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GRAVITY SURVEY OF THE PIUTE CLAIMS, PERSHING CO., NEVADA

Introduct 10#: ‘

The following 1s ;a’ brief report cbverina the gravity survey of the
Piute claims, which are located some 14 airline miles southeast of
Lovelock, Nevada. The survey covers the 12 Plute South, the 11 Piute
North claims, and the erea between them. In addition one uwile of tuv-’. |
erse was run along the roud from the esast boundarj of‘ t;im Plute North
and apother from the west bound#ry cf the Piute South group of claime.
The delivery ftems for this survey are this report plus a niﬁplp'nou-

guer anomaly map of the area.

Stationss _

The Gré‘v!.ty Map was prepared from gravity data taken et 155 stations,
91 of which are on the claims proper. All of the stations on the claims,
except one, were located by chaining from cleim-corner or s\tdc-kcaneat "
posts. The southwast corner post of clatm P22 could not be loéaékd; the
'k corner poh some 240 fc to cha wast was used uutnd. rhe chtm stations
are located at the comeu of a racunzuhr grid, the nnu: cell of which
is 500 ft long 1n c.he nor:h-south direction and 600 fr long in the caste

mat di::acuon. The stac::lons along the road were located 0,1 mﬂ.e apart

using an aucombtle odmater; the odomater :udmau on these two :u\m:naf o

had to be adjusted slightly to fit mp-tdentiﬂabh fantuxu wcb u btmds 5 :

{n the rosd. The otm:iona between the two sroupn of elutm were located

using a Brunton compass and pncmg from clai.m-comr or atda«ncenur poatn

or from map-identifiable £umres. The pncing accnrncy wuu cb.ckad (1) by




closing the traverses, (2) against the sutomobile odometer, and (3) using
the level stadia. . _
The elavation: of all of the abovae stations were obtaimd' ‘by differ-
ential levaung with a Zeiss Ni 2 self-leveling level. As there is no B, H.
fo the imedilate vicinity, a.ll elevations were measured with respect to a
hub set at the k pole at the southeast cornmer of claim P. Using the
U. 8. G. 8. 15 Lovelock quadrangle sheet as a suuh the -lavauon of
this hub was taken as 3950.00 f£e,
To furaish date for the mdarprocatt'on two additional gravity :tattona
were established, one at the summitc of Wildhorse Pass, and the otiaer at tha

y-intnraaction of the power lines in aoc. 30, 'r. 25 N., R, 33 E. The

elevations of these two uac:ionn were taken off the Lovelock ahaet.

Da.u Reduction: |

For @ouveuiem. the hub uaad a8 the eleuuon base wvas ualaceod as
the primsry gravity base station. This station was reoccupud every two
houfa during the course of the gravity survey in érder to mtqimize errors
due to instrument drift and earth tides. A smooth drift curvé.ml con~ -
al;ructed every day from the base readmge. The instrument drift provad eo
be very small. '

- Tha s!.mple nonguer anmly Ag as plotted on t;ho Gravuy unp wu

computaed from
Ag =g, | | + o.oszma: - 3900, 0) + gL
Measured gravity Free-air and simple !.ut:u:uda coznc!:ion ,

with respec: to base Bouguer correction

vhere lh ia tha elevation of the a:ai:to{n.f .




/

'ﬂw first tern of thi.a equation was determined by subtracting the
instrument rgaﬁ&ng at t,'.ha bqaé (wqucﬁﬁ,fw drift) from the instrument.
reading at the station md comftlhs tha reaultiug d;fterema tﬁ mgnl. |
For the Worden (Ser. No. 407) gravity .iat.er used the scale constant is
0.4657 mgal/div. Ptompreviéus surveys with this meter it has been
determined that the prébabl_e error of ‘tho Anstrument reading sccuracy
and the drift removal procedure, mm&d, 18 about 0.1 wgal. The only
two stations repeated chcckad wi:hin 0. 01 and 0.03 mgal ; this is b@ttax v
than should be expected. | - L |

The constant in the second term m the equm:ion,~ .‘ghe, combined simgle ‘
‘Bouguer, free-sir correction, 0.08216 ‘..u'sial/f!:, gorresponds to f'an.:agsmd
density of 2,50 g/cc for the mrtwnd'&ng bedrock, This figure was selected
as & ro#gh average of the dansiues of the Tertiary pyroclastics, ‘wmch.
can range from 2.10 m 2 45 glec, end the demiehe of the Mesozole
metamorphic and 1gmoua rot:.ks axpoaad m the. West Humbolde aanga. ‘thaae
latter are on the order pf 2.70 glee. R:tnrs induced in the amly'by
errors in assumed density should be quit:c swall; because only omu’ du}-ﬁ
ferences in alevacion exist botween s'ri.v!.ty stations over the entire area
(meximum difference = 195.& ft). m Bmaguer. free-air correction s not.
very density dapeudan: fm: suall changes in clwn!:ion, _

All of tha almt!.om obtained vit:h tha ‘.lml ahould be accuratu to
0.1 £¢ or 1eaa. Host. at.at:imw were on clfamd lavel traverses with m ‘

mx!.m mot ot’ closmrc on any traverse bet.ug lean tlmu 0.3 ft:. Rma. .
| errors !.n the anomly slm to errors in elevaz;lon are nagugible. . |

‘l.'he lautude correctian factor vaa calculutcd trm .

K ‘a



k = 1,307 sin2@Pugal/mi » 0.1219 mgal/500fe

vhere ¥ {8 tha ldtitnéc. All stations were plotted as accurately as
po;sibic’. on the map. In order to de'a).‘ aﬁly with positive corrections, the
- morthera boundary of the Piute North clsims was. chosen as the zero of
latitude. g, waa detexmined using k, -l.l given above, and the measured
duuuce from the zero line. It is est:imted tha£ the morchings of ali
stations shonld be accuram to 50 ft, aauca. errors in t:hu anomaly due to
posicioning errors ahould be mgligible.
The probable erxrvor of thn simple aousuar :momaly 4t any - atat:..on u

estimated to be 0.1 mgal. S . | |

It should be noted here that the word "simple" means that terrain
corrections were not included in the mw. ‘rhé ﬁarram #orrmtim was
calculated for only two atations: the gravity base station (O.M ml).
and the Wildhoue rau uauon (0.73 mgal). 'I‘hou two were datérmined |
for use :I.n thq tnmrprotatton. 'thc calculati.on ie faixly uwlo but
1¢bors.oua. und. hmca. expamiw to ﬂo (an numam 20 work d&ya for | :
150 stations). Includi.ug thc tarrni.n corracuan mld oaly add some

0.2 mgal to the anomaly to those st:al:im nearest the range. The ahapu of
the mmlm would be tmchnnged. N |

The smple Bouguer Ammaly Mam o

'tha gmvuzy data were plottcd &nd contoured on a 0.5 mgal cautour '
anarval. ‘rhe cruvu;y Map ts in the pockat: at the back o£ ‘this report.
'rhe smwoothness of t!m gravity contours indicatu that r.ha stacton dcmtty
48 sufficiencly Mgb tb uccuramly deyicu the aravtty pat:tem. Ko



adéitional informstion would be obtmined by scetting more stations in
the contoured region. This meane thet the geologic features producm
the observed anomalies musat be at depths greater then the station
apuclus.’ - | |

Interpretstion:

It was originally hoped that the gravity survey would prwi.ds ine
formation as to the quantity of iron ore precent and at least a tougl: 1den -
of thel shspe of the deposit. It was also hoped that 1f nomﬁaane:ic hematite
were present that it would be present in sufficient quantities to produce

a srairtty high'; Ideally, the gravity h‘igh“predmd by Both'vl;.ha umﬁitc
| and the hematite ﬁx‘wld bo on s smth. ami gentle, jz'ng"i'.cﬁull zrévtty slope.
The anomalous maes (the &ron"nie) could then be f.ound‘bj np'plying‘cauaa'a"
theorem to.the anomaly after removing the regional gradient. hrfomms the
iequt.rod numerical integration would then yisld tbln size of the dopbsu
: du'cct.l.y. ‘rhc depth and horuonm extent of the dapau.c would mn ba
daurmmd by uppmmtinz tho ore body by am uepl- mnric form.. A
mch as & cphum or eyunder. ur by uuus some graph!.ul mthod i.nvolvmz
trisl md error mmpuutlom wtth & gravity gut i.cule.

Unfortmttly. a uml look at the Gravity Map shows m £onowiu3
aad !aec. It !.a dtfttcult. £f not mposntbln, to dotarmtm mycmna nbout'
the quanticy of tha ore from the gravity. m’luo. 'rbo ore zoms lhnply
do not produco rccoguuable gravuy higha. In face, thn mgmtic htgh on
the m.ute North clum cotnc!.dss with a gravtay Lw. ‘!'here axe two xath&: ,
'olwtoua reasons for this lack of a good htsh dmg m ore. "

The chief reason is that all 1ocnl xnvtty mlut m this rasi.on




are masked by a al:eep grnvity gudiant. probably dus to basin-md-um
type faulting, ’.rhia ateap gradient continues baaimmrd for some dint:mce.
as evidenced by r.ha road traversa nar:hout o£ l:he rtute uort:h clam and
the gravity utnti.on M: :ha yni.ntaraectton of the power lines, Dtdmry
inverpretive procedurea can for 1ocati.ng the fault trace alr.mg the max«
froum gravity gradient. which u probably not mapped in this case. Cauon ‘
Sink shows up &g a gravi.ty low because o£ the relatively light baain |
'sedin\enu and voleanics as compared t:a the heavier "bwement“ rocks expoud
in the surrounding hills and ranges. ' |

The "bassment™ in this region is usually coneidered to ba the ‘ﬁre-
- Tertiary compiex of Mesozoic metamarphmvaud igneous vocks, "thhse are the
heavy rocks with éena!.tms on the order of 2.70 glee. The Ter:ury rockn
in thia area, as mu aa i.n many mman m ‘the western Great ‘Basin, are
pxedmlnantly ughi: mum:r&m sadmnu and pyroulastica, welded and non-
welded tuffs with soms interbedded smmun flowe. The downfaulted beain
contains great l:hichmnea of these um mm. undwbudly sraacer o
thicknosses than are uxpomd in the bmrdaﬂng ransec. as well aa unm
solidated Tertiary and Quaumry debris. and hhmnan sediments. The |
gravity gradient hare on the northern mrs&n of Carson Sink is as utaqp
as that obaarved m Rmy l.ak« Vauay, calumuu. 'nura. tha t:ocul
anomaly auounced co sm Sﬂ ml. md :he mt!mtad depth to “!xuemne"
over 5000 !t:, vhich piacen "basement® floor balow sea 1m1. f B f

'J,‘he aetual. mchmiam of basin md tmse fnulcmz u u::.ll tmknm m
wost mstaucea it 1s not lmown wher.her che fault:lng takeu placa nlcmg m

trnce. sevuul traces (atep faulting) or along xather w:ldc ahaar ms. N




hlso, any fault surfacaa exposed to the air wi.ll have been modiﬁed by
exosion. ’fha gravity mthod will ordinatﬂy not resolve thia prnhlem. ‘rlms.
- L& $8 best to vefer to the dip of the bedrock mrface rather !;han to. the
dip of tha fault, Using a density contrast of ‘0.51 g/ec, as ‘thd belw,
the dip of the badrock surﬁ&ca in the area of the uniform gravity gudiont
was detemined to be 24‘ :

The other reason for the lack of gravzcy hi.ghs auocutcd wi.th the
magnetic highg can be found by making a detailed study of the density and
the geometry ;nvolvéd. 1f t.lm o':_'e 48 assumed to _ccns’isr; of magnetite in
diorite, such thér. t.hex'fe is 32% Fa in ":.ha rock, then the density “‘oi the |
ore plual- rook is about 3.74 glccf A five million tqmemttm ot’a_‘ body
would produce a*gravit;yuanmzaly’of;‘onlylG'.l;Omgal'i.t'acanccred at 744ft.

’T!‘zgl 744 fr of light volcanics would produce a negative anmly_of. 4.85 mgal
with respect to the surrounding bedrock, A 65 £t step !.ut:ha '.‘,b.faamﬁm:“ }

| at this depth ﬁmtld' produce an ,nnmly_ of the am size as ,t_:'h:at due "°  N
the hypothetical ore body. | | e

-A gravity summy in the area o£ the !’tut:o chhu wi.l.l mt; yi«ld wy

direct mfomuon commtng uon duposi.t:s. whan Appu.ed uucmufuuy in
the past in this part of the at;ate, tho grmi.ty survey was Tun in mrun ,
vith no m: very utzth ‘l‘artmy and Quat:ermry cwer. 1.:- ri.sht tm cho
| . "baument," 'nw rocks of thu "bumnt“ 'mpm. tbough wtym a guu i
deal in nompouition. have m:iy the seme denatnies. ‘l’hua, gravi.ty ‘ :,.
anomltea msurod on the "basemnt:" surface can be lnurprond m tm’:
o! iron ore. e |

Though dl.ract mfomtion about iron ore can not ba obtained. qui:c 2




bit of useful geologic inforn\acion can be abatractcd from the gravit:y data..
As mttoned before, the staep gravi.ty gradient on tha east aide of

beth gronps of clai.ms cmesponda to tha ateep dip of the "hatemnt" :?ockt
beneath the volcanics a,m! the va).ley ful. Iron ore is not found in the
‘Tertiary section in this teai.on. 'l'hun, iron in ereas much to the aout;huat
of the Piute claims wenld probably be too deep to be minad economically
even if the guantity and quality of the mmergluacm were high.

| The main fault i;oanding this, the southeast, side of; the West -
Humboldt Range is farther baainward in the area 'of the Plute _South than |
in the erea of the Piute North claims. In fact the Plute South claims lie
over & broad shelf of "basement". rock, which from the evidence of the one
uile gravu:y traverse down the road. mﬂ: extend for some distance to thn
southwest. 'rhis shelf or bench {s at Py dapt:h of 744 £t at B.D.H., Ro., 1, A
little to thc west tha cover 1s. evidontly still t:himt. ‘probably munclug‘ .
" to less than 550 fr. This shelf should be investigated in detail with a
mgnetmur survey. !_'?m a strictly geomorphological point of view this
shelf shéx_zl’_.d not be termed a pediment. However, the surface of the urzmy
volcanics in this ares mtght: well constitute & pediment. The vamjet 6
only 16 £t thi.ck :ln D.D.H, Ho. 1. - ‘

 There is a di!farenu in zmwuy (hcludmg t,arrai.n cor:ections) o& i
4.82 mgal betwaen the :t;auon at: wndhotse Pan. which is on Mcamrphic«. ',;
and the station at the aouthun corner of- claim P, vhich 1s near D, n.n. '
Ro. 1. Asauming thta ancmaly t:e bc due mtirely to the 744 !t: thtclmua 7
of Tertiary volcmi.cs. we find & dmlﬁy qoncrue of 0,51 s/cc for thc |
voloanice. This £igure is in mrumnc with yguur_gd Wvdgngitign_@nd ‘.",‘E‘,‘.



density contrasts used eisawhera in the Great Basin,
Since the magnecic'high‘on th§ Plute North claims is in a region
where the kxav;ty pattern shows a g:kd;ent,_ic is difficult to determine
an exact depth io "Baseﬁant" inﬁamuch a8 the gravity ancialy at D.D.B..Nd. 2
45 lower than at ». n.n.ao 1. 1¢ should be expacted that the depth to
bedrock 15 aamewhat sreater than the 744 ft encountered in No, 1. The .
actual depth is around 790 tc (Peraonal commmication, I. F, Moore).
Tha uorthwest-soutaeaet tranding coutours across the northeast
corner of the Flute 8outh elaims would seem to indicate & structute
transverse to the main faulcins. The mcsc obvioun explanacion 13 ‘that
there is a aizeable fault purallelins thit trend, (The depositton of
- the ore may have hacn cantrolled by this fault ) If the proposed fault
‘cuts the volcanics, then detatled surfpce zeologic mapping should de:ect
it, In fact the Tertiary atrattgraphy bf tha West Humboldt Range will |
have to be thoroughly workad out before au accurate 3cruetural ptcture ‘
of the area can ba obtatned. The proposed fault, which would aerve aa o
an axplanation for the hanching. probably extends baatnward for anun f;j?
distance, as evidanced by the bending of tha contours, |

_1 1 htsh and low 1mmgd1ata1y south of D, n.u. Ra. I‘J'

could be dne to irreénl;;itieo in tha “buaemant" ouxiace. ot. perhaps.l ; 
to Teftiﬁ”? V°1°8ﬂ108 Wiﬁh markedly bishar dausittes. such as densa :,;§ 
basic flows, in tha prcdominantly 1£ght pytoclasttc seation. Local

_faulttng is anather paaaibility.‘ '

The nosing of tha ﬁkavtcy contoura in :he Piute Rorch elaima &
‘, P 12. 13. 14, 18. and wﬁy have 8 ntmilar origin. The zravicy “noues"7’
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could be produced by undulations of auplitude less than 100 £t in the
"baseuent" sdffaca. Whether | iheaa undulations are structural or erosicnal
(valleys, since filled with Tertiary volcanics) is problematical. 'l't?c
gravity pattern could have been produced by east-west faulting through
the north edge of the msgnetic high. The deposition of the ore, then,
could have been controlled by the faultimg.




Conclusions:.

This gravity survey did not divectly détecr. the ;ton ore at the
Piute elaj.iah.‘ (‘rhia. pt codrga. could not have been predicted in advancd
of the survey.) The aiirvey wéuld. tend to eliminate from consideration |
the area basinward from the Plute claims because of the major basin-ande
range type faulting.

From a gravi.mi:rtc ‘point of view the most favorable area for
pioapacctns 1s southwest from Piute South along the bedrock bench.
Between the Piute clam and the West Humboldt: Range proper is another
l1ikely area. 1f l:ha ore ie mgnet!.ce. & magnetometer autvey should
detect it. ’rheae aress would be recoumended more highly if it were not
for the fact that 'savamlsccmbaniea have aeromagnetic coverage and
have not acted. ‘

In eny case detailed geologic work should be done in thc area to
see if the structure can be determined. The Tertiary stratigraphic
yroblm will be a difficult one to solva.

~ From both the magnetic and the gravity data the souchwest comar

of P 5 appms to be @ good place to drill, It is on t:ha bedrock chall B
and 48 m.u on tha mgmcic h!.gh There is alwaya a pouibiu.cy of s :

" hematite in r.ha ateu. ::hougb 1 u doubciul. if o gravity survey could

detect it.

MJW

Jamaa I. Gimlel:!:, Geophyntcict
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APPENDIX A:

rirat. let us consider a magnetito orebody of 200 million tonnau;

the ore is aosumad to run 447 magnetite (32% Fe) Using 2.62 g/cc as the
density of the hoae rock, the denaity of the ore plus host rock is 3, 74,
the radius of tho aphare i 1000 ft. The gravity anomaly, shown in Figura 1,
was drawn assuning the center of the sphere to be at a depth of 1744 ft,

i.e. the top of the npheré is at the 744 ft depth 1ndicated‘byfn P.H. No, 1.
Two things ehould be noti¢ed. One, the maximum of the anomaly is only 2. 98
mgal Two. & 500 fr grid is more than adequate to depict this anomaly,xr
becausa for that depth of burial the anomaly does not drop to. half of its
peak value until 1150 f: from the center.

,uIt might ba nn:gézhere gha:. t;k;ggﬁthﬁ*suacaptthiltty;ofwmagnetite'
to be O.S‘e'g.s‘, éuchlan~otebody wouid:produce'a vereical'magnatic
anomaly of 20,400 gummaa. The ebserved azoo gamma anomaly could be pxo-L ‘

duced by a 14 million tonne apharical orebody centered at 1260 ft. ._
The great thickneau of lisht rocks in Carson Sink will prodﬁce a t
‘negative anomaly of abaut 30 mgal. thia is evidenced by the totel anomaly
of 13 mgal obsarved in thiu aurvey with tha steep gradient utill ccn~ |
tinuing baainmnrd. vaing Py density Qontrant of 0.51 g/ce, a vartical |
step (fault) of 4600 ft could cause tha 30 mgal anomaly. rigura 2 ahowa tho
anomaly over aunh a 3tep, buried to a dtpth o! 7&4 ft. rhe scalu of
Figure 2 18 tha same aa that of riguxa 1. i ' '
Gravimatrie methoda do not - lond thamaelves, eanlly, to the detar~
mination of che dlpa of faults. In the axea nt the Plute clatmu tha gravity ‘

gradient indica:ea staeply dipping nur!aca. In ﬁact tha observed maxlmum
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gradient of 2.9 mgal/kfe s cloaely matched by the 3.0 maximum gradidnt

.of the tbnoretical gaometry of Figure 2. The geologic probability of
reproaenting a fault by a smooth, vertical, plune aurfaca should be con-l
sidered in what follawa.
- Pigure 3 is a camposite of riaurea 1 and 2 showing the. anomaly of

~ the sphere superposed on the anomaly ‘of the fault. It ‘s quite obvions
that undulations in tha fault and/or upper plane surfac« can: maak the
effect of aveu 8o large a sphere.

| Figura 4 1s thn gravity yrofile along A-A' as shown on tha accam{
panying. map. 2h1a pro!ile runs through D.D.H, No. 1, acroas tha magnatic high
roughly pcrpenﬁicular ca the regional strike A nurthwsouth profila throush.‘
D.D.H, No.l wnuld uhow mnre apparana cloaure. However, it is. £elt that the ,  
relatively stncp gradinnt north of D, D.H. Na 1 48 due to the tranavutac
- fault postulated in the Interprecatiou teccion af this report. _' 2
1f the lmooth curva, shown dashad 1n Figurc 4. is aubttactad from

the anomaly. :hn rasidnal anomaly, plotcad below. rcaultu. The dasheé ﬂu:vn

is a cleao apptaximanion to the fault curva of ?1suro 2, The reaidual

anomaly can be yroduca'ﬁwy:a 30 millton tcnna ephorical orebody cnnxotn 3

- at 900 £t The rasidnal high iu locaeed'uamn_looa fr -outhenst cf hha
- magnetic hlgh. :n vtew af the limitiai re of,thn assumptinns tnvoi' d

.cho 30 million flguravahculd be t‘garj .being eorru¢g onlyfgo

of magnituda, not aa rnéaxa&t tonnaga

Fisurea 5 and 6 ‘fa the gravity profiles B«B‘ and G-c'. raspa

across the magnettc highiin Piute North. Profiln -B' is ptrpendicu“

the regional trend, whilq c-c' parallela ic. Tha poine on the profiia
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marked "I" the intersection of the two profiles, i.a vary near to the
center of the maguetic high | | |

rrofile c-c', paraucl to the m:riko. was drnwn ni.mply to ahow that
the axebody widently lies in & suall gravity lov vhen vieved in this
v direction‘ ‘l'he :mdulutions may ba the expression of the transverse faulx;ing
.postulatad :Ln the Interpretation sacuon. Sthey wnl. ‘of courae. umu: t.he
‘mcuracy of depth estimatas and tonnagas obtalned uaing t.ha dat:a of prafile |
B-B'.

wa can agam remove cha x-egional gradient (shown as . t:he dashed curve
in rigura 5) from gravix:y profila B-B' by assuming it to bn the result of
a vertical step £au1t of &600 ft diaplanemn: ‘The resulting residual

anomaly c¢ould be produned by & 18 mi.llion tonne orebody centared at 885 ft.

Conclusions: v

| In view of the many assumptions involved, i:ha dat.a abtainad frmn
profiles &-A--’ and B«B' ahow surprisingly good agreemmt wu:h fact. The
tonnages. 30 miluon tama £ax riute Eouch nnd 18 miluon tonnes for
Piute North (both of 44?. magnatite). agrea q\m:a closely with thosa nb- o
tained from’ the magnetia *anomuec. This might: indicate that little hmuu |
is present. The theomciaal dept.hs are qui.be <close to the daptha whcm orﬂ
was eneountemd An tlw twa drill holes, even to tha ext.ent that ore uhwld '
be aomewhat nearar the surface m mute North than in Pi.m South. 'L’he
lengths of the. magna!:ic anamalun tandc ta 1nvalidate tha sphqrtcal ’
: assmrption: the tennages, abowa, are ytohably on the mmimum a&de. Of .

course tha grade decuaaes avay from thc magnetic high
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For further exploracion it might be advisable to £111 n the
magnetic aurvay. Then. using magnetic . suscoptibiliciea obtained from tha
two drill cores it should be poauible to make & good estimatc as’ to tha

amount of- magnntite prasent.
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