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. INTRODUCTION
_‘Township_27 North, Ranges 31, 32‘andy33'East,‘Mount Diablo‘Meridi—
an,‘is situated in.Pershing County,,Nevada; Tne Southern:Pacific Com-
pany'sertes Lovelock (in Twp. 27N., Rge( 31E.):and the sufrounding
vicinity with main line railiroad facilities U. S 'Highwaypuo and the
rail line connect Lovelock with Reno, approximately 70 miles west.
TOPOGRAPHY AND ACCESSIBILITY
The topography;.road system,-trails and acceSSibility are'shown on
‘geologic map No. R431 32, 33—27 The regional setting may be ascertained
by inspecting the U.S. Geological Survey topographic sheets of the Love-
lock'Quadrangle (1931) or the Lovelock Ouadrangle, 1:62, SOO.scale (in
preparation) and the Buffalo Mountain Quadrangle, 1: 62 500 scale (1954).
CONCLUSIONS
-Twp. 27N.,.Rge.43lE;

Company Ownership

Sections - 19 (part), 21 (part) and 31 (part).

Section Lvaluation Summary

Section - 19 (part) e e Decomposed granite (grus) in E% and.SW%.
Section - 21 (part) .:. . ,~Nonminefal.’ Could be developed into
' | marginal agricultural land.
"~ Section .—o31 fv. I I . « « « « . Nonmineral.
B | Twp. é?N., Rge;‘32ﬁt

Company Ownership

Sections - 1, 3, 5, 9, 11 (part), 13, 15, 19, 21, 23, 25, 27 (part),
29, 31, 33 and 35.

‘Section Fvaluation Summary

_Sections - 1 and 1 T .. Nonmineral.

Section - 5 . . . . Nonmineral. (1) Pcssible,industrial site; rail-
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Section
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Section
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road and ﬁighway traverse .section, water available.

(2) Parts of section could be developed into agri-
cultural 1aﬁd. '
9 . : . Nonmineral. Possible industrial site.

11 (part)>. . . Small quantities of impure clay deriyed

‘from altered rhyolite tuff‘— no .economic impqrtancew'-

Occurrence of a thin quartz vein with poor éopper min-

‘eralization - no economic¢ importance.. Lo

13 .. .'Nonminéral (1imited limestone occurrences).
15 .. . Numerous limestone occurrences.

19 . . . Nonmineral. Possible industrial site; 1/2

mile from rail and highway facilities - water available.

21 . . . Gravelly beach terrace deposits suitable for

aggregate, 4 miles from Lovelock. See Section Report.
23 . ; . Océurrence'of,small ferfdginOus-breccia zone
inliimestone - hdneédnomié. | -

25 . . . bccufrence'of thin quartz’veins with minor

copper mineralizétion, SE¥% - noneconomic. Minor lime-

'~ stone occurrences.

27 (part) . . . Nonmineral (m&#Znor limestone occufrendes;

possible anhydrite beds at déptb).

29 . . .'Nonminerél.‘-Possible4gypsum mill site. _
31 . .. Nonmineral. Possible industrial site.
33 .. . Impure silty-clayey lagoonal deposits sultable

”for construction purposes - NE%. Impure secondary

gypsum deposits S%. See Section Report.

35 . . . Occurrencelof poorly mineralized quartz bodies

 and velns in ShofSEX. Adjacent Sec. 2 (Twp. 26N., Rge.



32E.) has gold..silver, lead, copper‘aﬁd.antlmony
mineralization in quartz veins (Muttleberry Mlne -
see Danehy, 1957). In SWk high grade gypsum deposits
(limlted volume) in SWk associated with crystalline 4
limestone. See Section Report |

Twp. 27N., Rge. 33E.

Company Ownershilp

 Sections - 1, 3, 5, 7, 9, 11 (part), 13 (part), 15 (part), 17, 19,

21, 23, 25, 27, 29,731, 33 and 35.

Section Evaluation %ummary

Sections

'Section

Section.
Section

~Section

Section

Section

1, 9, 17, 19, 2L-and 23 . . .. . . . . . . Nonmineral.

'3 . . . Minor limestone occurrences, disseminated cin-
‘nabar occurs in limestone extending southward to the

'Paymaster prospect.

5 . . . A small acidic dike with minor quartz veins; no

metallic mineralization observed -~ noneconomic

"7'. . . Small quantities of impure, low grade clay de~

rived from volcanic material - noneconomic.’

11 (part) . . . Vugs in limestone filled with iron-

" stained calcite. Antimony mineraliZatioh in limestone

is reported from this section.

13 (part) . . . Favorable condltions for cinnabar occur-

renees may exlst 1n NW¥ as the southeast_extension of

. deposits (Paymaster) in Sections 11 and 14.

15 (part) . . Possibility ef antimony associated with

quartz veins.



£,

Section .- 25 .. . Nonmineral. SQbSurface Watér>availabie;
_§99§393§:—f27; 29;'31sand 33 . 0. . Noﬁmineral.‘ Tertiéry volcanic
| rocké‘uhderiievall or parts of these.sections - could
‘include pumice or clay depoéits, aithough‘no'économic
'dépésits are known in this particular part of the vol-
cani¢.teffain. | | |
Section - 35 . . . Nonminerai; ‘Possiblé_subsurface water along

Packard Wash.,”

MINERAL RESOURCES-EXAMINED
Twp. 27N., Rge. 31E.
Metallic DepositS‘
Noné'kﬁown in township.
‘Nonmetallic Deposits
None known in tdwnéhipl - |
| Construction Métériaié

Granitic Sand - Sectlons 20, 29 and 30

Finé‘layered graniticAsand with a varying amount of gravel forms a

_thin veneer (generally only a few feet thick, but locally in Sections‘20

and 29 amounting to more than 30 feet) over parts of Sections 20, 29 and

30.

: The upper 15 feet of this light yellow, flne-grained granitic sand

contains layers of small boulders, pebbles and fine gravel derived from

the,rhyolite’flbw that caps Lone Mountain. A'substantial paft'bf the

o sand deposit has already been used for local construction purposes.

 Sect1ons 29 and 30 could yield small quantities of similar sandy

material, although probably only in Sections 20 and 29 is there suffici- _



ent volume to have significant,ecdnomic value.
MINERAL RESOURCES-EXAMINED
Twp. 27N., Rge. 32E.

Metallic Deposits

Silver-Lead

‘Muttleberry MinelArea (Sec. 2, Twp. 26N.;_Rge. 32E._andZSec. 35
Twp. 27N., Rge. 32E.) In ‘the SL0fSEX% 0f>See} 35, Twp.'27N., Rge. 325<;
there are;a numbef ofdsmali prospects'north of the Muttleberry Mine .
(Sec- 2, Twp. 26N., Rge. 32E.). Saﬁpling-of quaftzose material.from one

of these prospects produced the folldwing.1ow-value-assay results:

Sample R- 35 27 32 2 Ch (a)
Gold,. e e None , :
Silver - . . . 0.05 oz. per ton
Antimony . . . None :
© A composite high'grade sample (Danehy, 1957, p. 5) from the various
workings of the Muttlebefry Mine feturned.a much more favorable assay

result:

bSample R- 02 26— 32 1 Dn (a)

Gold . .. . . 0.010 oz. per ton

Silver . . ... 35.2 o2. per ton

Lead . . . . . 1.0 per cent (wet)

Copper . ... . 0.60 per cent

Antimony . .. . 2.2 per cent
‘The values reported above .are probably not representative of mine—‘
_ run material since if they were the . ‘property would be in production

The minerallzatlon seems to be associated with quartz stringers and

the various dikes that cut tbe metasedimentary rocks. -There are aplitic-
like dikes of light cbibfed equigranular rocks with disseminated pyrite.

The ‘rock is considerably altered and is now calcareous enough to-effer-

vesce slightlywhen acid. is applied. There are also coarse breccia dikes



: of:altered angular pieces of greenishlor'yelloWish silicepdsvrock.in‘

.a calcareons yelld@ish,coiored matrixt Quartz stringers and smali py-
rite;cubes are locally abundant ‘dIn some places relic shaly'or slatyr
cleavage is discernible in- the larger (up to 3 inches large in diameter)
breccia fra?ments |

' As the mineralization seems to be associated with the. igneous

dikes additional sampling and detailed mapping in company Sections 35,

'Twp; 27N Rge& 32E. and Section 2, Twp 26N s Rge. 32E. might furnish
more information concerniny the occurrence and composition of the ore.
,However,,judginp from the history of the district (see Danehy, 1957,,
;p. 5), 1t 1is dodbtful-if'economic ore bodies could be locatedvand devel-
‘.opedw ‘Therefore, the expenditure of additional»time_and monles 1s not
warranted. | | |

Quartz Veins with Copper Mineralization

‘ Prospects - Sections ll and 12 A-number of northerly'trending‘

quartz veins, qenerally N 1nches to 3 feet thick and . locally up to lO

a

feet thick,.traceahle,many hundreds of feet, are associated with rhvolitic

| sills in the E% of Section 11 and the extreme W) of Section 12. Copper

mineralization (chalcopyrite and_tetrahedrite)iis meager in the white

"quartz and no mineraiization was - found in the rhyolite. Trenching‘and

1sma11'open'cnts expose the veins_at'different places.- Sampling and
assayingA(Durkee, 1919) disclosed'that the character and quantity of
the ore was not Qery favorable'and the occurrences'were classified as

: Qeryppoor prospects." |

.Prospect - Seection 12. A small prospect pit near the road in the

center of Section 12 discloses a 7 ft. wide outcrop of white quartz.

The vein was not traced in the metasedimentary rocks elther east or west
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of the road. No metallic mineralizaﬁion_was observed, but presumably

small silver and gold values are present.

Prospects - SE%ofSEY of Section 25. A'sméll shaft and a shallow
-prospecﬁ pit expgsé épﬁper stéined quartz.veins‘up to two feet thick ih»
limestone and:métasedimentsl The 20 ft. deep shaft was sunk on,é vein
;éne_foot or'leSS'in.thickhess;that strikes‘NOSowAana dips 356‘sw.7 A 10
‘foot long drift to the sduthﬁest expOSes,dissemihated éhalcopyrite.(?)
in the gquartz. . )

,Novsamples were téken because_if seemed a very poor prospecf, Saﬁ—v
pling by_Stoddafd (1917)’assayedAa'traCe of gold énd.silver._~ |

‘Iron

Quartz - No. 1 claim, Sectlon 23. A small prospect .at the northern

edgé‘of Sectioh-23vexpose;.a'ferfuginous-breccia (?) zone in white lime4'
stdne; ‘At the poiht indicated on_the'map, a six féet.thick'outérop 6f
iron-rich ﬁatéfial‘mrikes.N 70 W and dips 70 SW. .Calcite veins and vugs
filled with galcite are present.  Nd quartz Waé.obSGrvéd. The prospéct
was "élaimed"-in 1953; - | | v4
| Similar océurrences iﬁ Tﬁp. 26N;,'Rge. 32E. (Danehy, 1957) féiled
Ito show any signifigaﬁt miﬂeral value. i |
Nohmetéllic Déposits
Twp. 27N., Rge. 32E.

Lovelock Gypsum:Deposits

Bedded gypsum crops out in the Humboldt Range east of Love1ock in
Sections 22, 27, 28, 33, 34 and 35 of Twp. 27N., Rge. 32E. The main de-
pdsits 1in Sections 22, 27 and 28 were -known long' before the end of the

' 19th century. -Louderback (i90&a, p. 112-118) records production in 1891-



1893 for shipment to'piaéter hilis onithe.Wesf Coést; Productidn of
.the early 19005 went to tﬁe Western Gypsum COmpany‘mill at-Reno,.ﬁevada.
bThese early déVelopments were abandoned because of”thevdiffiéulty of
ppoducing'a>product‘of desirable purity fromiﬁhese 10wfgfadé deposits.
"The varioué occurfences Wére consideféd:and‘rééonéidered by varibus‘
'"_compahieéidUrihg the périéd 1911 to 1939;1but,litt1e of no miﬁing or |
reai developmént work was donéQ In'1939 U.S. GypSum optioned a signifi-
cant block,bf landvénd Subseduentlyvcore.drilled and feéted_their part
“of the‘déposit,. Résults were.encouraging enough so that the'optioﬁs
were exehciséd, lands'invbived wefé pafented, and plans were formulated
o fof a cdmplete_gypsum plant to‘be constructed on.SectiOn 17. WOfld;War Ii
and the purchase of the Empire (Gerlach, NeVada) éypsum plant'of'the'
Pacifichﬁrtland Cement Company‘fesulted iﬁ.shélving bf the Lovelock"de—.
vélépment; | | | |
“Currently (1957), the mailn deposits in Sections 27.and 28 are held
by U.S. GypsumAand the Fibrébqard PaperAProducts. :Each_firm controls
'fapproximateiy half of an estimated 25 miliion ton .reserve of‘gybsum.
| Geology. The gyﬁsum dépositvét the Surface caniéts of high grade,

 white to gray, granular, efflorescent gypsum. Locally, iron-oxilde stains

the deposits,_and in places_tﬁere are small flecks of yellow cryétalline
JQ;Lpnur, but on the whole the sufface.deposits gi&euan impressioﬁ of '-'
fairly high.pgrity.' At depths greater than 5 feet, a few limestone beds
are intercalated With;thé gypsum. Drilling has shown that the deposits
gradé into anhydriﬁé at a depth of 70—140 feet. The:entireAdeposit was
probébly originally ahhydribe; Thé occurrence of the_limestoné réduces
the over-all aQerage pufity to approximatély 7% gypsum;"Thelméin de-

posit. in the Ws of Sectlon 27 and the E% of Section 28, and a smaller



oeposit in Seetion'22, are bounded by blue-gray iimestOnenbeds.

The structunes inyolved are very'Complex( ‘The gypsum beds them-
rselves rarelyishow rellable attitudes becauseISUrface hydration'hes
destroyednoriginal sedimentary_feetures, but the_directly adjacent 1ime4-
stone beds.mey]be mapped'with a‘fair‘degree of acouracy.' The main de—
posits seem to be bounded on all sides by faults; Subsurface informa-
‘tion'(HaVard,.1957)'indioates that'the area'is‘part oflan overthrust of -
vran overtufned fold. This'interpretetion is substantlated by similar
thrust,reletionships mapped andvdeSCribed by Danehy'(1957) in the ad-
Jecent'arealto the south. The.economic significance of the overthrust
relétionship is that it means the deposits are extremeiy variable in
»depth and that they may not have bed extensions in the immedlate area;
'therefore,‘lt is very unlikely—that extensions of the deposits will be
found on Southern Pacific Company lands or other -land at depth or in the
adjacent area. | ' | |

~tPresent infofmntion suggests that the overthrust was fpom a wester-_
1y direction‘ ~ The downdropped basin hlocklto the west:is largely
covered with Tertilary depos1ts and Quaternary surficial deposits. There-
fore, 1f the gypsum deposits of the lower plate of ‘the thrust are to the
-'west they are probably buried at considerable depth and their location
‘1s not ea51ly determinable. |

Some of the earlyuproduction”came from quarries in Section 22.-'The
gypsum here-is assoclated With derk blue-gray, locally conglomeritic
'vlimestone’and a sequence of reddish purple shely rocks.v Structurally;
the gypsum lies in an overtnrned syncline. ‘A’northeest.trending cross.
fault bounos the economic-deposits on the north side.

The ‘gypsite occufrence in the NE% of Section 33 seems to be a re-



deposition of gypéiferdus matérial.derived from the ﬁain depoSits‘of,
gypsum.to thé nérﬁheast.' There 1s considerable admixture of 1iméstone
énd shale fragments with gypsum. Prospecting has indicated a maximum
.known thickness of less than 10 feet and.an éverage thiékness of about
4 feet. -Catlin‘(1923,-p. 2)‘estimated that the deposit might contain.
~some-16,000,tons,of éarthy, 1mp@re gypsite suitableffor‘agfiéultural
uses, or possiblykfor construction materials if the materiél wasldevel-
oped, mined and.beﬁefioia@ed along with’gyﬁsum from the méin deposits; |
Simons (195@) éXaminéd thé property and‘reported'that there migbt be
BOCO‘tOHS'of-gypsite suitable for local agficultural use.
Theére are twc.oécurrences in Sections 34 and 35 separated by a small
- valley. ‘The.gypsum Overliesvwhite limeétohe that seems to have aAsyn-
clinal form. However,_the.1imestone'is.in every way similér to the.
_thruSted limestone known to the south (see Danehy, 1957) so the sub-
ISurface relationships'are'very uncertain.. Assuming é shallowvsynélinal
’éccdrréncé, the western part of the‘depositjis eStima;ed to!confain
-approiimately_6UOO tons of gypsum and'the eastern part approximately
4000 ‘tons. | u | | |
These depésits are not large,endugh to be worked by themselves, but .
the materiallthey containvmay be utilized when the other Lovelock gypsum
depqsits are developed. |
,Limestonéf‘ |
“Thin limestone béds ére widespread throughout the bedrock area”of'
Twp} 2TN., ﬁgé. 32E. A considerable‘quanfity of high‘calcium limestone
will of necessity be mined with the gypsum of the Lovelock deposits.
‘Perhéps‘it will beAprofitable'to recover the liméstone as a by-product

'and; if so, other limestone -deposits in the area might recelve some
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attentlon.

Most of the llmestone beds'mapped range between 10 feet and 25

feet in average thickness.

Section 15. Limeétone ridges traversing thls section are thought

to be -the same beds that have been repeated by faulting 'The:beds.here_-

are approximately 20 feet thick and in general, dip eastward at a'modf
emate angle. .The_area is about 2% miles'from the railroad. There;are
numerous_other more favorable deposits of limestone 1in thislgeneral
reéien of Nevada; but thie is. the'most'extensive‘deposit_on Somtherm‘

Pacific lands "in the immediate area.

Section 35. Some white limestone is associated with gypsum in this

locality.

Halloysite (?) Clay in Sectlon 2 and in NWX%ofNEX% of Sec ~11, Twp. 27N.,
Rge. 32E., MDM. : _ . '

‘Clayish_material is found in the vicinity of SeCtiohs 2 and 11
where rhyolitic tuff hee been irregularly altered to halloysite (?) clay.
Dumble (1921) brought initial attention tc,the deposits when he ‘reported
halloysite present in lerge‘quentities. ‘Interest surged agaih in 1928
and«then'in 1941. Examinations by Catlin. (1921), Maek (19“1),.and the
current 1nvestigation failed to showvany sigmificant deposits on Section
11, altheugh more favorable appearing oceurrences_ere_present on Sec~
tion 2. ' | | |

The acidic tuffs commonly weather to an impure clayish matenial at

the surface of outcrops, but this’material»rarely hes_a depth of over a

few inches in areas of reliefl whefe erosion is active.
‘The deposits of clay in Seetion 2 are probably the resulﬁ of hydro-

thermal alteration of tuff to halloysite (9) along a fault zone. The

‘clay is white to 1light yellow colored and occurs as irregular bodies

- 11 -



up to lf or 20 feet thick'over‘a distanée'ofvapproximately 1200 feet.
Claims dated 1957 cover the area of s1gnificant outcropplng deposits.
Constructlon Materials

Twp. 27N.,» ge.'32E,

Sandy-Clay Binder oriimpervious F1ll - Section 33

Lake Lahontan lagoonal deoosits of saddy clay crop~odt in theiS%
of- Section 33. Tbe olayish beds.areArelatively impure throughout and‘
grade laterally into‘sandy gravel. _The'deposit measures approximately
250 feet wide by 1206 feet long, andqmay have an average depth of 10
"feet (eltthéh maxihum-depths of 12 feet were observed). Its volume is
,calcuiated_at approximateiyrll0,000 cubic yards.

The material WOuld'probabiy be suitable for binder or impervious
£i111 for -dams or other construction uses, but it is too impure fof use
in the ce:amic industry. Any significant value of such material is de-
pehdent upon local demand. Similar'deposits are khownlferther souﬁb on
both the east and west sideS'ofethe Humboldt Range.

Gravel Deposits

‘Sections 17 and 18. ThefLahontan lake bar deposits in this area

have produced considerable pravel and sand for construction purposes.
Lenses of sand and fine gravel (of variable compositlon, but mostly‘
sedimentary rock fragments) are interbedded with coarser gravelly materi-
al. Observed thlckness ls as much as 12 feet but locally the maximum
-thickneos could be cons1derably greater |

Section 21L‘ Beeoh and bar deposlts of rounded gravel and minor

amounts of sand_derived’from the adjacentAhighlands are duite'eXtensive
in Seection -21. . Thicknesses as great as 30 feet'were noted, but an aver-=

age. thickness would be much less. There has been no production from this

-.12 -



afea?-butithere hasfbeen'séme small scale proépecting;with a bulldozer.
| 'Watef' o
Twp. 27N.. Rge. 32E.

In‘the alluviated-westernfpart of the township,_water'is_fairly
abundant, aithough ﬁhe quality generally leaves something to bé deslred.
Local>water suppiieé in the mountaln area afe‘iimited'td neager springs{
-One 'spring, near the commonlboundary between Sections 35 and 36, was
sampled,énd the water was anaiyzed by J.G.-Maurer of the Soeuthern

Pacific Laboratory;"Maurer-(l957) reported the followiﬁg results:

~ Spring Water Sample R-36-27-32-1 Ch (Wa) June(1957)

PPM Percent
Chlorine as Cl ’ : 202.0 18.7
Sulfate as SOy ‘ . 130.0 39.7
Bicarbonate'as'HCO3” 116.0 10.7
Carbonate as CO3 _ None -
Sodium as Na « - 10.9 10.0
- Potassium as K - ' None -
Calcium as Ca ' 127.0 11,7
Magnesium as Mg ’ ' 88.0 g.1
Zinc as An. . ‘ None ' :
Copper as: Cu- - None
" Silver as Ag : ' None
Arsenic as AsQy ’ None
~ Antimony as Sb ' None
Unassigned (largely silica) o 11.9 ' 1.1
Salinity calc as NaCl 333 '

Total dissolved -solids . 1985.8
pH of 776 .
'Arsehi§, copper and potassium Qere éought by sensitive chemical
 'technique:along wiﬁh‘the_major constituents. Determinations of the othgr
trace elements (zihc, siivef-andfaﬁtimOny) were made by emission specto-
Cgraph. | - |
-Results indicate that the spring'flows a potable sulfate water of.

. moderate mineral content‘fof this region.

- 13 -



Other DevelépmentAPossibilities

[N

_ Twp. 27N., Rge. 32E.

Apricultural Development

- Section 5. -The main highway (U.S. 40 - U.S.'95)‘tréverses Sec-

tion 5 approximately 5 miles from Lovelock and, therefore, the lands
immediately ‘adjacent to the highway are conveniently located for bill-

board advertisement purpOses‘for_Lovelock‘busineSSes.'“ S

Indusﬁriai Sites - . ' : - |

| §gg£193_§.v Possible industrial site. Both the Southern Pacific
faiiroad and the main highway'(U.S. MO - U.S. 95) traverse ﬁhe section.
The land 1is almost level and-waterland_power are conveniently aVailablew‘

‘ggctioh 9f' Possiblé indus#rial site."Transportation facilitles

Vare~apprdximately One-mile~from the property. Most of the 1lands com—'
_prising Section 9 have a slight down slope‘to the northwést. Water and
power.are avallable. | |

_Seétion_l?i This former Southern Pacific-owned section was pur-

chased by thevU;S.‘Gypsum Company for a gypsum milling plant site. 
Original developmentAplans~were shelved when’U,S,-Gypsum purcbased'thé
Empireiplaﬁt atAGeflaCh, Nevada.v |

:The Loveloék gypsum deposits are still undeveloped, and at Such.‘
vfime asathey.are Qtilizéd a plant must be constructed. Sectioné 195'29?
and,possibly 31 ére Southern Pacific Company-owned lands that‘aré in.
similarly favorable iocationsvfor a mill site. |

Section 19. Possible industrial site that is .2 miles_frdm Lovelock

and 1/2 mile from'present rail and highway facilities. Water and power
ahe'qvailable.

| Section 29: Possible gypsum mill site that is approximately 3

miles from Lovelock and rail and highway facilities.: Water and power



ar@ avallable. Thé‘eaatérn part‘of the section has a geﬁtlé upslope
to.thé east toward the'gypsum deposits. .The westérn édge df Section»29v
and élllthe lands west tdward ﬁoveldck'and the present transportation
facilities aréjessehtially flat.and ievel.»'

'Thg iocation from,one.milé_to l%‘miles from the majof gypsum. de- -
posits. on a S1ightﬂdOanrade slope is especially éttractive‘for consid—‘
‘eration of low-cost belt feed to the mill site,- With_modernvlong beitl
feed methods nbwtavailéble, Seqtioh‘2§-méy be:much moré suitéble as a
mi;l site than Section l7,lwhich was originally purchased for that pur—f

pose.

Sécpion 31. VPoésible,industrial site, but generally is not'as‘
. faVOraple‘as those sections discussed above.
Metaliic Deposits
Twp. 27N., Rge. 33E.
Antimony- |

Sutberland'Antimohy Mine'in Section 15. The Sutherland antimony:‘

mine is located in the éeﬁtral part of Section 15 in what has been re-
- ferred to as the’Black Knob mihihg district (Lincbln, 1923, p.-201-2).
The property is éurrently idle and has been for a numﬁer.of years; but
ﬁheré was- considerable production.from the'mine,in”the éarly 19005 and>
“during World War T. B |

‘The antimdny oécurs as stibnite blebs énd masses in quarté'veihs.
.Supposediy a Vein}up to U feet thiék'and‘carrying‘uo% antimony was mined
- at depth. Howevér, at_théisurface only.small quartz veins 2 or,3‘in¢hes '
'wide wé:e observed. Country rock conéists primarily of light yellow to
reddiéh,colored_célcareous shaly fock of Mesdzoic age.' Locally, iime—

‘'stone and guartz sandstone  is interbedded with the shaly rock. The



beddin@ strikes approiimately N 15 W and dips SW at'moderate'angles.
The quartz velns tend to follow bedding planes in general strike,'but
‘commonly dip steeply tolthe northeast{ Other duartz veins have a gen-
. eral strike‘N ld E and dip steeply either‘east or west. |
7 fThe»Sutherland'deposit and adjacent lands were examined:byAﬁitz-

>patrick (1908) and by:COe (1909), both owanomuwrote reports'regardiné
' Section 15. They describe how the'property has been prospected.and'de—_
veloped by numerous surface and subsurface workings

Major production came from a 4-6 foot thick vein developed by the
main shaft. . Little ore is to be.seen on the surface today, and*the
underground workings arellargely inaccessible. A character'samplelfrom

the dump gave the following assay results:

‘Rf15—27—3341‘0h (a)

Gold - - - - - - - None

Silver - - - - = - 0.05 0z. per ton .
Lead - - = = - = = None o
Copper - - - - - - None

Antimony - - - - - 10.569%

.Supposedly.the ore that was originally mined and snipped averaged at.
least~35% antimony. ‘ | | |

The adjacent parts of Section 15 which‘are still:in company ownép;
ship may have some prospective‘yalue for‘antimony; but currentlinterest

in such deposits is too low.to-justify exploration costs.

Prospects in NWX of Section 11. A small oxidiZed'éone along a

"N 45 W trending fault has been prospected to the extent of several small
pits. Countrydrock is“a dark'colored conglomeritic limestone. No ore
minerals were identified in the oxidized .gossan- 1ike rock or 'in the
associated calcite veins in the current survey, the associated calcite

veins in the currerit survey, but Mack (1929; p. 2) reported that traces
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ol" both antlmony and cinnabar were present. The prospects are consid-
“ored to be occurrences that do not warrant additlonal work.
Clnnabar

Paymaster. Prospect in oections 11 13.and'lU The Paymaster'pPOS—'

pect ‘is located on limestone in the NE% of Section 14 Comparable lime;
‘stone extends both northwestward into Section 11 and southeastward into
Section 13, and throughout the length of the limestorie outcrop one may
occasionally,find-disseminated crystals or blebs of cinnabar.'

.:The original discovery was made in l9é9 (Bailey and Phoenix, 19uu
_p. 169) and subsequently an inclined shaft was driven and numerous pits -
and trenches were dug along the mineralized shear zone. Small bodies
of cinnabar are present but no workable ore bodies have been found
The production record is nil.

The c1nnabar occurs in both crystalline -and cryptocrystalline.form
as disseminated replacement bodies in the llmestone and in small frac-
ture filling veins of calcite, dolomite and ankerite. The limestone host
rockiis dark colored and mostly massive; but in parts 1t is'conglomer—
itic; *No‘significant mineralization was noted in the associated shaly
beds. | | |
| . Examinations of Section 11 and the Paymaster area were made by Mack
(1929 and l9Ul) Simons (1950) and by Cohen 1in the current survey. The
concensus 1is that the area shows meager cinnabar mineralization.that
attracts attention fromvtime to_time, but there 1s little likelihood'of,
: developing significant deposits... |

Miscellaneous Unnamed Prospects

‘Adit in E% of Section 5. A 30 foot long adit prospects a 6 foot

“thick north-trending acidic dike that dips 759E. The small associated

quartz. veins do not show. any visible metallic mineralization, and the

- 17 -
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fact that the work has long been abandoned indicates there 1s 1little or
no ore value.

Prospect 1n E% of Section 6. The contact between metasedimentary

fock and an overlyingfrhyolite'flow‘has béehitrenched with_a_bulldozer.

A 3 foot thick zone:at ﬁhé.basé'of'ﬁhe light colored.rhyolite'is‘criss—

 crossed with ferruginous appearing "veins" up to 1% inches wide. No |

ore:mineréls wefe identifiéd.,‘The zone seems to be the resuit of flow

.contéét phénomenafand has no économiC“signifipance.-
— | .Nonmetallic Depbsits'
Twp. é?N., Rge. 33E.

‘Bentonitic clay deposits'in'Sections 7, 8 and 9. Low grade clay

deposits are assoclated with the volcanic rocks of Tertiary age‘that
crop out in this part of the toWnship. .The clay has been consldered as
beﬁtonité, althoﬁgh tﬁe swelling chafacteristics ére very poor. All of
the known deboéits are quité gritty and musﬁ'bé élassified as impufe.
Even the‘best matefial,,frém'the wesf—central part of Sectibn 8, 1s fair-
ly impure.

| . The whité‘to light'browﬁ colored cléy has been dérived‘mostly from
alteration of tuffaceous beds, but some seems to be the result of altef—
atibh of acidic-flbw.focks. Maximum obSerQed thickﬁess of clay zones

- was 6 feet, énd the average thickness isfcdnsiderably-less.

| A previous report on Secfion 7 (Simons, l951) contaihs‘a diécussion
bof the depbsits in Seqtions‘7 and 8 and their pOtential.' The area.was.
prpsbected by the Aﬁerican_éolloid'Company of.Chicago in 19ﬁ9 with the
hope .of developing-éignificant clay depbsits for future use;. However,

_in'geheral, their work féiled to show there was sufficient quantity or
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suitublc‘quﬂllty or CIay.toghe ol interest in the prescnt market.

Extensivé drlllinﬁ, stripplng and samplingrwould be necessary:to
' nake a reasonably reliable_determination of_the 1imits and depth of'
'these low grade deposits. Because the occurrences of:clay on Southern
Pacific Company—owned Sections 7 and'9lﬁem small in comparison,with'those
in Section 8 (where prospecting has failed to develop commercial deposits),
it 1s considered that the occurrences on company land have no current
economicvvalue~and little potential value ‘and, therefore, do not warrant
‘additional work at this time.’ |

Perlite’

'.:Prospects in SEY of Section 16. ; Small, irregularly shaped perlitic
masses are associated with Tertiary acidic flow rocks cropping out in
the SE% of Section 16 are.covered by claims staked July 23, 1956..  The
fine—grained flow rocks and the glossy perlitic rocks all show prominent
flowistructures. 'The perlite.bodies locally attain a thickness of 15
feet,-but average much less. Although some of the perlite is a typical
‘blue;gray color'and has a good perlitic texture, it failed to expand |
readily when tested with a small gas torch. |
"Small scale prospectinp with a bulldozer has failed to develop an
economic deposit, and.Judging from the regional characteristics ‘of the
acidic flow rocks it 1is unlikely thattmore:enCOuraging prospects'will be
1 dereloped‘in this area. | |
| Water
' Twp.i??N.,.Rge.'33E.
Water supplies are limited in this township. A U.S. Grazing Service
well and windnill in the SW% of Section 8 has supplied water_forvcattle
in past seasons, but'there Was.no water‘being pumped'at;the"site.in'1957.

= 119 _



No infonmation about'the well was secured in~l§57, but depth data,

etc.‘COulo possibly be obtained from‘the Nevada State Engineer“s office;
Small quantlties of water are availlable from a well in Section 2h.

Springs are present at- various places in the adjacent townships but

' none are known in the area of Twp 27N;,'RgeJ 33E.

'~Water Sample R-24-27- 32 1 ¢Cd (Wa) SWk of Section 24

'The,former U;S. Grazing Service well in Section 24 is very close
to the mutual boundaryrbetween Sections 24 ano Southern.Pacific Sec-
tion 25. When originally drilled, the well supposedly produced at'a
5 gpm rate,'but cufrent production isrbetweenvl and 3 gpm; ‘A”one gallon
sample was taken in May,‘l957 and Submitted to thelsouthern Pacific Lab-

oratory for analysls. Maurer (l957a) reported the following results:

Well Water Sample R—24527 33-1 Cd (Wa) (May,‘l957)

PPM. - Percent -
Chlorine as Cl - : A .- 268.0 4o.2
Sulfate as SOy , 49.0 7.4
Bicarbonate as HCO3A . : ' 88.0 13.2
Carbonate  as Co3z . ' None -
Sodium as Na - ‘ T4.0 o 11.1
‘Potassium as K o . b.o 0.6
- Calcium as Ca o 114.0 - 17.1
‘Magnesium as Mg o ' 30.0 .5
Zinc as Zn ' o None -
Copper as Cu - None -
Silver as Ag ‘ : None -
Arsenic as AsOy , A None -
Antimony as Sb ' " None -
Unassigned (largely silica) 39.3 calec 5.9
'Salinlty calc-as NaCl 443
Total dissolved solics. - 666.3"

pH of 7.7
,lhe arsenic, copper:and4potassium were sought by sensitive chemical
techniques_alone'with the majoroconstituents.: Determinations of the
other trace elements (zinc, silver and antimony) were made by emission

spectograph
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 Re3ul£s~show that- the ground watef in the vicinity of East Coal
Canyon and Packard Wash has a high chloriné céntent and a silica con-
tent that is relatively_highér than known from other wéter supplies in
the rqgidnu It 1is thoughﬁ that dissolved solids in this_ﬁaté; indicate
a pronbuncédAinfluence on the water by rocks of'the'Tertiary volcanic
tefrane adjacent to the west.. The water is éonsidered suitable'for:
‘stock use and not.tob ihfqlerable for domestic use. Similar water sup-
plies could prébably be déveioped on adjacent Southérn Pacific Compaﬁy
Sectiqnv25.f | ‘ o
GEbLOCIC SETTING

) Metambrphosed sedimentary roéks of early Mesozoic age, intrusive
‘rocks ¢f Jurassic and Tertiary'ages, and a sequence of Tertiaryxflow
rocks.ahd tuffs with minor associated‘sedimentary beds comprise the
.major.bédfock units. . Various t&pes of sediments deposited in or bylfhe
- waters of ?leistocene Lake Lahontan and several younger surflclal de-
posits have also been differentiated.

.The:regioh haé been intensiVeiy prbspécted, but'to.date.the bhly
significant mineral prbductidn (during WOrid War I) Has been antimony
from the Sutherland Mine in Sec. 15, Twp. 27N.,'Rge; 33E. The'Lovelock 
gypsum deposits ‘in the vicinity of Sec. 27, Twp. 27N., Rgé. 32E. are
large, 1ow—grade deposits that are promising for future mineral commodity
production,'.

Rich agricultural_iand dé&elopedfin the‘vicinity of Lovelock along
the Humboldt River has yieidéd abuncant alfalfa crops for many years
and willJprobably.cnntinue to do 50 as long as present water supplies
are maintained. | | o

| | Triassic'and JuraSSic Metasedimentary Rocks

Metasedimentary rocks of Mesozoic age comprise the bulk of the bed-
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- rock exposed in the' part of the Humboldt. Range shown on the accompanying

maps and'diecussed in this report. Because the Lovelock. pypsum deposits

_“were thought to be directly assoclated with these rocks, an attempt was

made to esteblish a geologic sequence and to differentiate various mem~

‘bers of the sequehée‘where deemed feasible and appropriate becéuse Qf

possible gypsum deposits. - As a‘result, in some areas various types of
metasedimehtary-rocks were distinéUished, but much of the area was sub-

sequently mapped as undifferentiated metasedimentary rocks. Throughout.

‘the range, limestone beds were'mapped wherever they were found.

Establishing a valid geologic sequence on the basis of reconnais-

sance mapping in this aneé is extremely difficult.becausevof intricate

 folding and probable thrust faultihg of the various rocks. Cohen (1957)

mapped and‘describedbPershihg (2) groupbrocks as ”OldefAGypsum Sequence"
end a "Younger Gypsum Sequence'", the two gypsum sequences being separ-

ated by a major structural uncohformity. ‘Thé~description of the se-

.quences and thelir component "members" follow in order erm oidestvto

youngest.' Following the diécussion of both gypsum sequences is.-a state-
ment presenting an alternatiVe'interpretation of the gypsiferous and

associated rocks.

Pershing (?) Group.Undifferentiated

’jDistribution, Rocks thought to be possibly correlative with the

Pershing group (Danehy, 1957) seem to "cap" some. of the higher parts of

the Humboldt Range directly east of Lovelock. This position-of the old-

est mapped rockins anomalous, but can possibly be.explainedfby major

~thrust faulting.-

Lithology and thickness. . The major part of the Pershing (?) group

in this area is a Sequence of brown weathering greenish shale Qrfargillite

with pronounced pencil'fracture developed in mény places. Locally the

3
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bocks:nrnAsiliccous or calcufeous and there are A few interbeds of dark
ﬁray'iimustonc uh to 3 leet thilck. Thin quartiose sandstone beds with -
1rfegolar fracture are not abundant, but. where seen they‘contrastj‘
.markedly>withtthe "pencil shale".' |

‘Thiekness'was not meésured,‘bot a minimum thiokness of lOQO feet

| is estimated with neither.the~top nor the bottom of the sequence defin—

itely recognized in this mapped area.

Relatlon hip to other rocks. ’ These>rocks seeﬁingly overlie younger
.darker colored_shaly rocks; Of course, this apparent)”capping” relation-
:'shio to youoger rocks is anomélous. | |

| _ OVertur@ing of beds and thrUst faulting of similar rocks are known
in adjaeeht parts of the reglon and there afe a-few,field indications
of comparable or more extensive deformation in'this area. Some of the
structural observations suggest'that'the oontact is actually an over-
turned angular unconformity, but‘much more oetailed geologlic mapplng
would- be hecessary4to’prOVide'reliable factual proof.

Volcanic rocks of Tertlary age unconformably overlie the Pershing (9)

rocks locally in this. and adjacent areas.

Age. Monotls fossils of Upper Triassic age are found at several

locsiities‘in tbis area (S% of Sec._3§, Twp.‘27N., Rge. 32E., NEX of

Sec. 27?:Twp; 27N., ége. 32E., and S% of Sec. 14, Twp. 27N.,'Rge. 32E.).

On the basis of these fosSils, the entire Pershing (?) group sequeoce is .

tentatively c@nsidered'to oe of Upper Triassic age. | |
Eoonomics.;‘The Pershing (?) group rocks in the area covered by

this-reoort do‘not‘have any known'economic Value, aithough in the ad-

Jacent Antelope Springs district (Danehy, l957b) states some of the

Pershlng group rocks are host to mercury minerallzatlon

‘_.f)’g ~



”Older Gypsum Sequence

This sequence contains the major part of the gypsum in. the Lovelock
deposits. It is comprised of several different’ distinctive rock types
which are‘described below.,’

'Distripution.' Roeks of this sequence crop out on the western flank

of the Humboldt Range in a belt extendlng through Sections 15, 22'and 27
‘Iof_Twp.-27N., Rge. 32E. Comparable rocks may be exposed elsewhere, but
were not_differentiated“in the present survey. | |

Lithology. The‘felloWing ”members‘or:units" comprise the "older
gypsum sequence” (in apparent order from oldest to youngest)

TRols 1 - Dark'gray to black, thin- bedded limestone at
- least 6 feet thick. Locally has well developed
‘" fracture cleavage, but generally has less white
calcite veins than limestone beds higher in the
sequence. Occurs at southern border of main
deposit.

TRopsh 1- Purplish reddish shale and slaty rocks from major’
' . part of the unit, but light colored sandy silt-
- stone, dark blue-gray calcareous shale, white
limestone and gypsum are interbedded with the
purplish rocks. :

TRog 1 - Gypsum occurs .as irregular shaped masses locally
o ~assoclated with white limestone interbedded with
the purple shale unit (TRopsh 1). Gypsum is.
soft and earthy to granular ‘(efflorescent) at the
surface o

TRols 2 - Blue-gray.limestone with a locally overlying zone
of white limestone. The dark limestone has aver-
age thickness of about 10.ft; the white limestone,
where present, 1is much thinner The dark lime-
‘stone 1s cut by abundant small white calcite veins.

TRopsh 2- Reddish-purple shale and slate at least 50 ft.
thick, lilthologically indistiguishable from . the
previously described purpletshale'unit,(TRopSh 1).

~ TRog, 2 - Gypsum comprising the main mass of the Lovelock
o deposit. -At the surface the gypsum is the rela-
tively pure, loose, spongy efflorescent variety
derived from the underlying impure rock gypsum
beds. At depths of 70 feet to 140 feet, the gyopsum




srades into anhydrite (indicating that the
entire deposit was probably anhydrite at one
time) .

TRols 3 = Blue-black limestone up to. 25 feet thick locally’
- overlies massive white limestone with a maximum -
- thickness of 25 feet, but generally directly
~overlies .the main gypsum beds (TRog . 2). .Thin,.
white calcite veins are. scattered throughout the
ddrk llmestone

"TRopsh 3- Purple—reddish shale and slate 100 feet thick .
- " and similar to those already described (TRopsh 1
and TRopsh 2) overlies the dark limestone

(TRols 3). ' . ‘

Aye and relationshlp of "Older Gypsum Sequence to other rocks.

These rocks have not ylelded fossil evidence of age, nor are they strict—
ly llthologically eimilar to dated rocks in the~region. They are some- .
what similar to rocke of Triassic or Jnraesic age (eiceptjf0r~the gypsum)'
SO tne rocks of the "Older.Gypsum Sequenceflhave been tenatively assigned
a:qnestionable Triessic.age. | | |

Meder,etructural breaks are theught to sepafate the‘roeks'of the
"Older Gypsum Sequenceﬁ;from adjacent rocks of Mesozoic age. Drill in-
formation (Havard,li957)-suggests that,fne “base”(of the -main gypsum
deposit is;a tnrust fault. A major structural unconformify ls postu-=
llated by Conen (1957) as a line of separation be@ween‘the ”olderﬁ and
the ”ydunger”:gypsumbdeposits. Good criteria of relationships are iabk—
ing and'e great deal more detailed Qork Qonld be required to establish
‘positive relationéhinsﬂ

'Econonigg. The echomie poesibilities of the Lovelodk"gypsUmidee
posits heve'been discussed.under the heading‘of Nonmetallic Deposits,

“Twp. 27N., Rge. 32E.

Younger Gypsum Sequence
The younger gypsum sequence includes a minor gypsum occurrence 'in
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" the vicinity of the‘major‘deposits and the isolated occurrences in
Sections 34 and 35 (Twp..27N.,.Rge. 32E.). Cohen (1957) has considered
the Sequence-as “younger”"because he thought a relatively unbroken se—
'quence could be established between rocks of the-ﬁYounger Gypsum See
‘quence' and the apparently overlying greenish "pencil shale cap rock".
bAlthodgh the sequence established by Cohen may be valid, .there is some
~doubt caSt on the'age relationships bytthe'identification of Upper
Triassic Monotis.fossilsvin the capping rocks (mapped as Pershing (?)
Gronp) and-tentatiye identification’(Wallace,'l957) of a Jurassic fauna
_from SOme ofvthe apparently underlying beds (mapped‘as undifferentiated
_‘metasedimentary‘rocks-— JTRu) . | | |

~The units or members‘of the "younger" sequence are described below
. 1arge1y as Cohen (1957) reported them, but the age symbol on the map has
been changed from Triassié¢ to Jurassic to agree with_current information
and to provide more readily distingulshed map units:

Distribution. Limestone and purple shaly rocks of the "younger"

’

~ sequence have been mapped along the secondary western crest of the Hum-
“boldt Range in Twp. 27N., Rge. 32E. and along the main crest of the range
in Twp. 27N., Rge;.33E. Gypsum occurrences are confined to Sections 27 s
34 and 35, with a very minor occurrence near the common section line be-
tween- Sections 11 and 14.
Lithology. The.following "members or units" comprise the ”younger
gypsdm sequence" (in apparent order.from-oldest to“yOungest):
Gypsh - Purplish- reddish shale and slate up to 50 feet
thick. Locally contains interbedded gypsiferous,
sandy shale that.grades into white gypsite (Jyg).
The character of both the shale rocks and the
: gypsum is very similar to rocks described in the

"older gypsum sequence'.

Jyg” - Gypsum or gypsite that grades into gypSiferous
sandy shale in the purple shale part of the

~sequence (JYpsh)
_26._



Jyls - WhLLo limestone wlth some assoclated blue-black
) limestone commonly occurs as two distinct beds,
each as much'as 20 feet thick, separated by a
zone of greenish shale and slate as much .as 12
feet thick (Jysh). Locally, thrust relation-
" ships exist. The limestone beds are commonly"
. brecciated, producing numerous black to- cream
colored or white fragments of. limestone in a
white calcite matrix.

Jysh - Greenish shale and slate interbedded with the
white limestone (Jyls). Has an interbed thickness
as much as 12 feet, but locally is found both
above and below the limestone. The brownish
weathered appearance of these shaly rocks contrasts
‘markedly with the outcrop colors of the purple
shale part of the sequence.

Age and relationship to other rocks. Ceheh (1957) ‘considered the.
loWer.part of_this sequence ﬁe-be terminated by e majof structufal'un_
confofmity.A If fbe areal disﬁribution of the youngef purple‘shale
(Jypsh)lis as widespread as~ihd1eated on the map (there probably being .
cOmparéble rocks in the afeaslmapped as metasedimentary rocks, undif-
ferentiated),.fhe relationship-in arn eastwafd direction becomes anything
"but obvious. Along the westefh margin‘of "Younger Gypsum Sequence"'opt_
crop (in Sectiens 22Vand 27,vap; 27N., Rge. 32E.) a fault relationship
is.breseht,}eut elsewhere reliable relative position crieteria were ﬁot
. ebsefved. Locally'volcanie rocks ef Tertlary age unconformably overlie
rocks of the "Younger Gypsum Seqﬁenee" |

As'indicated in the introduction to the "Yoﬁnger Gypsum Sequence",
‘there is some doubt .as to age and relationship of the younger sequence
to the Monotis bearing Pershing (9) group of rocks of Upper Triassic age.
The'Jurassic»(?),age is a tentative assignment on the basis of only the
most meager facteal eyidenCe; | | B

.. Economics.. The economic possibilities of the Lovelock gypsum de-
posits have been discussed ﬁndee.the”heading of Nonmetallic Deposits,

'Twp;'ZZN., Rge. 32K,

- 27._



Alternative Interpretation‘

.Altnough there are some apparent differences -in litnolOgy between
the‘gypsum seduences as described. there are‘really more over-all Simi—
larities than dissimilarities It seems likely ‘that similar rocks in
_close geographic proximity are probably associated in time as well
Therefore? there is the distinct.possibility that the various gypsum
occurrences are{actdally.part of one bed (or part of a elosely aséooi-‘
ated series of‘gypsum-beds) and that, likewise,‘the ”pdrplejsbales" and’
other rocks are correlative.' Complex structural relationships‘and
'slight facies changes could probablv account for apparent differences
in sequence and assooiation.' Detail éeologic mapping, coupled with sub-
surface information, would be required,to unravel the. complex geologic
relationships of the pypsum area. |

Metasedimentarj Rocks, Undifferentiated

The major portion of the metasedimentary terrane has been mapped as
'undifferentiated except for limestone beds. .At Lone Mountain'(Sections
l9 and 20, Twp. 27N. 31E ) an area of hornfels developed from meta-
Sedimentary rocks has been differentiatedt

Lithology. The‘undifferentiated metasedimentary rocks in Twp. 27N.,
Ree. 32E.'are‘mostly similar to the rocks of the gypsum sequences, ex-
cept that no gypsum'is known to outcrop or be present in any~of‘the area
mapped'as undifferentiated metasedimentary rocks. ln Twp. 27N., Rge.
33E. (particularly in the northeast part ofdtne township), orangisb~
: brownisn weathering shale and slate are widespread. Locally, these.rocks
are caoareous, and.in someAplaces they are silioeous and include‘thin
Abeds_of nard, fine—grained quartzose sandstone. Much of the black,lime—«

stone mappediin.Section 11, Twp. 27N., Rge. 33E. is locally conglomeritic
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and in mahy ways resembles Pershing Group focks mapped southeast of

the area (Danéhy, 1957b)._

" Age and relationship to other rocks. A probable Triassic—Jurassic 
_age span has been assigned. The base of the“squence is notfreéoghized_
- and defihitely~dated'older rocks are not knowh ih the immediategarea.
1Volcanic rocks of Tertiary age‘ﬁncqnfdrmably locélly‘0veflie the undif-
7ferentiated metasedimentary‘rCCKS; |

qunomics. 'SiliceOus rocks of thi$vgroup'are host to antimohy min-
eralizationAat'the Sutherland:miné (Sec. 15, Twp. 27N., ‘Rge. 33E.).
Cinnabar occurrences:(nbnééonomic) are known 1in the"limestone.béds
mépped in the vicinity bf Sec.mll, Twp . 27N.2 Rge. 33E. There are also
'a few“dccurrénces of meager gold, silvér,.and 5ase metai mineralizatioh,
but pothing ofvéconomic siénificénce-is known in the entife'area.

Tertiary~Rocké'l | |

'Truckee (?) Formation -

Introduction. In this area a sequence of acidic flow rocks and

tuffs with only mihof sédimeﬁtary iﬁterbeds.has beén tentatively corre-
laﬁed’with similar fééks'in the Trinity Rahge to the west wﬁere "Pruckee
rFofmation" sedimentary beds are_more widely distributed. The entire
seQuence;of acidic flows and associated rocks of this area haé‘been
gfoupéd under«the'ngﬁe Truckee (?) formaﬁion. |

| For‘tbe purposes of mépping, a,tﬁree.fold division of ‘the rocks was
- found satiSfactory. Much'of>the’area was‘mapped merely as tuff éﬁd flqw
rocks,vﬁndiffereﬁtiated; In parts of tﬁe'aréaAflow rocks and sédimentary‘
rqcks Were’differentiated: |

Distribution. Rhyolitic flow rocks (Ttre) form bold outcrqps in

the N} of Twp. 27N., Rges. 32 and 33E. .The sedimentary beds (Tts) are

'present'in.relativély the same- area, but there are additibnal'occurrencesb



_beyond tne'weotern ﬁront of the Humboldt Ranve in the southwest quarter
iof TWp. 27N., Rge. 32E. Undifferentiated tuff and flow rocks (Ttv)
‘which are mostly tuffs, are particularly prevalent along the eastern
flank of the. Humboldt Range in Twp. 27N.,‘Rge. 33E.

Lithology. The rocks of the Truckee (?) formation are described
below after the way they‘were'divioed and grouped for mapping purposes.

Tuff and Flow rocks, undifferentiated (Ttv) - The rocks-.
in thls category are mostly tuffaceous rocks, al-
though there may be minor amounts of acidic to
basic flow rocks and limy shale included in the
group as mapped. The tuffs are predominantly
white to light gray, but a few interbeds are a
reddish brown color. (Locally, the tuffs are a
brick red color for a depth of several feet along
the contact where baked by the heat from overlying
basalt flows.) Grain size varies from fine to
coarse and averages in the medium coarse range.

Some pumaceous beds are present, but nothing of
‘the purity and volume necessary for commercial .
production.. The tuffs are locally altered to low
grade bentonitic or haloysitic clay, but again the
deposits lack grade and volume for economic pur-
poses. : :

Rhyollte flows (Ttr) - These rocks are mostly flows, but
minor tuff interbeds may be included in some of the
areas as mapped. Outcrops are bold and mas sive,
although locally columnar structure is well devel-
.oped. " The acidic flow rocks are brown weathering,
but a creamy white color on a fresh surface.. The
rock 1s commonly porphyritiec, having guartz pheno-
crysts In a vitric groundmass. Small zones of
perlite were noted, but none of commercial possibillty
“in theymapped area. -

Sedlmentary depOSltS (Tts) - Buff colored fresh water
limestone is mapped in this category in the northern
part of Rge. 33 where the limestone is near the base
of the Tertiary sequence. Locally the limestoné 1is
brecciated and in some places 1t 1is conglomeratic.
Calcareous rocks-and fine grained water-laid tuffs
are also found in small outcrop areas in Sections 28
and 33 of Twp. 27N., Rge. 32E. at the western base
of the Humboldt Range. ' :

Relationship to other rocks. Rocks of the Truckee (?) formation
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unconformably overlie rocks of Mesozoic age. Locally theéy are in turn

uniconformably overlaln by conglomerate and basalt- of late Tertlary age

and by surficial deposits of Quaternary age.

Age and correlaﬁion. The rocks included in the Truckee (?) form-
ation ére thought to be of mid—MioceneAto‘éarly_Pliocene.age, and 
probably correlative with the Humboldt and Esmeraida formafionsvof'otherf
Nevada localities (Larson, 1954). | | |

'Egpnémiés.‘ Elsewheré'theré are commercial-deposité éf various non-
metéllic_substances directly assoclated with rocks of the Truckee.(?)
~formétioh; In this aréa noné'of the clay deposits or the perlite and
pumiqite ogcurrencés have thevgfade or. quantity for.commercilal consider—'

~ation in our present economy.

Conglomerate (Older, limeétone clasts ) (Tcg)

In theAnorthQCentrap part of Twp..27N,, Rge. 33E., conglomerate up
to a thicknésslofvub'feet or more locally overlies volcanic roékg'of’
VTertiary age and undgrlies,basalt (Tpb) of léte Terﬁiary age.v The
: claéts afetgenérally‘well_POunded and most afe‘deriyed from a liméstone
source,éreé. The areal distribution of the Qonglbmerate indicates that
it lies almost horizontally, although locally low «dips may be measured
in the field. o

There 1is nd»known economic significande of the ¢§nglomerate,vbut it
was differéntiatéd‘in thevfield, mapped‘and descriﬁed fbr correlative
purposes and for possiblé use 1in deciphering the late Tértiary—Quéterhary
géologié‘history.of the regibn. | |
BaSélt (Tpb) . | |

 Distribution. ‘Basalt crops out at several places along the western

base of the Humboldt Range (SW% of TWp. 27N., Rgé. 32E.) in Section 25

at the crest of the range,”énd‘at many plaéeé on the eastern flank of. .
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"‘the'rangew‘ Correlative basalt 1s even more widespread -in other parts

of ‘the surronnding'region.

LLithology and thickness.' The basalt 1s generally'a dark gray color;
lccally vesicular, and commonly contains visible olivine phenocrysts.

Calcite locally forms amygdules. Maximum thickness inrthis'area‘is

probably not much greater than 100 feet.

Relationship to other rocks. The basalt unconformably overlies:

‘metasedimentary rocks of Mesozoic'age, older Tertiary volcanic rocks and

a Tertiary'congiomerate‘composed largely‘of limestone;clasts (Tcg). The

basal contract 1is considered to be unconformable throughout the area dis-

| cussed in this report; Surficiai deposits of Quaternary age 1oca11y

overlie the basalt with angular unconformity

“Age. -A probable Upper Pliocene ‘age has been assigned to the basalt
in this andgadjacent parts-of the region.

Economics. The bésaltic rocks of this area have no known econonic'
potential.

Quaternary Rocks

Conglomeraté (Younger, rhyolite clasts) (Qtcg)
 In the NE% of Twp. 27N Rge;_33E.; poorly‘consolidated,cong10merate
was found overlying basalt (pr) The clastS'are_in'general well rounded,

but locally appear fanglomeritic MoSt of the pebbles and boulders are

'rhyolltic in composition.

The conglomerate is necessarily younger than the basalt (pr), ut

3

probably pre dat es the Lake Lahontan deposits. considered to be of

“P1eistocene age. Therefore, a late Pliocene or early Quaternary age 1s

assigned. .It is possible that the conglomerate cropping out high on the

hills. is correlative with the dissected older alluvium (Qoa) maoped at

lower elevations in the Packard Wash area (Section 25, Twp. 27N;, Rge.



33? ) but because different source terranes ere involved and the out—

crops are’ isolated there is little or no correlative evidence available

Older Alluvium (Qoa)'

Distribution and litholoﬁx; Outcrops in Sections 25 ang- 35 Twp.

27N., Rre. 33E. have been mapped as Qoa These unconsolidated gravelly
and sandy sediments occur as hills and’ridges’above,the level of.present

alluvium. o - / - o

Are and relation tofother rocks}. This unit is better’represented
in Twp. 26N., Rge. 33E. where the relationships‘indicate that the materi-
“als represent alluvium deposited prior to or at the time of Pleistocene |
Lake Lahontan .

‘Lake Lahontan Deposits of Pleistocenegﬁge

-Materialsldeposited in or'by‘the water of ancient Lake Lahontan ere
wideSpread throughout the reglon below an elevation of about 4,380 feet
above sea level (the approximate:location.of,the upper level of.Lake
Lahontan isrshown on'the map). Several types of-Lahontan deposits have
been differentiéted in the courSe of field.mapping in 1957. For addi-
._tional'information-on the history of the lake and 1ts distribution, the

 reader should consult the'claSSictpaper by Russell (1885).

gldyey—Silty Lagoonal Deposits (Qll). Fine silt and'clayey material
was deposited lbcally in restricted lagoonal‘areaslbehind beach bars.
" These fine -grained sediments are potential low value deposits suitable

for impePVious fill material (see Section 33, Twp 27N., Rge. 32E.).

oilty;lake bottom.deposits (Qlsl). Silty material'with local sandy -
:faCiesxunderlie most ofuthe'flat Humboldt;Lovelock velley floor. In the
parts of the region where sultable water is available, choice agricultur-
Ial soils have been developed from these silty sediments. Sallne deposits

may be present in some parts of the Lake Lahontan basin, but at the




- present time there is nothing to surpest economic deposits of salts in
this part of the.region

G}avelly to silty beach terrace deposits (Qlt) As-Lake Lahontan

Areceded, various shortline deposits were laid down. Beach terrace or
barhdeposits are well-developed'from an elevation of about M;OOO-feet up
to the hi?hest level of the lake (about 4 ,380 feet).i The most prominent
beach lines have’ been symbolized on the map. | | |
- The terrace deposits have a wide range 1in size and composition of
the clastic material.- The coarser gravel bars_are the most resistant
to erosion and, therefore, fofm'distindtive topogfaphicpfeatures. Much
-of the areelhes a silt weneef over gravelly or séndy‘deposits.
Economically, the gravelvbeaches are the'source of aggregate materi-
al and road metal used on the county'roadS'and private roads.thfoughout~
‘the .area (Sections 17 and 18, Twp. 27N.,»Rge{ 32E.f. |

.Granitic Sand with Minor Gravel (ngr)

In the vicinity of Lone Mountain (west of Lovelock), the Lahontan
bars and~terrace-deposits are composed of materials,derived fram the
granite‘and‘rhyolite that cnops out on Lone Mountain. The sand 1s dis-
tinctly,éranitic, but,the‘grevel and coarser fregments are predominantly
rhyolitic. 1In Sections 20 and 29, Twp. 27N., Rge. 31E., the granitio
sand deposits have yilelded considereble‘material for local constructiOn

purposes.

Calcareous tufa (Qltfe). In’the northwestern part of Twp. 27N.,

. Rge. 31L., and in the southwestern part of Twp 27N., Rge. 32E., calcare-
'hous tufa forms pillar like outcrops as- much as: 15 feet high. In.this |
area the tufa deposits have about a 100 foot range 1n elevation of occur-—
rence (between 4,060 feet‘and b,160 feet as taken from topographic map);

The tufa has no current economic significance .in this area.
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Gravelly o S10by Fan heposits (0F)

Pan deposits Ucrlvcd frdm the mountalnous areas -and ttanspérted
»by-intermittenﬁ Stfeams cover large gentle.slope areas above the vailey
floqrs;. The‘compdsitionlof the clasts 1s governed by the source area
" rock tyﬁeé. | o ‘ | |
| SiZe'range variés from pooriy sorted bouldery gravel nearesﬁ the
'$ource mountains to sandy, and even éilty, matefials farthest from the
place of derivation.__Basaltié source ferrane produéeslan abundance of
boulders which persistxfor aiéonsiderable distance and often make pas-
sage of vehi@les difficult or imbossible.

Ecéhomicaily,'the fan'deposits have soﬁe value as sources of road
A metal if the fans éfe locétéd_diose'enough‘to the area of'utiiizatiqn.
In this area the'gravellylﬁahontan dépbsité_have been more widely used
thaﬁ the.fén matefials. | | N | |

Follian Deposits (Qed)

Dune and sheet Sand_depOSits cover a strip éf land along the eastern
margin of the Humboldt Rivérfahd also.are preseht alongAthe'side.of the
valley west of Loveldck; Most of the eoiian mafefials:are thin sheetv
sand depbsits, buﬁ inSectiéns 19 and 30, Twp. 27N.,'Rge; 32E.,5dunes-up
to 15 feet high are well developed. ‘

| Soﬁthwesterly winds haveltrénsported the bulk of the material from
the bed of'ﬁhe Humboldt River énd from the Humboldt Lake déSsicatiQn
‘ plain farthernﬁéfthé-south. .Thé.sand is fine to very fine'grained. Most
ofltheuéqlian deposits arevfairiy well“stabilized_at_ﬁhé‘preseht time by
a cover of variouS»gréssesAand desert brush. | o
_',Econoﬁically,_thé eoiian deposité are mostly of negative interest.

Where the land is flat and the sand cover relatively thin and uniform,



it has:been possible to develop the land for agricultural purposes.
Limited water supply and drainage are the development control factors;

at the present time.

'Secondary Gypsum (Qalg in Section 33, TWp. 27N., Rge. 32E.)

A small area of gypsum 1s shown on -the map in tne NE% of Section 33,

'Twp. 27N., Rge. 32E. ' This occurrence is redeposited on secondary de-

_poSit‘of‘gypsiferouS'material'derived from‘the main Lovelock gypsum de-

posits cropping out northeast of this area. Part of’the deposit is
efflorescent gypsum and relatively pure, but most of 1t contains consid-
‘erable;detrital,shale and limestone_and, therefore; is a gypsiferous
conglomerate. The deposit has-limited economic possibility as discussed
under mineral resources. | o |

Sandy and Silty Alluvium and Colluvial Deposits

Alluvium along the Humboldt River 1s mostly silt to fine grained

' ;sand In the ‘eastern part of the area along Packard Wash the size range

“1s from 51lt and silty clay .to boulders in those areas where fan oeposits
»have»nOt been differentiated. Colluvial deposits-are confined to such

iareas as East Coal Canyon and the gentle slopes of landsin and adjacent to

Section 12, Twp. 27N., Rge. 33E.
The thiCkness of the alluQial materials is slignt~in most areas; an
unknown, bnt consideraole; thickness is present along'Packafd Washi
| The well in the SW% of Section 24, Twp. 27N., Rge. 33E. is feported
tO‘be in alluvial material for 1ts full(depth of several hundredlfeet. 4

Intrusive Rocks

- Jurassio (?) Granite(Jgr)

Distribution. Granite crops out in the Lone Mountalin area west of

Lovelock, and a small outcrop is,present near the crest of the Humboldt
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Rnnmo in Section 25; Twp. 27N., Rege. 32E.

Lithology . ‘Thc Lone'Mountainhmranite 1s coarse gnalned and has
lurmeipink‘orthoclase phenocrysts.v Blotite and-hornblende‘(?)-are the
mafic accessory minerd}s.- o o |
3 ‘The'small outorop_in Sectlon 25, Twp; 27N., Rge.'32Ef is'composed

of a more equigranular granite, Withllittle or no recognizable pink

: feldspar' Small’aplite bodlies are associated with the granite;

Fine gralned Whlti h gray aplite dikes are common. Joints con—

trolled emplacement of the apllte dikes Joints also: somewhat control

v‘weathering of the granite into rounded knobs after original outlines of

large joint>blocks. g

Age -and relationship to other rocks. The granite intrudes meta-

sedimentary rocks of Triassic-Jura551c age. It is unconformably over-

lain by rhyolitic volcanlc rocks  of mid Tertiary age. Granite .in other

'parts-of.the adjacent region was dated by Jenny (1935, p. 18) as prob-

ably Jura-Cretaceous. Lacking reliable age criteria, a probable JoraSSic

rage has-been assigned to the granltic rocks cropping out within the area

~described in this report.

Fconomics. Granitic sand'derived from Lone Mountain has been uSed

locally as.construction material. Hornfels are developed in the meta-

sedimentary rocks adjacent to the'granite, but there was no evidence

“seen of a possible soheelite—bearing‘tactite zone. Checking of several

placer samples from the -Lone Mountain area with an ultraviolet lamp
fai¥Xed to give any}indicatiOn of_scheelite. It 1s considered unlikely
that the granite itseif would-have'any partiouiar economic,value in this

area.

Jurassic (?) Dike Rocks, Undifferentiated (du)

Distribution. Dikes in this category were mapped in Sections 10,
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12,14 and 28, Twp..27N., Rge. 32E., and in Section .5, Twp. 27N., Ree.

-Lithology. The dikeslare~mostly fine grainedlacidicfrocks that

weather a;buff color. 'Cubical pyrite, up to 1/4 inch diameter, is com-

mon, but nowhere abundant. Some of tvhe mineralization_in the Muttle-

berryvmine'area may have a genetic association with the dike rocks, but
elsewhere the dike rocks did not seem to have any economic significance.'

Age. The dikes cropplng out in the NE% of Section 28, Twp. 27N,
Rge.:32ﬁi are folded with the enclosing sedimentary rocks:and, therefore,.
similar dikes are'considered to be of probable Jurassic age.l<ln the NE%
of-Twp 27N;, Rge; 32E there are dike rocks that are- mapped as undif-
ferentiated that may belong to the rhyolitic Intrusive group -described
below (Tri).

Tertiary Rhyolitic Sills and Dikes (Tri)

Dlstrioution. Main occurrence is in the v101nity of Section 6,

Twp.‘27N.,-Rge. 33E. »
Lithology. The rock 1s a light colored aphanitic rhyolite in tabu-

lar bodies up to 25 feet thick. Thin ‘quartz veins are common in the

adjacent country rockf',Upperﬁand lower.contactS'are locally breccilated

_and'in places have a‘thin baked zone.

Age. These" rocks are con81dered to be intrusive equivalents of some

of the acidic volcanic rocks in the Truckee (9) formation of Tertiary

“age.

 STRUCTURAL FEATURES

_Folds

Large—scale‘Folds '

- Structural relationships of the Mesozoilc rocks are complex in the.

'regionvdiSCussed in this report, and in only a few placeslwas it pos-

- 38l_



Siﬁle to delimit foids on the basis bf reconnaissance -examination.
Ngar_the crest of the Uumboldt Range in Sections 13 and 24, Twp.

27N.{-Rge. 32E.,:attitudes observed 1in the carbonate beds indiéate‘a
gentle-anticlina},structure that may.be traced for oyef a mile.

| In the»area of tﬁe gypsum deposiﬁs, an overturned.synclihe is
mapped 1in the vic1n1ty of Sectlons 15 and 22, Twp. 27N.,-Rge..32E. Thé
.Amaln dep081ts in Sections 27 and 28 TWp 27N.,.Rge. 32E. seem to be
'anticllnalvbut the evidence at hand is not conclusive.

Smail Scale Folds

‘The incompetent thin-bedded rocks (gypsum, purplish and dark gray to
black shale) are locally'intricately deformed. Overturned, asymetric'and
irregular folds are common and beyond reconhaissance mapping resolution.

Age of Folding

VaripUsiliﬁés of evidence sUggest tﬁat extensive folding in this
‘ region of Nevada took place duringlthé léttér part'ovaurassic time or
‘early in Crétaceous time. CloSér dating‘OT'tﬁe folding in the immediate ;
" area .is ﬁambered:by lack of Crétacgous rocks. Potassium—argon or other
ape determination methods will-eventuaily bé applied to the intrusive
rocké, bdﬁlat the preseﬁt time such dataAis ndt available

Previous.workérs, Loudefbach (1904), Jenny - (1935), Cameron (1939)
Nolan (1943), and Muller and others (1951) all concur in a probable upper
Jurassic age of foldlng, ‘

Faults

Thrust Faults

| | Thrust faulting of considerable magnitude is thought to have dis-
placed the Lovelock gypsum deposits from their original 51te of deposi-
tion. Slmilar faults may 1nvolve the other Mesozoic rocks as well

. Within the’map area.described in this report, probable thrust faultlng

- 39 -
/A



~has been indicatediin,the vicinlty of the gypsum deposits.l The lime-

"stone in the. Sk of Section 14, Twp. 27N., Rye. 32E. appears to be in:

thrust relationship, arnd Danehy (1957a) has shown similar thrusting to

.be present to the south. Meager direction of movement data suggest that

the overthrust came from a westerly direction.

Major Basin-Range Faults

Fast side Humboldt Range block fault. In the area-where'PaCKard
Wash narrows in the southeast corner of Twp. 27N., Rge.'33E., Tertiary
basalt oropé‘out on the west and dips to the east under the alluvium. A.

mile or less to the east, Triassic Pershing group rocks crop out. This

'relationshipslindicates a possible fault doundropping the western

(basalt) outcrops and uplifting the eaStern outcrops {Pershing gfoup
rocks). ' ‘ '

© This fault may continue to the north as either the Humboldt Quéen

fault or the Lincoln Hill fault mapped in Twp. 28N., Rges. 33 and 34E.

g or to the northeast as the Black Ridge<fault at the east side of Packard

Flat.. The fault 1is inferred to continue south along the east side of

the Humboldt Range in- Twp 26N}, Rge. 33E.

‘West side Humboldt.Range‘block faults. Major range bounding'faults
are shown along the western base of the Humboldt Range. There is good
eVidence-present of the northwest trending fault in the southern part of

Rge. 32E. in the form.of'fault surfaces and displacement of the Tertiary

__focks. The northeast trendinv fault bounding the range from Section 29
. to Section 3, Twp. 27N., ng; 32E. 1s 1nferred on the basils of structur-

al truncation.

Transferse Faults .

Faults with a northeast trend displace and offset beds a moderate
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- amount. “Some of the'more sirnificant fauitslof this nature have been
,mabped"in Sections 11 and 22, Twp. 27N., Rge. 32E.

Other Faults

‘.Numerous‘normal-faulte are present.in_the Tertiafy voloanic_tefrane‘
-in the south‘half othwp{ 27N., Rge.'33E,- Displacement on these faults
match that of the major basin—ranée faults; west eide oown; east side .
up, and the blocks tllted gently to the east. |

Ave of Paulting

A late Tertiary (post ”basalt”) age of faulting is suggested for’
" most of the mapped faults. Louderbach'(l9OU)'describes the criteria in
conoiderable detaill. | | | |
' FIELD WORK

During the months of April, May,~Junefand.Ju1y of 1957, 30 man -
field days were spent mappinﬁ the area of the three townshlps, Twp 27N.,'
Rees. 31, 32 and 33E. ‘ |

| , ‘ Geoph_ys'ics-~ o

Hand specimenS'were checked in the field office with both a scintil;
lator ano an ultraviolet light, but no‘enomaiOus meteriai was noted. No
geophysicai traverses were made in this area during 1957.

| RECOMMENDATIONS

In:consideration.of=our present knowledge of the mineral resouPCesA
of the ~area and the Southern Pacific Company .land distribution, no further
mlneral resources survey work is warranted

Some of the valley lands may warrant,promotion as 1ndustrial sites.
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INTRODUCTION

,,,,, 2 4 ke
' The south boundary of Township ¥8 North, Ranges 31 and 32 East
._i’

Mount Diablo Meridian, is four miles north of Lovelock, Nevada in.ﬁg

Pershing County U.S. Highway 40 and the Southern Pecific railroad
cross the east township from northeast to southwest "

At the Colado Junction siding in Section 33 of the east township:
ape located iron ore stockpiles (ore from Mineral Basin) and»loading
ramps, and the diatomaceous earth processing plant of the Eagle Pitche

Company, which has been in operation since 1958 59.

‘CONCLUSIONS
Twp. 26N., Rge. 31E. .

Fee Ownership - Southern Pacific Company '

Sections 1 , 3(part), S(part), 7, 9, 1l#, 13+, 15, 17, l9(part)
21, 23* 25», 27#, 29, 31#%, &nd 35% . . . Nonmineral

Note: Those sections marked with an asterisk potentially
" contain deposits of sand and gravel, but are not deemed
worthy of a "mineral" classification because other _

" extensive sand and gravel deposits are more favorably
'located in this general area. ’ '

01l1- and-Gas-Rights—Only - Southern Paoific Company .

Section 19(part) . . 011 and gas potentlal is'nil.
Twp. 28N., Rge. 32E.
Fee -Ownership - Southern Pacific‘Companx

Sections 3, 5, 7, 9, 17, 19, 25 (all but SWiSWi), 28'(S§S§.and‘
: NE:SE:), 29 (S%), 30(part), and 31 (ell but SEL)
. . . Nonmineral. T

Note: A1l of these sections, except Section 25, potentially com;-
_ tain deposits of sand and gravel, but are not deemed

worthy of a "mineral" classification because other
similar deposits are more favorably located.



square miles in the southeast corner of the eastern township,

R

Section Evaluation

o Sections. 1; 1l 13, 27, 28 (part) 33, and' 3 5 . . . Potention
' i imineral potential sand and " gravel ' |
Note: - These sections are favorably located with respect to

: both the Southern Pacific rallroad and U.S. Highway [0
which 1s.to be widened to freeway specifications in the
near future; therefore, the sand and gravel deposits 'of:
the Lake Lahontan sediments, which are llkely located:
invthese sections, have a definlte potential value.

vSection 35 . Potential mineral Potential 1light weight
or plaster aggregate from tuff deposit about 2% miles
from Colado Junction siding.

- Section 23 . . ; Mineral . Sand and gravel plt in NiNw} has pro

duced construction material from Lake Lahontan deposits
and 1s very favorably located (60 feet from U S.
Highway 40 and l 700 feet from the Southern Pacific

' railroad

sy

TOPOGRAPHY AND ACCFSSIBILITY g
The tOpography, road system, trails, and accessibility are shoun
on the geologic map, No. R 3132-28 which covers this area. The
regional setting may be ascertained by inSpection of the Loveloock,
Nevada quadrangle topographic sheet published in 1931 by the u.s.
Geologioal Survey. ' |
The Humboldt River valley composes most of the eastern township
as well as the southesst one-hglf of the western township. Humboldt
River flows from north to south across the eastern township. A parts
of the Trinity Range 1s located in the northwest one-half of thevwest.

ern township, and a small part of the ‘Humboldt Range composes about six
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. cuts, each representing either wall rock, gouge, or quartz vein

MINERAL RESOURCES-EXAMINED
TWp. 28N., Rge. 31E.
Metallic Deposits

,Gold and Silver f

: Gold and silver ore has been mined from several places within th$
granodiorite in Sections 3, 4, 5, and 6. All of the old adits, shafts
and inclines are,driven on Quartz veins. A few aplitic dikes were notgg 3
but only one of these has been prospected, :

© ALl workings are badly caved but dumps indicate drifts up to:
100 feet long.' ~Apparently a significant amount of stoping was done
in some of thevmines.’ Much development work was concentrated in
thevNW%'ofASection 3, where several parallel quartz veins,crop'out,on
‘iboth‘sides'of'South TrinityTCanyon.“,Sulphide minerals were'Observedi
at a number of small stockpiles, each less than l or 2'tons.'_Five-i
| - grab samples were taken (R-03-28-31-22aPr through'R-03-28-3l—26aPr,s:

.APPENDIX:"C") These samples assayed from 0.1 to 128, 1 ounces of )
"silver per ton, 0. 02 to 0.66 percent copper, and from a trace to O 31
ounces of gold per ton (Union Assay Office, Inc., 1957z) None of
- these samples were from Southern Pacific Company land but because of
the indic&tion of high-grade sllver ore, further sampling was done~in
the_mine.workings. (Samples Nos, R-03-28-31-Pr ul'(a)‘through' B

VR-03-28;3l-pr s (a). Allﬂof these 1l samples‘were‘selected channel

~'material._ According to Union Assay Orfice, Inc. (1957b). they assayed
from 0.2 to 28 3 ourices: of silver per ton and from 0.0, 66 ounces of
gold. One-samplev(R-O3-28-31—Pr 413 (a) assayed 1.21 percent arsenic;
These samples were'also assayed for. tungsten (WO ) and manganese (Mn)

but the results werse not encouraging. See APPENDIX nAM,

Numerous pits and small inclines were noted in the slates and




- All of these'prospecte were very small and apparently were abandoned
soon after discoveny. 'They all follow thin quartz veins orteilici-
. fled zones in the Triassic-Jurassic(?) strata, The'yeins which were .

observed all strike northeast and dip steeply to the southwest,

Nonmetaliic Deposits
Perlite | ,‘

_ Near the center of the NW§ of Section 19, there is a large | _
perlite deposit of commercial grade which has been sold by the Southernt
‘Pacific Company to the U,S. Gypsum Company{ This deposit is
1ocated.et the eoutheaet end‘of a “perlite province" which extends.fo
at least 25 miles to the northwest, and which.includes 1ndiv1dual' )
;deposits‘eetimated at‘more than 1 million tons of perlite. One of the.
~ largest of these deposite 1is located on Southern Pacific Companj'e‘“
Section 11 of T. 31N., R. 3OE., 20 airline miles north of the deposit
in Section 19.- | o

- U, S Gypsum Company has extensively mined thelr deposlt on
'Section 19 by bench-quarrying methods The ore 1s ‘trucked to a grind
ing and ecreening plant about two miles: north of Lovelock on the
'Southern Pacific line. The product from this mill 1s then shipped by
‘rail to Pioche, Nevada where U, 8 Gypeum Operates an e xpansion plantv
According to w1st1 (1958 oral communication) the perlite from Sectio
19 expands at.a temperature of 1&00-1500 F,_and the expanded product
weighs between 634-10 pounds per cubie foot The expansion ratio, ...
according to Wistl, 18 10 to 1. He stated that the grinding and
screening mill at Lovelock has a capacity of about 1, 000 tons' per month
if operated on & basis of one shift per day and 0 hours per week

Perlite 8lso occurs in the. center of the SENW and center. of S%
of Section 16.  The deposit is readily accessible, but is not.compan
able 1n.size,to the depoeit 1n'Section'19. Nothing is known of_thei
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ouality of the perlitevin'Section 16, althougb much of 1t appears‘
similar to that in Section 19. The'depoait in Section 16 was staked‘
for the Southern Pacific¢ Company in 1957, but these claims are not no :'
._considered,to be‘of value because much larger}deposits were 1ater=.
located on Southern Pacific. Company land o :

“All of: the perlite deposits are closely associated with rhyoliti
lavas., - Those in the area of this report were correlated with the:vf
"Truckee" (?) formation volcanics, while in the adjacent township to
the west Bonham and Schafer (1958) mapped perlite bodies within their
"Toll Rock formation". The perlite in Section 19 is at least 90
feet thick and appears to be completely surrounded by rhyolite. Inll
‘Section 16 the perlite locally can be obaerved to grade into rhyolite
| The perlite is typically bluish gray, massive, and well jointedi

commonly with columnar Joints which are coated a dark reddish brown

The texture varies from perlitic (spheres with onion skin parting) to'
tapered prismatic. The lustre 1s dull to ‘glassy, :

The following information was abstracted from "Mineral Informatimn
Service | Vol 1, Wo. h, April 19&8 published by the State of '
California, Division of Minea._

Perlite 18 a variety of obsidian (volcanie glasa) derived
from granitic magma during volcanic eruption. Perlite is
composed of 65% to 75% silica 9% to 20% alumina; less than
8% sodium and potassium oxides; less than 3% calcium and
magnesium oxides; leas ‘than 3% iron oxide, and about 3p

- water, ,

According to Chesterman (19&8):

"Chemical analyses of some perlites show that they differ
. from other volcanic glasses such as obsidian, tachylite,
vitrophyre, and pitchstone by containing two to four per-
cent water.". v
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Construction Materials

- 8and and,Graiel;

'Smallkpite with 15-‘to 20-foot facee,expose sand and gravel of ¢
gnperently'good“Quality in Lske Lahontan gravel bars in' the SW%SW%,
of Section 27 and in‘the NE%iof S°¢t19n:31', The grevels\are eompoeidi
;'eseentially of metemorpnic slates and phyllites with some'quartzite:

‘clasts endffiner detritus (to sand and silt size) of grenodiorite;
| matérigl. ‘ _ o v o .
| Although no OtherlSand:and'gravel depoeits were observed, mnonﬁ
»sand and.gravel_is probaoly'oontained in the southeast one-half of f
R the township which is underlain by Lake Lahontan deposite. In eddi-.
tion to Sections 27 and 31 mentioned above, Southern Pacific Company
Sections 1, 13, 23, 25, and 35 potentially contain sand and grevel .
1deposits. However, other deposite of these materials are much more
favorably 1ocated with respect to existing lines of transportation.ﬂ
Development of sand and gravel deposits within this township 18

- 'dependent upon'loeal demand for these materials,

Water Resources

Surface Water

‘Analysis of a eanple of the water from a spring in Sectlon 3, at,

'the contact between the granodiorite and the Mesozolc strata, is :
within the mandatory limits for drinking water established in 19&6
by the United States Public Health Service (Kiersch, 1959, p. E-51),"
but is not within the recommended (non-mandatory) limits * The :
sample was analyzed by the. Southern Pacific Laboratory (Maurer,
1957 - APPENDIX "B" of this report). Results show the water to:beti
extremely ﬁnard" with'IZhh‘parts per‘millionxofvtotalvdiesolved'solide;
The recommended 1imit of hardness is 500 ppm "desirable" and 1,000;

ppm "permitted". Also the water exceeds.the recommended 250 ppm of

. . - " ,' e .
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»Chloride and sulphate, containing 271 ppm and 37u Ppm respectively
of these anions.' It is concluded that. this water should not. be used
for extended periods as drinking water, but that 1t 1s suitable for
}irrigation purposes and stock.

' Ground Water - :Af;,”,;‘ A B B o vi'l o

s

No new information regarding ground water 1ls available at this4

'(20 50 feet) in the lower portions of the valley £111 materials in’
'the ‘southeast - part ‘of the township.' There 1s a posaibility that =

water table, and these would be excellent squifers. The thick and
extensive alluvial fan deposits beyond the mouth of South Trinity
Canyon may contain porous layers at some depth and these may also

"be aquifers.

-
i

Twp. 26N., Rge. 32E»'
Metallic Deposits

Gold Silver and quper Prospects

‘Prospects for gold, silver.and'copper are numerous in Seotions
25, 26, and 36. One shaft, approximately 100 feet deep was sunk
(Willard ﬁine) in'1915-18 as a promotional venture. Since then, only
'sporadic prospecting has been cont inued by various individuals.
Oxidized copper minerals are visible, mostly malachite, eSpeoially“in
‘the swisw% of Section aS |
. Four selected{grab samplea}from Southern Paeific land assayed
‘ less than 0.1 ounce of silver pertton; and no gold or topper (Union“
Assay Office, lnc.,ﬂ1957c)i | | | | i o
o Threeiof these samples R 25-28- 32 la through BaPr, APPENDIX "D"):
were from the southcentral part of Section 25, and the fourth sample
,(R 35-28 32 SaPr, APPENDIX "D") was from the center of the El of
Section 35. .~ . - -



All prospects spparently follow northeast and northwest veinlets
of quartz or silicified zones which are generally within the Triassic"
Jurassic () metamorphic beds, but are locally within the Tertiary

volcanics at or near the contact ‘with the metamorphics.ii'

&
T

Nonmetallic Deposits o
No nonmetallicldeposits of apparent commercialvalue were observed'
_on this township. _ _
'vConstruction Materials
2225 » S ,
| The uhite rhyolite tuff deposits in Sections 26 and 35 may have
a potential value as light weight or. plaster aggregate. These |
'deposits are - favorably located, being 2 to 2% miles east of Colado -
Junction.' The tuff 1is interbedded with rhyolitic to andesitic lavas.

lSandand Gravel

-y

_ Deposits of sand and gravel are commonly found within the Lake
Lahontan beds. One such deposit has been exploited in the NgNw: of
Section 23, about. 600 feet east of U.S, Highway L0 and 1,700 feet east
‘of the Southern Pacific railroad, Because 1t is 80 favorably
'fnlocated, this»deposit-has¥a definitevcommercial value. Obher such
deposits ‘1likely occur within the Lake Lahontan beds along the railroad'
.and highway Southern Pacific Company lands along these transporta-,

‘tion lines, which may contain additional sand and gravel beds, arel

Sectionﬂ 1! 11"13t 23..27; 28! 339 and 35.
, " Water Resources:

Surface Water

Humboldt River flows from northeast to southwest across this'
.township. Its meandering course touches ypon Sections 1, '3, and. 17
of the Southern Pacific Company, and crosses Section 29, the S3% .

of which is owned by the Southern Pacific Company. However, the -

~R.



weter'rights haVe‘been appropriated by the State ol Ne%ede. No other
v : : 1 .

surface weters:were observed in this township. |
l

Ground Water
There is‘no new iniormation regarding the ground water condi-
’tions in thie townegdp, out the water table is, of course within a
few‘feet of;the”surfeoe along the humboldt River. Abundant supplles~
'of ground Water, however, would be dependent upon porous bravel -

beds at depth in the valley-fill. materlals.' Such oeds;are-known-to

occur w1thin the Laxe Lahontdn deposits.

Christen (1920 ), reported water so hot at a debth of 30 feet in

a shaft in the NELSEL of Sectlon 27 that the snaft nad | to be

abandoned.

mwm SRR TS T AT

Hot water 1s reported An 8 well at Lagle-Picher Company 8 diatomite

: mlll in bectlon 32. A7

MLNERAL RPSOURCES COMP ILED
Metallic Deposlts

', Gold ‘and Silver

[

There has been some. production of 5old and 31lver.1rom nines:d
the Nw4 of Sectlon-B oI the.west township;l Although no production
:reoords ere evailable}Ait"is’belieted'from assays obterned.that the
- silver values exceeded the-gold values. No work-Waslbeing done at
,tbe_time'this'area was visited_in l957.v Little, if enf, production
came from the w1llard»Mine area in.the southeast corneﬁ of the east‘f
township;, Stock was ‘sold .to the public for this venture, which appeare
to have been larﬁely a promotional scheme.v ;; |

.Nonmetallic Deposits - ; i- {
'Perlite 'j_, R >~‘ Y : f ‘.{ o ﬁ |

Much perlite has been mlned by U.S. Gypsum Compeny;from the

perlite deposit in the NW3 of Section 19 of the west townshlp.- No_'w

‘production records are available, but several hundred thousand tons

S =9 o o
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have been mined by bench querrying methods. This'worklis done in
-the summer months by & contract miner, John Pedro, of Lovelock A

sufficiently large stockpile 15 maintained at the mill‘to insure

operation of the mill throughout the winter months, (Wisti oral -
communication) No ‘other production of perlite or other nonmetallic
»icommodity has been made from either township. -

Construction Materials

e Sand and Gravel o f - f -" ' ‘ S

“According to Ottini (l9ul) 71, 3u5 tons of sand and gravel have~
ibeen removed by the State of Nevada Department of Highways from the
: gravel pit in the NWLNW of . Section 23 of the east township. An -
B estimated 100 tons each have been used locally from the small gravel

pits in Sections 27 and 31 of the west township.

Water Resources

For a. discussion of irrigetion and well waters used in this area

.see report by Christen (1920b)

‘ PREVIOUS lNVESTIGATIONS

The initlal geological investigation in this area was by the
}geologists of the uoth Parallel Survey, under the direction of King
in 1878 The report by King, ot al., is not available to the writer
A few years later, much more work in this ares was done by Louderback
(190h), who described the geology of the Humboldt Range in some
detail ‘and the geology of part of the Trinity Range in much less
_detail Various reports by field agents of the Southern Pacific
- Company describe_briefly the general geology in connection with
nindividual mineral deposits (f1les of the Southern Pacific Company)
An exhaustive report on perlite occurnences, markets, uses, etc..ff
is to be found in the Southern Pecific Company's file for T. 28N

I
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: Rge.BlE.; MDM.; although the.copy-on hand at the field office is not.

19, T 28N., R. 31E., MDM., SP Co.cfiles) o

: rocks and igneous intrusive rocks of Mesozoic age, and a wide valley
lake sediments and alluvium._ The Tertiary volcanic rocks also com-
'pose major portions of ‘the' Trinity Range on the west township, but

‘are only Sparcely represented in the foothills of the Humboldt

Alargely as a result of volcanism, with elevation due to basin range

.faulting being decidedly a secondary factor. |

‘indicated by the symbol "JRU" on the accompanying areal economic
\geology map. These strata have not been named but are probably
| correlative with those of the Pershing aresa in the Humboldt Range,-

-»”strata which have been mapped by personnel of the Mineral Survey of

“in the Angelope Range and Eugene Mountains, Correlations are based

'-*entirely upon similar'lithology and probably continuity of-outcrOp

__Pershing area contain a much greater percentage of limestone,

: however. o SR - ST,

.'in the Humboldt Range, and relatively recent work by U S. G6010gica1”“

|
legible as to author and date (see Supplemental Mineral Report, bec.

-
GENERAL GEOLOGIC SETTING. |

1 5
'The mapped area 13 -in the Basin and Range province, ‘and is

characterized by mountainous terrain composed of metasedimentary

filled with Tertiary volcanic rocks -and unconsolidated'Quaternary

Range on the east township.. The Trinity Range has been built up

 Triassic- Jurassic'(?)‘Rocks

Metamorphosed sedimentary rocks of Triassic Jurassic(?) age are

~d

and the Raspberry formation and younger Upper Triassic to Jurassic(?

t
the Southern Pacific Co throughout an extensive region to the north

to. the north, as no gulde fossils have been found The beds at the

i
r

Louderbach (l90h) recognized Triasslic fossils within th ese strata

..]_]_..



Survey personnel in the same range has resulted in the discovery of
3ammonites of Jurassic sge (Wallace, et al., 1959) from strata
. probably correlative with those of the mapped area.
. In the Pershing ares and Stillwater Range of the Buffalo Moun
‘tain quadrangle, Wallace, et al., (1959) have mapped these rocks as
: Upper Triassic and Lower Jurassio in age. _ ‘
. ‘These metasedimentary rocks are generally uniform in overall
';character They are composed largely of dark colored slates and
-,phyllites with local thin interbeds or lenses of quartzitic sand-
stone and rare limestone In many - areas, the slates and phyllites -
are. orange tan and calcareous, which is typical of the Raspberry S
formation and the shale of the Triassic-Jurassic strata in the Pershing“
area: (Silberling, 1958 oral communication) in other areas. _The
‘phyllite is somewhat less abundant than the slate, and. has the ‘
: characteristic_phyllitic:sheen due to abundance ofusericite‘which _1
. ~reflects much light., . The Quartzitic sandstone is generally grajjor
'fltan and'rine~grained} afid ths 1imestone 1enses are usually dark to_
‘black‘and‘fine7grained. Neither the sandstone nor the 1imestone beds

'f were differentiated on the accompanying map; however, local shale was

noted separately from the undifferentiated metasediments in the slsw

of Sectioh 13 of. the east township. This shale is‘orange-tan,‘calcar
eous, ‘and platy° . ‘ _ o |

‘ The Triassic-Jurassic(?) metasedimentary rocks are intruded by a
-granodiorite stock of Cretaceoua (?) age in the northcentral part of
the west township, and are overlain nonconformsbly by volcanic rocks
:of the "Truckee"*group of Miocene Pliocene(?) age’ at various places
in both townships.‘ |

The slates and phyllites exhibit diverse attitudes, which appar- . -

‘ently are useless in delineating structural trends. The original shales
-*Not a published group name. o - Eh.
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_and sandstones of the unit have been dynamically metamorphosed by the ;ff
-tectonic forces of the Late Mesozoic orogeny (Nevadan), and have been .

'further metamorphosed by the thermal effects of the Cretaceous(?) intru-

1’6“ 4

'sive masses. The development of hornfels in the Trinity Range ‘is
mentioned by Louderbach (190u)' Compton (1959, written communication)'7i
Will soon publish in the Bulletin of the Geological Society of
America a paper on metamorphism of similar Mesozolc strata as observed :

in the Santa Rosa Mountains, north-of Winnemucca, Neveada.

_Cretaceous (?) IntrusiveiRocks' r | _
The south»portion of,a granodiorite stock of Cretaceous (?) age ;;t

composes approximately three sduare miles in the northcentral part o

. of the ‘west township, where it intrudes the metasedimentary strata

'of Triassic-Jurassic(’) age. Small granodiorite intrusives are |

Jocated in Secs. 30 and 31 of the west township, ‘and in Sec. 35 of vrxw

the east township, The granodiorite»is,characteristically medium graj;;

»and’medium crystalline.d_It is7who11y crystalline and is QOmposed.ofvrgh

mostly sodic feldspar with a little potash feldspar and a few percent“
of quartz, Blotite 1s the most common &ccessory mineral composing
an estimated 10 percent of the rock by volume. '

The granodiorite disintegrates rapidly by weathering proceases ‘Wl
i-and forms 8 deep residusal grus, Spheroidal weathering is locally pro-j5
‘nounced It is regarded’as Cretaceous(?) in age because Roberts con
siders intrusives of this type in Nevada to be 1ike1y of this age
(Kiersch l959b written communication) | ' '

Tertiary (?) Volcanic Rocks I S R
Wruckee™ Group

‘The Truckee formation was first described by geologists orlthe
hOth'Parallel Survey (King, 1878). Type section 1s at "Kawsoh
'hMountain in the lower end of the Humboldt River valley, but the

13-



' eXactilocation'of the type sectionﬁtashwell'as‘the description of the i
formation; was‘not'clearlj defined.» These early workers located :
ﬁiocene.fossils in the fornation,‘and later workers‘found Pliocene«

faunas and floras. | | o

Van Houten (1956) described the Truckee and equivalent formation ‘

_of Miocene and Pliocene age in Nevada. 'He discusses them‘in a general
wey as follows (p. 2801): | - | |

"Throuphout Nevada the most reliable stratigraphic detus in

~ sequences of non-marine Cemozoic sedimentary rocks 1s a dis-

~ tinctive suite of tuffaceous upper Miocene to middle Pliocene .
depoaits, . For convenience of discussion,’ these rocke .are
referred to as the vitric tuff unit. "

Van Houten further states (p.-2802).

-'"Numerous names,vincluding Esmerelda,‘Humboldt,'and'Truckee _
(Fig. 5), have been applied to the deposits. Except for the e
detailed study of Axelrod (in press, 1956), however, few e
attempts have been made to determine their proper application

- and- extension. A _ , . L

| Axelrod (1956) redefined the Truckee formation in the vicinity i

of Brady's Hot Springs to include rocks of a particular lithology of _f(p

Plioceneﬂage which.were deposited in a specific‘basin. He named'
two. new'formations (Desert Peak and Chloropagus), which are of Mio-_

Pliocene age which were denosited in a specific basin. He named two

} ’new formations (Desert Peak and Chloropagus), which are of Mio-

' Pliocene age. Bonham and Schafer (1958 unpublished) extended Axelrod'a:"

‘new formationa and defined ‘a third new one, the Toll Rock formation
ofiMiocene(?) age;( In his abstract Axelrod states:

"Geological evidence demonstrates that these rock units were e
laid down in relatively local basins of deposition., Thus, L

. the common practice of applying Late Tertlary formsational names -

© (1.e., Truckee,. Esmeralda% over wide areas in the western X
Basin and Range province finds little support in field evi-
~dence. Up to now such usage has been based chieflz on
"evidence of age, rather than on 1ithic 31milarity.




If one agrees with Axelrod,'the name "Truckee as a formaticnalnpg
‘unit should be restricted to define rocks of the same basin of deposi:p;
'tion, lithology, and ge. If one accepts.Van Houten's regional.use of
the term, the name "Truckee" (?) formation can be used for all upper -
Miocene to middle Pliocene volcanics and sediments which are char-'
«acterized by the vitric tuff unit |

Since, as’ Axelrod indicates himself it has been "common 7

practice" to apply the Truckee formational ‘name widely to include Mio-,
‘Pliocene deposits, he ‘may have been wiser to keep the name Truckee: >
for all deposits of this age, but upgrade the term to the rank of &
. group name including all of the various formations that will be named £
,in the seperate basins of deposition. .He did not do 8o, but the writer
prefers to use the term in this connotation., |

The Toll Rock formation of Bonham and Schafer (1958), which they
" mapped in the adjacent townshilp to the west, 1s equivalent to part of .
| thep"Truckee group of the west township. i
-‘ In addition to the perlite deseribed above in the economic
- section of this report, three other lithologic units of the “Truckee“.
.groupnwere mapped: - rhyolite, basalt, tuff, and limestone,with-lime—
‘stone breccia. ‘harge areas were_mapped'as undifferentiated "Truckee"
on the map. Al "" |
‘ " The rhyolite is the most common of these mappable units and isﬁyﬁ
: ‘generally light tan to pinkish gray,»and fine-grained with' scattered i

phenocrysts. Primary“flow bands are locally prominent.' In(places .

the rhyolite is_highly colored'and tuffaceous; and.in other-places
: it grades into perlite, ‘The basalt 1s scerce, and is dark gray to
black, dense, with scattered olivine phenocrysts visible to the nakedr&%‘

4eyea It occurs in'rounded or subdued t0pography, in_contrast to the

‘V*le.‘




€ 1

_fine;greined, Sth,bend massive to well-bedded Much of 1t is QQF
:otvicusly water-laid. That which was mapped in the east township con-t}
‘ tains undifferentiated reddish brown rhyolite to andesite, ~The lime-; |
'stone 1s black finely cryatalline, and much of it appears to be a sedA

‘mentary breccia._ It 1s limited in outcrop to- the eagt- central part

_the,block feultingjof‘late Tertiary and early Quaternary times.‘ Theyi..

‘Basalt
10 and 15 of the west township. _The basalt overlies nonconformably

and locally vesicular, The basalt dike in the E3 of Section 36 of

‘may be equivalent to the "Truckee" basalt.

Older Alluvium

g G

younger basalt flows. The tuff i1s light gray to white, rhyolitic,

¥

‘é‘

of Section 13 of the east township.
The. "Truckee group volcanic and sediments are nonconformable
upon the generally more steeply-dipping metasedimentary rocks of

Mesozolc age. The "Truckee" beds have ‘been faulted and tilted during%

ere”overlaid:nonconformebly by unconsolidated lake and stream depositsﬁﬁf

of Pleistocene to Recent age, and locally by haselt.

Plio-Pleistocene Rocks

This unit is limited in outcrop to prominent hills in Sections- .
the volcanic rocks of the "Truckee" group. The rock 1s black, dense, .

the east township is possibly of the same age as these,fldws, but

Quaternary Deposits

Portions of the foothille of the Trinity Range In the west town-}‘

ship were mapped as older alluvium and largely represent unconsolidated,

.poorly'sorted debris transported by alope-wash during rainfall in the “T"

late Pleistocene epoch The older alluvium is being dissected by the ff

present streams during rare periods of runoff.

-16-



_ _ Older Alluvial Fan Deposits '

| Much of Seotlon ll of the west township is composed of older
_ alluvial fans with much steeper slopes and- coarser. material than in
the Recent fans. The unconsolidated rock debris 1s poorly sorted
‘and varies from silt through boulders., Shoreline’ features of ancient
.Lake Lahontan have been eveloped on the lower slope of the fan.

Lake Lahontan Deposits

" The areal distribution of the sediments of late Pleistocene

'vLake Lahontan ia greater than any other rock unit. These unconsolidated,

well sorted deposits compose the bulk of the valley £111 below an ele-
vation of 1,380 feet, which is the highest shoreline of the ancient ‘
,lake. Thickness of these deposits 1s now known, but in the vicinity of
Rye Patch reservoir, a few miles to the north,. there are. 200 feet of i
- Lake Lahontan sediments and the base of the deposits 1s not exposed
These horizontal deposits‘are largely sils, silty clay, and

fine sand, but locally lenses and bars of sand and'gravel occur, ‘
,psuch as have been exploited in the NW3 of Section 23 of the east town-':
dship and to a lesser extent in Sections 27 and 31 of the west townshipigg
fProbably the predominant 1ithology of the pebbles of these gravels is'fgr

late from the Mesozoic metasedimentary rocks, which forms flat oval .
-clasts. These are locally differentiated as beach terrace deposits. _tip
Elsewhere, they were not mapped separately and are included as a part

~ of the undifferentiated Lake Lahontan deposits.'

Calcareous tufa forms elongate outcrops in the western township,-
',between about I, llO feet and L, 200 feet elevation.' The tuffa was )
‘ apparently precipitated irom the waters of Lake Lahontan, perhaps by
Ithe action of micro-organisms or algal growths at these elevations.

The tufa'is largely dirtyfgray calcium carbonate with‘variousvcrystal,;'

forms. =

A17-
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"Alluvial Fan Deposits'

In the east central part of the west township, alluvial fan

‘ deposits are being deposited beyond the mouth of South Trinity Canyon”;f

: and elsewhere.: These fans .although extensive in plan view, are rela-!ﬂ?

* from silt to cobbles with the finer grade sizes more abundant towards

Humboldt River form a sinuous belt of varying width which follows

.terrace‘levels,of the.valley fill, with-the upper levelscbeing come=

-tively shallow, and: have a much more gentle gradient than the older fan

i
i

in Section 11, - . ' "“-' , »‘;b, B : f

The unconsolidated poorly ‘sorted materials of the fan range f

| 1

the toe of the fan. The fan 1s  of post-Lake Lahontan age as. it has‘?a

destroyed the evidences of the lake's shoreline features.ﬁ

l|‘-\

Alluvium ’ ‘ " ‘ o oo o ;G :z_ ' ”;fﬂ?

The- present stream channels are lined with unoonsolidated

l silt, sand, gravel, cobbles, and boulders. Locally these materials

© gre cross-bedded. They grade into the alluvial fan deposits at the

mouth of South‘Trinity Canyon. ‘In places- they are dissecting the older
alluvium. | ‘ :

Silty Clay of Humboldt River

| Unconsolidated well sorted flood—plain deposits of the

the meandering course of the river, These deposits form the lower -

3

eposed of Lake Lahontan'sediments The material of the flood plain "ﬁ

varies from sand to clay, with siltey clay and fine sand being the most

abundant.

~ Playa Deposits

A small depresslon at the east Quarter'corner of'Section 11 of

- the west: township contains playa deposits censisting of silty clay

_and fine sand of Recent age.

-18-
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._Eolian Deposits

Wind-blown deposits, largely sheet sand, occur sparingly along
the southern border of the mapped area, '

~ STRUCTURAL FEATURES

The MeSOzoio’metasedimentary rocks of the area have been

involved‘in folding and dynamlc metamorphism which accompanied. the Late;E

Mesozolc (Nevadan) orogeny. This orogeny preceded intrusion of the

granodiorite stocks. After a prolonged period of erosion, during which

L

the products of erosion were removed from the region by streams pro-
bably draining into the Pacific Ocean, the volcanic rocks of,the |
Tertiary Period were deposited This volcanism was accompanied by
normal faulting of the early phase of the basin-range block faulting.
The later phase of this faulting occurred during Pliocene and early
Pleistocene times, and is responsible for the present major features
of the topography '
k Evidences of the Late Mesoezolc orogeny include the deformed and

metamorphosed strata.of Triassic-Jurassic(7)‘age, ‘No mappable folds

or thrust faults.were observed during the mapping, but probahly would -

chlt"because-of the monolithologic character of’the’Mesozoic rocks,

form conspicuous breccia zones.

The basin-range block faulting 1s represented by normal fault51

"which trend‘northeast, north-south, northwest and locally east-west,

The larger of these is parallel to the northeast trend of. the front of

on the southeast side.' Smaller faults appear to have offset rhyolite
dikes in the northwest part of the west township. Others have tilted
and displaced the "Truckee group volcanic rocks in the westecentral

part of this township.
‘ _ - -19-
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- be located by more detailed work. Location of thrust faults is diffi- ="

dand the fact that they tend to slip along bedding-planes rather than -

-the Trinity Renge in the west township. This fault has been downthrown .



" ment of this sample by Union Assay Inc.,. (19570 ADPENDIX "D") indi-

Some of the smaller.normafﬁ?aulte have been mineralized with
- silver and a 11ttle gold and copper. These mineralized faults gener-‘f;f

‘ally trend northeast at the mined area in the NW} of Section 3 of

- the west township, and at the Willard Mine area of the east townshipsww“
aithough at the latter location some weakly minenalized zones follow

northwest faults;

'FIELD WORK

‘ ‘Man-Days N

A total of 19 man-daye was spent in the field on these  two

townships. | |
Geophysios

The Junctions of the-major streams below the oontaCt of'thel

granodiorite and the metasedimentary rocks were examined at night with

an- ultraviolet light in an effort to locate evidences of tungsten

'mineralization. No positive reaults were obtained. Selected samples_

'were,tested‘with aiscintillometer. 'One sample from the east town-

7sh1p'was found to be radiometrically anomalous. Radiometric measure

7'cated a content of 0.03 percent equivalent "U308.

 RECOMMENDATIONS
‘ N Twp. 28N., Rge. 32E. A
The potential value of. Sections 1, 11, 13, 23, 27, 28(part),._
.33, and 35 for construction materials (sand and gravel) should be
recogniZed in any future negotiations concerning these lands ‘ Some'
of these Sections will probably be crossed by the new: U.s. Highway hO
.which 13 to be rebuilt to freeway specifications at some future date
and all are very favorably located with respect to the Southern

Padific railroad end the present U,S, Highway 40. Section 23 (NWi)

-20-



:contains sand and gravel which has been used in the past . for road-

o building purposes’, and therefore is of definite commercial value,

The tuff deposits in. Section 35 should be regarded as. having poten-
tial value for light weight or plaster aggregate in view of their

favorable locgtlon,

*»Tpr 28N., Rge. 31E.
No recommendations are made for this township, and no further o

work 1s necessary.

Donald E. Pruss

<21-
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Sample Serta]

APPENDIK "A"
"Hand

: Rle LTS PER TON OF 2000 FOUNDS

_____ 19222 BSUT

...............................................................................

2,

- DASSAWRERQRI:..

UNION ASSAY: OPFiCE Inc.‘”

J. V. SADLER, President

July 18, 1957

-

A. C. SELBY, Vice-Pres. & Treas.
Lily M. Hottinger, Secretary

Salt Lake City 10, Utah

Per Cent,

Num'ber‘ ' ()is(.";‘lzc[;l!lton V(‘:()LIG)E . VO;I.IQ):F'IISon | P%a!(}:l:"' (I‘;(‘:{P;E;'}: ] Per Cent ] Pezrn(qlfnt -Per Cent - T:(:Nr(lézgzc f%g\ P::'néeznt
‘ ' - Ma. As W03
R-03-28-31 Pr Sk(a) | a
© | None 1.8 0.07 || 0.0L | 0.24L None
R-03-28-31 Pr 5B (a) . - - -
‘ 0.0L0 0.9 0,01 | 2.07 0.10 | . None
R-03-28-31 Pr Sp(a) ' L o o
‘ None 0.2° None || 0.06 0.07 Nopé
R-03-23-31 Pr SL(a) .
: i .020 0.3 '|; None [0.06 0.05 None
. 1 N
R-03-28-31 Pr sé(a) o 3 ' :
None 0.l | None | 0,01 | 0.02 None
R-03-28-31 Br L(a) : b o A
| | None ol 10.03] 0.03 | 0.02 0.02
R=03-23-31 Pr L§(a) . o .
0.660 S 0.L . 0.02 ||0.0L 0.05 0.03
8-03-28-31 Pr h}(a) : N e ! ‘ : 1 I
| - o.220 128.3 | 0.11 0,03 £ 7§ 0.02 |  None |
x . ’ .o . i . ' : . '
R-03-28-31 Pr b?(a) | o i f i
‘ 0.510 | 6.9 I 0.0L ! 0.01 | 1 0.19 None '
R-03-28-31 Pr Li§(a) i o P o
: 0.020 0.2 | None || 0.0k | None | None
R-03-28-31 Fr Lij(a) | T A |
e J Trace ! 5.2 0.0370.03 | 10.02 | | None
| i o i
R-03-28-31 Pr h;(a) . : |
: 0.C30 0.2 . i None || 0.03 1.21 | None
#-03-28-31 Pr Ld(a) b | ! i ‘ 1
‘ A 0.230 L.l i io 03710.01 | 0.05 ! 0.02
R-03-28-31 Pr lq (za) | ‘[ { o
o ! Trace 2.2 J 10.031] 0,5k | None 0.03
’ L i !
! i - g S A
Remarks THO30 samples are from Wi Sec. 3 (not owned by S.P, Co.) ' '




APPENDIX "B"

| 353~ 21+
Sacramento, uly 10, 1057

SUBJECT: - Water Samples from Southern Pacific Land'Gompany'
Mre Geo Ao Kiersoh

Mr. wm. A. Qesterling wrote ‘to us June 19, 1957 adv;smo
‘that four water -samples were being forwarded. :

These waters were recelved during the latter part of |
‘ June'and are identified in the accompanying tabulation. .

It is noted that the request for analytical data this time
~includes the total dissolved solids. Percent of dissolved
solids 1s desired also and it is felt that perhaps a word of
explanation is advisable in this connection. Follow1ng
customary practioce the various components are given in parts
per million and then as a percentage based upon the dissolved.
solids, as requested. While the latter figure is not included

. -as a total in our compilation it will be observed that a sum-

- mation is not equivalent to the total dissolved solids as
presented in our tabulation. This discrepancy i1s due to the
fact that when the biocarbonates are taken down to dryness some-
of the weight is lecst thereby as illustrated by the following

- equation. This equation illustrates the changes which occur

- when calcium bicarbonate is converted to calcium carbonate by

- . the loss of carbon dioxide and water Ca (HCO3)2-¢00003 +

The bicarbonaté ion 1is determined by a titretion in the
liquid phase and therefore does not apnear in the results
- shown for Total dlssolved solids..

As bhas been . our ocustomary practice Spectrographlc means

~were employed for Molybdenum, Antlmony, Sllver, Cobalt and
- Zirc determlnatlons. ’ ‘ _

Je Go 'P.i?.ur%»\.\
co: Mr. P. Ve Garin ' .

Mr., Wm. A. Oesterling

UL:mp



Iron as Fe .
Alurinum as Al
Silica as 51
Molybdenum &s o
Silver as Ag
Antimony as 3$b
- Arsenic as AsQO
Copper as Cu
lMagnesium as lig
Cobalt as Co
Zinc, as Zn
S5odium as Na
Potassiun as X
- Calcium asgs Ca
“Fluorine as F
Boron as B
Chlorine as C1l
Sulfate as SC

Bicarbonate as HCO3.

- Carbonate as CO3
Unassigned -

" Total dissolved
solids

pH -

R-26-26-29-0s

R-03-28-31-Pr

TABULATION * This sample is
not located on map.

R-05~25-30-La

R-19-25-30-Le

0.2 .:0.,027

Trace

C22.0 :2099
RNone
Trace :

None
None v

‘None "¢
27 :3.67

" None :

- None ¢ :
98 .:13032
15 . 1204
77 110,46
lol :.Ools
1. 20413
15 :20.55

111 :15.10
232 :31-56 .

None : :
Pb Trace
621 :

775 N

TEM & %

0.2 . :0.02
Trace :

17.0 :1.32
None
"Trazce :
‘None :

0005 :0.00h
None :

L2 :3.425

None
None.

103 :7.98

Trace :

190 :14.72
0.6 & 0,05
1 ¢ 0,08

271 :21.00

37L 128090
293 122,68

"_None . :
PbJTrace
1244 3

745 .

0.2 :0.00S

'0.2 ! :0.005,
33.0 :0.,83
None =

Trace :
None : '
G.5 :0.012
None :
1 0,025
None
. None : N
- 1353 :33.97
_;22 ’:Od55'
6 :0015
72 :0018
ll' :0028

1357 :34.10

292 : 7423

619  :15,55
282 : 7.08

Pb Trace
3528
9,05 :

L5 {wa-1) 4 29 (wa-1) 60 (wa=-1) - 61 (Wa-2)
Sering Water Scring Water Lake Water Well Water
TP : % O @ % PO : %

. 0.2 :0.0037

Trace @
28.0 :0.51

- -None
~ Trace

None- :

None :

None : ‘
2 :00037
None : .
None : .
1908 :34.90
L0 - :0 .73

7 ¢ 0.13

7.2 ¢ 0413
25 : O 4b

'2062 2375711

L15  : 7459

- 809 214477

168 . : 3.07

4956



Telephene3-3302

oouthern Facific Comoany

Sample Serial

APPENDIX “C"
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lOO
ASSAY REPORT"

Land Densrtment -

UNION ASSAY OFFICE, Inc

D08 oo e, J.'V. SADLER, President
M oot s ' A. C. SELBY, Vice-Pres. & Treas.
' » Lily M. Hottinger, ‘Secretary .-
"URESULTS PER TON OF 2000 POUNDS . . June 2l,,1057 Salt Lake City 10, Utah |
- . : ’ D OPPER INSOL. . X SULPHURY IRON LIME ‘
NUMBER Ovuc?golrl?l’on Oti.u;xfﬁon WdLEc:n._Ore lc’:ar Cent Per Cont Por__C»om _ Lofr Cent 1 Per Cont J‘or_Ce-rli Per C“ft Per C,"’ '
Cobalt 1
B VOUCHERED
N DERT. Fo. | .. f.
' .  AUTNT No.d ...l .
R-23-26-30~0$-39-a | R
- : None 0.4
R-16-26-29-03-40-A |
oo - Tracej 0,2
R=15-26-30~04-111-) | I
R Traceli 0.9 f
R-15<26-30-09-L0-8 | = §
o o] 0.040) Le.a | 0.12
R=1L=26-30~0d-L 3-A |
’ - - Trace 1.7
Re0b=26-20203-l1~A - |
- . l'Trace 0.2 o
© R-3L-26-29-04-45-4 | - |
o ' | 0.02" None . 1
) | | aE ! |
N-(-27-7C2PR410-1A o o | | !
: | Trace| 0.2 0.02 l i g
. - | i
R-6-27=20-02419-2-4 ,' : s {
: . t 'None 0.2 " 0001 i l N A
_R503-28-31-PJ-ZM-A ﬂ, i ' | v{é.
o | 0. 310{-11°9 0.08 I a : s
, ! . | “
R-03-28=31-1 P-23-4 | o . | o
' ,i [‘I‘ace II 005 'i 0002 | li . :
R=03-20=31-P}=25-A . i | ! i :
- | Trecej 1.8 0.05 - t ;
' S |
. ! .
R-o3-28~31-,$;72-A ! - ! ﬁ
o 0.140 [128.1 o.ﬁé-i ? g |
. ‘ E ! : | :
R-o3-29,31~9q-36-A | S ; ?

S 1 0.020] 0.1 1007 !
R-05-27=30~"{=27-A | - -!4 ;
. Trace| 0.2 | - | ‘
2-18-27-30~PH-2R-A | | T 1 b

_ ‘T“néej 0.1 " | . - i "ﬁ K.
' : Lo " B



S . -APPENDIX "D"
*Tolephone EMpire 3-3302 S

Mif Southe;-n Pacific Company DEPT, ¥o. -.._i-_'--_.....

Hend Sample Senal 1&)}(3 L3 L |

ASSAY REPORT

UNION ASSAY omci: ..Inc

J V. SADLER, President

® v . . ‘A, C. SELBY, Vice-Pres. & Trees.
. Lo ’ AUDIT Koo oot - LILY M. HOTTINGER, Secretary
T e e e it eeeaeen e oeiitaeeteeniaireanan 2 aa naa aiaaaas P B
RESULTS PER TON OF. 2000 POUNDS , Ma)' 21 1/57 .. Salt Lake City 10, Utah
, © GOLD SILVER PLE&["“ COPPER [ INSOL. ZINO suu’xuaﬂ IRON LIME . ’ . 'VALUE
. NO. Oma. per Ton || Oxs. per ton || — “wet Per Cent | PerCent | Per Cent || Per Cent | Per Cont || Por Cent | Por Cent j Par Cent GOLD-
’ ' - An ob - iy
: : - o
~ﬂ-2§~28-3£-PR 1(A . B - ' » i
C Trace .| 0.1 - | None . None :
‘Trace | 0.1 - { Nome - . Kone 5

R-25-23-3p PR 2(A
R=25-28-3R~FR 3(A] , .
- Trace 0.05 s None " |

R=19-27-3D-PR.L(A} : -
Trace Oal S None
R=00-28-32<FR 5(A , e
Trace 0.1 .
R=-31-27-20=FR 6(A]
. Trace | 0.05 None || None -

None

. None

Remarks.. R=00-2832 PRS U308 radio ssmayer 0,03 .

 Charges 3. 23.00........ R S




SOuthern‘ Péific

Land Company
Southern Pacific Building « One Market Plaza « San Francisco, California 94105 « (415) 362-1212

NATURAL RESOURCES
W. F. HERBERT

. - W. A, OESTERLING
GENERAL MANAGER . , CHIEF GECLOGIST
N. A. SMITH : W. T. SAPLING .
ASSISTANT GENERAL MANAGER e MANAGER RESOURCE PROJECTS
H. V. MCDONNELL February, 22 ’ 1979 .
ASSISTANT TO GENERAL MANAGER

. 3970.19

Mr. Jeff Hulen ,
Earth Sciences Laboratory
- 391 Chipeta Way - Suite A
‘ Salt Lake. City, Utah 84108
Dear Mr. Hulen:
In response to your telephoned request of this morning,
we have pleasure in enclosing herewith the two maps you
indicated, viz:
Townships:27“&f28 North, Ranges. 33 & 34 East, MDM.-
Kindly forward us remittance'for'$10;00.payable to Southern

Pecific Land Company, being cost of these two maps @ $5.00 each.

Thank you for your order.

Very truly yours,

w.a. A ;

W. A. OESTERLING /4%
Chief Geologist:

Encl.

HELP PREVENT FOREST FIRES — KEEP OUR FORESTS GREEN



douthern FPaecific
Land Company

‘Southern Pacific Building « One Market Piaza « San Francisco, California 94105 » (415) 362-1212

NATURAL RESOURCES

W. F. HERBERT W. A. OESTERLING
GENEMI'- MANAGER CHIEF GEOLOGIST
N. A. SMITH ' W. T. SAPLING
ASSISTANT GENERAL MANAGER January 9 ’ 1979 N MANAGER RESOURCE PROJECTS
H. V. MCDONNELL
ASSISTANT TO GENERAL MANAGER
3970.17-A

Mr. Eric Shunsacker

Earth Science Lab U.U.R.I.
391 Chipita Way - Suite A
Salt Lake City, Utah 84108

Dear Mr.: Shunsacker:

In accordance with your telephone request, by separate
mail we are sending you Southern Pacific "Minerals for
Industry" for Northern Nevada and Northwestern Utah, and
geologic map of the Beowawe area.

Please forward remittance payable to Southern Pacific
Land Company for $15.00 to this office to cover the cost of
the book and map.

Thank you for your order.
Very truly yours, .
AT 7
W. A. OESTERLING
Chief Geologist

//&/ S0 cepEaEr MPFE COERNG 7. Z7EZIN., £ 3/ £z =
& PLNE= 75/ coLaLY
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