,_ -~ 111,, ~ •~• mo.~ -
'~ 

..__,, o.u~- c...tott.1 co---rrt c.+,o,t. n.cpU4c.1"J 

u 3:r' s-, - M c,.,f-t..LJ I ... CIIL.01.•Cc.,r' 'Jf l '"'.Jro ... .-ct.,,. ... q, il'O.t .. s - ?~(Le 4r: fLt'll10<•"'/ .,.._r,,-bk D<~ - 1 n ; 2.1o7 10 -
I 

3a .Zo 
.., 

i. ,,., Cp~ 
("l "3 !),Jf'Tj -'~ I'..... 

~ ,-f L .. ~,1 • .-... lv,o.t r"•{-(?);51-/Ui'~f! l.>f 

J ~ ..... ~ f'1 J,1, .... - 'f(.P/Jlt- ijtlu,,.., ~,..,--r •Hn..◄ c:1<11.D, ,i/1.11ie1t' "-'"'J 
"'"',- I 2.1o~ - I'..... (? ,AtT Oo~"d11n<.l -+ ~c ... lc.o .s ,., • ._ .. ~ 

Su "ti - 1--
+ l ,,R..- , 5,: c,. - c,._tc,-.<. >11t.,,,.3 ... ,, l /1.Af'""'',.3 P....,.f _ ~r2-c1na.i.~ 

11.~ ➔ o vs.,,JJ.J c.,.~,_. - . 3-c.J fc.l.,1r w/121l.1.,,r f'-A), 11
1 

J; ""l' - C./hOA. l.O C: ""'°'~ .,;1, to 00 Y. ., (lo",•,. ljL + i I , .. ~ +. .(.~o-1--
fnAJ l>IJ.S-r- 10,:, - L<NICJ, 1,,1/ c~.Jfl.( /20.1t1.•,~ -'"'-~ c,..../ ~l,Wci., 

-f/41, ', C '-
""" 

'3·1 • ·.r e 
!£. j_£ 'h o c., w't,;t::1+'-'J'-

~2 I -
--·-- ---- --- -- :111..-c;o t-o .r......_,,, U,/or. s..., ...... "r7 ,,i.,rr- "'0.if ~•·~, 

i 
-i-,.. 

I 

j ~ u~•• ~o ~r1y,n111, o.-t :.t.vV l\•, ~-~~,1 "'"}'••••"'·' '• 
·' i, 9.u.l ,..P fl<,.,1..,., .,J/ ~IILo-C 1-,.,rt..•~~ 

'- r,~, .,._ •• , •" ~ .. "-'"'<< ?.AW a~_,,,,.... .,,J.,/v,., ~,;.,,<":] . 
"' I 



- ' (,• ' 
t ,1li1. 11Hi ' ' ,:t;;. 

.. ,::!• 
Altoratlon .., 

,::Iii! lUlH F"ooraoo lnt,l it~oo. Mlnorallxatlon Grapii!U Loo Gonoral Doeorlptlon Aa,ay, 

ro~ To ¾ C»L s~«.. (.~ Rn.: ~ T.S. Ore Min. . Ganouo Ft. Rock Type, ,S tructuro, Etc. 

- / C: HL t11L• 'i< ,.. c.,a \1"4"1 lr 'P H-f U.1 r,r - v, -fl'""- 1 r,u"• ,\ I - I/ s,,,~t,y foh"'-1co cJc,N- ,:SMl"3-"',,.c w/c.riu,v-- "jH} /See; 10,J r:.-t•'l• 8 - .,....·f..f C...Ja., r- ~ .. ,u<. • 
/ Qr,1;.: s;,e,-. f'\l>-a S'ci.,'1.T i.J/ C.H~o;C.• ca..{ C.,...,,_,"'3 .. ,$~ - - -->--

- -- ---- - ·v / q .. ,~ .C,,.. '>r'°" ,~o1 "'"'~ i .. fc,.,c.s, (l.,.r1..C.f GU"i 
~7 l~'t TC.-/ "'""'i onr \ D•H - <..y.#Jj ;a,.,c, c:-,,...( i~ r>. ~,,..01T i,. ~-r:au•3~rf_/ 1 'Z. -!IO AO ,A..Cr 

!&NN r· 'I• 1 'I', -- --· ·- 140 .. ✓ 12a.,e Srru..1clf<.p-f,,-d.~ M'ta.r +otoru .. ,'T, g~"'/""'f ~'1 31/1. 40 TA-/ 10 ,rt - c:.Tc .. ;v"'O.cf \)J ST -;..70- \)OW" '\-0 c>.. P'"b? ""''T ("-3pl~r,._-f<.,)..,rr11 
,lt J t - .liiU"~"' c.t-11.on.•, ._q. c ,o) 1c,c.'4-~<-. Sor• Qr•~ ~ "'" &,.J c:11,111 

J{e....;: "''J -,., s-,.u..., ... ~ ut-c .. ~ e,i~ . -fro-~ v/ """-J cLuSj CH"'"'- CL<lT°t '"' GT~-n.-
j I.S- 35' 1~r ... .: .. r. c.,,,":l w. c...._o) . 

,-nolw-1,~ o..J. ~t'' tkf'.,..,~.....:f,,.,. ~.,('-..R™"" :°c.a>,14.,<h -
l t Z:?, ""°';1 l&J. ~o""- l,...,.._, t« o..(Q - • • • t:V11«-' '" t-

$'t<'-\'9-r.S • ~If /1.. I ( C.0"-'J" lj ,. ~ 
-fr.,,~ . 

Co-{- c.~<.Q/1. \lt.,:.t; ~c:.,_..,.., e~ q.rA1°r-L&d---.l .y r---.. ''" t...· . 
- u/ D-tf2t-l.. 

Lo.:o.Hj ~ ieo.: 
cQT-t-CU "'f l!HIJM.•C.,._q ,sT'1-l.._1""J _ S-..>c.F•IC"l A!..hc 

/0 Ho 4-<., 9<+ , ....... c.yP,Jf . u,.-.i ••'-"<- «Jtc..C.vf,Jt '-Y L.O CAQ. ......... sc.k•..1'1'C>C• 1,1 ... "ti 

,!, -ti 
,(2.,, 4 (•2..1/.) ' Vf +o 7- % . (Z• (. '"--',.,._..,) o,.r,._ ~r"1.;;,._ U-\IPIL (:Z..S-• Jo 1/o ), 

'J -~a au.;, t,,)' b.Lnq"'~ :S·tX . ~.rr t:::,..tb ,.,.-...,..~ y;'-l • (v ,_" ~ ,· ... ,. ,.. • . 
Is' .30 rJ C::.o-rt -. - )\11. •O< t.._n--'1'

1 
9.tMri-t ,,., r i' .. , __ r,-,.1'-~~J 

/0 
_ ~1,5,\.l1 l>tH - .f,-,._ 2. 87 -fa '1.qo •~ ""-..(_ .fr<>- "Z.1U ~ 2_q g,.r- I • 

} J j. - .. \J\ C,..,. ,.. Q.~- Sc,y -
c>. 

,\: - c~- ch.I•,. SN.,,_,.., w/ I?>' 1>,.;;it.~ "1.,J, ~ .... ~ ~ . , 
3-f' - 'ii'. I, 1-,;-v,.( do.ti< to>lt, cJ..,, ,...... f>IH ,..~ I ~,4 1'"'"uP 

/0 4) t -Cv .. o ... .,.;,,., 2SO-
I- ~,j...,,n r/_ i-i....-Al.J. v.-c.. o/:' i..oJ..L 1"1~,a. cf v-os .. -ii/ c,J.., <JT't -

'1--t z.qo:,_ < fa..J ~- ,;..,......U, ffl "Y'J; sc"•Hoc.,'J 8-t(J 
I 

t t -Ta. c,..,·,. .. . . \\ '"'-~I<"- 1., 7,.o ~• or c~ 5l.c.,.,..
0

_,,,,,.c <G>.,-4. .,.._ • 

·1 Z"• U'l-t.. 

;}r 
,, "--i' d...lor u•,fli.:t- ~) 1 ~ I J • .._ ~ .rr11J.+c It&. 0 'j1"t. 2$' 30 - ..,._,\, 

J J T(L ICr&~e. ..J ~• - • '-~,.r.,·..:.. l"c.l,b/t.' •IJ•,-., C>/"'4. •Ur I" {'r.-d-ur'-J ,1' ,"< i.,lt 
711 ,, Se ::t,°"' ~-,- 1.'18 - pol'""~tw-\ ,-:..c.,.,.Arc:.s ;,.,1,,-,4 ~~ / ;z..r14 r<-P '°""'o .......... -r - '~ .• .. \' 

~ s~~ lHjfl!u/M"J Foul'l.'tc.",>,,. c.1.- <:Ht.O'-. -. 
1.0 Jr' .Z-3 

300-
. I 

... T/l. Cp .2t.1,c-r rdC?)·'jtl uo..1,s, s- Sc,.,<e:e::-➔•~ ~ 
'J t . . ~r,..C-f.<A.t. C.Mtr-cuTlhJ f~..J. l..!,o 8 ') l"'OL&.:'Y/""'.J . t'-f~w---f,.,__,oz.1-. !ioS' ..,,,.., ~ ~ .. r:.c.H,&.•4 to 1 . 

/0 
s-~ p ""'J .,.,I ""'"'oA... ~ / "'- './1...J ~.Ji, [Yrt(./c.1k) 

} -1 -
~!)ilf;T - ~bit.I 

I 
L.~ .f;-""if 4 JoQ ~-fltd (.,. / • .(:._. j~~c;.J 

30 ].0 4-(i (\'\ol~ .. "- ' - <jf~- oluH .. P"'Jllh ft.., p..,,..d LA '--f"'.,..-1f«2 s, ... ,t..,. 
14;- t...-

. 
f"C.,11 J!t>- +o ,j...ku,,,J/ .2. 9 8, c....J.....i.,., c,. - SJ&,&- 'j pOc)c 

I ,3.1., V - -~·1. ·r--. 11 3s- TA.. 10 t,11-,? Y, c.p Fi\utl. "'°'J ,- -

"" 
~~NO'T'J (.µ(..OIL HAC..<>J be,_ 4 c,1,r~. Crlt.o.C.• 

~ -1, . 
~ pl II•+' "',~ ,., /6-, t .. "J ,t.,..:rl..s_ }'~4o/ "'lt-..c../ J JO A f--l 1 fd,f,)$1 . 

-} MO rr>,,1 !).JV,- . - ('. ~ C ... ~~, Glko1t.. c..u-.~ ,:.c.r, .. , .,lo<.t tciu('r<k4' -J._() io ~ S.J..-,.--1ic.TJ°'L'!"T ,;Ir,-£ t><' S. ..... ,HO~• 7; --
J 'V t, - C1ti.o"-• c~---~c11i,"'j c:4( '4f'l."''it'd o.,1 -
~ lo 1·'?» 31.0-

£.l ve:ukn; Tk ~s. -f,riJ ~I utt3 ,,...,..,_ 

- E"Gv~a....,..,10,r u/ ...._.."'"c •..c•-••~~ ""o,..,.,...,..i.<.,' 
~( ,s ~ 1 - .S 11•.o; '""""'c..e ;{ .fr~, +11 ..... d, .(.,..... ,ti,.• ..... ,( t HI.Oil.• - . S....--~T! ,._..,,1l -tC-

1
\ w) Ci-lLo<.h•..,1,•A~ .. <.1-"Tc..1~ 

~ t - ~ Q#4,, l.~l<-1'> ... {\ ...... ,.r, .. ,..t. c.141.' f'a It.~ --30 jP•I.S' - -/Ji,'i. l'.,tt.<rn 1 Crho,t.-c.,A &,J c.tH°'-• ~,,. <...( ,.,~//•"J . . ,.J~v,vAv ,-, .-,1 l.ft,J.C>luA•c~Q f-,.1.••~,.,., : ... - , 4,.. ◄ 1 • /,-i..•"-) n.u."-, oc,,,,Jl. 1-1 .. Ct<..1. a.r .,,. O c~u.-. . ;~(-i") /H•1JOJ,..1,~t1 I) 1. ... 4. ''!Vil l, 11-4..,( al'I 1• IQ..,o 
330- ,.,... , ..... ➔ Kl .,,,. ,.1 ?-7..:f' • .. "'"V Iv -.,{llv t 1.M1 Or /\«HJ.J 



-·· ., . 

HHl!' 
FoolO(JII lnt."':Rec. Alterotlon.., Mlnoroll:i:otion Gro~~ Log Go norol Description 

;filj] 
Assays 

Frorr To % OIL ~7L c,.f A../l. El> T. s. Ore Min. Gonguo Ft. Rock Typo, S tructuro, Etc. 

. . •· .. ~ .. ·• . -'2.0 . ) ., ., _ . .. --· ••••••• ·----•-- .. . .. . . .... -·- 01-a- f':J- c.t+L4>A.. ~ ~ ~'l7 w/ Sl:r•",-4 "'"'-141 

.333.5' I,) -z..., :JS- ,. b .. -r--. C\.f'TT1d CtU.o,u, a.~ ~ l/1~ • Ttw.,,.-i,. 3;3o .I -:;·;2 ""~'-· -
i\~ 

.Jf4' • I d"ci ~•4k C ,~ ~,-11-1.•r--:- ,:.C>'\4 ,:,. 
'!,)J.$' :-,~.:( f' 30 Iv~ l·Z ~ r." l>11,n- -""'<f - l)._,I( c. ... ,. ..... - GIT~ ~ ? ~ I (i't(.. ~ Sf"'IL tcrted 

JI i - I\ ~ qMMJLA$ (.,..-,-n-y .a. r;a.) -
/!) 1f I - A5:, ✓~,;, o~ 61Tt 1tl. ~1o1,1._ '.-;'J 1~:-=t{. ..,,..,, 

~ - polH of' Q.a-c.....f. --' <...J:, ~,,,tt. eol>t ':' C:WW.V-/ 

4S' ,-o 2,J 3-1\0- "" .. 8" ,,..~n·-..-r;:.ss, b~ -aNo-.Q. \J ,..,,,- "lO CJIICA. 1:1'1 - I\ - vd·:....,.. l e,o.,_r, ... ~ WI ., ~t'-,4.. -- V• .f, ...... J..~o.,r.J...J.. ~jt.- "~ l.u'I.- to...f.a/h~ I c ... ~ ... --- A~h. ll.J °/ cafl1..,-1-t 1 $;-1.. po6J .., ,;; "'"-'" kJ•({ 

- •" ~ pw.,H1-..btfkJ.£tH .... .c. A.fl'-, t.-iJc-i<_C:J - ,': ,-.h.. .,_44 ,•t-L I'{ QT~ <-y.c..1,.J A--f ,_,,,,. - -:,18~ Mt.. 7,S' IS- 2.$' 1-Z.. ,/ .. "T1l. p'I' ~),,rr 
350 -=~ 

/S ,..... -f'w"- '\-o XO j t:,1• TTLA-0 l'tf'/<"',..,.. .. c of ,I v 
40 ,o J, LOC "'-U::/ (l)/11)( - u-, cit::. J ru." ,.J. ,ll<. 3 r~ "'.' c,-. fr,.,. .... ~u. !.~if., 

i .l., 
..l - - 1 .. -1<.-f. ... f"-,.d oJ .rc..,n (~ 1 ,-..d,.-~c.,t< (! c£.t lit--, -

]If µJ - 1 j rd) s-...-. {1--u If ('t) pLi 1 ""'' Al,; !c.p (:t-) - I , 

'b74S '• - ,_p_.,.;:t ;nc.r w/1>-4p+I. 'tO O (w.t.,dh,;...QH.-
JSo 3s' IO? /-l- 11?... rtt 7Y1<.p 

D,hr-✓ :\ ~>A j r )
1 

""-" kca-A- \ ... i,.,i ... 3r, c:1-Hwio.,-t.- c...t ~~ 
1 1 - ~ ~ /I, K. <J/ .., f..,., Ii b le-.{&. r I.,._, b -"' f'"-' 1 l'I "'1j A:4 , 

,;,' 34,a -

\ s- 'I· 'f-.,,.._ , r, 0 , •"'"' ,-c.; ~ 11,t)..Q. c ... ,-,,.<.T ~/~ ... +u ~o.) . - • . • it'-~ l\i"" •• "'r l ~df 
IJ,.,T' "'(,~ -¼<,1<.1 ttt.1•• ..tu q,~•»'1•1 •/ Ol( -- \/'fl~ { ...... ~- c"-<.u,t.• Q.T't- f'"'J" •~, c..tc,,-- YTN.•"JJ 

45"' 5 -- ~ "'(....J c....(• <J f'..t ,loT1' (<1 P' (. f'? ? ) / 4./io lf('lf>aTtl 

,} 1 - ~ ._...,,u. J.., lo/~ JU~/ ~c •o-4.. ~ C.t+l._<M--- it•ct< ...J/ l>C,t-4- 1 SM-l"j.v'J~. PY o.J/,-.., fQl,..,-h.,. 

G,o -
il..? - ,2o.~ QT"-.41....i ,~,,.,,.,._ C ~'M r•01 t.__.c_<;t,I.U.,t. 

~ Jt 
~7o- \ he.I-> J ,i,z.,.,,....,..r v, ..(..._rt:.._..,,.-,...f-1) -t:A.,·., ~,;..., t-j - "'1-(""'-t--:k. 1 ~ b,1 c.<>1. "'4 !e,.t.~1,<. 1.ic.r 

JJ.- AO liL - ---- +ro. ... --t1.1~ ~--l.r-J. ... l..d Ct+W"-- an-C'tr r<>J"•'-tL -
'J7'/.j :J]j,7 ;l.J:) 35' :,-+ TR. C.p ~•Ht ,...j :\ w/ ml C1u,1&. h<.A '7. f.-,., 'f')u.i ( f;-"'ft" ,.,,,. fl,.n'.._~) 

J,, .J, ir,1 L .... ,..._.: - A~ ·s"'. QT\,,"\C ( !) ?--"'' ... -s~~'~, /.MHJ -.. Nn- - i""~'H ,arKOSI·, C:~"'1CA..) 'lA.U\ t 11).M.IC Ok ..... ~ 
'"to I> - 'ST'l-<"'"F 1 ,~ -an·~ 911.,.~J wr,,,- t,tt{'+I-.. "tu 

!18o-

:\ l"'N.\-A.•.,._.-,,~J'<. ( 7 }- ,,,',.,.: Q.T~, f'l"1J- I C.H-~ .. 

~"14 ..JjlLAJ~ ~""-l'll>c"'. fjfl.~ a,Q,,,.l..._ 'to V-~...C. - 3 ~-- ~l,().A..\"''- ?1 lL,~, '~ A.l~ p~ -- {"~•l; "--A ~ 1,1,/u ~ S.-...<.() toe.,( nnC ,,/' c.~K_, 
Co,. T' 0 

,J "'' l'.r-p P-6-'- - .) ' II - 'B,(co..-c.t 'J'J'11= ,,...,i.-n, w/ ~ C~ t'°M-'o/r.S: /, 

- 7Ht.r>-r~ ::\ ~t.4'• ?'<~ vi'"'- C....t1I~ St..J<Jt.•~ -
\ 

'tilw...r II t..o~ C °"'-no ... '-I, ,Ji ,......,,_.._ .I' L tt;;. ( /1..cf l.lf (C" -- Y',-// 'frl•<...t. ~e, p,s.s 'i C' 3... ,<Al"'.S - !\~-le-. a.~l•~rat.~ b0"''"-.0~ ,eA."1-r•t<il (<J•T'H 
----- -

~ 
I D& ,.c. '01.1"{'4 C ~ I.GA.I (. ,j>,<VIL 1ClhlO.f' tJ 
A1q4l M f>• 
"'-0 f,;14ir- .,.,wo-"'f"'' .,.J. O.l,'c.TT1 ffY\A.,~~• -rn~ "~c ~TTor ~-, ~ 

pc.Iii /11.I o...t ""'""-""'• ?,<c.-4-J q'-- <.t-11.0A.I~ 

1\ 
loMH 1'"'1''J "'k....&...L' l,i1,. {'~"" fr,.,e .J/ rl"Ql'K ~ 

i I ~ l'~l••'" t1< ,,-< .... «ff, toC'~l~O~(l.l..:c.,,..."'-..b ,._ 'J''&~f\ 
<:>4L•I\. '1.o"-,, . 

-· 



---------

HITS' 
Gra~illl 

. 1Wli' 
Foorao e Int> •~ec. Alteration.., Mlnerallzatlon Loo Gonoral Do acrlptlon Aasay, 

Fro~ To 
. 

¾ C~l ~ co.{ Rll !!!Po T. s. Ore Min. Gangua Ft. Rock Type, Structure, Etc, 

in.1 ~8.S- S.3 f.5' If 1 •z. -nc. ?Y "'a D.ln-. - ~GIJ~flo.t,.,.,,JI.~, -..; • ..,.""'•((J,,-C. ,C/f1. ~ .. ,c ~., e>o ... ,.,,., 'y - Col._ A.•tt1 t-,.,,.•A U-,._.~,-.c..J f~f I'\ 
1

.,._,_., C:tl'-O"-- ~ 

- ~•"'.L, ~ •f<-' <'J._,c,o.,.s o..1,-,,,..,.. -foh ...... ~ 4'- pe.;,.u.i: - ~,u-e 'Jfic'jf.c.S. .,.c., ... 1c..·1 C,t1..o~,.-c •~1o7'-.,. , 

¾s- 3.90-5 IJ,5 (-171- .... ~ D'-.WIA- "'1 -- ,_____ ,;:.r .. ci-.
1 

12-,, ,,.!11/CA'IC.. ,•_. "'"""'° 
~o IS" :r·I? - - -

i. l, ~ -t;JC- ~,.J 
-'-'ul\e.traO llo~Jo-~·H .. c ....... r,7,u -f cM!ut-& .... '-'ITI◄ Srl\l.4c..c! 
-'-<i.r"'- - ""O rz__.,...,c.'11 J'ft1>la f}-Ar .. <L't ,•,.. 'C\L"'"'': <'H&MM""\:. 

~ 30 l·l. -"- -t..c.l, .. ~ -
.; v 3'10- ...... +<--.., I''"" P'-"'8 <.-t.1, ..... -11,11t-os, ._'JJ,...,,."Y 

- ~p..,.,co ";} ~ 1 C:.t+._o._ ~ o(.L:i• r, ,-.) , ~ 
:i..o ff) -,v..., .,-1',... - CJT ?:- ...._s - (tA/11.. (>.. -(w..l GI.A l'r-f /'t i.,e. I.&- a. _, .. ..t-c.A - qf-t ... ~y-c.1 (v.Z. • .1.01 l""~t'c..s ~ <tl-1."A. fllfL' -- w-J fU6-1 ~cu<, ... P----r:,. 'PJ ,·s. "'• ..f.. ... c.t;J ,_,u -- o---o '"°" •~ti~~-. fl..4ow/h.t>J:.- '" - - S-~i~11c.a:> fC-h•I<- ~ ft.OT"'"°"- f;,.o...J ... ...JJ 

~98J; 43.9 ~.s .so IS' 1-'l- T(t ~ 
~S"f"• 

_, 
1k: / j,--t9 r, . • ,wi,u.J ,a_ ct>,'B" ~t--u.., L...O...,._Q_ C.I.O'fl • 0 • ~&., .... / 

,,,., c1.ori; 4oo-

~ 
vf!,~1c.11:1 13,cC..-.-<?.~ ,C..c.,-.-c.-,C.u ... lf ,-,l..lU' Lo...,..,,,._ 

} t b ,te, ... ,..,,.-tyW1l ... 1 C.C,..-h.&.,i" - k'f'-C-A- -SIL u I......, ,t ,,. f>.J r ~ ln/"4--&r .....C. 

J-'f - r,,t,.s A-((0~ w/s .. ,-.,-..,•,--,:-J'T"fl ... ~1..,J~l'C l'orJr;)c.tJt// -v - " ''H ~ ~>If!. i:a.----1 ,,f .-.c...-{.,..-f-<.o ( n , .. J .. ..lc.rL'f I"-~ v ... ,T ,. .,,..llrL ''"~ 
,...,-r- w.-,s i:-., 

4o :z.o 5 ... (, - F•""-},"-".c...9, .:a~~v "-""'"'...- r., ._... c.1(.- 1>1L 1 .....k'c..... - - -
J J, -

1 - C,h. """·"•L p•~LL, 1 'f'O..I r/ q-t'-, ,..,..!J, ,s;...-. 

'S" 5.'. - ~(ti,c.:.-C.(_..,., ... .,..J \0\ L....,.;..,.._ &.J/ 'ft"~ 5t+O-.i" ,~t-c-i'..I•~ - R, ut«- ,: ... $c-&lc.,,<. (z.n .. ) j 1...~1-.&i qt{ c.o--'-:1- °'iJ. 
~ ~ 

I 

11u-: f.,-.vq.;:,U.." .,.,.:{&)1,(.t (.,t-u,,.__ ._,...,q "~•T ,a +OIi . 1S _, "I . , .. u ,1f;1. .... tc--.(J c..~,,<r4...-~T't:. s~J-,._ r.s,s- '7)-h, I St.l'-' oo,,J 

l ~ 
. 

~ , ., ... _. ,-4. CltLe''- (co .... ,sc., 'J'u.-) i,.:..,Joc. i; f""'sj 

toO /$' . ~ ~ ,u___C.u:.1 r•"Y P'-'·"01 {./l-A.AA...),,...o • ..,._yr"'c.~~ 
: - ;i.,...,_._,c. ,... (>..l...c~...,_) S'oJI.P •~ i" t"-J ...,p "f30J .v,J: .v t -

~cl , • ~ ~,;:D...,._, s1.13 "1-~ '"'~ <:ofJ-rrc - l)o<. 'i. -ii.IC.I J • , - 81l"-i,, ed.. r. ~--c:t.e..- fol ,<Cho.. ,,,..,1'"' /e-J f''-"1] (pD )..iJ 1·2-
1Zo..: 

1 J 
} -

1.u .. :f-(, ~] c...°"J u O c,..,k, 1 e t tr.( Cd c., k s ~•r 
- II\~ c..2, ... k. ~ ... :d a.X 4~.s;-' - ~ • .,........-1 -- C:::<.o-rs A--.-.i::. vt...~".._ \- o/.-f.~ c.H-t..oA-- ar~-
- ~ P•"J-11,~) z;oct '-o-c.k. T"O ~~ 3~"'-:P 

3-+- -- ),~ .... C"'-- l)"rsz•c..... cH .. .;vt..•'t-E ·,.,~ ,,.1c- ...,, ...... "4. 

1o 1 
- G2r-.t J Trl ">il.4...J 1..0~ C.(h-..-\ca.d /J A,J ,,.~/.' x- -

J, l, 
A"!:rr. CM,-i,t.C..""j iJN-1,,. ~ ~"': {'U-1"~ C.*L.:I":" ~ ?")fl,~ 

- :.-1.'.t.4 '-11 fr.-..c.i\l~ ...J.. 't\,J" ,,J-..- d t.e~ 

~ .5 1-z. . ·- I) C.1'1-<fC."fv<U<) - '1: i.J V"\~T I~. O'-'IM.4-, '1'~ 
- su._~ ••.,. u,-l~, !-«.tc.~,<... ~ -

t -l, V -- V - . 
,ST IS' 

)...-
\ 

41-0-

NUe Iv -
:J··n -(0 ----- ~ 

---
-----------



1

-C--- - o I ·:::'.-:-:._::_;-:-_:::-::_,-::._:-:::-:: .. -:-. -:-,--:---.-,.------------------------
, ... ,;,. V ','•-,--•· • I 

: .. =O=O=f o=o=•~~-, n--t ut-c-. .---A-1 t_o_r_a_t_l_o_n-... ---,.----M-l_n_o_r_a_ll_z_a_t_lo-n-----.-G-r-J~1Jl--L-o_o_,, _______ G_o_n_o_r_a_l __ D_o_a_c_r_l_p_t_l_o_n ________ tllill -A-,-,-a-y-,--· 

ro~ To 0/e 

:Z..S :JS' I ·l. 

J ~ j 35' 5' 

J i 

-10 /0 

1-3 . 

- ------
v).~ f+B1.1 ,,. 'z r,.5' s l-1. 

J J J 2o Jo 
+' ¥ 

-15" Is- ~ 

i t· f 
1£ /0 Z-3 

~1.7 4'ft-S "-8 4o .z.o J 
~ J 

~r Jo 

u, ,1N ~"'D 

,., v,T b~G 

1ll. 

,n_ 

T. S, Oro Min, 

11'?.. --py 
t',~ .... ~ PHI, 

P...-.. ~ ... , ... t 
c.--...... , ... a, 
~ /""-tL.,,,,. ~~rJ 

-m., -PY 

Ganouo Ft, 
. . 
--. 
. . . 

--
LJ"o-. 

---. 
. 
-

-----. . 
. 

. . -----. 
- I 

Rock Typo, ,Structuro, Eto, 

' •va ,,..._ -
!re r. t. n-1 - -I 

n '"" <c.<-,, ~ ~i.l • 
(A, 1"'')• .,.,...H 

-------



(: ::.\ 
::H:i, llillJ \ i: ::: . 

r:ootao o 
t,l p: 

Altoratlon w Int. ·Aec. Mlnorallxatlon G rap'h'(c Loo Gonoral Ooscrlptlon Auay, 

rorr To ¾ C.Ul Sc,n. ~ A.n.. wP T. s. Ore Min, Goni;iuo Ft. Rock Type, Structure, Etc, 

- C&N,..,.. c.r .., / o...~lL-..."°' '-' v" ,r I s c..i- -- grt.<-n crH.oA. - lo c./c (."-{or-'tfJ -,c11-1sr -- .... ,~.._,,..,(,.~"" ~ 4,..4f:yt.J :.,+o 1>-../.(,-
! -- .1L,8 "-+~ (o<.µQ • 4 -~ / S~fct+<-1 ~h6~<;_, 

">f.5 s1.1J' 16 n.a (:,tJ /0 TR- -b- Ct •• y",\4d D..U, - fl..z~ t,_,,...,.,.__;f~ g ru .... ,. nc. c~~ A-{-1«-- • 
7}},,.J ~t;r, I>" - a-,-

! .l t 
r. , ... tt .... ,,,.,...u. 

tTt.-H./'4J.t'IA.. - 1'4/' .pr_,. crnht c,f c.J, f"N ft>d.t o F" J.«i'cit< (of"Ci ISOO 
u/ Pj - . 

...,,0% ..!DO- '1'""1} (1) J Clif,M £-«. lllCK ,· .. ,...i" ~ (,0-20~.) 
7o D' l~ -- .4JtTH a-r~ 111.(.( A.,tL '2ouA~ .,./e.t..,.,r().k(', 

J t - I • .. • 

l - J~ "~ ... ~¥ , .. o,c...J<J, i°U'.....- , ... '"':""'"'-J. 
-

~:, 

8 rc.e,n ct,,.(o, /\.Ldl- IJ-d /.,1,,.d<-,~ / 1J1nl - V, .... ,1..1 ~v, C.I+~ M-.Jo1><S 0-,-0 .. "'-I} CL~t~.J; -
1o J.S' - ""/ ~ -p~.""1Cti- of ~!TS I "C.N~ _. i'\JT - \ ··01-1 

i S'/0- Z••7 ~ ~. S'1~• ,l).=1:,ltLl+t'CS' I a..f,vJ c_J,. O:Zrc '-"'"-f -1, s- ,_:·~,-
bO I a 

. '~ 4' few W,u- Pu.;J if~.;.,',......._ .,...,2 , -11.~ 51:.'.~ ..3 5"5 Js' .s- 1YL p~ +~-~ ~~- :\ 'P.c.~i .. £ ,.,,._.s,,';,.( cue.-"-.;( J,-j S"04t 
·-•--· 

<.-rti'n.t. ,.,,...,,..J. ~,,,_ 1-;f- / S0-4'-S/ o' ,"'4, -
l5S sza.r j.) 1-S" 15' 3 T(Z.. ?J ~ ""sro :\ 

Cl,-t- ~"½ ..,.~ "..t"~ If->--"- r.u,l,/tS ..,,11.1rc I 

t 
'rt.•"Sy J ft- (II..._.~~)_,,"'~ 1~i>• ,.,I., ~~ t.,.,JJ1 

l 
ko',r,.i, ~ - 'BtutH ~ (.ft{or Wli <MO..M-0 ..,..c.""'t,...,/oll! (sn, ""o.. c.t- ?) 
tulu r,.J, si~ . )t~~- - a . - ~IQ.GU. c.H LOA. J w ....... "'J .., I 't'II r· ... - ru- ..,_l( ~ 1 ~ .. """ '4H-OA. -- Clf-'-<>.t. , .._ ..J rOc.tL J ..,_ 

1r-.sv ..5 - j rc.lM. ,.., ... .,_.,,u, ..../ ~ rt<..,,- ~(1-t-t.. ', .,._ .puJ qtJ 
- '-•((! 1 .oo.v10u, o~,·L• O-t\1 "'~t,-,.(.!Ci~ - \ C. L,{-~'Tr l\~ (L~ t ~ . .. C(ll-a.. u . • u,, - - -
7 1,,.,,.,..Cif f"'.< f.- 30,.-4' .d.-1'.I\H', 

531\ A"o n~n... u ..,q- llr °':,t8 1.0 -'-"',._fc. , Do"''"'"""°'-?J 

J-'"" C:.+\J.0/1... i,JJ ,1.u1.", , GlTt,C~ j ...t.,,. c--t 
'-'-', {'4pL~c(. .. ...,..,.,.,,1.S'> ::J s ...... lL.._"t"Ot.-,;t 

~\~ - 1Jl\1r Sc..~,1a...,<, ,'\Jr-,.~h,.,. I A. N#-l"r-o..Jf~ 

'I - ~L ~ > o.:f-wf.•C.tf eo-;._t ,1...-..fT C --<. {--~ 

,,t-- - No./fNJOtJ, W} ,,-.t"·t-<.. 4()'-'c-:f- -.6' 1i-~ v-4-S. 

r,_9;:. { -- \ 
~ l (l.P..1.-4.() L o...-«r (..t>,,..-\-.c..,- • <;:,-, kf~"-J 

~e ~~ - p1je.,_o c.. UJ ,·., 't'c.c.- ,.,..~A..J in.,d-<JA.c1.(~ -- ...,rt'-' v~,,- c,t.v,.c.. ... k-. L.,.....,<.., 

"{l I - ~a ~u-~, >J-·cr-
1 

s,.,..--RJ c.LMn (i{f...wo a;/ ~r1-,.J. -- i-,t, S-.<l.(J '-r-tlSJ•._"ttd ~t 1 V, ~ "j-~ -- B~<.w. 11..0C.I<. ➔ ..._ IJhdA'-"1'\'c. c.,-..f4>f1T\.,. ( l) J pos ,-
- ~ ....... ,.,..,.,s-; c_...__<,,) c...Q,:11!-1.tl ,) ... • • ., -- -'"'w ..,.,___,_, 7-...os• .. f-, c...(c,'t-&•{l.1(.14 f~i,1+4/ 

- CLMn I r/tld lltH£. t-l,,.""""'" (\.t,.fi""' f-1- l,~lJT' - a.I !.a ~ , "'1,l);l. peo 1 j oc,,..~ ,, .... .-.{~ L.oot.o L:l<L . - p.. fl,(..1c,. '-1.i\ni·(, v ... ,T c ~,,L) ;,.,t"'" ~-"" --
\ 

<IA-.. ,.., .. :r --
I --



l:i::' 
GraJ[[jJ 

-nn;~ ' ·,!ti!!• Altoratlon.., ·ootaoe Int:,: .l::ec. . Mlnorollzatlon Loo Gonoral Doscrlptlon l:.u;;' Aasoy, I 

rorr To % C.UL Se(t. cul- FUL c-P T.S. Ore Min. Gonouo Ft. Rock Type, S trucruro, Ere. 
' - ~,u.,c,10.. '-'"'r -1..ffa.. , .. ~\rs or- ..,,.,~._::j'd - • 11'~,0.4. .. ..y ~ rtv""'-' 1 ti• t•"'- t ,,.,,.,. 
' - 11tJ IT. j,\1,0A. VMT' ... ,rll "'- C11L11,1. ~,.,fn'~ 
' - ,., .. ~,.-- . ...t - _"""'l-4J"'2. s.~ ~ 0:lto 7~/ QTl-C - a.c;, oc ..... ,'r,_. frCLC~"'-S J Cc..M,s ~ -- ~ • ;J ,,.,t,U "N,/N> .. J 

cvrtL1'.e --'.20-5' 5'!13-~ 2- fll, tJo r-'l - - -~) s ·S' s.3cr f>'l-t""'""dR-A-"'40 C)k.11.A.• a1ri-cr....O. p•1/U1;;e. 
--'- - I"'<. fe,_. ::;.,eco-...:., (~•-c4J, ~ ? ) w, rtf- L. T • r7 

~·5~ ... s.~ u Pd l~Pw~ - \C-4,;,\, •·~ s- f)!,lt.-,> S • {?./1.., d r,c... CH""'" 45' _30 -2.. - Rt.111.~C~\ ,.,,.~t,J J/4.l;t-~ c....11 c....Q- -,('t-·Ct.-- 1llflUHell ~I. ,,_.,( 1(i; J 0.. ~if<(_ (.(..~~ 0)j 
51/l.e (...5 -~ JS" JS" 3 - 8:-1~ -~"' ~ c-i-c>-d ~r-o-1'1 "'- .eo...~ C. MTi-

1/J._ ~~ -
F/L -.{ ..... -r-ec.::....t~ -(!. ...... o~t¾ CLMT--. y s-..-io- ' 
,uc:14 ....ctl>...ro('c~:c.. LJl\.'-T (p,f .~ Ft.,.,,?) - M~ lit. ~ ... tc-d ~ ....u-·.rv(,""·"._ .. m, ., ... ,, j ----------- ;=a:-..,_ - t- -

Y~a s--11 "l.J:. lz.o - '' "[\ S, , lo-.-- ~ Lo.-.:( v""',.'.§r~e .. c.rlt.o,,..- '-T!!, ':l, '-•'. 
l, -L, l"1- mt -

\l\ 

~,ctl<1 dti-i _ce..JJ.,. / fU.JAtM...J, S:'-';J"-'tJ -~o u t'""Lo-dc1..tul a:Jr'l -C.Jl ;>'l,'1ill<.S J s~ ( vn).t-tt 

1"¼7 1559,9 12..9 +r c1..1,s,, ,...0 
- ~ ~1.,lr1 fl41~.,... d 'f>'L~,,,-.\ .>. ,._...µ. .Rc-..tc.l -15"" 3S ,e. p~ -

-1, t, J, -'f ~ - ~ 1 C./f-Loa,• '9T-t. _e'j-w 'Be.c<>--K <-~ 

s.m- '-•....,. ,.....,t-Ad t.. <>--•· S-'6'~~ ~ g 
'1-0 £f Z-:3 ni. - I\ . ~ r:, ~~c:; ....... C""'--'""- '} •"} v.1"'-du.. "I),"'~ r•"' ,.u..., ~-,~ 

,d ,-'-n I I . .J~ {-...... 3 ra..~~ ~ ... - a.n-fc..,u; ... ,,..~-c.< - -
-t;ll.Au B~ - •~,,. .. ~.s.!!. v~ l..rtCJ. ,t,/1 I),&.,,~ f-r C..9 a . 7N..fr..,1A. .. d O'\.U.. ..J.,_. ~1r ... ,:..,,; C:Jn, N '4_SY., ~ .. ~- "'°"' 

°C) _, S'r .. - .,U\~~ ,tS'l .. ,--«>-, vr/ '""''""4,. .JI Sw t '-"'~~ -- \ , t1 c tu olLiJi - LO-....- ,,,.j:-...,t;,' ,... ::J,.fu I: - b, o't1 t4 ,_ -------- 5~0- . 1 A,-:_t1o' ""..,, Q- • ~""' .. a .. ,•.,-..~c." ts,-~ -'"'t't.s- /"I. L (o,S- Tl?- B 1U., rn. C.JLO, ""] '-'"'"'" : \ ( Med. -r. s.)!a -t{.,.. • .,,..)AJt.J.;.c, "u,..,. "lfV' C ~L.I 

J 
PiJ ,.. ,y.. ~ .... ?ru.,,..,_ 0 su--c.tt1.°"'- P'if, Ll1t-<.,1tl;::5' ~,·,H...., ·-- - ---

1 Tll- . 
V'1111C"3! . ~ NJV"~ C.L..~1":5' , :..11 ,·.s i"\.q__(ILJ',C.-C.d ·V . 

CHt..O.(..- (~,t. I --c4 (...Lli-fTl' /4 '>'-'f'rf<-;t "-' U/-(,<. '' • ),+., 3-> . 
C r/-1..on_ S~ ,.__..i«.~ Cl/,.,.__, 1'0 1-i.c. ~fc,,,.fl...« 

~ >fCT O" IH,S'f'J 
-- G,.IJc..~'~ ;_. P'-"1) i;.,l'"C--1/ 'I. f-i, .... t(fer,s., 
- r,..'d 1u. I" 11 ~. -..,1 H i=,lo-.> _.. s .. (1" lti• ';J t t)t.(J- c.lt4.- 0 

'7 •· " {:.- C ~td-1 t'&J!f-dchi; 
pu,t,11 c,.,.,.. ,,..'J .1 c ~ 

11 
• 

ss-il tt. . "'"J"'''"< -F'°"' .,; ... ,r " -t--1..,cJ,. a:r ,._ "' • -
\ 

~ W) , NII...Ui><Jt 1t.:c-- ("' 10 ¾ CtHe>A-1 T1'- S~J Si"• J , - -~,. /lov,,.J..J +',.,. t-,.. .. ~ ,-. rd~J..,lltcJ'r,,i<n•J9i...,.,l,«i -
, ; . . ,' 131t.1.UG<. f•=JV .,J) (}.....,_.1tt .. l""ICL'tt°' I\. 

,_ ------- .. , • 'J ,... ,.. ... ..,. .. --~ o.r O'lr.41)•~0. C./+&.4i1,,I"<- plc.<iOO ~ - J J LUI• /'(\ - \"4('1.r,c,ra Pel fOUsM , s.°""' <:1i1oA- n,p J - J - ~~t ...JJo~i.~:j IJ,-\T St-!owC t::t«f O Vf(',._, -. 

~ 
\),- ~ \..Q 4!a-l' • f~• o• (l,o..,.,. l ~;,J4-t < J µ0<.l(.vn,T 

ITHl" tLC.T ~I).\ . . ., .. ~ 

' I ~ I ~•T\ J..Q...J h-c\t, t:,.J ( l; ... 31Ju-:, t,J "'1 ro -0 ..... 
I A ... l{-r~. i)o.\u-d '"'"'r.:,.. I!"""'" .,.:t;,A•n x ........... ..fl ~-, Sta 

AJr<r ..... , ...... Ji;,,., .. 'lh: bA. >J T\lJ tr,t,J i7L, t:f•Out(. . •/lu.!\'j i"'/"lJCJll' • "'''"';'"'"" '-,1,:.f11.;1 1 '"l "",...l"'/t'II • 
i -i I /l.tlLTPLA'f, P,,11u.{ (\~.,..,~' j'/1'1""'? r,.~(oJ.,/c,li.~.i .. , . , , , <1 

-- -



.. ... 
.. ., . 

.HI\ 
Grall.!!} 

. 
~HHL 

' 001000 lnt.1l illiec. Alteration~ M In ora llz otlon Loo General Doacrlptlon 1i;b· A as a y • 

rorr To ¾ CjtL Sm. col ~,n E-Y T. s. Ore Min. Ganouo Ft. Rock Typo, S tructuro, Etc. 
' 

,. i s-,::/.~ /'1' b.S- IO " ..,.,_ - C ....... 4 i'C,f'•"'''":1 ... --r--<K., ,.. '"''8 ,,..,..er,\"( A.f't>~N'f 

'" ... .) Jt J l - Cl"tl.411\.-P,-le1 ;1-S.toc ...i/a,~ (L"r,.)
1 

CtJjt•uMJ - IJ/ !,,-, ?'1'''-':,_ (. tH,I) It ,1 , ""'"'- C '-71 ,.., ..,,, ,,._( ,(a ,-4lo1...:J. - ""i' 4o JS" G - µ,._ r""J c,,-.,1 o..l; v-c ... 1~:h 'if n •c~, lU s:r.7' 

! - /'r1 ,~F1.o..,.,~•<=t<J .., ... f ..... S-rr4.i c.1H °,J-t..li~tu -
~ -l, - Loo~ L,lt... i1~.£-c.t 1 l'•c.-+,.,.r, (~ fl.d. ....... i";o 

b -
4o .35' - ...,µ...co-~ 1--o o·rc. ..... o.. ..... l..,...,i<--, 7 J 4(. ~ 

~ t -~ 

S)o- st...oHS o~f fX-"3 ~or I P•'IC-' .JP ,..._ .C.U.,c,,~ -- ..._t ='bS 1 ~/,-.,vl'L 1te:. c1 r o,,,J. p, .. t.,M 

V/ - c--Rc:~ (1.uooo<,w';,..._) I s..e.<.. H~ O"' Q. ~ -40 u - P''-., 9-"-"'(.,..', "'-~ pooi 'j (3/l.• g,c.u Cllw.t., 

2-3 JO TTZ, Cv • (t.-OM rJ - ~ ~ L...,,..,·I\"'- ~ - 'V\1-v...- t S'ul.f'IO. (..t/11~• . :z..-~ -
/'IV-fr· U,&.,_ - .J..l..:OJd'h, ...A- S1 ~ "- '/!-,J Sl'N-1C:rk.O ,-v.-.,c.•c..., .ft'!fJ - ------- - - !Jt>•-•••J ~- lfl'ft•r1.n-;-fr7-,,._/>Jr -'"J~C,\i-4.~I -r"'"' ~£'11 ~-- B· l•s-,.. 

11'],S' S'lz_ 12,s Jf' /0 I S" -r,t... S:..c..i~..(. 
SBo-

'""' 
'"' I,, ~ -+- r _r.. 

J, ~ i 
. o, i j • --e...!!.!1'"'c n-A1.,H .... ,1•~1., ;;i sn 1 -t: .. 

"'~ )4~J -
d'

-.,_.JJ -?-° A,.11, ..,,,~ .:111-,(Pri.t:J• 
?,s' -

?-~ /Q .., /•J.'/. - ,... '~ ,, 

i v t . t'-. C. ti L0Jt.-~ f,.f' S18'; 

3;-' Is' 
. coov1«c..ri~ ,iuu.~-, ~ •f(..c.,:.k ~'\i-'•n-•.,~...:t",, ~5 . . /u,CJ"- ,·~ ~>I ,,111.- I) •• - f<-"7 - a r;t - r~ 11,·..c. -
. poA.t•tJ': .... -.. ._,1,,,r,(1) J , ........ I'}.,., .. .(,_ 9t1 c.vcJ -

l.910- C1./I.Ol'I. llc.f•"'-"i """o''- i'h'-ft• 1 ~ "1 I-' ~••i ~ .... ,r, . - :i\ 
a-r,•,.J.-,..HJ '6,;. ,'. _.._o,.J•\40 ...!~ FfL14cJ -•~•:,/ 

11' $10 1 1n c,.µ· "d'':J.':.. a,-r- c.J-1.,..,r< ~ i,'ue-.:.,. ... ~ "J ..,,.~,....~~-fl ... .:.~ 
IS" }f JS- ,•~ 'Sc~C.O • :.'Mt.~ l 

\I\ 

P"~ ,'.1 ?-~ c,,..( ~i-o U,,.f- e.p,0o~ • 

4' ~ 4--s f°l<c.a:. 
. - :1~,._4-,.. • .,. c.rti..di.H< .'.4 1-"r•tM,,oJ t-ol-Jl"'-.J'-- s,,-,•I"~ 

'JS" /5" -
--- - ""/ t,.,.,'4 i- hr, ,-re.<-,_~, l.ocJ J- (l•.l ",-<,,.r.,) 

'18 /,/ i). "L IJ,1- 15' ,tj- TR 15' - -.J/ ~-z-1' 'in <-f'" ~ pv1,· 5;0 qds (l,icttu.w/ iH{'~J 
3·4# JI\~ bJlT . 

l l l -
IGa:r- fta,u__ Q.T t. - C. c4 - C lh.oA. V-C.l"' ~6 - c_.,._,.,\1)-;:,, 

- ~- ..__... ~d.- .f\-r~~ '-"-M-.,1,,......... ., . 
\ Son-<. oJ/.-4 <wrll•\.t.i, -,/ oiH 6,o,..;n"' 1"' ... ~,--- • £PP~• '1, ,......_1 "._ ( Lr r1 rec... q.Nt ~ .-<!) 

LJ' . U(',,...,... p.,_,• ,•, ,. • ..._,-... p,.....,. 1 1 ,)Qc•-•-; ,., .. ,...,._,.,, •</"'"--
~ ,~ ,l . '5, .. _ Qn.- Ct''-<l"- S.:U/ff - ·c.1-.1•1"(. .t:..1.J.l~, "'f 

- Qq•-c."-(- C.t41.~ ~-\(_/--j c-4' ',,1".A.,-¼-c.111.0 f>'-"i 
Gto - J>tM-.,,C e..f'oo'k.. L<H.M'l1.n .;._ rv.; •-' 1-.L.._.. 

:\ -{-l I • • J l 
-c.....) -.<-1.-lt.t-s, ~':-" pt.""J c.7rcc.. ... t.-...r, "'1::7 

- ~ p~&..111 .44'. (l.,c,d ~C ..... I\CO -"<.iv ~i--

- - ""4d-.-:. (....d;i,_ ......./4.r, r<.),, ..._ 1tJ,k ~{;l,/c ( 1). 

- (o,a....,..._. ~ 'i'k J -,J ,.,, 0 1 
(!..,i,: ........... /\,.("...,.. .... 8'r ..... " CtlU.. 

- \.(Q,., L •-t.A... c: u ...... a .._.,.. - ~,o- \.Cr. art-- (.c: ....... ) P'jt·/.J..•>4-, -,..o ... j ,.._.,_ .. ("-4" - - ---

\ 
C,:.,..~...-o,,?., -r.,.,d, o/VI?; ...,,..J4-"'- °'i'/.c-l ~ 

l 
1>..._ fl/p(A •~ ;f, lft- - ,,. ..... ,U '\l,..Ad<.. ~ L.•c.,_f. 
I 'l~CI ... "'-i...1._1, I O/l1f" i .. , ?'-AJ- oo-,~~'J ~f'l!xt< 

ltf/''"o - it.oc" ,\ ft ... 3 ~~ - Dl<c ?-

. . .f.-3(Lo..;...., ,-~ """"~ - C. ~ l'-L4.0 ~ ~,:: ......... _,..,_ 

1-h•/\.".:.,. ;,.Ii,. v/ ,, L,rrlc P•~ 1-«,/rirt., P,,t, l{'c,...., 

,\ C::fl-\_o.._ ~t-~ ,::_..._~ -'/.,. (.,,,1~ f ► ( , -l.o-.AA.,,.J.,,.._-{ 
-J ~t,.,.,.,c 'tt~. ""''' I.A a-. 1 ~-,, ..... .J"~'''c/'""" fc,o, .... 

-i : ""DW"<.c,.\4./ ?'-"' P....._,1, <'Ht.04. .._/.,., <~t"a,'T 
V 



---

/:' 

Gr~ul]Jh 

. 
·illlli Foot0(JO 

,rnHi, 
Altorotlon .., . I nt:-.:·,ut ec. Mlnorollzatlon Loo G onorol Description Auoy, 

Frorr To ¾ C.HL s~ c.t 11:,,. El' T. s. Ore Min, Gonouo Ft. Rock Typo, S tructuro, Etc, 

~I). 2 (o•2, z. 'Q, 
., -, Jo ,;z.,1 .i.o ta.. \!,..,. "'·, C>J~-r - f!~AJO•(\.\(.~ o,.-.-(C-11"- 'f...._('/1 - p•A; ,,.,._.,ot. IUfH,• 

- /4 u-Q- c.p,-<:.HLll4j -.J, Ft ... c. 1r1-uJro,M,L, ... ,u1 ( 
.ltlL Jii.£.: I ., ( TA. !E_ -

~~ 
LI • iu,oc.'1 s,...J/~ 1\,o, d,rgt ~ ~ /.'r# f!-lra. S~"l 7'"" 'l>-1- ii/: ,- -.. •</ vJ.S I I _ /0 '.l-0 .,-~ 30 .5' 71l,. -a .. Pt.S.!. ~ - ;-. "-'-'-o-<j,.;.-.,._ o-rk,rr: 1 "'- couple poo, ':rf .)4 t-,.J,(kf 

J J, .j 'V 
t ,.,/ct-t,01.. J -

I\ 
r,..._ /"~r:w 

- JO ~ /-1, s~- ~'-•~· Di-' S f3.i•T'•l'r, M.._~.i_ ..... O,llT, CJ,11.~,z. ~,-._, 
.l, {,. v .I,, -

J - \--oll. ... i.,(1-....<, 1..,,.1,,~ M~•"•~ • fOlP~J-4• t.row.::,, 
.s:r 1~ %,0 (20- , if ' ~ ~ 

t {, J -¥ i - ~. +•- ir ... ..__,o ct.ol"O 1--U.J. (I..JrtL< (?); ,e 

- \ 
Q,·l 1..1 ' p,u,l,111,_i,7 r;,....,tt... -?'<--4• i ,...,.-J c·W'< -

s- /-"1 
/0 r - f'. le .'r S'D --rn. o ... -

JU 11~,'!i ~3 "'-+-'~ - 13 1,o -ci",-.. --c 1#--<-IJA. .s.:.tt-,s-r, .r,.oA.~, ,-.L--<,,.cyrs-
:30 s' ID 3 ' . is; - -"'>~ : \ o.- "'f><..Aa ,. /-., ?"Ji 1-, ,...Rc,'H. ~, (.rfLu.,l"" 

--'---,J?,!I -- .....,,,.~ :rtt O,o;"'i-<. -r ;7iUa1c,r<-('.rr11-17) ~41 IJ,7 4o - 3--\ 3-;- ,--z.., A')voJ~h-r s:,.....u ,t'1~J -
'J, ·i 'V J, Cv 0

Nu, f ~"S ; ... 
,;o~\ 

M<'-llu v p ,.,..., LH ,., ro :,, , -p1~ S. '" '.ui.-.c.a- wf 
C. c.v JlCA-1 ~ 1 Be.,3~e"' Cl-Hull. ,iS'.foc. c../ c.~c:.~~ i.:-. 

io t-3 Z-0 15"" 14 t"'"'""'°' c:t, - pad.! t tc...,c.t • if'"f/PoTTr Tu/'-• P'-"'J f"-p.,,.o~ 
,.. ...... Cv'L.o - ,,, L c..fa,~ - ~4 . v.-..i ~i:o ,;..,r /~' ,,._,._ e. °7 -. • J - ii/ ~ ~ ,.J Jc.Hid ?'-------. l4,-,-A C r, t-(. ?•~e rl y..,,., AT e, 'L>'') -J;;;:,_ 11 • __,J • (,I - ~1..)-4,,L~ /j uf/lPC. t / • 

- ~ V~"j ~""' v..'.\T _ p1IC••1H.A.mc 1)1~ _w/ -
G4-0- S,t-,Lc-p c.....ta.a'" 1}1c../e .Jf t Crf--L""-"' u - ft~-

- ----- a.rt- -PL:i:_..? '"'-f'7.~it•~; 1\~"c.· ... ?-1-fH ~-i<J -. 
.1..-o, --t k1'~ l ..," .,,..,/'4","'"'c✓ w, rtl- kJA 1).LA-'-'_'-. 

-\ C-t1-t.01L '-0"'-\.e....:t J v~ {--c..? r...-&-11 ~""'J S,ut.,c,ta 

~I - l..o,.,_e,~u17.;.. t.-f- ?i. ro~.) l>•H 't,;oJ· w<. 
)..~' 

. "t-o ~r\.~.....,.;J: ,-"c}- p~d p,.....,. l>-4.,V• (',.;...r 

(\~ 
-\ - c,u1=,-1L .s=c......,uu- V ~ ,,,-c.-. C.H \.OIi... • 

' C. ~ ' - ~ !>-_,.";:i c(Jt""41'-Iq I l ~ po~IC..U,14 ~-'1,_..ic. (,.,,,c~)., - \ - Bo..._.c.. ........ 1..-,...:;t-:t _.,.,,,~ .,.JJc~e,,.·-..«;'Ri-to9o-
- UW~/1"<.. ~~ &.O~ C.~.._.j-J M--;j -a>Tl.• ,~ -- ~ ~ f'~"°f I\._,.. ~.,;:::j:.,._"f, 

, 
-

\ 
S,-,i.<-[.t.rr.. rj c~c.\h.., ?llo, cf o/' cc" '-rlLo"- •fl'- - -

-- ~._J•'-1 'l:>lli ~ s~cfA" c...._n.,,/~ r.i•/3~ 
- ~<,uc;1H. ( iTIL/1?) ..,......:fr,,. C..t.-(!"f'-CI N IUf' cl) - 14 ?'~ .i: ( ft.U.~ .:r) /,3,·,. ?• c.1:-c "f :-, ul'Tf<--- /Ju--- L- c.~c-.,.-t" tJ-•,r,"f ""'f\l1\...;t1-... 

- C.,/-IU,,. MC..~"-JfJ'o ... c."14.;._, l.)~CT - ,.o .. T .Sa.1>' - - _, - --- I> ~-w.- (l) 5C:tl1JriJc.,'f , Fs.4C::t•.i1.c. ,.,1n-,v,,~e.,/ 

' - ,.. ... _,i-t. .>---½ .... t:"- ,,_,....._..._ ..J/ .. ~ 
I -
\ 

1f'"c e.1~t u.,,s.CA i{:- ~ .. ,·1-$ ~ ... ,,r f'-~ (e1-,..t) -- grJ..<.j ~ 't-o ..._._ ..,. ?,11.t, "''""'--1:k;. oJJ "'"'ti J 

- ~,_ B,;31 "'/ C.,; Mu..io.w\ !J'· c.rit-0A.1-~ep-- c,-..l ~fltr ('.,,_, , ;.. 1"~o t .,/ • 0/a. etc. Ct+L</tL\ ~ -. d /. ·.,,:...1· J . q f,:..,J -,,,u*'---rn,._.:i...,~, o,c.,.ts, - (?,'o kr-1.otvo..,,..I 

- \ P•""J ~•~~ (-c.-1~, crt,~A. l,,.(u~ r"'"-;i-• l<ti:~Jf\-l'ldt:)) -- r..<-,_._. f:--- g·r,_,,.,._. "..._.,.. Loh.rt.,, c:,.d" ._"( -
~ "'-"u"""l,a.. 1,11•,.01 I\+ d/lJO .. ,l'J;'Jvr,T , . . 

-l J.a. i_._,,.) t oJ o•J• /.w,..J of' ~ /U'j" r 

-



,.; , , ···-·--

Grad ti, :: ji; d:1! : 
Altoratlon .., llillJ) FoolOQO ln(.!]U,lec. . Mlnorallz:atlon LOQ G onoral 0ucrlptlon Auay, .. ••• v 

Fro~ To ¾ Cit. s l:"l\.. t.l Oto e-? T. s. Ore: Min, Ganouo Ft. Rock Typo, S tructuro, Etc, 
I 

--·•. 
i_.-~ I~'-'........,. c.o""'\u.<:t- CL~"."" 6 1\..0'-'"< l',....f" -

/\; I to(£1 :30 40 - 1·1- ,r :is ,12. c...· f•l.i( Md 
. 

II\ Jc.-ta V<\\.T ,;...., ,.,,r1J '::/. 11,.;r- • 

J i t, i J Cu'2.o B.., 
. 

~d/o-.u,: I <>---~'. 1 e.f •b.+q_ ,1tc.~· ,J/'.,. -
1.-) I ;r z).-

, 
- pL1 "t~•-s, 7" i.m~, .. . ~--r, .._ -f-> ~ ?J:f /0 

t J 
. 

J J i . -r°t" - .z~~ P'>•t>'!"''f-1~. '\ 4.'"r"/'7'."J-, m11. ~e.c: 'u-,,. 13-/- ,_ . 
t,.. D ~:1 C.lt-C...0./\. - <-f t:,.;f1, I;{ i,.J/ "{1 ,'()) .._ ~ 

~o - 1-2- ..tr 2,j- losri- <~, r ... t(A,,,~ i S4111.i°<i'"'- - ... '1/v.. ,,,e.,~,, .. 

J l J 
. 

t l . +--►r ·. w/1 .... "-5 /._,,. (7 )/ ~ l•Jt1.._.,-f (.._C..... II . . 'J''-"'d C:: 1..JS~l w/ "- f,.-. v.J.- t!..f-c.lf-W4 

l5"s - 1-1. IS- s -- vui.-. l.<-i--r., po s, 1, A .S->- cf -(-,-•~ ~ ff 1,• r-<.-

-\, .t,, ¾' ~ ~~ - ol'Jo-- P<-1 ·fllc· (J, .. ,lo-1-o P'"/11/' 2Af-.)_,,' -
0 1".J /- l. -ts ,~o.: cu ....,&s:-4 ~ 1e.t,1.1-q 1 ?.c...n-C.L P'i-y_/" n·c. 

,1 ~ '1,- . 
~ c..,._..,/ t. 11t.,J..u,.,..--'v..J-,l>'\.l:l Z." l>,offt<. j . 

/J 3o -'TO . w/ 811.c.~c.i4f--C -v--ftr,-.\ o...d "..,, ~ ! o l.o . 
C4'-\ c.~cf.,,.d-._,--.t i ~ I o-Q,O- C "'-( ',. \)IC"•? . 

-
) 

~"""~ r' L~ 'f tf4,.,,I~) '<IIN:-tie. ( o-1u.ric -- (.e.h~lc. c.J .,.,,..p,t a.,..,,tt,,:~; -hK- c~- e.p . I-- -
Vo; 2S' /0 /•L 30 10 a f...J Sc4~/ ~~\ 

~ . • ~..._ 1> AIU<- c.utS~ 
~~~ rl ·IA;_ct,r1 ., 

J J v -a Ju~ . / ~ • ') ¥-'<n -v Jo'Y. . t - (o/1..<1'~ h..i , • . 
~ f5' - ~J ~rQ"'t-\'T<J° ~ o..t- <kl , t..,,.d t..'te. t1..tt-7 /0 . 
J, v I 

J - ft~ -c.--11.. vc.i',, '~§' i,1/ .._ 'B, • nf-4. -f re~ ;;.(' ,. '1- "1-5' :Z7l -/0 - Ctho/1- ft-~T"" tw ,1 I pc~ Jn~ ~' ._ -..ic..c.. 
J, JI i, J -

(<.,.. ./ ' d- t> ~.,j" 1 ,./ .,_. p~J, C ~ -
~o /0 ~.( /5°!; "~ Cj I • • ., 

i 1 ,l, ~., - $c.,,U c.1'-r-<' (},o M H. ...; t"\l"-' tfe • X(. 

.3 0 z.S" .1-,. 30 lo 
TTL 13"' - J:€prn1n,.,.,.J... co-dr,. c:t ~ 1

-¢"' .2. "1?1~~~ -
t?l3 - ,;:!1- I /o..r<-.,. c,,.,'J'.-1 Q •I . 

\ 
Jl"-•n ~ '7 CJ J J.J ., - • \)Qj _ ~(~ SI 

- (}1\1-r- IA ve.d ~ J-1',n~IJ,. ) 
- - • c.t..t+-ln. . 

.,...,., L~• '7 ,,-(r '-' D L6 ,,._, (t=c.iJ . 
6ftr. ~-r\,._L ~ r(',_lJ ~-'Sia• c_,t-u,i.,-((' • 

. ~ ,,~a~-1., .... ~"u,ro .. ,sti- "~ f~r-4. 3r • . ~c'" < (r) 
1 

i,.,µ.,( (l.t.G ,-,,JI, 1 c. ~ ~ . . Cd.. ~-~fr 1.y .,,,.,u.j (!)x ef --t, J3,oTI~ S<tl-1S1' . . 131~1<- - L,-rrle. Cf - APtJ.7. .,...,._r ... "c. fr., -- -t-o ""r U-4. J O ~ C .. JI """'? /... V!-wS i C /fU),4. - ..:.u- ,_J,.:,J· 17~' .,.~ Cf 1:,/c.1,, ,i 'i~ e_lfU.1 -
w bBI ' A. -~l: 'k\j "}: 3 11 'd rrdA '41 I . 

-- ~
(\ ,;_ ~.,I~ ~1 JtSJ &• ' ~ .,.J. - • , 13~,(<. "tao ~ 

- ";JcJ-{o,-<,'i --.~(. 1'2..I'-~ I~ IJ1u• ~-'14 - t:Jrc I i;f' - fl<('i,-.,,,_1 j>'-4 - '"' •--<_ "'-._l«.f-1 tl,,(.o{ '/i . 
QTt I "'"''Cl , .. ,. .... 1 .. A l\..(~._f,,/.,.J-.,, f\: {◄....J I . . . . - Lc-,L .fr,..,~ ,( ~H /llM/J H "-tJq I •""-",._,6 ( I-It~ Oh 

. , .. II .-~ - ' t. ,. . . . ,. 
-- ---



r.-;7" .. . --· ·· . -···-···-····- ···- · .. -

ill!lh .!ltll!' 
. 

liUt ootaoe lnt:=•:Uec. Altoratlon w Mlnorallzatlon Gro~,;.~•c Loo General Doacrlptlon Auay, 

orr To % CI/L Sm co.Q °f.> lo e-P T.S. Ore Min, Gonouo Ft. Rock Typo t ,S tructuro t Etc, 

a/ 7..U,9 91.e IS" .6" ~ +S- IO TR .. Cu " Sc.Ff-~ ()d- (.Cf'}'-~ wc.,~11/jflt'f';/ ru.ooisll- [lro,.,.,..J -
~ t 1,11,~c.if -J i l 7R.. 8 .. , p. - ('t\,',.,u_,JJ, ~<- "'-' ~ Lo - ep·c~ - C,fJ 

"'i- [At/4 - ( /k,...,.J_J,_?) J ~ • 77i eyL~,, I "• ~ • /u J.D ,-z 1-~ !,- -- do"''"'~ llt." o - u..-- c:/k.tJ/l.. s < ff- 1S. 7 i 
J J J. t · l 

. 
-f'j)i•ot-e ..,,, Qr~-<cJ c,,...u~.;t.,..JV-:... ,·.-1 -- .{ fe--.J c.L-~-fl•~ _,. cccit-.J'S• ,.,.._...._{_21 UJSU: 111vc..(f' t 

5 45' 
7cO": ~fl-t\.T"t~ c/1,1..(.Hc.f-L .... ,-11~~, cA-1" ~~ 

/0 7-1- l•l- -rJt., G ... ,?~ - ir\C."-t~; o.::f-708 1 
A. t.,t--+ ~q .(«.,;;,.- dri 

} 1 t i '" ;rtv..~ -- 1:/ Oi-t\ f.c.Cs- (jvir UT'~ s<AIJ rvr<. -$T'i.l ,,u,.,,.J&.4 -
til.- ~o I /0 - - - ~ ,011-111 1 

_. ©.n.-c~oa..-c...(sJ-!uv 
,l, v }. 

,{, - z,o-E' - <-'<\t;>teL~ -(k"qpr,-(< ~- CJ.(LD-c. -
/0 q~ .s- .. -- r j3i'., LO c.,,J) i,f~c..:f<.,c..P-u.,., Arp.J~d! /0 7/D- ~lt 

f i. i 
) .,JJ (. ~-•~1fi; 

,1 •. ¥ . ~ ';~ '"-'f-o i..r "<Oc ~ - C:&.J1.J .,. -. - fl.-.P..;.... cf t>-;J,710,,4,,A,{.c,, tf.,.,.~ t 8tf-c.l:... -;--., : . ~! ,, -
3_r' S" 3\ IS i--2. - 0· u ~ o..71/1,"'v .. :~ 1!.-f• n,,l'UC'e..t - '&.'.o. c.tH- "-• .,I~ • 

J t t.
'1; i - • ~cte p11a.,o~ - no-- "- -~ ·r - P'-'c) , " . . - rf rf.5 I 4~ 1-t. f':;/ Vt U - J°tH.I ? ~ l>-/f.-/2 .. -

t·o LS"' z.. 1S' b):r:: 6,·o _(2&:,.&J a. ~ ,..--Jl.2 'fOc{i i(.o.f~-~i' . ,, • c vtl< ,_ - ~ c:. tH.o.tL n-,z.,,'3 a, .--1 I ""-. !~~~ , -
7Zt..! 5 --

) 
_ -le,,,,,}JJ.,fu/ -p~tf ~Jir< v,111'":t rn-a s- 15 :Z:3 IS- U MT" [\ {2-J .. ,.... f, --~\ ~./UV L.._...... c..r---ti..::/4d ~ ~ rt " - 0Tt-~ • l...11,.,., v<J 11 (a_(-,! 1 ,t, l..:rf " 't 

1- -
118.5 ;s-6,3 1.:1.J /0 /0 i ·3 ,,J.O .s- r..,.. ,.,~ - J Ct..~ 1J oei h11+'-I<. -,...., Ow- 0.'ti" .sc4,ff 

,J, J v t:-«-~- ?!JJ- .... 11t1➔ ~,r....:6 ~/1-U,-i ~/(~ w/ ,,..ec.d--1 c1~~ -
s J..s- k - I \ (N/ !,w~c.·,« (u,,~~C.I~~ C~) . -
~ J Jt - -. 

1

r.-(,_. ¼,_-(\,) y'~ ( ) - tv .. ,1.11 '°"""'°ad c..J l°Ttf 4',. 

$" ID 2,5 - ~e... Oq.-dJ Vo..,r.'tco:lc.J) _r,l'DwA-;--;,.-t--

- <Orl- S:C..C.1c1~-(l, Ol"I 1 ""~ C-lf'~ ,1 '-~ 
. . - WI p~ ~ S c,,11<.,u./ <it Z er·~/ A~ .J c.,.ffe..J -

1~D- rr,.d 
7
t- (l.tt.tl ?-4-t,Jh ,, c ~c:..-k.. ·-ro.JJ / f,3' ..,~ . 

I ( a...111£ I fw - J/ 1 ,.+,wJ,,-c. -<¼t< (1) • J _<'( ?~ Jllf4-or 

- (., u11:rr ..::t" .-,o{)I.._ 1~,,f....._, n.~...._,, -"' . 
'"' f • ....J) .r.,· -

\ 
jl'-J;hi:. .,..,-dt ~r~~ ..,, ~Q ,...._._ / ~. .,,f . 
~od uJ1Tlf u"-kJ'1 ""'r-p<4tS~._,_ ............ . 

- "'oJ.....,r: /1...i \ ~ c.4"a , . 
~ •a.d.£1/• .......... -/<..- SOU.t'!ilo (>''1b11r

1 
·-t, ~.( 3 q,.~,0 - - --. ?,;.(L~, co"Y''c•f<1J.Jl•Uod ?"'J L+H .. l, <Htu~ - ,·._ -f+C.....,.{,.,_ p (1oo4c1 1 D _ .... ._ /. "J fJ • Snt,- ,_,. ~, 

~ 

c,i . I I l - ' ·oil ~• PIH ""'' V• ;....,...;u .P..,...J... .,,rt+.:.,. · - c2-tt- -Git> ,..,,:r,,',.
1 

l,.o~ '"•,.,.-.µ., fl ~ ·•~i~ -- c..:t-1;'S'; Ln.~ , c>+._...vk ~ '{r1<c.1:Jr~_,, 
- ti (<-,,J ~ ....... ~, q-/.. "Yo., ClA.1rr: ;J />1M11uoo4 

I -j 
l ~O I -j ,..,..c..;;;:v .. ~ U)- f~ .. ,f-<-j ,./ 1..1.,t.. ,,..,"'{~ 

I 

. ·-··-·----·--·--·-··-·-. ---- --- -·-··· ·- ··---·- . -
,,,...,.,- .... 



, " 
G,a1Jlllu tlifili JH!1 

Altoratfon .., Fooraoo lnt.:i :li lec. . Mlnorallxatlon Loo Gonoral Do ■ crfptlon Auay, 
- I % ~ 8' T.S. '"rom To ~~L ¼ 'Ei~ Ore Min, Gonguo Ft. Rock Typo, S tructuro, Etc, 
740) ,SB.3 Z•J -j-0 I .za fll"j ».,IJ-r; - <J,:l 7-fo I ,c.r. I,, &.tU.U d", >J/ au l «1 q ( -..C ,•., 

t t i - ";;;,,~?'; t_., ..Jj ,._ ""'- t-1,H" r.i - ~qr 1 CA-I'" 1"' c 

j 
-- 11 t....fkt- f-:l, (fr,.,.'! I 1 ":inu_l.:, • .z,( ~~~s, t 
- 1'42 CC\ -..4! 1.ul 4 Lr[· ~,'f ~ I D .JT ,1t.....f,·1 " - • - ·, 1.JV" - /t£-<'l,._,...,S T~•-,ik , . Sr~°"t .', 1-+,-<. J,o / .v 

- C~L.Oll.. ,.. .. ,H~ ,.,.. 1,,·r IJ.JT t n &.c. , s car-2-
Ir" - '4A. ;i,Lc.H,, ~c- V.~ '1 - £.,+n, ,.,., r/ il10 J 

1.S- :Jo 7~- ' I -e_ I 

i i l),J°S.,- t w1M'J 
- ~ l/, -'! ......_ 'i 1'j J S--- -p.:u. l ''!' l - C ; oo:I 7 SJ. 1 i -

Z5 :z. tr S', ... t1~~,' ~ - A..-lh.i.. s;.u.,....i__...~dlT,t • . {2f(cd w &tM4 
1-o - Y 

. ) 

J, J, J, 
~+,./J .- IVo..J,.•,v 3.o-..r<; W {Jt'o - Ct+tcJIL•f.e-i. .r"1i.(r. 

- F.,~ .. ~o..,.._1 /kf"lt s 1(1c..,f«c9 ~ l....,,....._ 
p 15 J.S' - - • ££::rl:Q. c± . - --- --

Vp~ (9~.µ'1,-- Cc.- fl~'" (1/ , .. urH_ ,a<."!. 11 Su: 7 ';t\ 1 JI ':1 Tfl. J..o I - -,--Q. -
Jt J i ~ ' 71.0- ~ .. on f ""''r J, .. : .. , 1o,,I) 610.., c.tH.Otf. .t.{'~•-,; 1}-1 ,J Sia ,-""flt}... t-1 7:. ~1 3",.lr<{ - :-"'-•J•· ?) I •Oc~ o,.,; ;,. 3<1' -P..7L;-,r,' -,-J 1-2,,_ - a. 0 ~"'~ 1i,:k. (>4-(Jb/t:S ..,;/ "-, CA.l<. /0- 1-0 J!' -

-ll . ~ - . - ~Tfl-• ~ t I . 1• N" C l..l)~ tt.-t.j • .,,__( J,.1 ~ <. /fL , J, 
I /h~ / ,t C,y hJ - ~ ~ 

,~~j, p,c.,:;., up ,,,._ vol<,.._ 
lo I il ~o ... 1- u - o:.AAJ'I... - I{-., "'- ., , 

. . 
'34'-'i'.c c.- .,_;/ 1f-j'k. ..;71,1;- 5..J..,~f~,,.l~J ,,. . .... 

----- :r: 
7m- - 1,10/u,,,.• C fFP'/ (l,,..C_ 12•,_HH-.../ t.-rp.:;:::;c 

?;b.2. 8~ ?>Z.f S" AD l 2.D - ¼"' ?o ~ .. ~ 1-r .... ,K.1 -~ - O"t 91 ~() ~- 1..,...... •-t<. o.... ,._L( ~,_, ' . 
.J -

I\ 
• iJ • :,-~ ;r - 7'-1~ c.J'f-c.Jj,>c 

I ~ t· l ~t,~-1\'- t-:i..¾ - lkc:o,...-e:, • j2.1c.1#1... '" ,o '. 

1 
, 

10 
J/4- oA. .wv> \..l",grtv.14r-1c.lt(_ c::Jc.,t( ~[>~"' 

,!, . J cf)r c.y.u 
"'"''·' . • ... ('--r~ .. ~., ~ ~ ) 

IS- Z9 2 ;la ).-3 z" ~{c.r . 
- p1'11.:..

0 

"-Cl<:vl...,.. l<A~ 1 -f'1~-i.-,,i!col,-k.('f)) 

i ~ t,.i"]B I 
. I • • 

~ ~ . 
i\ 

p...J. '\i~ ..,. J.{.._..J +. uw ..... llcJ o,11U.C>~ : 
7.,u- /Ii.~ L~ ~<--f-

70Z. 
s" $" 2-.J .3o . 

.. '\ . C2-r1:-- B,o-~ s 71_,1r_, c~'ti,o.. ~it<-) I ~r-f! -·--· -·- - ·····---· ·- . . fu..-fT ~r""4>4. C:.tH.o,\.lr'C.. J C1..t c.<. c,.,.J. C:. ,U -",P ~ A. 

. ~ ...S, ~ wur1; ... oc..J.'~ o,l.11>,2-,o-a-t., 

. a.-(..(.c.....;, ll,'I. "" ct.J~ '{_ f,w a,,,,tot.t"ff-lc . 
~"'1"" wi'r(..,i-- ""'--~-~~,I<. t.o~-R -- t:t-1;.: ey<. c..,,...ca..::ir.::1':- ( Z-.J~-c-(, Cl"-) 

. 
( lo•~ l.l-c. 0,.-J.J f:)1t. ~J't..)1 .S~ c.--r-;e..,--

- ~;0 ~ o._(~ ~ ~ SM,-j-4- i-.J,. . 
- C-,s-~ ~ '-') a13 c..y<., - 80 H.. G...e - iUw/0 - -7'?1 c.,~ i:-- ~· ~ ;-f ,._,;.JJ ~- b,;, -~Lo,\. - . 
-- »a,.£ 1.J/A. ~ttJ,..c..r f~~ i ""♦f·<-·Grt.yJrs.,. 
- C1h.oc.. p1,ic:.. v,.- J 171,,', .,;/ f!.f10d1C. ~l? -I - ?'--~ ~~>A .t,~ CM°-St-•tf.4--J_ -

• - <:o ... r«.., ~,'-, o,..rou;..oJ i;<.;.,..._/,H ( ~ fv1.F<•,; 

- oc.;; ... ,, ~ "'- "J.tf I c. "'""" " ~ - 1NJ sNJ'1c • -- """"-. Lr 8 rc. µ..."1,i'r< !•<- 1'4 '-'I'~ 7 B 1 • o-,J 
- "IC.. ..... up ~ i'ph!'•~r•~(. f,,IWl.•Tll~(r) \ .. t.-iJ .. ~ 7J'l• - 7 83: /·fo /..,..., A1" ri't<.. , .,.. t.l"'..-_ £<...• ""-0 ; 

' u 
I/_ I<> 



·-
IFootoq o 

rorr To 

,~1 80J + 
kl3 801.S 't->" 

tn,. SCA ,_..r. 

II 

.. 
Altoratlon ,.. Mlnorall:atlon 

¾ CHL ':5~ cdl_ ~~ 67) T. S. Ore Min, 

_, • • "' 7)-., • -- ~, 71 .. 

Gonoue 
' I:·•' ., 

1 
• ·· - I_ ..... ·- _,, .. -• ... _r :....• __ : __ 

'm., /0 ~ :3-0 • . •• . 

• J. ·,i, j,' - ;i. ?~ w/ 
~'!J~:} 10, 

+ l 
1-..5' 5 .!' 3B 

.s- 1,..0 ~--1- ~s-

'14 .5' ,-~ 35 -,.a.. c., • 

JL - ..l.:i-. ~ ----

!iiH!i 
Gra'iY,1,i:c Loo Gonoral Doacrfptlon Auay, 

Ft. Rock Typo, Structure, Etc. 

• I 

-
-, 



::f: 1ium . 
1Ufa1 

' 
Alto~atlon * Footaoo Int;" .11-{ e c. . Mlnoralh:atlon Grap·Mc Log Gonorol Do1crlptlon Anaya 

rocr To ¾ <»t- ~ <...Q. r..,, L~ T. s. Ore Min, Gan(JU0 Ft. Rock Type, Structure, Etc. 

: . ' I I ,, - [7 ~MoJ2 7-.rT w "t-'''1 "'-r' "f.) C:.•...rSc. ?,,·.:a.,..,:..., . --V i..,. • ~ op,, ... ~ &.c.. 3 (Y ~., <tN..c., - <ll"t - fu .) " J • 

- '{ .p.,.; '"~/U,P.S, ~·;,....:.. ar~-a,ll 

- . 
. u-..1T, ( .r,..,r-~?) , Lu--:1} C./Hc>A- tu'" 

~ 1810. I -- ·I/ 
AJ~ 'M""-(>-"-i,.._,1.. u ... ~-;.i (:z..oY,). Gn "o/u ,., ..s- - ,-~ 

':JS- - -P• "''~S:1". 
-· 

i/,J,/ 42J,S' It:½ ~a r- .,.a. AS"' ..::,-· '?.;,/! .. /' 810-~~ w/ B~~ ~ , S~Wc:.r,J/1.Qj -f!<en,,,. 1.#\iw'r't; n... l>!.1...S "?} --v '¥ } .j, ~ - l)"\\T ~ 't:'1-V"\ ( .._,~ .. J I (4~- lo I 04 d ..0 I-_ 

I~ -40 !J -- -rrz.. ~-c,..JJ'- +-. ~':: c..tl-4.L-UlT~ 
} -} .ii -P. ·n.., ....... d . 

) 
I., - co~c. ~.:.O s:,c.:t- ,. __ {:..---. 1t't:, -~,\ • cofL1t"'-.J 5" /0 40 I. z... . ~ 'ta>-- -

- e..~1>0~ tl:..~,n '1-r"OJ~ "-A r\P 9 r.u~L J i } ... ,,. -p. . 
~ !14'~"'d ~p ... r1 Lo c. ~s. 1 

l.5' -
l'J -0 .82..0- II.~.~ 3--:.- 01.•-~H. ..Jj ~< c-.Q,,. l',/C-, 

1../,f" ,u.s- + S" 1-0 .s l.r' ,n. ?o :\ 
~ r«.ero C. t+c.011. S' ,u.--fL ,,.,~ C-.l_ ?•,.(,,, /,i_t,

0 

".,uu.,l Cl-k.,~-<-t· f:.,-.i ... A) P• /'-"'/'-' 41.J.J, 

- ---- . -tw,,._,_1 ('1..1'7 rupu<e,t 'c} c,_q_- -<f, f., ,efQ 

~ u., 83o 4,<, Jr 4-o ::J /0 1--X- ,rl- 'fo HL- 1-~ ~ ~\ 
1 (./' _J.. 81 ,rl •J. u,Jt.i:; ,_.{ 81 i> .,<.,,11/ 

,}o .l I l , ... C..L.A-.S.~ •·p,,...tu~ •• 'ff'l. I t;l..;.,k.. l'J.,(,t.«to.. 'l""'-c. w/ 
15' ,_,. 

/0 . ~ • g ~ ..... n..,:. .;9 a 1.1,/ 
830-- \\'\~•~ ~·-- ....._ .. . ~ '°"'-h"'u<..t ..;,'t"'tt r.,,.,_ '1T'l- ,~,,_...,.(?) . . 

~\ ( 
• 1 ) • c..1/ L-T: J- r'1 '-'A-• c., k. tJrtLf ! J p,"~j/J,.,..._.Jtw ,I 

. t\,..t'"'a-- C.tt-LoA.. J 'fH-r<,./ ltl-f1.-....,c.o f~ 

- L,.,c,..°H,I ( e.,,p- ,J - c. tt-'41L o-,,. g.,..-1.0~,), pt. i,MeJ -- ~,cii- ~ "- c,.fk..<,.,.. (prol.. Q-,/4s,+c) - P..<c:....-.S ~ -- 3"' re. r o.h4:;,-) i,J/ S-.. Q.r:t ~'"-' Is,__ ~or. . C..H-t-oA- "'l'\A..-4...,v- ~u. C.o <...I. .,., o.J-,,_ t:0--U -- \ -bJ/l..,\"J a1i, ,-:J n-J)-; 1~L,v1 1u-? ~ .;, f•~ - ofl.M..,.J../ ~vet? v .. ,r ~ y.,, .. ~ .. (.Jc. cd -- u,. ~. r.,.o-.. d· - +:.- :} (lO...\N.J} q...tli~(o-........:!J:1.'c., "'"' ,~, i,...,r;._ ,; • ., -. - mo•;;,• -;rc1 ~,, r<, N~O.JJ. p•-'1 -;J ,.,.qt b-\.. . 
(?/' ~ fH""; Alurrow i'~cc.•·" ~ .. , ... .j '-t~•ti. -. ,xi- Sz.z., ,.J ,,,_ f>11L-'o,,.._cd lti.-. ~._;._g . 
an. .,JI C:..H~ --, c....( --f-... , 'J ( . ~.,.d - c.J", II----

\ 
L,.:.,,.,,.'1-« -fr-,.dc -f,-~ ol..c.yw- u"~-(J (:L~Tl tJ' 

-
\ 

7"' {' ,t -~ - 6 i ~ ~·,,4 J i3 ,.., -fo.-ll,.,.,~ 
- -+<• ,~ .;_ (1...,-c,l<. (<'0•'-'IC) ""') v•- .(..~~ 01'1t ~/. -- C..'-'¼"n

1 
9ft •il.,Cj\ .,..;i 'l.~, .$1+r,,t..p C .,.;Ac'-L.i--- ?0,,,1.. .... -c.-..---c:... .... T ........ ~,,; ~., V"""~ (,,. ~ ., .. ,, 

- ~d.sf,~µ~z ~~""<. '" 1/,V• ... •-»•.c-.,-f-;.._ ,,, ... .:.... 'l'•f - -- --- -
-

\ - grey sc..r c: 1.1.r1.. u,·o 1.~H,11 -I ... ~ Q r-t eyc.s, 
- Cffr.cr1~ 1--...io #J0,1,-..,/c.,..q_),LO(.,..(\y_d ~uo•.tlCff . 

;,z., ..... --,s. ?:..IC.. t:t1-r- !\ ~ (fl'\ .. c.o, ?) • 6trt. c.y, J . 
C.f' "'ftv Plt'w,J kJl-t--J!'C ,-·11. C.L,4,fTI C. ~, .f,f'~ 

-- LOC;...(_ 4//~-J/~ 1 v'O~~:-,-,c f..~/~_:i ~ #~1" <IIUAIL.., 



BROMIDE PROJECT DDH-B-2 

SUMMARY: 
Drillhole B-2 of the Bromide, N.M. project penetrates metavolcanics, 
metasediments and intrusive ~gneous phases similar to those of DDH 
B-1. However, the rock units intersected generally have been meta­

morphosed to a slightly greater degree than those observed in the 

previous drillhole. The greater abundance of biotite and epidote 
in the metamorphic mineral assemblages near the surface, along with 
the possible occurrence of garnet at greater depths are evidence of 
this effect. 

The sulfide mineral assemblage is similar to that of DDH B-1 (phr­
rhotite, pyrite, chalcopyrite, bornite) with the exception that a 
new mineral, possibly niccolite (NiA~), was observed in associa-
tion with pyrrhotite near the bottom of the hole. In addition, frarr.­
boidal pyrrhotite was observed on several fractures and foliation 
surfaces, suggesting biogenic activity following the. metamorphic 
event(s). The oxide ore mineral assemblage consists almost exclu­
sively of native copper; cuprite was observed only once. 

New structural features were observed to corroborate suggestions 
made in the report f.or DDH-B-1. Overturned isoclinal drag folds 
were noted in shallow portions of the drill core to support the 
regional structural picture constructed from evidences of overturn­
ing in DDH B-1 core. Another fracture seen in.sawed core sections 
was a lineation of the platey minerals that is not only at an angle 
to the primary bedding foliation, but also varies in~its orienta­
tion down the hole. It has been interpretted from those features 
that another system of folds may be superimposed on the earlier 
set, not distorting the first, but rather occurring as a response 
to the closer proximity of these rock units to an intrusive body. 

ROCK UNITS 
A ~ariety of metamorphosed volcanic, volcanoclastic and sedimentary 
rocks are observable down DDH B-2, along with later u.nmetamorphosed 
igneous intrusive units. The greatest volume of rock is composed 



of meta-agglomeratic units and andesitic units. Porphyritic flow . 
phases and intrusive phases are also present, and those such as 

ones occurring at 355-363 feet or 395-400 feet appear to correla- -

table to similar rocks in DDH B-1. Intervals from 390-395 feet · 

and 525-560 feet are fragrnental in character, of felsic nature, 

and may be rock units termed "millrock." 

Other rock types making up significant, but lesser portio~s of 

the section in this area are ash flows and greywackes, both meta­

morphosed, as well as later dikes (Lamprophres) and fresh biotite 

diorite intrusive at.1113-1131 feet. 

SILICATE MINERAL ASSEMBLAGES 
The mineral assemblages which dominate the length of DDH B-2 are: 

1.) oiotite-chlorite-sericite, 2.) biotite-sericite-epidote, and 

3.) biotite-chlorite-epidote, although short intervals in which 

any two of chlorite, sericite, epidote, or biotite co-exist exclu­

sively were noted. One interval exceptionally rich in chlorite 

resulting from the retrograde metamorphism of biotite has been.re­

corded at 930-1040 feet. Between 1180 and 1185 feet a very fine­

grained metamorphic mineral resembling garnet was observed. Petro­

graphic study would be needed to confirm the id_enti ty of this red 

mineral.· -

Table 1 lists the dominant minerals present in various intervals 

down the hole. Greater description of the mineral relationships 

are available in the DDH B-1 core-logging report. 

ORE MINERAL ASSEMBLAGES 
Sulfide. Pyrite, pyrrhotite, bornite, and chalcopyrite are the 

most commonly observed sulfide minerals seen in the B-2 drill 

core. Generally, pyrrhotite and bornite are the most common of 
. . . 

the group and usually co-exist. The fact that those, rather than 

pyrite-chalcopyrite as in B-1, are the most common may be due to 

the higherrmetamorphic grade developed in the B-2 core. 
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TABLE 1. 

Footage Mineral Assemblage 
66-124 Chlorite-sericite-epidote 
124-288 Biotite-sericite-chlorite 
288-338 Chlorite-sericite-epidote 
338-349 Chlorite-sericite 
349-365 Sericite-biotite-epidote-(chlori· 
365-471 Chlorite-sericite-bLotite 
471-496 Chlorite-sericite-biotite 
496-530 Chlorite-sericite-biotite 

-
530-612 S~ricite-biotite-epidote 
612-621 Biotite-chlorite-epidote 

• 621-693 Biotite-sericite-biotite-epidote 
693-705 Chlorite-sericite-biotite-epidote 
705-726 Biotite-sericite-epidote 
726-730 Biotite-chlorite-epidote 
730-855 Biotite-sericite-epidote 
855-860 Chlorite-biotite-epidote 
860-864 Chlorite-sericite-epidote-biotite 
864-873 Sericite-epidote-biotite 
873-876 Biotite-sericite-epidote 
876-878 Chlorite~sericite-biotite 
878-915 Biotite-sericite-epidote 
915-920 Biotite-seric~te-chlorite-epidpte 
920-930 Biotite-sericite-epidote 
930-933 Chlorite-sericite-epidote-biotite 
933-1018 Chlorite-epidote 
1018-1026 Chlorite-sericite-epidote 
1026-1027 Chlorite-epidote 
1021~1036 Biotite-chlorite-epidote 
1036-1060 Chlorite-sericite-epidote-biotite 
1060-1072 Biotite-chlorite-epidote 
1072-1075 Chlorite-epidote 
1075-1085 Chlorite-epidote-biotite 
1085-1100 Chlorite-biotite 
1100-1104 Sericite-biotite-epidote 
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Footage 

1104-1113 
1113-1130 
1130-1160 
1160-1165 

1165-1178 

1178-1190 
1190-1223 
1223-1226 
1226-1250 
1250-1256-
1256-1270 
1270-1277 
1277-1295 
1295-1299 

TABLE 1. (Cont'd) 

Mineral Assemblag~ 
Biotite-chlorite-sericite-epidJte 

Chlorite'.""bioti"te 
Biotite 
Biotite-chlorite-epidote 
Chlorite-sericite-epidote-biotite 

Biotite-sericite-chlorite 
Biotite-sericite 
Biotite-chlorite 
Biotite-sericite-epidote 
Biotite-epidote 
Biotite-chlorite-sericite 
Biotite-sericite-epidote 
Biotite-sericite-chlorite 
Biotite 

The interval with the highest total sulfide content observed was 

from 1030 to 1072 feet. 

At 1146 feet a new mineral was first noted which has been tentatively 
identified as niccolite (NiAs), based on its association with pyr­
rhoti te and its ob~erved physical characteristics. It was· found in 
assay reports that the interval containing the mineral had ten times 
the concentration of Ni than the general nickel background concent­
ration of less than 10 ppm. 

Framboids of pyrrhotite were also observed in the drill core from 
deeper portions of the hole~ These later-formed concentrations of 
iron sulfide occur on fracture and foliation surfaces and imply a 
biogenic input for the reduction of sulfur and sulfide crystalliza­
tion. Another unusual morphogical feature of some of the sulfide 
minerals includes euhedral and subhedral pyrite cubes 1/8 to l/4 
inches on an edge disseminated in a meta-agglomeratic unit from 
951 to 1006 feet. These are probably also late in the paragenetic 
sequence. 
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Oxide native copper is by far is ~he major secondary oxide mineral, 
with traces of ~uprite present only at one point. The copper is 
present in small amounts on fracture and foliation surfaces near 
the top of the drillhole. Higher concentrations are localized at 
260 and 340 feet, and probably marks the position of earlier water 

tables. The last evidence of native copper is at about 500 feet. 

STRUCTURAL FEATURES 
Down DDH B-2 there were not so many top and bottom indicators as 
were observed in DDH B-1, possibly a result of the slightly higher 
metamorphic grade. However, two features were noted indicating 
structural complexity at Bromide. 

Very small (about 1-2~ amplitude, 1 11 wavelength) scale overturned, 
isoclinal drag folds were observed at 101 feet and 339 feet. These 
microfolds have an orientation similar to that proposed from evi­
dence in DDh B-1. Since minor structures often times reflect re­
gional trends, these small folds may aid in the understanding of 
the Bromide area. 

In sawed sections of the core, in addition to the original bedding 
plane foliation, it became apparent that a second, less visible, 
preferred-orientation of platey minerals exists.- The · lineation of 
biotite, and occasionally chlorite, that does not coincide with 
bedding surfaces suggests a later, minor folding event, possibly 
associated with the intrusion of igneous materials nearby. 

A graphic explanation of this feature is shown in cartoon form in 

Figure .l. The interval of concern is between 422 and 425 feet. 
Because the vast majority of the core below this level is split 
rather than sawed, continuous monitoring of changes in this :L2 
lineation could not be accomplished. However, again at 1181 feet 
L1 and L2 were observed. 
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