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0 Primary 0s in Prospecting for 
kids Deposits 
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Institute of Mineralogy, Geochemistry and 
Crystallochemistry o i  the Rare Elements, 

Moscow, U.S.S.R. 
% _.-- - - - - 

,f KSTI; Am 
The paper describes the morphology and nature of pri- 

mory halos assoziafed with a number of types of nineral 
dcp.sits, including i he lateral and vertical zonation of a 
number of indicator elements. 

tvlimarv halos have proved useful i ~ .  prospecting for a 
number of mineral deposits in the So\iet Union. 'The sr:- 
~ t ? . s  ratio attained when primary halos are used is high. 

lSTRODLiCTION 
THE PRESEXT PAPER deals with the primary geochemical 
haios occurring around hydrothermal sulphide deposits of 
the plutonogenic tzlethermal classes and the skarn group 

, of superimposed ores. 
1 

i Investigation of the primary geochemical halos has 
begun only recently, but the availablz data now make it 

possible to outline the following basic teaturer of the pri- 
,cary halcs, the purpose being ro apply them in pxploration 
for ore deposits. 

(1) The dimensions of the primary geoch=mical halos ' 
of a number of elements considerably exceed :nos2 of the ; 
ore deposits around ivhich they are dz-i~loped. , 

(1) The vertical extent of primary baics is especially ex- 
tensive above steeply dipping orebodie,. This feature facil- 
itates prospecting for the deeply buried blind orebodies and 
deposits by means of t k s e  ha!os. 

SOAIE EXAJIPLES 
Figure I shous the primary halos of some elements 

above a iteeply zippins lead-zinc orebody which occilrs at 
a depth o t  approximdtely 250 meters in skarn rocks. 

7. / L /  \ 



FIGURZ 2 -- Prlmarp Palo3 Arcund the C!ri.hr.Jies of the 
V. rianimznslrr Dcposlt. 
1 - v;e!<ed cuff (qurxti- porphyry \ ; 2 quartz por7i:jrry: 
3 - diz~as i c  p0rpit)rr.p (dikes) ;  1 - t;rehody.~$:smrnt6i 

' cor~tents i n  pPr ce::t: 5 - Ba O.Or-0.5, -1s O.U.Jo-0.01, -4g 
0.00002.C.Or?01. Pb  0.0O5-0.1; 6 - As 0.01-0.1, k b  0.1-1.0; 

IiltrlTRE 3 - Primary Ha!os -'iroun:! Ihe Qrebodies of ti.* 
Main Lode of ihe V. Kani~nansur Deposit. 
E?emontni roqte::ts (in per :e?i) : l -- Yfi C' 005-O.?!. c*: 
O.IJO~..CJ.~~, Ri  0.0O'j08-1'.001. 5 n  6.G003-C C2. C3 o.i.0"':- 
0.606, 3:" O.G0@i-0.1;08, lJ 0.t;(t33-0.COl~Fj; 2 - Zll il.l,i-O.b, 
Cu 0.01-0.03; 3 - orebody. 

7 - ~ a m ~ i i n i i n t e r v a l .  
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, ' -  ' It be seen that the halos near the surface are very ~d 

LiJC intense. This fact indicates that their vertical those .. 
ex,cnt the orebody was much greater than that For ore deposits with a gentle dip, there are some cases 

has been traced at the erosion level. of zoning in the primary halos. These are generally con- 

one of the remarkable features of the primary halos is cordant with the orebodies. Figzire 4 shows a vertical cross 
w i r  zoning, which is most clearly displayed in the direc- section of the gently dipping orebodies of the Sary-Chebu 
pion of flow of the ore-forming solutions. copper-molybdenum deposits. The orebody wedges out up- 

0 ln ,he case of steeply dipping orebodies. the vertical zon- dip in cross section. Primary geochem~cal halos of copper, 

inc n13nifert~ itself in the structure of the ha!os, which is molybdenfm, lead, ?in< s~lver and other elements have 
,,prsed as a differential distribution of elen,ents in ver- been detected in a drill hole across the sec!ion. The struc- 

section. Some elements form more intense and wide ture of the halos reflects the vertical zoning. caused by 'the 

hatfi In the upper parts of the ore 7ones: the others are , displacement' of the halo fieids in the direction of the 

atore strongly developed in the lower parts. wedging out of the orebody. The silver. halo 19 the most 
displaced; those of molybdenun~ and copper are the least. 

The zonation of the halos is independent of the yec- -It-will slso be noted that siiver forms a broad and inten- 
louirri-&vironnent and is similar to the well-iicno\vn cases sive .cap: inthe aiea of wedgi;g out-df the deposit,- 
bf zoning of the orebodies themselves. The well-known where the mo~ybdrnum halo has the-h;nimum \iridth and- 
cscs of downward gradation of lead ores zinc ores in i,,iensity. ~h~ exceptional contrast of the halo zoning of 
polymetallic deposits may *e taken as an exlmple. Here, these elements becomes with the ccmplete disap- 
n decreaw of the lead-zinc ratio with uepth is always ob- pearar,ce of the halo iields of 'nigh in 
served in the p r imav  ba!os. This is also the case in a num- hsle No. 40, where the mo~rbdenum halo productivity is 
&r of other t!pes of hydrothermal de;osits. Py compari- the 
Wn with the orebodies. zoning of the geochem;cal halos is 
more universal. The reason for this is prob~bly  the tact The linear product;vity"' values of the halos havz been 

that the halos are larger than the orebodies and are char- ca!rulated for the driil holes in o r ~ e r  to quantitative!! 

acterized by a more uniform structure than thz orebodies. evaluate the lateral zoning (Table I). Zoning cautrast cod-  

figtrres 2 and 3 show the primary geochemical halos 
around the steeply dipping orebodies of the polyn,etalla ")The linear 1,rodYciivity of a halo (in cross section) is  

deposit at ~~~i~~~~~~ ( ~ i d d l ~  is obviouq  he product of the ai7erap.e eontent ( in  per cent) of a n  
element in  the  halo multiplied by the width of the  hala thc primary halos display a distinct v~rtical  zoning; the (in meters). ~h~ units of the ,inear proc~uctivity a re  

bdrium and silver halos of maximum intensity and width meter - per  cent. ----.,... *-...... " ..&- ;-4---- - *  ., ,<..:. .. . < - %... < - -.-.------- 

= . .  

* . * , .  * . .  

i " C ; ~ l ~ ~  4 - Primary Haloi Arouild the Orchodies of the Sary-Cheku Deposit. - orebody; 2 - silver h:\lo~; 3 -- molybdhnun~ halos; 4 - borenoies. 
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40. The coefficient has a maximum sign~ficance for lead + we consider that primary geochemical halos are a re- 
and silver and a minimum significance for zinc and molyb- liable criterion of blind ore mineralization, and the  
denum. This permits separation of the elements into two e,anlp~e has confirmed this point of view. we ai30 con- 
groups: lead and s i l~e r ,  characteristic of the southwest part sider that studies of primary halos and their zon,,tlon at  
of the section; and copper, nlol~bdenunl and zinc, charac- any given level of an orebody is particularly use fu l  in 
teristic of the northeast part. sessing the depth potential of an orebody. The Kan~mansur 

The examples in Table I indicate the important effect of deposit mentioned above is a good example ( F ~ y l r r e c  I 'ind 
structural conditions, particularly the effect of ore-bearing 3 ) .  The vertical zoning contrast of the primar) hdlos de- 
and enclosing structures, on the formation of primary geo- veloped on the level of the orebodies in t h ~ s  depaslt 15 illus- 
chemical halos. These examples also indicate the necessity trated in Table 11, where the ratios of the linear produc- 
of being aware &if these peculiarities in the interpretaticn of civities of halos are given. These widen the range of the 
the geoci~emical anomalies. practical application of primary halos. 

The vcrtical zoning of the prlnlary geochemical halos is The comparative investigation of the primary halos of 
of great practical importance in solving one of the most the different hydrothermal deposits has shown that the In- 
complicztrd problems in prospectlnz for deposits, namely dicator elements, and particularly the verticai zoning ot  
the problem of distinguishing supra-ore haios from h ~ b -  their distribution, are exactly the same for most rnetalli- 
ore haios. This is of paramount importance in prcspecting ferous de~osi ts  (viz. copper. iead-zinc, goid-bearing ores, 
for blind cre deposits. tungsten, mo!ybdenum, copper-bismuth, uranium, till- 

Figure I illustrates the discovery of blind lead-zinc ore- bearing Ores, etc-) 
bodies on the flank of the Kurusviskoe deposit (Middle Table !I1 shows the lateral snd vertical ~ o n i r g  of the 
Asia) with the :;DIP of endogenic halos.J~;~nss_e_,~?!o,s,_~-f~ primary halos of different deposits. First of all, th? sim- 

~ m , I . ~ , a ~ e n j c , a " , d . d . ~ p ~ j i m o ~ ~ ~ i I t _ a ~ a ~ e  typical -- indicators iiarity of the indicdtor-element composit~on of the main 

of-supr.a:.ore:sectjons,~;e:g detected !n~qS'-area as a reski- ore deposit types, and in effect the absolilte identity of the 
U 
&fgeo.chemi&l sampbng. These suggested a potential for vertlial zoning, attract one's attention. Copper IS an ex- / 

blind lead-zinc aineralization. Hoies drillqd .to~dep!h,,of ception; ~t may Sr  an indicator of the supra-are p:ot~les in ! 
150 meters, however .did. nor-locate an orebody. Core stratiform lead-zinc deposits and of the sub-ore proi~les i n  
b--.- ........ .--....-.-.. -2- - -- 

sampling of these holes outlined an expansion wl t rdepth  other types of lead-zinc deposits. However. copper is 
of the halos of lead and zinc .. .(Figure I) ,  a feature which typical of both supra-ore and sub-ore profiles in lead ~ i i ~ c  

m - r  

indicated the deeper occurrence. .of .an,.o~e>p_dy~F__urther deposits in skarns. hIlneralogical zoning is the e~pianation - -- -_---- of this. When copper is contained in tennantite. thz element 
characterizes the uppei part of halos: when in c~ialcopyrjre 
it is the - indicator in the lower profiles zf prin~ar!. halos. 

.- - - - - - - ~ 

I; some deposits, copier eccurs in the form of both ten- 
nantlte and chalcopyrite. In this case. a disiincr vsrtical 
zoning IS revealed in the structure of the copper hs!o, 
caused by a replacement of tennantite by chalcop) rite In 
a kertical section. 

The Linear 
Productivity Ratios These examples indicate the necessity of a deta~led study 

of the mode of occurrence of indicator e l e n ~ e ~ t s  IF the 
prirnarj. halos, and an awareness of possible rnlnsra!o~ical 
zocing in the interpretation of the geochemical ar;omalies. 

Silver / Copper.. . . 0.0cJS6 0.00028 O.CW005 The composition of the halos influences on!y their hori- 
Lead / Copper. . . . . 0.043 0.0155 0.00087 
Zinc/Copper . . . . .  0.023 U.1 0.015 zontal dimension!. (on a plan view); the higher the slernent 

content in the halo, the wider the halo. This means that by 
Copper. . . . . . . . . 0.0052 0.00092 0.0019 measuring the dimension of the hdlos in plan one cnii de- 

termine the relative contents of elements in orebod~cs. 

I TABLE I1 -The Ratios of the Linear Productivities of Halos of Paired Elements (V. Kanimansur 
Deposit) 

I Mineralization 
Ba - Pb - Ak? - I Ba+A:!f Pb , - - ! 

The Halo Levels . (31 OJ Cu LIiiCu+Co 1 I Pb-Ag Ore Upper d 100 45 0.21 1 0 - 5  I 
Lol.:er 44 34 0.08 1.6 - 1.0 1 

0.2 
1 

Probable \.'xiation 2W 18 7 - 1 2  ! 
----- - - -- -- - - - - _ _ _  _ -  ----- 

Cu-Bi i3re IJpper 3.5 -- 1 2.5 - 9.3 0.01 - - O . W  1.0 - '3: 
i 

LO~TL? 0.9 - 0.34 0.09 0.&:2 0.2 - CI Gi 1 I 
I .  
1 Pr~bzble Variation %-I 7 - 2.5 0.03 1.5 - 1.0 i i 

378 Cl& SPEClAL VOLUME N5. 11 



Number of profiles 

L 
I I I .  I 

0.001 0.01 0.1 1 10 

Linear productivity 

LEGEND 

1 

FI(;URE j - ~~~~h~ of Linear Prorluctiyitie~ and their Ratics at Different Levels of Erosion on the Shear in the 
~anlmansur-.tin:ad~,nsl.:oc'o Xcnp of rrsct5re. 
1 -- tire siivc7 !illcar proal--ctii.iiics ,: and l.Rtii's ef the .;lfver-:cppei prcd-~ciivities ;I:; in tilt? priniar~ i l~:os I 

-'rid 12 tne aec.ondslp hpios (b!: 2 - ~ r s ~ ~ , c - ~ o y p o r  li~;car prgductiv~ty rstios ( i l l  fo: yr?rnWy haios (2: ct-ld lor  
secondary Ealcs (b) ;  3 - lead linear prc,iuct~vities ( I ;  and :,-ad-copper ;inear prxiuctivit~es !II) for ??lnlarY h;tio- 
fbj r;?.d for sero:?dar~ bbr!03 ( b ) ;  -1 - c o ~ p ? ,  '.;near product,i.,ities: 5 - the :e:ios of  rhc s u ~ ? ? i . f l - ~ p  prodrrstici~irs Oi 

thr bupra-orep to the sub-ores (-11) fa) in heerock and ( b )  In soils; 6 - the cc.nditiofia1 baundiiries of the ore-bearing 
slitervais. 

GEOCHEMICAL EXPLORATION 



l TABLE 111 -The Lateral and Vertical Zoning of Endogenous Halos in Different Types of D e w i t s  

Deposits Lateral Zoning(*) Vertical Zoning(**) 

Zn. Ag, Cu, Ag, Pb, Zn, 

Skams - scheelite deposits.. . . . 

I Gold-quartz deposits.. . . . . . . . . . . Au, As, Bi, Ag. Pb. Sb. As, Ag, Pb, Zn, 
Sb, Cu. Be, Ma, Co, Zn Cu, Bi, Mo, Au, Co, Be I 

Copper-gold deposits . . . . . . . . . . . Au, Cu, -Ma, Ag, AS, Sb Sb. As, Ag, CU, Mo, Au 

Copper-bismuth deposits. . . . . . . . Pb. Ag, AS. 0 2, c o  
@ Ag. Pb. Zn, CU. 

Co 

Ag, Pb, Zn, Cu, Mo, IJ 

I 
Uranium-molybder,um deposits. . . . . U, Mo, Pb, Cu, Zn, 

Ag 

Mercury depos~ts.. . . . . . . . . . . . . . . . Hg, As, Ba, Cu, Pb. Hg( ?), , Sb. As 
Pb. Zn, Ni, Ag, Co Fb, Zn, Cu, Ni, Co 

Sulphide-cassiterite deposits. . . . . . . Ag. Zn, Pb, Sn, CU, Ag, Pb, Zil, Cu, Mo, Sn 
MG 

Stratiform lead-zinc deposits.. . . . . . . Ag, Pb, CU, As, Ba, 
Ch, Zn, Ni 

A s  Ag. Cu. Pb. =. 
(*)Elements are givcn :n decreasing order of the w~dth of their halos in cross sectioll; for example. i r~  lead-zinc depos~ts in skarns. 

antimony has the nzrroxr:st halo whereas b ~ r ~ u m  has t l e  most extenswe. 
(**)Reading from the left to t h ~  right, the ind~cators of the supra-ore parts gradear pass downward to the indicators of the sub-ore 

parts of an ore zone. 

Many investigators, geologists and prospectors consider 0 primary halos to he useful only in well-expo5ed areas. 
where the bedrock is within reach of sampling. However. 

- as the appropriate researches have proved (Kablukov et ai.. 
1964), primary halos czn also serve as effectiw prospect- 
ing criteria where the bedrock is covered by relatively thin 
eluviaI-deluvial deposits. Under such conditions, as a result 
~f the primary halo disinteg~ation, ~ t s  exogenous analogue 
has been formed; that is, secondary dispersion halos are 
developed. 

In these areas, prospecting for blind orebodies and the 
evaluation of the erosional section of mineralization may 
be carried out using the secondary dispersion halos directly. 
However, supergene destrt~ction of primary halos causes 
numerous changes in the distribution of the indicator ele- 
meets, and therefor:: spec~al investigations are necessary 
for an ucderster.rling of the correlstion between primary 
and secondary ka!os in each region. 

Our investigations have established that under the con- 
ditions that prevail in Middle Asia. the secondary disper- 
sion halos can be csed both in prospecting for blind ore- 
bodies and in the estimation of the level of erosion of min- 
eralization. 

In  particu!:r, it bas Seen estzb!ished that the ~ e t h o d  of 
additive hdos'l) revai r  a closer relation between she pri- 
mzry and cscordary dispersion halos. 

I 

Fig:rre 5 shows the rat:os of the added halo lineat pro- 
duc?i.~lties of ;he po1ymztz;iic and copper-bismuth min- 
e~n l i z~ t lqn  (f;rtn;muns~i-A!:~iadt~nsh:~e ore region, Xudn;. 

--- 
"'Additive halos arc those in \i,?.ic!i thr cor~tents ci gr011ps 

of elclnenta (uf s.tb- or  super-ore halo?) ars  sunlined in 
units or the geochelnlcai bnckground. 

Karamazar), from the supra-ore r;arts to ?he sub-ore. 
in the additive halos. the indicator-element grasps have 

been chosen uith resard to l h e ~ r  position in thc pdiymetal- 
lic and copper-bismuth mineral~zat~ons In acid c f t ~ * s i ~ e  
rocks (Table 111). In the tirst qroup, the indicator eiements 
of the upper parts of the halos include arsenic, barium, sli- 
ver and lead; in the second group, copper. cobalt. bismuth 
and tungsten, wsich form broader :nd more ;nten>.iv.: 
halos an the lower profiles of the ore zones, are lncladed. 
The correlation for additive halos is clo\er, as Figlrrc 5 
shows. 

The investigations that have been carried out in the 
Soviet Union have demonstrated the great geoiogic hnd 
econon~ic efficiency of primary gecchcmical halo tech- 
niques in the evaluation and forecasting of ore potent~als 
of the deeper parts and flanks of knawn depos~ts. Thus, ih 
one of the districts of Middlc Asla. con~merciai orebodies I . 
have been detected at vertical depths of u~ to 5CO meiers - 
in twenty-four out of twenty-six explored areas, which geo- \ 
chemical prospecting had indicated to be promising. -1 

SELECTED BIBLIOGRAPHY 

(1) Genesis of Endogenous Ore Dep~qits: S t t e  Publisii- 
ing House "Nedra", 1968. 

(2) Grigcryan, S ,  \'., and Yani~hevsky, E. M., The EL?- 
dogencbcs Haioj of Ore Deposits; State PcSiishlng 
I1:n.e "Sedra", 19fjF5. 

('(! Ir,structi0-1~ for Geochem~cx! :.Iethods of Prospcctinq 
for Ore Cc:~(\siti.; 5ra;e Pu'nlishliig House " X e i r a  ', 
1966. 

i 4 )  ii:)bll.hc,-~, A. D.. e t  a;., Thi  U:e of U ~ a n i u ~ n  D~sper- 
sioa -i~!ss &:lii Acce,s-ry E l ~ ~ n e n t s  in t r . ~  Proroecun,c 
and Espiol atign of IIydrotherrna; Uranium &posits ; 
State Publishing House 'Nedra", 1964. 



The aukhas has a fairZy 8xGensfve knowleAgs of %ha 

0 Woust;an - 23a&tlErsr\s area gained fmm p r ~ p e ~ t y  c ; g a Z u ~ t i ~ ~ ,  
omershfp and. cons'ulting. In my opinion *the Apex Group i s  a 
g r s g ~ r t ~  w E t h  ntTPnf things in: %ts favour - high graAe aoppsr - 
afnc - Pead - ~i9.7pbr sbowI~g@~ goo4 gaalogiaal snviromaat, 
aesara  %Marred strung strucWraf zanes &n& gmbabbe barim - 
zinc - laad - s%rontP~un halo zones. 

Hwsrotte wmps, S%F@ pin,& ~ m d 3  l ~ k e s  swgsst 
tlapoHan% m;stmo%r@s. T t  has bees my exgerissn~a draina gra 
a$.t;sn ea%nc?;i&;trs~ w2t;Ir stmct;ural, zansEx of weakrsless wh%ah have a 
gresater tend..c3bncy %a wc$~tlZer ass% era&@ aw&ig. 8u-r Lake fn 
ClaPrsn &pax J in $he &@a% of ~3-e~  bas a a~t-som am611 ai 
au&phur f nat the typ%ctaJ. @a@lSt of arga~ia dscoapoait%on 1. 
This lake fxlay rsprkseent t h ~  auriaae axlprsa~39an of a majar 
S ~ F U ~ * U T " @ .  

Tkns potsnt;itnf of ths Apex Qrsup has only been 
soratehe4 Imy a taw S~R&&OW trenakrees, Z bslievs t h s t  onfgr the 
apex *$ or e4gsa af a possible orebody or arebQaias has basn 

fndioaGad by ths trenching to date. Baa$~uae o f  the sxtensivs 
aovm on tha claifflis oafy by d@tafZe& geabumeys oauZ6 one 
hope Lo def lns  adQiLionaP geoph~steal end gsooheacal a%ow~lias 
os 1oca-t;s mse wsae of outcrop sn8 hence gain FI grsatss 
ins%@% inGo %hs geaolagieal, e~vimaa@nt  in wfkiah t h e  miaa~~alized 
s h ~ ~ i n ~ s  ~ ~ Q U E .  

0 Sin@@ thsra app@s%o 4% be a o l e s s  assaoialion af 
a~ntsliles witk asom@ of %ki@ mL9ner&liz;eet;%on, %he aqnatoaetm 
should ba e goad tool for extendifz&~, aaad, p i a k i w  up nraa areas 
sf covarad ainaralfaation, G s o c P n d s t ~  has p~oveiZ %t;o bs 
a v i t a l  tool bn pmspas22ng on ea~arad graw~d, One etiuana8 
ovep@aphaafa@ the Smpsfianae *hs-hpe~+ctraas 01 Bflfgant 
WLrrrop prorespec*tc%ng cSw~ing m y  expSlslsatZon g r ~ g ~ m .  This 
s f t e n  lacatas rninetrd5zatio~ %haL gsaahakcal fana geophysical 
aumeya have, mfsssd, 



Page 10 
of %fit SXJRTTZ8 

Vsiar ta startfng Lhs fisJB, work the 2:90,000 
scaLrs asp o f  the Apax Group area was blow up ta 8 saCtnle of 
1 iaah aq,u&ls 400 fez@% By Van Gal Beg~abuataiorea of' Omaou~@r,  

0 This waa usw3 19193 a bets@ for substaquent mapping* 

Four 02.4 lomhng mads grovfAe axc@Xl@nt aooess 
%a the gsaand B Q V @ ~ B &  by the Apex Claniae, Far r@f@~enae 
puqoses thslse ware nma@ the worth, CZaim Lime, Bcbu%sh and 
802t%h%ss% R Q ~ & B  ( Bee Hap & @801~giebd, @~~aherea~;911 tima 
2&agns%oanetar Barney@, 16828 Z i m h  aqua&@ 400 fee% fn the 
baak packet a% LhSa rapo~. These roaas were m83igpsd by bmnn%on 
an4 peps -t;r&vecrssa and atationts marked by r i b b ~  a% 100 foot3 
frrtsmrals, Tha ro&& ~lrtatfsnaz @em.$& a@ tics poi*@ mnfiing 
@&at-wsst Jineo &crass fhs prsgast;y, 

GsacbemlaaJ s m p k ~ a ,  sriagnstomatsP ~sad%wa and 
gsaLagfa& sbssmationa wars taken an eaat-west 3.2nes 200 t o  
700 f s m t  apart, Thsaa l i n e s  hle3,~e stations rna~ka8 by ao&oured 
r%bbana at 200 foo t  int@rvals, Tn areas of prlaae intassst 
magae&~aster rsadiags taken a% $0 f o ~ %  %ntema&s along the 
Lines atk@w%rra@ thm war8 Lakm naP; 268 foaL f n t s m a l s .  Go%& 
sa~plss were u~ataWtfr t~tkssn at 200 f ~ o t  iaz%f;esssaPa~ u~&lesss tiha 
ample si%s aoinofb@& wl1&h, aa apes of" automg -b;lrsm no smp2s 

taken, 3trrm e3adben2: xlmp2sa wewe usy.aP2.y taken at 
points wh~xe the base linaa crossed &rain=@ rgfat~m, 
partkaulaa~Xy J t l  %he strsm linsar was tbaugbt bo 'be Lhs 
surfaos expressian sf a caneeabed fau&t, 

Cas~bcf"miaal sail s~wpzes were @a&X@e%a& eat dspLhs 
af froa 3 iackes to 2 P s e t ,  Whaye available, the f d a b k s ,  
soamhat oxba$aed B Ezsrizan was amp3@d, B i l t  smplas were 
taken fro= the f f ~ e s t  st&% avaf lsbls  RL that p w t i a u 3 ~ % ~  stalian. 

AX% gaachw.%na%, rttatl ~ a a k  ampZrss wsrs ssnt  "t; 14iq-l2n 
L a b o s a t ~ r i e  Ltd, in.  Pfa~t,h V W ~ C ~ ~ ~ Z V Z ~ ~ T ,  W.C3, 



Qlatarop areas ware mapped ustag bm%art en6 paoe 
tra~eraes, %pac%nens were oollaotwd o f  all tha varfous mak 
t y p ~ s  am3 nmbers8 R4 1, m. 2, st*, an4 kept for Zuttzrs 
sefsxanca, Bgsahsn ooll@etfen si%ss hma ham mrke8 on Lhe 
base a&p, 

DP, B. as, Ohupah of the Britirsph. GrrXmbSa Depafinent 
of El%in@s and P F S % ~ % @ U ~ Z  Rb~0~me48 on hlta P~@Zj,~~%.rrraq bfap a%3. 11 
t* G~salsgy a$? t h ~  Buck 62.e~k &@a #, puPSXf she& i n  $$&ye 3-97>, 
~howa the %re& sf %he! Apex QTPOUE) U V \ ~ @ F ~ E L ~ ~  hy H&~lel%an X O O ~ S  
af E~trZy  a ~ 4 .  Md&&&s Messxaic;s 80ur;hesast lslnd nor%kts63~8t 
af ETtba  Apex CJaSsns apprax%aar;sXy lh ~ n d  24 a*@d?~peeti~g33,y 
hs bdib~wstwa $ B F ~ B  araas a$ r)rl982ita. X n  t;lae a l a b  area hs has 
dram 2 -t;tspogxaphZc Ifntsan@n%pa, The Lasg~r of %hear@ wmlt.2 
uosl~sspond to the  Bulmr-mgsJite &aka@ L%ralnage qsttsm esnd - 

the s?t;hsr Lo tkra sha~attaresd raek zone in C l a h  Apex 21. 

-ndesits Thha f ine  grsinad %o &phmitfo mak is 
c h a z r a c l a r ~ % ~  i t a  r ~ d d f a h  brow or an ooloua, Woa32y 
h t  contairas w ~ l % e  DP pink fP@SA@pcar phnrzaamats, Xn &pax: 
Cfalas 5 an8 9 autarag i s  part;ic-ulazly ax%an@ive an& aansists 
ai! aaa~i*raa $1m@. 
I 

Green PmBesits The grsars and~risfte i s  a aradde~xln %o! dark 
grem, $in@ grgfnad, campetant  oak, Outassp i s  a'blU~dmt 

8 ~ 4  SQU%~W@$$ OP %I%& Bbav8~ PQIRCI~ B g ~ ~ 6 1 3 5 ~  @%&%IUPZSSI 
Ak. and A5 fr? Belkslvar Pond Craek a crlsnfomab2e aantaot  wsLe 
noted between maroan and grsel andasiLes, 

Baaa&l% Yha bas~akt F&RWB?~S f m m  aphan-i%ia to ne@ium grpairaed, 
in oolaur froa d a ~ k  green Lo grq-b laa l  to bLaak an& g ~ n s r d k y  
speil%ring is m&ssios am& oonpatsnt, LaePitly sme flows aps 
ossicsular and w g d a l a i d a l  with %he gaulrser bef~g iElledt 
with aaLaiGer mA 02 white q u w a ,  

&lost of t;hs bwsisakt 91s non wagnatio but there a m  
local  ex~spt;ianlsn - %au%k of t;hs Bewar Pond %he; bzasa2% iaamiea 
ap~pec iab le  magnetite ( st;rong p u l l  nn hmd aagnat f and at 
fL2E an Baseline 4j6k7, %ha basal% soa%h QP the 93@%~6P 



0 ks %he aaassast not~9iJ. and may %in %act 
o f  %ha gwtsbro nappea f'u~thas zsatzth, These 

are mxmerous autcmp~ aR basalt ~zssounB %ha south anel af" the 
B@~E~.P$T PsnA %a Lhe et6sn.C;raP partian QP %be olaisn gmup, 

A~gillfLs autoxops along the lowss snA af 
d Creak. X t  i a  gray-black, fine grains6 &nd h9gh2.y 

sfra$tlt"teksd, PS(~3:ar its brsra2;aot with %ha rtazarosn &ltrd~sits it %B 
sroL~bJy silic@aus, h ~ ~ d  an6 brZttle ( b & ~ d  T ), 

-jnnersi2;@ The =in &xaa 09 a&gla@xata au%@rap is 5 2  
northern part of @la%= Apex 6 .  There i s  oae questldn&Blls 
ouLcrap on Br%~?;eZPna 70% at L%XE, The ~glansrate4 rroa@fsr;s 
aZ sou~aecl and r3iar. vr>kpl@.nia and fliabian~ntaw fr 
up to s@vQ~&%& inahes in dietraetaz in a B ~ r k  grasxl, f i n s  
grsined aaassitio groundmss. 

m ~ o l f  ts 3'ha~e i a  @xtenaiva outcrap of rwo12%a in the 
east ,' SioutIrr ant!. ~attthwesP; partions af the aoJainr@. AbwndernL 
fX~at was na%ed along %he C!la%~a L9i.ze Ws&& Lhrotae alra ian~ 
Apex 3 to 9 and in the ~traarnbed of' B ~ ~ V B ; F  Porn& Csask. 

She nhya2ita 3,s Xi&% grtq %a f lssh aoPoursd, 
f ine  to lmadium grained and loaal2y oarrigs arzhadm3, %a skz'okear&l 
pink f ~ l & a g a r  ovs ta l s .  kn tha  a u l h o ~ ~ s  npfaion the rhyokfts 

0 on the  d&gax CAaLtma waul8 be a l a s a . 2 f i ~ d  in2msd*~a, 

Cabhro A smal3. outssop of gabby0 ooaurs a% statlan 22U 
-8lj~rse~ 34V. The gabbpa ( Specairman 5&f 33 3 ZB &ark grbt?rn, 
a ~ d i u r r ~  g~ailnedt, st~ongly  ~ a g ~ e t ? l a  an@ tront;zslfns wfaorr fins;l=$ 
Biasemkaa.tad pyrfGe. This gabb~a raseablaa other basLa in%m@ives 
the aa;~Lhoa~ has miten aseocis,leif with ~%neraTlzatisn eL~rawhsrca 
in  the HouasZ;~n - SmltPt~rk~ BTQB. 

Although no f~uZLa ac%ualXp autorap or7 the A~eax Gromp 
the M ~ B T ~ U ~  ~ t f ; ~ o n g  tapogx&phJa sX.rea linramtirnts sqfiaat %ha% 

m&y be mrPetaa exprese~ioas of csn6:eals& faubti zanae, 
Bxmpl@a OP tkbe1~~: WOUX& b& the BuXmr-&yaXit@ Edctb~3 Bl~~z5n~ge 
~3ysten~ the Beaver Pan& lfrarsan.ripnt, %ha map in %ha sot3.t;hsast 
60mw of C l a h  Apex 26 anit %ha north-rsout;h atr%&m iXow&ng 
tb=jsaugh Cl&m@ Apaisx 22 3tp. Zzr the .r&e*hwas%t par"E;.aa of C I ~ a t n x  
Apes 2X aut;arops of sk8.%Lejred rock ( fiapmants a few 2nohes 
fn diameter ) partfaljl5r define a probable narthaast trexs8hm63: 
a%mtatural xans. 

There @re gronaunoad frasttl~e sosPaR LhroxzgRau% %ha 
prclpa~hy. AL Lhs i~~an%h @tad o f  Lhs Baavap Pane a w L ~ ~ n g  f'd.aat;w,rnPs 
@ ~ B % @ M  s d r i k ~ a  T3-533 an6 d i p s  $0-80 drsgrsars w@a%. These m y  

0 
be tension fsract;ursrrs subeilaim to a major f a u l t  rstia&xby-. 



A sfmlkar sil~tlaticon ax%ats at the 
sLhta@te%ly atraking fraalures B i p  60 

Aesgscses nortkrr54aeit, A t l O O  f e a t  east of % t a + t i i ~ n  A12 i n  Biewar 
Psndi Creek oaauss a reon@ 09 srrcatic fraaturea app.zroxilmes,%e3ly 
10 feet  wide, Ill the afarmsntioaed f r~a lura  zanaa a ~ m  
cappap I.tnJirtesraP2zatIxbn. 

Vem few o2;rhkss Q B ~  @%pa ot bsdaiftg W&T@ ob$airnail 
due PEG %he Praatutlcad 1p1& ~3BatZCered a a t u ~ @  0% &OBL atat@mpa9. 
S3uL an oulorog a f  graan mils;~sJitet bus weat; of the Beava? IE"o.xlib 
din Lays bfs;tr$ncrct fXaw h a ~ d f n g  Iwfiioh ~ % ~ i k s ~  RhOE andl d%pa 
TO& Th e raatsi?aivs, ea~pa%arat na%ars af soxae af %ha roloartfc 
un i t s  ~ l a a  made ft d i i i i nU .F ;  to obtafn. ~ t ~ i k l r ; a ~  an6 d f p s  
fro% p00~2y @x]tgos@d QU%[JFQPB, 

Inv~~%&hXy,  on, tha Ap@x Oroug, 
nrs frac%ura&, shatterad ar 

anas of l5,mr~rtita ran$ or 
hamatite whibh aaaars 81 dZ@~mimt ion@,  PF%@LUT@ f illi~g 
os stafnPng. The Zhmnn%t@ f a  uoually I l g h t  ta ~a&fem brown 
and the bamt2te  bltaad rerl %a &&zlk sedSish b~om,  Txl most areas 
F a x  i s  aeoc>mpanisd by- appreaiab2s sdagmsss stainiag. Araas 02 
abundeantt BsiQx and .aramgaxz@se stain%w hws been noted on %fap 1, 

Prfrn- s u l p h i d ~ s  waEe rasaly 
sbsamed md daubtleaelf~be@an leachad ouL ar ox%dix& i a  %he 
surf aos e:xwsuses, Beaeuse aZ the h i m y  fraetu~t3d natura uf  
maw autcrsps Lbe effaa&s of w e a t h e r i ~  have psobabltg sxlsade& 
4x1 a ctonsbd~rabb~ 8ep%h, 

%%a l a ~ g s  Eirara sf ~bya3Sts 
fn %kg aorztbwest par%ioa of the  eLa%ms.~ 5s ~ m & r k ~ b l e  f o r  
Lhs abun+d~%no@ o f  l P & t  to m ~ d l w  brown &iss@anat;%ana an4 
a@=@ of  Limon$$s, .Son@ af the rhyaZ%%b 9s laaallg. bsaaoi&te8 
allst2 the intarmatfo~s of the Waeaiea are fi22es.crt w i l h  l%mnlte, 
Na gr2m~w wuXplsiEdtss was@ notis&. Xr l  %his B F ~  the ~byaQlite 
shcrws olqr  aterat ian &nA has a strong a our af kaalLn, &, 
Dslens of Qetty Hinpls LtA. when Ere! tsltamfnsGE the progr~zll%y atth 
%he @uLha~ QR Wu'tp@mb@~ 3*  1974 %sok ~ t .  o a m p s i t e ~  g ~ a b  s ~ ~ p X d s  
af  the F10x r%ah rhyol$t@ at st;&t%ioh &m 35 pZue 50q en tfis 
Y6u%hwa&t ReaR whiah assenyad p p  KO, 2k ppm CU, 338 ppm 
pb, 390 PPN Zn, Q ppm &, ppb ~g srad lags %ham. .a% ppa AU 

Commonly in areas 
are axe an agprsoiabXe 

and QF veins, SOB@ of the quartz! stringr;re~ and veins w e  
& n ~ r ~ l i z t s b  but "chis w i A l  bs disoursssd la9;@r ~xzder mineral% zzstion, 
CaZcite and quartz also oocurs as mygdule ffllinga fn the bmal%. 

e 



0 G a l c % x ~  sn& w z  8trlngr;axs a Vef n t ~  h ~ n t @  d Generally 
speaking ths  calcite 'and quartz stringers are mob abundant 
arsuna %ha ga8bm *%oh acrrurs fn G % a i m  Apex A barren, 
rtl2JW %Bite quart;% vein at 3tcts~st; 6 inabes t;lzink os;attm a% 
statfon Wm52%? asn the @authwsat Roaft, Areas at awndant c a f c i t e  
an8 qtaarta; st~fngcsrs an& ve.l,ns have been n~rkead am Map 3., 

Boas 
r h y o l i 4 ; ~  f l o a t  pioke4 up on the CJaew Lines Rase in %ha 
~%resmb(?rcF QP Bmvas  Pond Greek aarz%~Bns nwarous gwar2;a striwers, 

X&z@ and nor$Bwli4at of the BB~WBJ'  Pan4 
ps aasrclp oonsider~ble dis~emf n&%f ans and ssms 

of apenular h@nat%te, In the  ?4%&63@ Trench, altbawh 2% it 
ba4I.y sXuu@ed am2 half Pull o f  wrate2, tbs * oldtiaers @ 

were oWious2y opsniw up a frenrr%ure %me xllah Sn specukiar 
hm9ilCite wALh mirxor! malaohftta ata%ningg. 8paaular henrnertfts 
was *o"t;s8 in outcaraps aSsicaahescs an "t;lt-ss pzcageey am3 soae af 
the earthy hrsmatite pits and a@m@ axe Asub%Zeasly a result 
of t h e  axf6atis.n at sptsc,ula;p hmtatbta. 

E~r&%e Dllssm9,'11atea pyrPts oacara in rwolits f loat  
pbckeB up adang the Glakw L i ~ e  Road and i n  Lhrs r%srinity of 
tiha P%V Wrenah, 

The eabbro in Clafra Apex 15 aianta%zzst d n a r  f inefy 
df  saeaninal@d pyrite, 

Ths geabbra in C Jaim Aperx 15 2s stranglty ma)gnslic 
esiiy 41sardna2;ad magnetitat, 

UaafJy the bai~ssrX;EL ct;ltmfaec magnsatlts bu% i n  
genera f s  non a m ~ L i o ,  The aSmgly  magn~tia autcmg saw%& 
sf' %la@ Beav?llar Pa%d in an @xoap%ion. TTh%~ia basal* $12 ~ R L O ' ~ ;  
be $.%ot;Za,a~ phase ar t t h +  ga'fllbr~ intswsive o r  n m@%a6.,aBbsoe 

9ll%Baa@ usoualIy %n d?~tm~%u~aZ %ones  an^^ 
clhaliaomrite h~alia bean notad Mu%thfn &oat racks 

sulg@@art%rsg that; reto&@ oF t;hs aZns~aL&za%if~n may be syn&~;en@L%~. 
S@veza% axamplas of thPg a i ~ s  tb@ b@raZt ou%crog 8% sta%ian 
kl2 ~ Z U B  $022: art Babtlekima j&bT as4 &rarest rznaesitls ou8axapo 
due w ~ s t ;  of $kr? Bgkxver Pun4 f ~ a m  fitz%akt spaafnens ZM Zk ar38 29 
were4 aoU@oted. 



Ths Roa4 8bi~awi~g oans%sts o3? disa&mfa&%@d 
, ~hraJaooite, eakana, atetlaahXta and azur%te in 
nr Sn C3tatm Apm 9, A~aeoeriatad with %ha oagpeits: 

ainexerli%;atlsn are ~1%(~apfy dippkm Bar%%e v@in;fa up Lo E faa% 
Z1br31ak. QSR %aa~eabffr 3 ,  1976 U. BsLanra af Otetty %%XT@B L%4. 
tosk a t30npo~9lk;s grab smp2e of Ghia ainarral&%a%t;iu% wh%a& 
aiesss4$~sd 3 p PPR cu, 60 p p  88, ppra Zn, 
;k$ PPa 4 3 ,  g,  lea% .OX pga ‘ha, 9.5% Btsl 
rjnb Q,15& ng %he ataktngg a9 %ha olaiaa in the winter 
o f  14";73 the authozl bzsd. takext a gpab .raa3irrpfe of shins ~ f ~ b ~ d i f t & % i o n  
B\Fhi@b &si13ard& 2 ppaa Ha, 80 p p ~  Co, 90 p;pm Pb 

r, PrSlar ta BaL.~91'22$t~ ~~~1121pdi33ig "t;a ~3 
p Rare by band trerzcM~, F J * n F o ~ % t y  wbem the 

* oldtiasrs # B i d  tbs is  traarnshirag instea& of ~trfpp2ng %ha 
Road Bh~wkrzg t h , ~  w m t  dawn baXow road% whe?irta they got 
in%@ &aeg a.rierWxt$cr3t.t ( E3 fee% pXue 1 in the Roa4 Trencsfi m d  
PefiZe8 unaaesr badsoak, Tha bast of the Woad 8bowf~g 
Its ex maroon aofausr~lrEt ande~fta w f t h  a ~ e d r a l  ~~1*$@1&Jts of' 
gfnk fsX&agaz, RineraZZaa%faa appears ta be gst&iw richm 
a& one digs inta the B ~ Q W S R ~ ~  %he autf"19~ WBS ewqriaed a% 
%ha Lhfaknass of saaa a i  %ha bmita wins. 

This ahoarfng consists af magnetf%e, 
fs, aes.lashite an8 aafo i e s  ia alrorsg f~actursB 

%hat strike WQ-$Z and dip &0-80 degrees west; 1% isl~n wgbaPoi&aZ 
ba;tsaX% at %he arouth sniX a2 the Beaver Poxtd* "kthfs wss probabky 
a flaahy shawing at ana t f a e  Bu% the * oXdl%aa~s @# have dug; 
xaae31: of %Be MgP1 grad@ a@kt9ralltzextic3n out o f  @us*.Faaa 
Iraatures an& pilad i% bes%&e %ha area sf t r a n a h i ~ .  OVBX the 
yems nmeroua sgseiaen~ have probabSy besa taken fro= these 
g%Leo. Shs wthor fs o r  the apinfon that the fraatures aontrcr3ling 
thb8 xdraeraltizatfon BW ba %enafsn fr&at;ur@~ subsidfa=sy to tl 
atajar faruAt neaxcby. 

appsordmt@ly 10 fete% wIBe that oo~%airnrs rcspgreaiablare oappe2 
nfnaxaizattan i n  cqu&p%a veins, frrarttures and the basalt 
hast msk, Uthau@ the %on& a@@% pabgetr opesnitn6?: up, over 
wfdtbaa of E~Mu* 3 Z Q Q ~  %ham f a  son@ high grtar&@ @halao.pyrl'ea, 
Wrnf%tj~3 and aalaahj,te, Ghaltsalg~~~sftcs %P tjhe islaln Qapptar aincaral 
anit aaouraa atra sems, d9tss@ainmt%an~, blabs an& blctbrra. Thi@ ama;~ 
"Pr oa! afnaws $fnB, '3Cbsps was rao e~9dsncse %hat any tren~hfng Bad 
baa% &an@ i n  tk@ past, 

PsaaesAing d o m ~ t r  
Lh8wliLng t;o station A9 are nura,earaus srni~x3.l aapptias ~how9ag~ 
t refer to 24ap 1 1 At AX2 a 8iLlceaufs shapolite f 'd f aike 
3 fee% wiB@, s%x?lking northetast an4 dipgin6 160 degrees southeast 
U~arrileaa an occaoiane&X arebm a$ cbalaaci%@, Ths arc%& PTO% A9 



Lo A12 plus 100 f@a% 18 

0 the R-~@P Q9ppBP 
shawiag@, Due sauLh af thsse shawia~s pa%- 115% an Baseken@ B28T 
Qhesa ars &nardized qttar)%z-caJcite s%rfngers and veis?l1at@ 
an& mrther s~Zk%fr.@&@% ths  gabbra intru~ios ,  

ALthaugh diss@&na%ed pyrits has 
5%% f f owb nr, prim- sulphidea have been sceh 

and i8am& s$ B&x, PSf%y fasat @sat ~i B%Y;IS$IQP~, A7 223 
Pan4 Creek fS~kil% spsaben JW 1% aiaieura whic3b aarxie 
axkc%. m&ngEnn;rsraJas artain aIow sn%nuts Zsaa%ums, lbls hitoumtid of %hi@ 
ZL@.hg~t 1s wt*nam but %it, i@ snauu~agtng ts Laua4e oapgex 

has me.&@ aZlout the rwoPite, wkfok be a auprf io i& one, 
fs %ha% Ohe riaher t h ~  x&?Xits i s  In p@%%aafw ie&Asgm the 
sfahex f t  in n&tzg~%tsa3@~ &other sbatsrrvatfan %a t&aC %he 
~ f . p ~ ~ k i % @  f3~61.q; Bf$sd&n&%e& gyX%%@ f i ~  P@IL"$ IWQ~QSW,%~C)! 
~ b g t r ~ ~ ~  %bat 6&23~*gin@ c?ab~ndm% Y%@X ataa ~ r n g a % @ ~ @  ( awl %he 
ra&aohita bearing Ploa'k 1 %a usua1Ay l Q h t  to dark flesh 
~o&ourlsall ( ahzns2an2: pots;~rsfm fexbepar f , 

a a j l g r t i o d  Fiethads Ai%ar dqlw tihe sag2es at a Jow 
tmPesz,-were acpetcsneab b$ 80 ataasfr ~fa3ve %IQ ob%afn the 
the ~ i a u a  SO %ash Prae3ictn far zlla&1ysZse 

Far maQasslin& Mo, @a, Zra, Pb, & and 
Aa 1,0 g~wm. of ths 8~aapZeits digeet;e& for  6 honx@ w%th &?I0 
HCUs mixture, 3 an& 

4 
A f t e x  ooolim am@Sea ma diAuted $9 

s*Z;mdaa* ~alu~58. The salu"tooaa8 nesce e3netlyaaA by atadc! ra'baarptlon 
Sg@otronre%srr, 

O ~ . E J B ~ X ~  akna, lea4 st%ver were 
rsnay~e~dt using %has @fS B - A%r Pl~ae cdmbi~atleon but the 

2 2 
znalf;$bdeanw c2e%eantattian waa cmriad aut by C H - 8 0 @gag ax%~nra. 

2 2 2 
Par arsenic ana1jsis a su5ta85s aliquste 

i s  $&an ir451 %Be above 1 grm smpTe ~a1utfsn the %sat f s  
@WE"&@& out by Qut%E% 8a@tho& using A@B N[@ 8 1 ssics m ssageat;. 

2 2 5 2  
Ths detection lbiti oblafna8 2a 1 pga. 

@a14 anaXyais waar a m % a &  wton a 
5 grm smp2s and dfgea$sd by aqua reg%& oo2utian an8 aPtar 
~omgletenass af dig9sthd.n gold $x%~&13%0& wf%b aethyJ 
im-but;y% ketone, With a st@% o f  su9tab2a a t a ~ & a M  ~ @ & z t t f o n ~  
go9& ie anayaed by &%aaio absocptfsn Snstrments, The 
c;bb*0a2ncad dosteaLisn liat i e  0.03, ppa. 



BsaruX.'%;a A22 %be safP an& caediaent w;mplaa were ana3yaea 
-peso fn cersajs ab tap@gr&pfrfe IinemczaLa their w a s  etlrsa 
ranraLy@& isr ~e~aztslrg. Sam6 s~apleas wE33eh ~~~43ayed hi& in 
oogpas w@-s-.s rn for z i m S  ssbkvrrsr ma arsenia, T m  smp?tas 
%%ken by a, Dllrf&&~6 DP IX@%ty Mtnee Ltd, we2eb !~&eoo asewe& 
far ;tna&yMsma, Be&& ern& gaM, AR& an@ sf thassria @mples WBB 
msa f~;rc. barite an& stranLim. 

The E m % &  ember of slsl~pl.ers %&en 4ur9~g Lhfs 
8ul;llrq &a net pcsprsn$S rs proper stettil~ltiaJea1 %~aaW($rnt far 
%wqtersrlr%cr$ s5t9a*~%Bufi@% ma;lrsi& QZ &%saxrrda$ts Wl; %ha, nracasracm 

and tjZrre@BuL4 lltavals givm in. %&%a SPiswlf~~qlo~ 
arc% the W P ~ % B E ~ S  expepienee fn tbs Houstaaa M%herrer 
area am3 on the liltcsmtus@ ( Rcak @~caoahmPastm a;& it;&@ @Wen 
Lake, G o Q s ~ , ~  Area lq Dr, B+ R. Ch.ullil.cab an& $ a h  S, Ba3~"&5e1%16 f r 
The fo&Jowl%g baekgrma v9iLtt.g~ a&B be amid@x@d, 

hflb%h@r &r@8 02 BQPP.(&IT highs E>Q@raPB in tha @ W a p  
large4 els&s%rig i n  C l a b  Agex 3.4 whsseb one argm;2~ miZ aaptsqsr" 
215 PPER ~ S P ~ S P O  

Boi3a aaxr;eyfing mrs than 100 pp& aopper a31*8 saattsred 

0 *hrtaug&aut the properw, axmp2aa - BL 36R 10298 f 160 p p  f 
rz8B f la3 ppxrp. 1,  ~ 7 3  I 102 pm Z and &?4 ( 124 P P ~  on 

me north batadaq  of Apex 3, BL 42W 1Q8%6: ( 133 g p  j ,  BL 73K 
i,a ( 149 PPra 1 "' ( 1W. p p ~  ) a~1.4 BL 67rV 130~ ( 118 pm ). 



0 ~ t z i t t t ~  sa fan  af t;ba Sopagrrsgk%o 3tinci~m~nts smp3ted 
&OQ ppb Bn mesouq. "S?e seCZZa~n:nt from %he swmp 

lfamxx I n  Lhs sou%Be3erst aomssr* of Apex 2.h 8~st9y~94 510 ppb &rs~cuq. 

Tbe rhyo;Zlite WoslQ $hawing amplrisd &! Dahsllaaae 
weFe e x t r w ~ 2 $  high, mssamjPy 2,900 and 8,tcOQ gpb ~ @ @ ~ @ s t i a @ z y r ~  

8mpJe% % h e t ? ~ a a # ~ @ d  fsf gh in 
btnndlan't; ziae, sf2verr an4 erra@n%o. 

Bxoespt5ansr. to %bfs wars, an abm EaZ (;;13'% whera a @a%& T@B 
525 pps %En@ but snXy 21 ppa aoppsar and an 33s 7W at 133E 
where aneaistBsx eafl ran 335 ppm z$n@ &nA 22 ppt cOpps~* 

The ~hyofiter s a p l e d  by Dltskalra~ 
ass&ybd 390 pgm zfna and 6.0 ppm silver buL only 23 p p  aoppsr. 

&yolit;s roe& ~ r m p l ~ b  34;ida$ whi-oh a s s q s  143 ppa 
san ba aansi&@rsd h i m y  ~ X I Q  

swpze R I I ~ & &  3% 'barim imd 0.62% ~LrozzGAm. Fhe mozpat 

0 ar bmia mb atm~1.tim in rnmy penr*tfcular smp3e frsa this 
sh01~tlw wou3-d be i n  direat  pmprP,ian to Qhs amber af  basite 
s$siagerr%o, ve%nlats ar aresf X ~ B  1% -t;PL@'b $amp&@. 

Althduggfr %ha Ws mok empfao t & ~ n  t a  date asa not 
aaaaaotxw f n  at324 this does mt a s u h  awk tbs poss&bdl%%y that 
so&@ a f  the sb;k&r &nslsakiz@d showfngs on the praper%y are aurifem'urs. 

A @oPha3: g15700 %asatma% WEL@ rrsrhsd "tO @ & 2 ~  OUL 
P9. =@$%am48@3 @Urn- GV6P $ha @?id 80QB818 F O ~ ~ B .  &&A 
rtsabi~gs were ca~reated far dfumex;3 and t ~ % i t l c ~ ~ I c w ~ a  vcarfaraees 
 UP&^ w bas$ s t & t ; f o ~  at at~~ft ion 3R9n an Lhret RorncT. 







A X 1  ioorrasct~d n&~nlcaljorne"t;e3)r r*sadiws were p1o"l;ted 
accroapanyi~ Z ineh aquas 400 fee% X~agneto~e?iZ;@r Bumcry 

%ntsrvale, In osxtain pof%ione o f  the claim wher~  
r65raaLng~s w$re Pew and wi&s~p~r&a& no contmrirag waa er.%t@apt&. 

There @T@ 15 Esssala csJr high rawslia, xsLiaa% an %he 
dig@$: C"Laiw, Efthi% 4 sf the&@ B P ~ P L B  haame8ia ~~ez82ngs  

as. Tha m a t  g~onmn@& moas of ~ s % i r s  higbs ~m 
due ~ou't;h i t r f  the Beaver Cxe& acrpper shsrMng~lsaand s%sa&&Xfng 
fhs C1a;faa L$na Baa& %a QZatlgm Assarc 3 cknd &. 

T h ~ a a  al%rar.k;la af" nqn@z;I~s Zowa bate been Zon~atab 
OX% %he propertiye One aresa S@ asz BerscfsZin~ b4W at 96s ( -50 8 

The other %wa flank %he ntagaa$lls h&gh in c l a h a  Apex 3 and 4 
to %ha east md west, The Z m  4388% QP %ha bl@ x@$.abe@ -540 
@ s, the o m  waeot; crf the h91& -P,k00 g 

COmWBIQRS 

The Apet~g GZrarxg is ~zla&@?rrlafn trgr Ma%~ltt;~n 
bbsiZdi~ IQF dnarc$aia;a%ior~ $8 %he Eou~rton - 

ass mroks are InCmdaa by rhyolt0s ma 
geabb~o also afasoctiatst3, wiLh &ner&izatisn i x a  Hsustofl - 
Wth@r& me% ( a51xa. Plaplafr Qraupt S m  Qo0al-y ) . A ampbe of 

gabbra i e ~ s  betfng @at; t o  Ps, B, R. Ghujrtoh o2 %fa@ B*6. 
0 Degartmsnt of gins. in an atterapt t o  learn baa i t  campares 

t o  Bma Qa01~tAy gaBbm. 

The shpfftrts is ga~cara1Ly .r%afa i a a  
l b a n f t e  a d  hematits &la& aawruaeae s t a f n i ~ .  
@ont;ens 8ibu~dara% pyrite, quartz sdrfnge~s arl. 
( %na% oror7 fn float 1, Smplalsi ~ l a f i l  fn mIyMe~m, BI~,V&ST ma 
ofno hay@ b6m ab%a%~& fsm the rbyalits %% 'tihe 8mthw@8% 
gartion Qjp the olsaba%. Bav@ the czogpsr vaXtttss b ~ m  &@&ah@& 011% 
or ~xfRizesd 2n au%@~op~T 

Tha~e arcs %urnems oopper shoMw an %ks 
o Z ~ ~ B ,  =my af' %had@ tpra poorXy exposed, The Road @how%% 

it;% mny Zapa~~iedps vajirt4 and hh& g ~ ~ u m @ a g s  @f s%mabkm 
BU@@@S%B %be SpptBY * ' o f  @& ~ Q R O # & & % ~  c5~@bs3&~, 
TBe &h@~&kiaeA Xx&@ta~@s in the $a& Tranoh may be off shorsl%s 
o f  ;Ea. k ~ ~ g @ r +  W%t% W3FiFdr f388~%%g ~IE~%R.~~TBA~"~~sM i ~ ~ f ~ ~ ~ a X d f a  @*=@*lt~@r 
B a a  the eor@rn@fk%Z~tm@ii ;arb Be oZaae;2y raXate4 to the 
s m s  aonctlslal~ad ~ D Q F ~  SF ~a&&tlonarhip af the Apex 
d ~ e r a P i a a t f ~ s i  -t;o the swolA%e an& gabbra hers  at been 
da%@ma@a bu% Zt As n~tawardhy %ha0 %memu@ Gappar showiws 
oocus due northweat af Lhs ~t1alZ 6abbra out~sap. 

The s3hat%es& oud@roget %ra. C l e h  Apex 21 
p~obabJ,~$ PeprsarsnL a =$or fault whieb s t r i k e s  no~haast. 

0 I E  i s d  wrth xrlen%lieaniw %ha% au$arop@ 
UP frm 5 Go 30 f&s% 2n dfme%er hml %a be soam-% ex 
t o  ashow up an the 3, iaah ecqtaaa~ 400 bas& awp. Oafy outamp 



%pea@ surraunAsB by B ~ t s  allre the 
$1~18, Fraa the ~@fourrs8 geologiaal 

0 map one gets %he %lapression that there is a greater peraentage 
oi ou4;srr~p an the Apex G1~Jlaa t;hm there aatuetkXy %a. 

Rbiti23B~ut know&- the %hfa&&asses of 
oprerbztrden %R %ka swbozla weas ar t;hs mis tLL% @f thca v&~io't;las 
a ~ ~ e t u i a  %@ss slsrs d%fSe~ex~.% t;pas"Csrr ef the alas- S% 3.e difffatlL* 
t o  w&@ the 83,6~a$f%0t=@c~ of  one &n~mlgZ~'isb W188 ~65.121;@* ~ Q * ~ P @ P .  
Wse81ess Licl say as& badr~ok &aerealiz~ti6]~~ rt;n&#r ahafLsw 
covki?rz  par aetu~e a higher 4~4399, =10~6aa$ %baa rriolt beabmok 
&asrdfraratlan untila~ af0~~epe3, F~QVB-2. 34 f trrafiors a m  %a@&@ 
the rreo'blli- of a@$&&%@ ion@, rscsmp of thmrsa - ba~smious 
@Jay Se2igero, uarWliaen%s rialti a~ailsr w i U .  gemigita%s aopperr Zonls, 
InspA.Z1@ af thwa u&xzuwn fasWrlsr 031 7ihd A p a  CZC~%;PO~SC, t ; b  
~aoaasusa 3.32 Claaims 3 %a 6 wbictfa hrs sojlZ~ tasswiw as 
hi@ wa 260 p p  etogaper, 610 ppa zinc and 4.0 gpm ailver 
agpearnrzs t t a  'be, =@st tlapte@~Avea arnapdag on Ws gr~pe,ztty from 
a eaid asmpSing po1,aP; sf ~ i e w .  The beamok f Maaxs BUISIB~ 
the sa89 hdghs fn the otkar p-8 02" the Q ~rt3 zxspham* 

%he rZr;Ea@raus aeare~w Ugh# don&$ 0 topogcaphf o stresn lineament a are probabfy lndloating undarMing 
a t ~ o t u r & l  zones, f3LQ ppb fn mmp 2% the 
laouthstsa~srt oosnel: of Apex pay be fn&i.clat%ag ea 8tlfn@rrsLf%e& 
a%maturrs fsfncs t k g ~ t  81a1e I L X ~ ~ C Q ~ ~  Xanel~~z NMB tugugh the 
mmaours manp in CZsW Apex where on@ @ail smpke 
avsr %he IZinest~ aa~rssy@ 235 gpza aopgw, %ha hfgh aascurgr 
a ~ a t m l  sf' ma Road Bhowing aa@oapzjljn$eb 'lagr a high ~arttcdatqs 
of Barium and artrantim may be ZnBiaatSagt a halo ~ondftiaa 
@T€W rts, @Q~~c@&L@& d~&b@dgf'. 

Ths high maIybdanw cestmt ( 143 ppm ) 
iaF %be rook smp5ce Psasli %he @outhwaea% rby01i%@ andl %he 

amplet hi& in aina ( $15 ) 9% @a B&sa2%agl k?W 
@t3~&eo%a %h~t.tS pezhag~ the ~rZg2,ngil;L QOB~BT pbt iaeU~;atf~n 
( fi aqr ) of tibe 31ichgoUta hi91 be9111 3teaebeB sut @Y 1x2 uxZd%z&, 
B611~~hf41~fe 6f  the hiah* fm31r%%~@B~ bb&t"e;@~& b~b~@%&t@lf  
~taa%urs af =IS@ QP t b ~  2wa1ita aa%@rop weatkmf* ex%enrt 
C;o q,u%;t;s es. B e p W ,  &aWer ~@a@ibmf%1%3Lms not 'FjQ B V ~ F ~ Q O ~ ~ ,  
%ha IF&x ~ i s h  xwal ids matf W at arrelgtb4~~~grd py~?IZf@ h29?18 09 a 
%;aids o f  oogpz mt%a@~atJii2;~11thoa beraeath or $0 an@ er$des a i  the 
aeppd ~ ~ B u - s ,  The B @ F @ W ~  hi@ $ma the rtpak smpZ@ of the 
3kcW~liSe eioald be just 8aat;fieg~c %aakacAf;Bm af a hala 8i.t;uatian. 



crf Beaver Pan& Grsek I a  onxy Eoc@l33 ~1agne.r;ite 
autorop of #am&* 1ocrat;ed ia Zbis &re& i@ hi& 

gab= 
5332s sutggaeatras ta Be %haat; %]rats ga'ksrbra in$ma @ Q R @ @ ~ &  

be~eath the basal* I~QWBS. Wke3t.8 wb ge3% ex% high@ m d  
local wa@@%i8@ anss;Laha~% a f  thfa baoa&% gabbra Is grakab1JT 
afossp ts the mrfana an8 baa Zesa bas&$ BWSP. Fbe E R ~ R ~ L ~ Q  
high thaPI axtsnds north ~3' Beaver Pand Crershc tnna g~@bEnbLy 
extends thraugk ts %ha sbrrret sills o f  %ha Rsawer Pan& a&y 
pa resent tx coneeaXsr2 &%ks of gabbra. I% mqf be rsors than 
oo 1 ncfdeanta that; tBa Porpd Trmh w%rreer~aisk;arSfaa i@ 4aa 
of %hiss suppaad dike. 

The ~~~agnet ie  high fX(9nk:sd 
QF awnat%@ lausr;~, fn Apex CZlclins 3 to 6 swmerirtar a aone crf 
ata"f~ralf%&tia~ amouwar%d trfr Q a@%% o f  a $ e ~ & t f o n .  dl,% Bhs 
Bre3ldfna Hints fnt~nasl* tr!%ercP"ESaa a t  tkm ~lfa;ZJmak~, &mu%ta 
the 112ener~xl%%ed rdnr eul& ~ & ~ A Q I E ) T Z $  f%%=3i"6sa ~ ~ c ~ ~ T o c ~ % @ F & % Q ~  

0 n e t i s  susoeptibil%%~, 

The znag2~tetic low mrth sf the 
pandl in Clakre fagex 22 aainaides with %he ns~tfnsaste~ly @%:tr@n~siun 
bi ~~h&%t*@f: zone %n Apm 21 an& pmba 
me?kJor Pa%&% zoae, f t  wauXEd. not; take muah 
exLaa& %his poraraibls @$r?uctu~all a;aa@ t k ~ o w h  %be aqa@%IadLy 
&a#ra&outsr arsa in C X a % w  Apex 3 Sb 

21 C a p l a t e  gk4ochdaaal suslrevaf. 3in pits;lilerns @f h2&s, 
t&e saaples at ;tOP foot oentars and $ttfky de238tft anaadous 



0 5 )  DQ rsak gsoahanaiaal sumw ~ r n  m (attmpt ta 
define possible halo zones. Consult w l t h  gsoahamist prior to 
'kkf.8 h% & ~ % @ d n @  GO=BQ% ~ a @ % & l k b ~  $%m@n%t;~ t~t .Fh#BIfty *FO 

6 )  A ~ B W  aP, e~pger B ~ Q ~ ~ P S T  far 43~3.4. 

7) Bisrseuss all Apex grmp mrsk engaai~ms MtrEl Ds. 
X%. $J, Churcsh, of %he B,C, D-ep&rb~ex.tB ot %in@@, gw%%attlale2g 
the gabbro, 3c"bjoIlte an6 %ineralia&ibn. 

8 )  Run an ineuced polarixntio~ mmBy on the alaiaa. 

9) Physioslly t e s t  tmahiag and or drilling - 
a) The Road Bhawitn~. 
b) Tlz9 g@@ahdba lw  ma gsrop&abaaXJLg7 

a~aafiaua &re& 211 A ~ Q X  3 to 6,  
&law %hs CPa%m Line Road, 

a )  The aopger shaw%w LO0 feat saot of 
AX2 in B ~ E E P ~ ~  Panti Creek, 

4) The sLia bfgha ~outh mb s~uthaast 
of B 

%lz@ &&rove gmgrm* 





S T A T ~ T  of COSTS 

1, Maps, drafting wppPies, at&t%aner"y $ 339.83 

$ m a +  %hl@ ~ Q X ~ R R  B~aelwaBSola aonsa %@n*%f)ubtIy b@SZeving 
at %a be true, ~ n d  knawfryj WEB% it if# of $k.@ sane Same and 
sffeet as i f  unde~ ba%h, a%& by of%!%?~e, a f  %he 
Can$r(i%~x gvid1~3itclre k a t ,  
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