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SOIL SAMPLING OF THE ESTELLA VEDN

A geochemical oriemtation study
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Anthony L. Payne
April 1965

Ingreduction

A major difficulty in applying geochemical exploration methods to a new
area is the lack of knowledge comcerning the beshavior ef the ore and gangue
elgments in the complex sequance of chemical and mechanical processes which
attend weathering, Theoretical data may be used in predicting the general
bakevior of ore and pangue slements during weatheving, dut soil sampls geo-
chomical prospecting techniques demand & more exact koosledge of the content
of the eloxemts known or suspocted to be of importames in prospecting. Mure
thermore, an idea should be gaieed of the configursiiom of the anoemly, that
L5, i size (swea and splituds), shape, hemogeniety, ete. Orisatstion
studies ave the most otraightforverd mesns of obtaining these data,

The ides of an orientstion study in the Betty 0'Nenl Mine avea is par-
ticularly imwiting, for the hypogsne oves are comples, iittle 4o knowm of
the sature of the onidised sene, and large avees sround the produstive avea,
although kmown to contain geclegic comditions peemissive to ove depesition,
are covered by soil: hence inadequatsly prospscted.
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iarly diffieult to predict. Both elements are mesbers of the “copper growp”,
and may either form stable omidized compoumds near the surfsce, or be unstable
#ad be leached campletely fram the surficisl mone by deswwrd peveolating
ground water.

wmmmum,ammnnamm-
cal orientation wes wade April 9, 1965, and approved by Mr. Claytosm T, MoWeil
over the telephoss April 12, 1965. The samples were collected by Mr. Douglas
LM“WQM!!MM'#MW&M. They were
roceived at the writer's lsboratory ia Reno en Apeil 15, snd were analysed
during the wesk April 18+23x4.

As outlined in the original propoesl, the Estells vein sres was salscted
for the suite of orientstion ssuples. The Estella vein was known to have
come through to the surfsce, where it wnderwant owidation amd contribuced
mmterial to the seil profile directly. The surface conditions st the Betells
vain sutarop ares were less disturbed them over other ore shoots. Also, the
mm-dmmummnmmm.mummm
with other sre deposits in the aves.

mWMmehﬁmntﬂ-ﬁ.mugm
m:mﬂ.mmtummmmnhuulunm
mmmnumnmammmnm.u.a,mm
7i, becauwse of obviows comtamination or fnsccesaibility of soll. Analysis
#m“hm'NMMhM“MIMMW
in metal value for esch of the elements of intevest:

Backayound = the noomal sbundance of an element in barven material

muwum.mmm.mmm

Ancmaly = & high range in velues, possibly indicative of ore
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m,mmunawmuunmmum. The ore badies
are of the replacemsnt type n limsstone and slate, cut by perphyry dikss.
| In plasss the limeatons Ls highly silteified. The cre contatning ehisfly
amnaa'tathwm.hamﬁammim
| and slate, fractuved and vecemested by calcite and quarts. The sulphide ore
MmMMW4”WM.MWm.
and sphalerite. mmmmmmmm-mnm
Mlu-wlﬂmrmcmhmmdMﬂ
P L
mmmm,numwmmmmwaw
memts ocour in the Betty O'Neal ores: sulfur, satimony, ivem, chleviss,
copper, lead, mine, end silver. By snslogy to wimes of this type elsewhere,
mm,ﬂw&ﬁ%hmmuhmh
the processes of ove depositica. Por these reascns, antimony, svsenic,
m.m.m.mm;ﬁmnnyhm (copper, lead,
ﬁﬁm)mmmmumwm‘

1 o
mwmmmwnamunm.m:mmu
about 10 grens of materisl, dry weight. The samples wave put in Caneco wabtar-
proof bags. They weve shelf dried, mud pulverized to 00 mesh fn teflen

Lined semi-micro pulveriser with cevandc plates.
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In the Betty O'Neal Mine srea, as {5 oftem the case slsevhers in the
Orest Basin, there is comsideruble varistion in thickness of soll cover.
The guestiem comsonly arises whether compariscns cem be divectly made botwean
muawmmmulmmhudmmmﬁmw
rectly wpon bedrock, and those taken at § inches depth from & soil known te
be seversl feet thick, Huperience indicates that mo diffisulty is emcounteved
in malking such comparizoms, In Nevada, at least tn the moustainous regioms
wheve mimeral explovstion work is carvied ouwt, imperfact seil is developed.
Sporadic, low rainfell, and havsh weather do not faver the development or
praservation of well developad seil profiles. sost soils csn preparly be
callsd "Lithosols™ rudely compersble to the "C" soms, or watorial that con~
sists of parcially broken down paren: vock muterisl which mormally occurs at
the base of the soil prefils fn move fartile vegloms. Uhether o lithesel is
half & foot thick or thyee or four feet thick seems to intreduce no major
varisnce in soil sample geochamical vesults,

mmmmmmhmvﬂ)om;ww
traction (Oug), minganese (i), mevewry (Hg), siiver (Ag), and total hesvy
mutals; copper, lesd, and sime, cold extraction (Till,,). The follewing tab-
ulation 1ists the vericus smalytical methods employed:

hntinony Ward and Lakin (1958)
Arcanic Alaond (1953)

Cold Coppsy Commey and Nakims (1956)
Hesgenmess  Waxd, lakin, and Cannsy (19€3)
veweury lawsive detector, 0.1 1 pmp
siiver Bloem (umpublished, 1965)
Totsl MM, Bloom (1955)

The recent, meh publicived test for silver devised by Bloom &5 as yet
not svailsble to the profassion in goneral. An adoquate test vecemtly de~

wdym




vised by the US.0.8, Ohgeom and Lakin, 1963), is wproven and e wuech mowe
laborious than Nlosa's. Prof. Bloom has made bis test avatlable to the writer,
a2 2 woams of hurther eontvolled testing prior to publisatien.

Geschenica) resulis

Tach of the clements is discussed sepsvately below, and froquent refers
tnes is made to the individual maps portraying anslytical results. An st~
tempt 1s made to evaluste each alement in tewms of the signiffcance of the
geochenicsl results, oz well o prasticability of the element in futwe ox-
plovation as sn fndicator of Cetella-type oves.

In vaferring to the geochemical mupoe, the readsr's attemtion is directed
te an appavent snamaly In the nortdemet corasr of the semple grid, centeving
over sample mos. 18, 19, 22, and 23. This aves shows positive vesults for
practically each of the slements, snd hey represent an untested exploration
possibility, If tmvestigatvion of the surface veveals no obyicus source of
contaminntion such as o1 haulage rosd, ore storage, assay office, ete., it
might be worthwhile to see where this smomaly projects through the nsarest
nine workings.
goochamical tronds ave ocheerved in the disteibution of antimeny values. An
impressive trend is along es appavenmt Zeult or other minerslized structure
trending down the suall valley from smyple nos. 66-06 1 20° W to sawple no.
22 and wasple vo. 1. A rule high fs positioned over the Lstella vein, indi-
cating geochesical relief to bhe sz follows:

backgrownd = 0 « 18
threshold = 15 « 2§
anomaly = + 25 ppm 8D

Unfortunately, the snomaly is large, and bread arens are in the thresheld
vange for entimomy. Minevalized faulting, wot known to contain ore shoots,
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shows up at least ms well as the wetn ftself. Purtherswore, the spalyticsl
procadure for antimony is very tediouws smd emesecting, Yore suitable tech~
nigues were found (sse below) and the uwse of antimony in general prospecting
in this mres is not rocomsended,
Arsenic,~~Unusually large msoumts of avsenic fn the sofl show no cleaxly de~
finshle relationship to knom ore, although it will be noted that one of the
broad arsenic highs ie positioned over the Eotella shoot. Becsuse of the
errvatiec distribution of arsenie in the ares, the slement is oot wecomsended
for uese in the distriet,
: (gold sxbrsction).~~Only & very general positive cerrvelation can be
made bstwean Cug, values and the fotella vein, Copper i3 hers apparently
quite mobile in the sell euwviromment, and nigration of the element conforms
only portially to the topography. Use of copper is therefere not recommended
in geochemical euplovstion of the distriet. Although the wethod is simple,
it wvould introduce difficulties in interpreting explocation targeta. Other
more suitable methods are indicated (ses below).
Mersupy.-«Ao has been observed elseshere by the writer in commection with
preciouws metal mineralization, mercury over the Lstella wein suboutcrop ap~
pears to ewhibit a peripheral psttern te ore. In this vase the hanging wall
snd one end of the ove shoot appesr to be apprecisbly higher in trace mercury
than the ore iteelf. It wight also be presumad thet meveuwry msy occur over
the ops of blind ore shoots, making it a valuable guide to ore st depth.
This may be taken wup agein &t & later depth, after shallow explovation pose
sibilities have been thoroughly investigated,

Poxr the time being wercury should not be weed, even a5 an indirect indie
catoy of ove, in the Betty 0'Neal aves.
Bilvex.~-A positive anomaly for silver is shewm over the EZstella ore shoot,
indicating that s stable onidised compound of silver is retaining this ele~




ment in the soil. Silver is probably fimed g the chloride. This velatiom~
m;ummscmm:amm:m Geochemical re-
1ief is indfested to be:

background = O « 1§

twashold = 15 - 20

monaly = -+ 20 ppm Ag

Bloom's new determinstive technique for silver is quive simple, and Lo

subject to only cie apparent shortcoming. Hercury, and perhape Disemuth as
well, contribute ¢ yellowish color to the dithizenate colorimstric reading
made at the end of the test, Mevcury interfevence can be ¢liminated by muf
nmmmhmmtpu.nwmyummmh
mhmmmthmt&hluﬂ{mm. n any
avent, it appesxs poseible to meke suitsble veadings in spite of the iater=
m.dmmumMnﬂadﬁtWhm

~wp woll~dofined TiDi,, high is cbserved
over the Lstella ove shoot. The heavy mstal i suspected to be lead or pere
haps partly mime, It is vevely copper. Thews {s a tendency toward disper-
sion or "training” of values dowshill from the subouterop, indicating the
secondary lesd or mine oxidized compound to be slightly wmstable. he range
in values is fmdicated to ba:

backgrownd = 0 - 10

thresheld = 10 - 13

saomaly = + 15 ppm Ty

The ¢old extraction of the total hesvy metals {s cvw of the wost siwple

of the gecchemical tests, It is indeed fortumate thet it meay find applica-
tiom on the Betty O'Neal grewnd. Any two sdjacent samples showing 10 ppm
Ty may be considered to approach e threshold situsticm. The use of Ty

u’&




85 & vecoumaisssnce tool, followed up with silver as a detelled methed, is
described below wader the heading "Bxplovetion Recoumerdations”.
e MO LB,

Two of the sisplest end wost straightforvard of the geochemicsl methods
show greatest potential for wse in geochemical explovation of the aves. Total
hoavy watals (cold emtraction) and silveyr show prondise as indicators of Zstella-
type oxe.

Antiecny and venganese show positive results, but ancweliss eze iargs,
and bwosd avess ave in che thweshwld srea. Purtherwore, the smalytical tech-
Riques for these elemeuss are woxe complex than for silver and the total
hasvy metals. The mest practicel wee of antisouy and sanganese would be if
& vapid chsck of laxge ovess o 8 wide~spaced sample grid weve desivable.
Such work 43 et reccumuiod

Copper (oold extraction) ie oot a veiiable isdicator of ores of the Ketslla
type. Glight geochemical comtrast is obiaived, snd the corvelatiocn between
high vaives auwd oxe 1s slightly confused bacause of the apparent supexgpens
wobllicy of copper,

Axseniec shows a pattern of bwosd, erratic highs, oot all of vhich ave
related Lo ove. The wethod i not vecommended.

Mevoury is notably higher in the henging wall of the Escalls vein, the
sctual ove shoot sbowisg @ vegstive covrvelation with sercury valuwes. This
peripheral distribution is thought to be sn inferior guide to ave.

SARATRLL BOCORMENCALLONG

Results of this orientation study peint to a simple geochemical explor-
ation progranm of the main properties of Datty 0'Neal Silver Mine, Imc. Mr.
Ketron has indicated a rectanguler area, elongate north-south, caprising
about one square mile of prime interest. If this sres were soil saupled on
& 100-fc. grid, approximately 3,000 samples would be uollected. iy, Xetyen
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siveady bas caken sbout 1,000 umummmmmm
m-mmmm--umw.mmm¢M-).-m
@y Do useiul. nummmmmmmz,MMm
be wnduly difficult.

MMMh#M.ﬁMMnﬂmMW
mwn.ammmmmmmmm. This will ze~
pm.mnm«mmm. The cost of seresning is approx~
jmately the sese as pulverising. mmu.mwuﬁsmmu
supsrion zesulis.

AlL of the 3,000 samples should be wua Jov Thign. Any o adjecent
mhuhummmmmm.wm;mmmmmw
mmm)mumm-m. mmmmﬂm

call in the follewing WAnRer . Detadled seaples should be collected o 10-ft.
muamﬁumn‘MMhmwm
sEpla. mmmmmmummun.m”
lows rveconsalasence sasple site. Zach detalled sasple sheuld ccmsist of 5
Mmm,mmupmmmmsmumu
ddee. Mﬂm”dMMkmlmudMquutmm
mmuuh.aﬂmwm”mwlmmmm.
of four pits in the quadrents of the cowpass. The five portions ave wimed
wummuuwm.
mmmmwmmummmmumm

small size of silver mm.nnlln.mmm-lhum

during omidation and weathariag.
u:m,ma:m«plmnm“kumm1

follov-up wori, umummmw:mwwmum
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best half dozen or so for sctusl explovation and development. Unly at this
point would it be mecessary to utilise geologic criteria iu selecting or io-
terpreting prospects. Even at this point, the writer would prefer to select
from the geochemical prospects on the breis of ease of emplovation and develop~
went, rather than suspected geologic favorability. It ie st precisely this
point thet most explovation veatures go astray. The drilling of exidized
precicus wetsl cocurvences is notoriously discoursglug. If & short cumel

or shallow sheft and crosseut can be plammed at anything approaching the cest
of drilling, an undergrouww opening is by far che supericr explovation wmeihed.
In this vegard, the cbvious peint might be ve-suphasised. A well-defined
silvey suemaly in scil reflects an extvemaly shellow target thai caa be ex-
pactad to be deaply weathered. Dyiil hole intevpretstiom is very difficulc
wdey tiwse conditiows. On the other hand, short tummels can often be easily
driven, especially by wounting a screpsy at the portal to eliminace wucking
and tramuing. Up to 50 feet or se, the vesulting swall sise end Lncressed
efficlency lowers costs to the puiat vhers tumneling mey be sericusly cemeider~
od a8 on explovation techunigue. It has been the recent expexience of the
weiter that the biggest difficulty is a peculisr feeling on the part of saaage~
went thet no physical work should be dowe waderground uatil the prospect hes
been proven up by some other weens.
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A tebulation of comments placed upon ssuple envelopes by D. R. Ketrem, saupler.

Sample Mo, Cooxdipatap Comment

pozer cuts, disturbed ground

Barely discernsbla dezexr cut

Above quarts vein in susll cut

Side of caved stope, footwall side of exposed fanit

aEEEENNEERaRNR lK!Exuuﬁxnl‘tﬂugnnnnuﬂ‘s'nll!!‘ MuEmmmaaE
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tHote: f.8. © not sampled.
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Heay digpings, near vein outcrops
dueap
of old diggings
diggings
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Appendix (cont.)
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