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GEOLOGY OF ‘THE BLUE STAR GOLD
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BEPOSIT NEAR CARLIN, NEVADA -

GEOLOGY OF THE BLUZ STAR GOLD

DEPOSIT XTAR CARLIN, NEVADA .

The Blue Star Miné, formerly knowa as the Number 8§ Mine,

is located in the Lyan mining &iscrizi about 23 miles nortirrest

of Carlin, Nevada, in northern Zurekz County. The property was

first claimed for turquoise in 182% and the first year 1899 pounds of

Y

gem quality turquoise was wined. £old was first recognized at Slue
h

Star in 1959 2nd a seall Eyaaiée plant was installed. Newmont

Mining -Corporation acquired the proserty in 1668 and after an extensive

three ore bodies. The total

drilling program successfully do
gold ore reserves developed a: 3lue Star sre about 1.8 =million teas

at an average grade of 0.12 cunces/zon. Carlin Gold Mining Company,

n

a subsidiavy of KNewmont, began open pit mining operations at 3lu

Star in 1974.

The Blue Star deposit cecurs iz the upper plate of the Robztts

ey

scture ciscussad in the literature

Mouatains thrust fault, a regicnal
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by numerous 2uthors. The Roberts ¥ountains thrus

significance when the Carlin goid Zersosit was found a short distance
& 7

elow it in th one of several uplift
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blocks exposing Cambrian through Davcnian age lower plate zicgecsynciinal

sediments through a thrust sheet of O:rdovician, Siluriaa and Deveniaz
eugeosyaclinal and transitional sedizznrs. Mere reecently, gold

deposits have been developed in uSpe- plate rocks at the Doatstrap

and Blue Star properties.

The Silurian and early Devon z2ze Roberts Mountains formatiea

ind overlying Devonian Popovich lirestone are outcropping 1000 feet

-




'south of the Blue Star mine. Although ne siguificant gold mineraliza ion

has beep found in the iover plate rocks along this extreme northers

‘beuaéa:y ef the Lymn Window, weak alteration and iron oxide staining

are absevved. Several substaniial veins and pods are euteroppin"

R aaé einer production may have come from some old uerkings 6n one north-
* west treading vein.
- Upper g;aée sedinents at the 5lue Star mine make up a stratigraphic

segaeaee of unéezeﬁ—xaed ;hxc&ness tha: can be d1vzded iate twe groups,

a gesgerg asségiiagg silieeess facies and a tramsitional assemblagg

ies. Ihe szlieeeus facies consists of cherty shale,

qeasgzz‘ie saaqsaaae ané sandy s*itstong. The thin bedded cherty si

,fafns gfanzaeaz ‘asistaat eu:ezoya and eccurs ar several horizens in
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the  siliceous sequence. ,The

of detrical quartz with minor

“ :

“ Zenal earbemaze—‘ac-es vnderlias the sxliceous

rad by a é%@asz piase. This thrust is typiecally recognized by

and fault gouge with stroag clay

beth walls., We have adopted the name Blue

leealities in northern Eureka Councy.

Tansitional carbonate rocks are primarily sequences of lime=-

R

stones, delomitic limastones znd sandy calcareous siltstones. One

small outcrop of fossiliferous limestone contained a few corals of

probable Devonian age based on field examination. Hydrothermal

alteration resuliing inm carbonatg removal and claf alieration is .
wvidespread amoung the carbenate rocks maki ing evaluation of their -

fresh compositien difficult. Contact metamorphisn of the carbonates .
i{s develioped alopg numerous dacite prophyry dikes. Insufficient

utcrops. have prevented descripticn of the complete azureole. The
tactites examined in the mine area consist of diopside, quartz and
caleite, a mineral-assemslage characteristic of hornbleﬁde-hornfels
facies metamorphism i;rsilicgous Golomitic limestone. A sample takea
from the margin of the east pit dike alsoé conrains 123 biotire,
reflecting higher temperatures near the dike, while the cuter
fringes of the aureole are marked on 35S Sy recrystal
proggessive metamorphism was active, an intermediate trezo
ceuld ke expected aithough one has not yet been docuzented.
IGHEOUS Rocx

Igneous rocks of two composirions are known at the Blue Star

mine. A prominent dacite porphyry dike swarm striking northeast

outerops just west of Blue Star and appears. to converge into a single

sfructure north of the mine area. Several small sills are also knowm

The dacite porphyry has been strongly altered and its exact

. original composition is wnknown. YVoantmorillonite and kaolinirte



. .
. éevelopaent represent two low temperature alteration types. Remnant

PERY

g tyde alteratien, Sericitic alteration in the dikes prebably represents
3 §§§§g? temperature hydrothermal phase which is often associated

g&tﬁ'geié“sisetalizazien. There has not beea any recegnizable zoning

of these alterarios types and theéy freguemtly everlap.

Y1 ‘guatez dlerite plug outcrepping about twe miles north

- Bas 26 eagly Cteraceous age of 121 + 5 million years

'3§é‘§§ the ¥-Ar serhod ea biotité (Mausea, 1967). OGold mineral-

1 eseden,; is BRewa t6 eccur wirhin the altered quartz dicrite at the

@ Serike y;opéigj. The similar composition amd associatien of

aeralizériOﬂ'uith both the quartzdiorite plug aad dacite

yr¥ dikes suggest that they may be related to a common magmati

»'Saasen had previcusliy suggested this same relariomship for

“at the Caxriinm édeposit.

ziaequ;?a?ry with 272 K-feldspar, mimor gquartz, bietite and

§a-a grouhd mass of cristobalite and giassés. Its fresh,
Baesrance cak be attribuied only te post sineralization

#h;g;iievé@es rot outcrep and is yroﬁﬁ%l%‘—g;ateé To

s -a. few miles te the west thought t5 be

ase (Yest, 1976). Roen's deseription. (1961)

.iie 3§Eh'che Blue Star rhyelite szﬂp*e.

UCTVRAL SEQUENCE

é&e'area are remaants of the Palesipic |
'35 tneught te be sympathetic with

‘Waunfaiad thrust and therefere-relatad

plagfaclase up to 20 has beea found only ia samples vith montmorillomize

TR,
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in time. Although absolute ages are not known for the high angle
favlting at Blue Star, three periods of activity are recognized. An
east-west trending set represents the ‘earliest period of Eauf(ing.
Two e:Se:~fau1t sets which have been mapped are the nertheast and
norchwest sets. Some field data would indicate that the nmorcheast
fauits are youngest and displace the nerthwest set. This is centrary

te the accepred relationships In the Lyna district vhere the nerthwest

faulcs are recognized as the youngest (West, 1976). The issue may

be resolved as miniag progresses.

The cast-west fault set is comprised of four high an,

dipping faults ranging in strike froo K 70° E to N 85° w.

faulr of the set; abour 1000 feer south of the mine, forms the

3

worthern boundary of the Lynn Window bringing upper plate rocks

[

into high anglé centact with the Roberts Mountains formation.
displacement is not known but must ba more than 1202 fect. GF the
three remaining east-west fawits occurring within a mile north 6f the
major fault, two are exposed in pit walls and are knowa te have
offset in the range of 100 te 200 feet. The aggregate effect of the
entire ezst-west fault system crestes a wedge of upper plate rocks
thickening te the north. -

The northeast fauits strike betwean N 20% E to X 36° E near
the nine but farther north they bend and strike X 40% £ to % £0° E.
The tvo mest prominent mortheast faults bound a hors: block north-
vest of the =ine; Upper plate rocks vi:hin.this block are folded
into 2 northwest plunging synclice. The badding in the herst is
strikiag about N 25° W, almost perpendicular te that in the zice

ares where sedirents are folded inio 2 series of southwest plusging’

folds.
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0f the morthwest fault set, only one exampla {s kaown in

. Bine area. Dispiacemeat on it appears te be about 200 feet
- and swggests retational movemeat. Other northwest fauvits occur
x beth norch and seuth of the mine.

I . “BASE YETAL NINERALIZATION

The é@§£ prominent éaﬁe éétgi sccurrence at Blue Star is copper

baéxes uhere copper values range from .08

ia; a pumber of copper minerals have been

‘s by product of the gold =ining genetally

s=t1ﬁ5ers withia the Blue Star thrust zenc.

Eachfoite;lgacagyeébafséaie oxide

s positions in the sedtmeril
2 ziné and autiﬁoay; A sé;11f 

Ié'seme'gaég!éé} a gqés:aéziql

oaite

COLD MINERALIZATION : -
The age of goid mineralization is kpown to be bracketed be-
tween the intrusions of the dacite porphyry and rhyoli dikes. It

is presumed zo be a late pericd of rothermsl activity. & reason-

able age for the geld mineralization would be middle to late Tertiary.
Hydrothermal solutions respensidle for gold depositionm zr

Blue Star have produceu qaartz—seri irg alteratiea in the host rocks.

This al:e:a:ien phase is very pro ¢ -in $tromgly mineraiized

rocks but becomes less noticeable as strength of aineralization
decreases. Eydrothermal quartz asscciated with gold mineralization
occurs as fine guartz veianlers, overgrowth rims on detrital particles
and recrystallized.quartz. Sericite nas f;r:ed often at the expense
of other pre-existing clays. \

Gold in the Elue Star déposi: rzs been recognized in‘chin
section as discrete metallic graizs in the size range of 1 to 12

¥

micrens. The most commonly observe

£51d occurrence has besen at the

borders of detrital guartz grains znd withia quartz overgrowths on
detrital grains. Gold in mineralized dikes was found o be associatéd
vith sericire. 4 sample of minerazlized jasperiod cen:ained‘gold particles
in a secondary calcite veinlet. *

The quantity of gold appearing c=icroscopically can account
for only a ffac:ioﬂ of the total gsld content therefore a large

propertion of the gold aust be of sulm scopxc size, less than 3.5
micrens. Undoubtedly some submicron gold has the sa®e occurrences

t{scussad the role of clays in

o

discussed absve. Hausen (1967}
precipitation of celilsidal gold. It is likely :hgg,sese goid was *

also deposited as qolleidal’?articles associzted with sericite and =




kaodinite. Finally, field observations indicate that, at least

. in ¢ertain ateéas, gold is related to iron oxides in the ore.

The Blue Star deposit also has locallized megascepic gold

- eccurrencés. Gold has been seea in hand speciman ;ithout magnification
and particles up te one millimeter have been panned from drill
eﬁgtiggs. oo types of megasco5lq gold occurrences are recoegnized.
 !§53£égs§ is aleng 2 faule ef fractures ip stroagiy argillized lime-

eg;ge? earbonates and silieates are usually abundaat in the

fﬁa secaud eccurrénce is in strongly sllicified,

) se'ieis;zeé. kaelxn¢s1c, iton stained S&ILSC“RQ at the margin - of a
dike: 5@&'3@1& particle was observed on the face of a goethite

: sph after p)tite. .

T%e rz.ezty ere cauzrals are structural. The south and eas:z

'gggu§§éies ate %agﬁvgenetieally relared to ene east-west fault. This

¢ the sapme faui: which ceqtro Jled the copper mineralizatioa. In

pit gold mineralization is also found inm the hanglag wall

'-=es£ fault alth@ugh to a lesser degree. Stromg fracturing

it ia 211 of the ore bodies.
ai%%e werthesst tremding dike System provided the important

stewccural caa,tzei for gold mineralizatien in the north pit. The mafn

feeaﬁt éixes 2¥e nor, ﬁ%ﬁ@raliz-g. howsver seﬁgfalyégke strisngers

'silds fnjected fnte the footvall rotks are mimeralized.

ef gold mi@été{izazisa Eave been found 2000 feet avay from the

shed ere body aleang this dike sys:ea. 

e ‘Stretigtaphy plays a secondary i svertheless éffeggive rele iz

ore EG?BSitiea. The most faverable host rotks are the saady silzstones.

?&c; :ggg;y soGe éeg:ee of geresity coupled: wies aa ahuaianee of
\isa. Qua:tzi:ic

etved ggarzz, the p’eferred site of gsxé ée@a

B A

sandstones also work well as host rocks. The limestones however,

are poor hosts for ere deposition without extemsive favorable
hydrothcrmal ground preparation.
Ground prepararion is the result of two mechanisms, hydrothermal

a2lteration and contact metamerphism. The favorable effect im both

cases was to ernhance the porosity of the rock. Hydrothermal alter-

ation in the siltstones included kaclinitic alteration and some
recrysiallization. In limestones the imporiant process was ca:boa;:e
removal leaving a slightiy to neacalcareous siltstone.

Contact *etamorphisa associa:;d with dike intrusion caused
guartz tec:ystailiga:ion‘in cherty shale sediments in the north

e with Several dike straads

pit. The zone is up to 50 feet -

penetrating ix. Recrystallizazicn and }aolia tic alteration lelt
the rock sufficiently porous for later gold mineralization. Contact
metamorphisa had a negative effsct in areas where the tactites

have resisted hydrothermal alters:iion and restricted gold deposition

to some degree.

GEOCHEMICZAL EXPRESSION

Arsenic and gold have been tha most effective surface geoch exical
indicators of gold mineralizaticn found to date and are strongly
influenced by structural controls. The strongest arsenic anozaly
lies directly over the south and east ore bogies uhepé soil sazmples
contzined more than 1000 parts per nillion ieflecting the fnflueace
of the east-west fauvlt. Arsenic values are spotily and less conciusively
asseciated with golé mineralizaticsa aloag the northeast dike systez

High angle-faults and che Blue Star thrust zone often carry higha




. arsesic values. The arsenic threshold in the Blue Star nmine area is

®
R =
. . essiﬂaﬁé to be approximately 2% times that normally found in the Lyan
L . ) '
» disgricc. sa;d frequeatly accompanies arsenic in soil anomalies
- néar the mins.
.

Sazsuryhas rot beea regularly employed as a geochemical in-

the metal rieh ‘south and eas: ore bodies
é@ta avatlsble correlates peorly with north ore
#ation.  Asemalous mercury is crudely aligned with

SEruttures. .. .

cenciyston

‘ ?ﬁé,?lyé Star gold deposit is one of several known upper

& &es&eiu asse,m‘:}!age) gold ecexgﬁ_enc_es in northeas:em Kevada.
,hé"strgzahanhu Cartin Co‘d deposx;. they exhibit very streag
éﬁéézals ox are dejesition. Dike systems are usually

‘_ §a~tlese asseeia:xen with rhe gold mlnetallzatlen as. at

';a;. Saazs;:ag aaé the Big Six deaesazs.~ Vpper plate host

,\1 saalle. gods e§ mlaetalxtzziea, Tae

“

ACKNOWLEDGIMENTS

This paper has drawn heavily on the accunulated kaowledge
of the Carlia Gold Mine and MNewmont Exploration geologists who have
vor£Ed ar the Blue Star, Bootsirap and Carlin Cold deposits.
Kinera.ogxc studies were conducted at Newmont's Danbdbury, Conn.
Research Facility by Messrs. Joha W. Alrichs and Domald M. Hausen.
The Carlin Gold mine lab provided many precious metal determinations.
Finally, Arthur S. Radtke of the U.S. 6.5. provided uapublished

emission spectrographic data.

REFERENCES

‘Hardie, B. 5., 1966, Carlin Goid Mine, Lyan District, Nevada: .

.'Newvada Zureau of “lnes Report 13, Part A, p. 73-83.

Hausen, D. M., 1967, Fine Golé Cccurrence at Carlia, Nevada:

Columbia Universicy, Ph. D. thesis, 166p.

Roberts, R. J., Montgomery, K. M., and lehmer, R. E., 1967,
Geology and Minerel Resources of Eureka County, Kevada:

Kevada Bureau of Mines Bull. 6&,71529.

West, P. W., 1976, Tuséarora Survey Final Report: MNewmost

Exploration Limited unpudlished report, 75p.7 R

foen,-J. 8., 15861, Thg Gaclogy of tha Lynn 4indow,

Tuscarora Mins., Eurzkz Co., Nevada: Uaiv. of

Calif., L. A., Masters Thesis, %9 pp.

o




