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Geography

The Iferant Boss area is in the Carson Bange, a part of the Sierra 

Bemda separated fro* the nein. range 17 the deep "baain occupied lay lalce 

Tahoe. She a»pped area is in the east-central part of the range la 

vestern Herad* ianediately north and northeast of Lake Tahoa, "between 

vest longitudes 119° *& and 120° 00*. and north, latitudes 39° 17* and 

39° 25* . She region includes approximately 100 sojsare miles of notm- 

tainons terrain* The city of Eano is about 6 miles north of the northern 

1x»rder on the sapped area*

State highway 27» **** ^ra&t Bose road, proridw access to the region 

lay coanacting the s9Bthem part of Snxdces Kemdovs idth the Bahoe "basin 

on the vest of the Carson Bangs (f£g» l). Other passahle roads penetrate 

severe! Biles into the range in the Talle/s of Thomas and Whites fibreeks* 

The M^gr part of the area is veil served *by trails; especially in the

The crest of the Carson Bangs separates two prof omtdly different 

cUaatle prorinees* In the hearily forested aonntain regions to the vest 

precipitation is M^-froa 30 te 40 inches a year. Thick forest* of pine* 

fir, and heelede flourish ^ to ti2*«Tline at 10,000 feet. Lakes, ddefly 

of j^Laclnl origbu ere ithwrdnitt and snev closes tn> the eauatrj la the

5ne 0reat Buda te the east of the crest is seai-arid.

about 8 or 10 inches e> year since the Sierra serves as a 'barrier
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for clouds from the Bftdfio Ocean* Sagebrush and pinion pine are about 

the only plants v&lch can survive is soch a climate.

Prertoaa Vortc

B» Haunt Bos* area, ha* received only raconnaiasanci geological 

stu$r prior to thl* Investigation* If* tlnagren la 1897 aada the earliest 

geologic Inrflatl^attiona la the general region* la the Trodco 

rangle, nMcJi liucludea the area immediately to tha vast of the 

area* d. 2>. Loadarback published on the general geologic f eatoreo of 

too entire Tntc&oo region oast of the Sierra Nevada In 1908 and again 

In 1926 diaco»*ed certain f oatnraa of the Kcrant Eose area In connection 

with oaala Tang* «trneture, X» A, Bald (2^11) aada a detailed geoDorphle 

of tha region south of tl» aapped area. J. C. Jbnea and

T. P* Gianalla (1933) Bftdo a reconnalasaace of the Carson Bango and 

published the gest*zal geologic f eatnrea as part of the 16th International 

geelegie ouiigroag guidebook.

Geologle atn^r of tha Hcrant Bos* area Is part of a larger project 

contacted Iqr tha T&ltod States Geologleal Snrrey. do project centers 

about Steamboat Springs* Herada. i&ara «in«ral-4^?oaltlngt thorBal 

«at«3B Itttfro long "been of interest to geologists* In 19$$ J3L X Vhlto 

of tlfia Tfaltad State* Gaologleal SflPTay hegan a detailed oaalimtloa of 

those hot vprias** «iile& Ho Jtwt to tha oast of the area included in 

this thaals. 1st the stomnr of 19^5* &» JU Thomson, also of the Sorvigr, 

geologic fflBrrping of the 15-ffibmto qnadrangle to the east of the



springs* the Ylrginia City gnadn-rnglfl, so as to iBTeetigate the regiona 

structure and geelogr of the Steamboat Springs area* In the summer of 

1950, Btompson assisted "by the author began napping the adjacent 15* 

mimxte quadrangle to the vest, the Hjont Bos* quadrangle. Field vork 

continued «fr**fr«e the summer of 1951 in the Haunt 'Bone arm,

23ft» author la na«t indebted to Thompson mider vhoee direction the 

geolo^e stit^r Is tno Mount Base are* vas done. Dtnald lhite» chief 

of the Steamboat Project* haa aided Igr &ia axtensire knovledge odt the 

imtire region* AdcoovledsBe&ta are also- due Kllfred Carr» Frank 

and Bascell BoBaeroy for assistance && the field*

She «itlre faculty of the Departaent of Geolo^ at the tfeirersity 

of Washington added ^J*ner«r possible* Dr* Peter KLsea directed the 

parts on structural geologr &ad laascacpt rocks, 2tr. Hbnard Coostbs OK 

Toleanic rocfcs» and Dr. X» E6orcr Maddn on physiography, Professor 

0. 2» Goodsposo^ chalnsai of the Department of Geology t art ended 

courtesies*

TOPOKAPHT JUD3 71RATHAC3

53ie Horant Base «rs» tncluass the sonBit region and eastern slope of 

* part of the Carson Range* This north-trending jacrcartain range is "ixroad 

OR the vest bj the lefce Tahse troo^bi and tKe frockee Etr«r canyon and ox 

the oast V feste* Tallv as& other caonetfted Tall^jni ta the north, and 

soeta (fl«. l)» Bxe range Is temlnsted OR the north, tqr tne QS 

tlbs frodtee Strer* Tmt the raago Joins tibe main Sierra Betada, on the 

with in the vicinity of JblMi Paafc sad Trool Poak vest of Ctaom*



Tlie surface of Mce Taho«» west of tit* Carson laage, la 6,225 feet is 

elevation, "but the floor of the £ahee "basin (approxJLaataly 5»&0 feet) 

la roughly comparabla in elemtion to ¥aahoe Tallsjr (5,C^O feet) east 

of the xango* Zho Canon Baag* rises to * Tm-rtmmn of about 5»000 f a«t 

abora these tvo "bcaiaa^ 2hfi hlgfrast point in tlto xassga i« Mcrottt Eoaa 

(310,770 f eat)j, otl»r hl^i peaks la tie ao$p«& are* ara Slide 

Sbrtir B»s« (1C^38 r»t). and Eo»e EaoT) (9.800 

sommlt 79gi0zi of tlia zaaoga displays the topograpiy. typical 

of aachi of tlia ligfttly glaciated areaa of tit* Sierra Sevncta. D»«p

-rallcy* and sharp paeia are soma&at ntbdoad "by peat-glacial erosion 

and TTntn patting of tlia relatiTely soft rodca. Abtmdaat glacial.lakea 

atllZ aadst» ttara^i many bare gtren «ajr to M^b aomttaln isaadaws*

Bie Garsoa Bangs la drainad Tjy dtToaas flowing aast and vest from 

tfe» ereat* StreeBfl floving dovs tlua vest slope of the range reach the 

Srockee Mrer ««tft of the California, state line and north of laJca 

Vafcee* Streaaa on the east flank of the range flow east to the system 

of flat-floored Tallays IxjTdJtrfng the range on the east* The east- 

slope axataHge is eondaoted north to the Xrodtee BlTwr east of Sparks*

-All of the dTairae* is urmifiially condacted to *PjTsaA& Lske» ^5 ndles 

to 1te nt>ythea«t via the Trocfcee Bi?«r«.
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EESCHIPTIT2 C5JOLOGT

Senar»3L ftatemgn.t."*^A. series off zsetaiaorphosed sediments are the 

oldest rocks in the Mount lose area* Theme oetaaorphle rocks are e»» 

pesed only in very small areas where they are sturcratdsd "by the Keso-» 

zoic granitic rocks or everlaia 17 Tertiarjr volcanic**

Th» geologic nap shows that the largest areas of metamorphic 

rocks are present at the headwaters of Jones Creek on tha eastern scarp 

of the Carson Bange* Other small outcrops occnr along Whites Creek and 

Galena Creek and on the vast flank of Slide Mprmtaia,

She contact "between mataoorphio and granitic rocks is rather dis- 

tinctf thotigji in vxsy places a gradational relation "betyeen normal 

metaasrphic and noraal granitic rocks nay exist in a cone 5 «r 10 feet 

wide* Along these contacts inclusions of aetaaorpMc rock* in part 

still preserring foliation* are scattered thronghont the granitic rocks* 

52ns foliation within these Inclusions is not parallel to that In the 

adjacent aetaaorphie rocks* and its orientation is different in different 

inclnsions* Botation of these Inclusions within the gran*d£oritie aa&* 

is thus indicated,. 4plite and peptatite dikes cot hotb graaodiorite and 

aetaBorphic rocks* <

Soae of the aetasorpMc rocks display a foliation 07 sehistosity 

wMch. has* however* nffwtlly >eea alasst ceapZetely ooscured hy later 

reerystalli jation preetasahly  oader contact aetaaorphie conditions* In 

tli* field Best of the aetaaerphle recks ho?9 the fine-grained* reciystal- 

of a homfels* Imt some preserve the earlier



foliation sufficiently wall to "b« tamed schists or hoxaf elaisad 

sdxists*

ttetragmahg»«--ghe netamorphio rocks of the Mount Bese

area were all subjected to M^L taqperatures taring their latest stage . 

ef BttaaorphisBi and h*n0e generally have M^-gzmds mineral assemblages* 

She late reeryvtallisstloii of tits rocks has apparently taken place trader 

ooHpletely static conditions* for the late netaaorphic ninerals show no 

direetioxial oriaatatioa aad sre oiootely sutured aad orooolAted <m their 

"bordaors. gtviisg many of the rocks a hornf ala-lika appeazmzice,

taken, from the saaU sortlieastera patch of metaraorphic

rodcs sooth of the f oxk ia Whites Crecfc cmrtfdTi abnndaart ailllnanite 

aad andalnsite in a ooarse-grmlaad hoxsxfela natrlx (fig» 4)» She 

unite ubiah cakes t^ 30 p«rc«Bi£ of the rock occurs ia radiatiag or 

ah««f-li3ce cxystals nitbcrat any oonffloa ori«taticou Qoartx is abradant 

ia giRiss uhich poikiloblastically enclose flillinenit e aad

there is aona Hoaorffite, apatite^ ratile and later pytita in the 

The presence of tH/t alniiiiseF^sBeesi oizier&ls* ^autftludite and silliosoite* 

indicates that this melt vas deriTsd from a pore axgillite TOCQT lov.iA 

liae and that it wa* subjected to Mgh-Grade tqss><arafeare condititms, 

5!he lade of axgr diroctioaaal structure cbaaonstrsctee that reeiystallimtifln 

tooki ptXaee taidcr static cftTu

snOl aetaacaphia Tsodgr Jnst north of Tapper ^onee Cveele is a 

Motiie >TMliTni1te hoznftt* vith an tnoipient growth of sUliaamite 

needass, Abont 25 p«e«* of the rook is composed of tnaUU 

grains of andatosite idiich are set la a honf alsie aosaic of

,



Tig. 4. Pbotoadcrograph of andalTi*it»-«llll!asnlt» 
hsrnfel» fro* south of Bhltea Greek* Hot* tfca 
abondant, ldgh-r«110f ihaecf « and crosa-aoctloiai of

,-*

5* ^otoalcrogn^i. of fasrafglsfg "biotiti 
 cMrt firm wactarn slope of

Xov«or nicol* 220



quarts and andeaine-labradorlte grains. 2his rock vas originally a some- 

via* calcic sediment as shown "by the development of calcie plagioclase. 

Hoverer, the presence alaa of the al-mrf-nam silicates* andalzislte and 

silUaanite* indicates that the se&aent was aBcali-poor and had, in 

spite of its Cat-content* an Al-«xeess» so that the ulimrfum silicates 

vere not converted into ^Tfr*1* feldspar and the plagloelJtoe old not 

"become more sodic* ^he rock nndertrent medium- to hi^fc-gasdo thfirsal metar- 

inorphiam and dereloped its present oiaeral assoablase and directionless 

hornfels taitnre* Later hydrothenaal alteration, has ia^regoated the 

rock vith pjrite and has chlorltixed the Uotite.

- The large saet-weflt halt of metajaorphic rocks ftottth of Whites Creek 

is made T^O largely of denes  jjpearlTic, <?iaTts-rich homf el*. Tfeder the 

theme recks axe. seen to hare a fine-grained groradmaas of

qnacrja and potash feldspar. I*rge perphyrohlamta of ollgyrlasa T^> to 

f tea* allliaeters in length are present tlmmgjwnt th» rock, da

lucloda pe5kfe>bXastically the aln«ral» of the srmaaSsamn and aitow 

crennlate and irregolar "borders. Biotite* sraaicoTrlte, aag&etita* 

and ^atite are also present in the rock ia saall aacrants. Judging from 

the mineral assenKUge* this rock nas originally a qnartxose trfXtstoao 

Khich has reciy«tall5jie4 -ander high teaporatore and static eruditions 

f orsdac the prawn* qjuortsose bornf els» It is rerjr po««i"ble that prior

to the final roegystsllfrstlim, tho xookhad developed sovo other «et»-/
jaorphlc f or«* p4ghftys aa a revolt of regional ttetajprphiffl^ "bat all 

txsmo of any ssa?3JsT stago of  sftaaoxpfaisBi hare 'boss ohllteMtted hy tho

static i^rj T t*.lT < ««%< "" and dewelxrpeent of
i



TABIS I

OUTLINE OF ROCK FORMATIONS OF THS MOUNT ROSE ARM, 
WASHOB COUNTT, NEVADA
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Kate Peak Andesite
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Granodiorite

unconformity
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Metamorphic Bocks

Gravels, sand, silt, and 
alluvial fan material.

Veneer of unconsolidated 
gravels covering large 
pediment areas.

^consolidated rock debris.

Till of four glacial
stages, tentatively cor­ 
related with Sherwin, 
Tahoe, Tioga, and Little 
Ice Age.

Olivine-bearing basalts 
forming flows and 
intrusions* Thickness 
about 350 feet.

Thin bedded, diatomaceous 
lake sediments containing 
charcoal, reeds, and stems. 
Thickness greater than 
500 feet.

Pyroxene andesite flows, 
breccias, and small in­ 
trusions. Thickness 
greater than 1200 feet*

Homblende-biotite grano- 
diorite and associated 
dikes. Intrusive into 
metamorphic rocks*

Hornfelsized shales, limey 
shales, and limestones*



25se avtaaarphie "body mapped on tlia vaatera flank of Slide Mountain, 

la mde t^ primarily of rocks derived from liny aadiaanta* Qna specimen 

examined ia a hornf elsic Motita-dlopaida schlat containing a small 

aaonat of garmat- The rock has an overall horn£el*ie taxtore. vitli a 

relict alignment of blotlta plates atill preeerrad frea torn* earlier 

stage of tynkinematic regional BataaBrphiaa] (fl«. 5)* l&opaid* la 

present thrcna^Jiottt the rocfc as eqoldlMBaiooal gxmlas which hare "beam 

altered in part tat hornblende* Qpaxt* and orthoclaaa form a hornf alale 

gramtdfflaae conpoaed of a tightly interlocking looaalo of awq,l xeaoblastle

da rode probably originated froa a dolomitic axglllite lAleh under- 

first a period of ragiortal. aataaorphlaH in vhich the rock acgxlrad 

a distinct foliation. Dttr&tg a later atatio phaae of Mfjht t«^>erstnra 

V **^iflw Motit e crystxillixed and formed a aiaetic foliation

after tha original echlateelty* and diopafd* oxyatallisad la ecoidiaen-
  *. ' ..,:?.-

eiasaX grains* Hnally a later period of retrogreaelTB netaaoiphism 

eaxuaad homhleacLa to develop frcis tne dlopsida,

Are and origln.«^3» age of th« aetaoorphic rodca cannot be definitely 

aetmbllshad ia the Hcrtmt Soae area* 2nase rocka ara older than the 

granitic rock* i£dch introda thaa* Hence th» metMwrphic rocfca ara 

earlier ttaa lata Jrrrmaslc i&lch^la the aga traaitioMaJy asaigned to 

Sierra £a*ada graaitt« xodb^ jatigtag from their relatlona la other

(C*. P. /«83fela«» 1932)* 

Xia40raa (lB97) !   fooad la the Eroefcea qpadran«le, lanwdiately te 

tha vaa% of the aajrpad arm* Jbimaaifr-Criaaaia aaamltaa ia KetsnrphoaeA



sediments ft«fftty to those of the Haunt 2ose area. 3Proa these data it 

might tentatively "be assessed that the metaaorphlc rocks In the Moimt 

Bose arc* are of Jozasslo-Massic age, though they might alao "be of 

late Paleozoic sge*

of the Betanorphio redes studied in the Carson Sange were

derived from sediMRtary rocks* Hbverar, these original sedi­

ments were highly t&ried* coacjrlsing lino-free sandatanea^ arglllites,, 

and siltstone«» ae wall as lii$r. shales^ dolosdtio arglllitee, etc. 3k 

nearby ar«as» meta-toff a are aJnmdaaat. S!hese rocks proliahly represent the 

of great tMcfcaeosea of acdiia«nt laid dova in the Cordillcran

daring Faleeacdc and Meso^oic times. lAlch haare surriTsd the 

of the Sierra Jfevatia granitic ftftmpi^y. As ahoian. Tjy relict 

foliation, in so»e of the aetaeorphio xocfes, they were stLbJected t» 

symirogeaic regional aetas»rphisa prior to the eo^Iaeeae&t of the 

rocks*' A later period of higfc-gzadft thermal

affected all the mcka by almost completely ygMrfjaL^myj-njg then* This 

w atatic stage of metaaorphism aceoapssied the «npl.icegient of the 

3ewu3a graa»dierii» in late Kesozoic

Qranitic

stat<stent^^-Bie eedredc itfdch f OTBS the core of the Garso& 

enttcrops throv^ont the «ntir« range is a

rook ta*t iM0ib«d a» a hflraWLeade-Motite gnnodierits* Ihe rode i» 

 itiMtfj^ tatffteai <rwr wet areas; similar rocks occaor to the east in the 

Tlrgtcda TKnga (aianfilla, 193$, p. 41) *ad as the backbone of the entire 

Sierra Bevada coloring hnndrsds of scjoare miles to the north and south*



Lindgren (l89?) descril>«s the graaodiorite in tha Eraeke* quadrangle* 

3ost west of the Nnxnt Bos« area* in the following paragraphs

2he normal granodiorite is a H^it-gray rock, 
weathering into rounded outcrops and easily disintegrated 
"by erosion .'. ... Tha granodiorite is * median- to coarse- 
grained rocfc» the average disaster of the grains "being 2 
to J aillifflsters* The grayish, quarts and nidte feldspar 
grains are about of eqnal size. %Ia& aica and hornblead» 
are Turoally present in about eqnal quantities* Vh* foils 
of the former reach 2 to 3 millimeter* in diameter, while 
the hornblende is roughly prismatic, the crystals soaetiaes 
reaching 1 centimeter in length. Tltanite is nearly always 
present in isolated, small, brownish grain*. Magnetite is 
another tmiTersal accessory constituent. 29** appearance 
and composition of the rock are rery constant over large 
areas* vita only snail wriations in tha quantity of horn- 
"blende or Motite. /

Kegaacopically, tha proportion of the pJTifcish potash feldspar to the

Taries froa Is2 to perhapt 1:1« Therefore aoch of the rock 

"best "be classified as a ojaarts aonsonita; Oianalla (1956) de-. 

seriD«« the granitic rock of the Virginia Bange as quarts osnsonit** 

A chemical analysis of the granodiorits froa the foot of the Carson 

range is given in Taile XX with aivrags analyses of granodiorits and 

tjoarts Homonite.

Oraaediorite is exposed in larger areas in tha soot^srn part of the 

Happed area* especially in the ficinity of Slide Mortmtain* Eo the north 

it outcrops chiefly in the bottos of the deep Talleys of the east-flowing 

stresni* fids outcrop pattern suggests that tha southern part of the 

Bose area has "been uplifted more than the narthern part, and con-

* of tie 3Partiary TDlcanics iscrs heen stripped ecff in ths 

southern areas exposing ths granodioritio "bedrock*

3 sbovs the typical seojoLeseet granitic rocks orerlain TTD-



TABUS II 

CHEMICAL ANALYSES OF GRANITIC ROCKS

Si°2

Al203

Fe^

FeO

MgQ

CaO

Na2°

K2°

*i02

P2°5

MnO

1

64.6

16.3

2.2

2.6

1.6

4.4

3.6

2.9

.68

.34

.20

2

65.9

16.7

.60

2.2

1.5

   3.S

3.6

2.8

.52

.15

.16

3

66.6

15.5

1*9

1.9

1.4

3.5

3.4

3.7

4

65.0

15.9

1.7

2.6

1.9

4.4

3.7

2.7

5

57.5

17.6

2.8

3.9

4.0

5.0

4.3

1.6

.76

.20

.18

6

57.2

17.0

3.5

4.0

3.5

6.2

3.4

2.2

1. Granodiorite from drill core, Geological Surrey drill 
holes, Steamboat Springs (4 miles east of Mount Rose 
area). Rapid analysis by Geochemistry and Petrology 
Branch, U. S* Geological Survey, 1951.

2. Granodiorite from west of lover terrace, Steamboat Springs* 
Rapid analysis by Geochemistry and Petrology Branch, 
U. S. Geological Surrey, 1951.

3« Average quarts monzonite, Uahlstrom (1948) page 283. 

4* Average granodiorite, Wahlstrom (1948) page 283.

5. Dark, fine-grained inclusion in no* 2* Rapid analysis by
Geochemistry and Petrology Branch, U* S* Geological Surrey, 1951*

6. Average diorite, Wahlstrom (1948) page 307.
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conforoAbly t>7 **** later Tertiary rolcanic rocks* The granodiorlte 

Is qriite aab^ect to weatheilng and disintegration into granitic sand 

and base* it i* etched away ^T «ro«ion while the volcanic* abeve stand 

oat in cliffs.

The granitic rode* poeeeee & reoaikaMy uniform dirsetionlsss stroo- 

tare* At no place, is azor diatinctira aligmrent of the elongated minerals 

noted in the field* As mentioned abore» the con?)OBition of the gwno- 

diorita is also axfcrOTiely tmiform or«r wida areas* "but there are some 

notable exceptions* Adjacent tottie m«tanorpMc rocks south of Trfhite*

Creek the granitic rock becomes finar grained and rare "basic in composi-
\ 

approacM^tg the composition of a qqarta diorita and of a diorite

6}» This ooze fins-grainad,, aere 'basic imriety is found to extend 

approxlimtelT one-qoaarter «He north* and sligfrtly south, of the small 

aetawrphio he^r »* tn« crest of the ridge soath of Vhitee Greek* Its 

position adjacent to the aetenoxphle "body suggests that this diorite nay 

"b« geaetically connected with the aetaaazphio lock* She diorite f&dee 

lapercMptlbljr ista tlie eratnodiorit e, but f oraa * fairly sharp contact 

(vhore risible) with tike; netsarrphic ro<ta* Beer the contact the fine­ 

grained dioritic rock is Altered end stained an iren-brenai color and 

is h«nce difflctat te distinguish frt» the aetaaoiphio TOcfcs is the 

fieldL .

InoloviaBe are Tsry abrxndBoitly scattered

9ot the emedlorite (fig* 7)* ttey s«MndlT tefv rounded foxne and. are

2 er 3 tnchee la diameter* dwmicat aaiOyse* <2able H» i»s* 5 

sliow that f^* IncXusione are dioritic la oovxpoeition



6. Photomicrograph of diorita forming 
tatsic phase of granitic rocks near Whites Creek* 

altering to biotite la anclo««d 
plagiocla*«» lover nicol. 220*

7* Oatcrotp «f lioniblandd-Motita
Trith lyplcal darfc. fine-grained 

fnelagion protradea frott tl» vozfaca 
ef it« grwJ?«r resistance to



Bare "basic than the granodiorite vhieh. encloeea then, Soar the contact 

of the granodiorite with the older metamorphie rocks, the inelosltma 

"become nore atnmdantt and display gngnlar ontlinea asct raetanorphic 

foliation which 1»» "been rotated relative to tfce foliation af the ad*. 

Jaeefit aetaa»rpMc oormtry rocfc.

Z)lka» are conaton in tb* granitic rodcs* -ApHtft dlkaa up to a foot 

or rwre in vidth am quit* prwulent* la naarty all of the diiea, ia- 

relations are doaonatTatfd fcy tJa0 parallel,

f

Some dllces laTa sharp Txnuadariea, "but others shov iadiatinct 

"bcrtmdariea indicating continued crystallisation after their intrusion* 

The diiaa fre<|a«DEiUy ahov di^?laM«i«nt "by JBOMXTOS amaH faults end 

shear* iddefe seldom offset the gtruclure asm than two feet* Pegmatite 

dikee are. sometime* aeaociated with the apllte diiea and occnr parallel 

with the»* Qssrta ead oaarse potamh feldspar crystals T^J to 6 inches la 

length, ndce 19 the THriy of the pe^uatitee* Blade toirraaMne i» csnmsm 

ia the p^^atltee, occuri-Iag either in large prisastle caystala ox a» a 

flne-c»iaod aggregate* Graphic granite is also f ototd aseoclated with 

the pegaBtitee* .

Klci'o»oouig petrography .-"4Cogt of the graaitio rodbi IK the Konnife 

Bose area display * typical hypidiomorphic granolar terbtPe with, the 

crj«tal» «f«i»etng two allliieHem ia diaaeier* Soooe grsaodioritea 

ewr TOggest a oryataUoblastio origiK of "beth the BKfle aSnerals 

the f eldapare as ahovn %gr trregolmr sutured tamdarle* ead rmMnrctai 

indnsioms witMa the HtnfffmTm, The exact genetic relations of Ikes* 

granitic rode* hare not heen studied Sa detail and certainly deaerre

IS



farther investigation* preferably ia «* area where the relationships 

between aetanorphlc rocks and granitic rocks are widely esposed*

Flagioclas* is nniTersally present in the graaitic rocks* The 

plagloclaae generally is zoned progressirely, with, alight oscillations* 

from a calcic core to a oars sodie rts* 2h» center nay hare a conposi- 

tion of 35 to 55 percent anortMte and the rim froa 25 to ^O percent aaor  

thltej thus tne plagiodas* nearly always stays vithin tne andeaina 

range* Ifeny of tne plagioclases dorelop not only subhedral external form, 

tmt eohedral zones in. their Interior, and also enhedral zones of in­ 

clusions of nagttflti'te*

Orthoclaae and qoartx do not abxnr good crystal fora and are -cusnBtlly 

interstitial to the plagioclase and zaafics. Both contain inelnsions of 

ta* other/ &in<erals$ tha orthoclase often contains aaalleor sohedral 

plagioclase crystals and is often partially altered to sericite.

Biotita is Tiwmlly the nost aTmndant tsrietaZ ntnsral t hoii^i it is 

always associated with alaost as T«ieh hornblende. Sha hiotite occnrs in 

clean, highly pleochroic plates td&cb, often show crennlated "bordsrs. 

Motits is tomally intergronn with secondary penninite*

needles and tahnlirr crystals of apatite are nearly always found included 

ia the Motitn th» apatite occors aore comannty in "blotite than in aaay 

otl»r ninarali. largo rounded pieces of aagnetit* are al*> often lacluded

ia th« Mottts* *

otter farieUl miatfcal of the gramodioiite^ grem 

shows good crystal fora* Tmt is often poUdlitie^

a large mnaber of inclusions among vtiich csagrietite, qiaarts, and apatite 

ars* tha nost COSBSGR*



Accessory minerals such as apheoie* apatite, aagoatita, and zircoa 

are a&aost always presea* in snail qttaatitias. %hase is Yery cozanatt 

is tha smaitio rocks, and oftaa occurs ia grains lazge eacra^fc to T>* 

ia haaxd specimen*

Aee and, 77Ttff^JV***<1^* *£* °^ ^^ Si*11* Sersda granitic complex 

racaiTad Irnag and careful st*3y "by gaologiats and is still tha «ub- 

Jact of 3<»« comliutar«j> Idndgran (lS97) ia th» rrncfcaa qoacbraagia da- 

sczi^aa J'orasaio-'Priafisic fossils in soma sedimeatarj "bads vhlcJi ara 

oldar than, the granodiorlte. Za other parts of tha Sierra^ Ghlco "bad* 

of CretaceoTisi age lie nacocfoxBAbly on the graaitic rocks. Hsnca tha 

aga of «Bpl*oament of the grstaitic Xttdbi is probably latsst Jumaalc find/ 

or snarly Gretacaons*    

da grsaitlo Tocfcs Iscra not hcen. studied aoffici^tttly to determine 

thair aoda of origia, thon^t saaa soggastioas nay ^a aada. Qua* striking 

fact about tha granodiorita is tha vide.axaal axtent orer ^ildx tbara is 

littla tazbnzaL «r mlBarmlogtcal cdiange. Also tha rodfc displays no 

ajrp«rant dlraetioaal struct or a ia tha ent ira araa* 2has* facts cenpled 

vith fairly sharp coutacia aad naoriactad iaclosixms of meta»orphic 

rode snnoandad by granDdlorite, Indioata that at laast nneh. of 

racJt is of iatrosiTS* sa^atie origtiw Soxa

&aam InrUdTly iiaacr1.bad» aay ha tha raaolt

<T»n!iwit -raleaaio look ia tha aim is a tarr 

sa<gaanoa of aadasitas ooenrriag as Ijna flows, dOees* and 

Bacsasa of th» closa TaisiiMsaca of thasa rocks to tha



Peafc jgBiwltftft dMerfbad ^y ffl«nalla (2936* p.  8) in ths.TlrstaiA 

8 afl&s to the ea*t» t&is aegjucnc* is given t&m am ana* TQT^T

ar» present orar large region* to the west oa Sh» erect and 

flack of tt» Sianr* 3e?*aa. ^/ Tw» » di*Uac* tha

V* Ltodgrro (2^6. 1B97)

f onmtifla i^maru tasmm. or Inff izt color aad haaaca otmtrAata aifcrply wltli 

t&fr lifter granodiorita it orsrllae* 23*» greater rooiAtaaco of tha Eat* 

Peak to wmtbflrlng nafcfts It *taad out In 'bold cHTfa send Mt£f« Cn&» 3>»

la the field tb* «ndd«it«i ar« *  & to b« oef & groat variety of 

tat m typical outcrop of «nd»sifrd tnreodUfc* a» that aiwwi in ifi&xre 11» 

of anteit* ««r IHI >MB» 33xft color raziga* frtm li^rt IxaCf. 

, and piife, to Aurtc fcrowo, r«d» «ai tOadc* Sdno aasdwit«« «r» -wry 

and gOaaajv otliorm cOasa-«raiatd aad sto^r* a»t caooaoa ar« 

containing phflaoezyvt* «f

or 5B p^itMUt of t3w Eats Peak t <gianca la nada up of 

JBNI Jntwi»Wai nith

flmm are tJtffiawat«« «» local* «o& M tatcadbnd nl«i tt»

or

l>olt<Mt idT Utai   ^PMMM^ irf^h 

often amlqp » plmty paarUag pgrmlUI ts 

8)s Iiu^gyM', t2o«r0 MMt to >  «i taninqr tomrft tlw 

aggy Joitdfchsg ia tte



a



Pbrpbyrltlc pyroxene andsaltea* predominantly with Jgrperath«i«t ara 

moat cannon, la the flairs. 33» cliaofyraxBB* i» often aogita OT pige«mita 

angite. B&saltie hornblende la also a common mafic mineral, Imt htotlte 

has ne¥*r "been seen in Xata Peak ajada*it*« is the Carson Bangs* tt&ugi It 

is cosmonlar a fmrietal mineral in tha Eata Baric aeries of tits Virginia,

dlkaa ^hich cat the &Ua Patfc artraalvea are thoti^rfc to 

"be the feed0p» of the exteDosiTe andesitlc Tolcaidsia la tlia araa* Qiaaa 

intmsiTes occur chletfly as elongatod dikes near tha crest of tha Carson 

Basgs (pl» D* T&doobtadly, far oora iirtroslTa £&e* and ahaats of 

Paafc aoiasite ecdat than It vaa poasihla to diatlngqlfli la tha flald 

"beeanse of th«lr doae lithjologic alaallarlty nith tits lawt flaws* 

]^»M»Oft of good ooltraoar Joiatlag is eh&iaeterlatlo of t^o lat* Baak 

ne«3c» sad dikes (fl^s* 10 fiad 12). Tery often asdoaltlo dilcw

marifeed dark^ flna-gralnad ftelvs£e«t idiila la?Q flows In tha 

area do not*

The fact that the intrusive aadaaitic bodies are coirflnad to tha 

creat of tha Carson Eauga indicate* that Xata Poak tolcanlsa la genetically 

Tdaied to' the rsn^a* 33*e aaaaa Is tiua of th* Tlrglnia Eaj^a to the acstr 

f ar here alaa the wlasiic xodcs are lAigety confined to the nog* iMlv 

the iaftervcoizic ralley appsan to %* relatlTely £ras of Tolcaaiau 

*BdLs fact iBdioaftas that tl» stiuotufal oondltioroi t&ZcL ccntralled tiia 

iqpaUft of these ranges is als* relatad to the aadasltio 

azistenca of tha range* as strttettrral f eatroras therefore predates tlta 

late Peak f*loanica« sad la anrller than wi    s MlQrsns



10. Snail, irregtOfir andesita.dike on the ri<3ga at 
h«ad of Gray Creefe. A waU-fonaad dfo&, fine-grained 

aaiks the intrusive contact vitli andasitic, "btBCcia 
l»loTr» ColTnanar Jointing "becoiaw finer and more irregolar

contact* The pick; (axrmr) indicates

11* J5»t»aicroeta5>li of arpaciwn taka 
grained terdnr of difcs ahowi in flgor* 10« 

ia nad« tip of » B»sh of actrvagl
* 3cib«dd»d in t&a srcrandnssuwi are

from
da

of o*ciXl*tai?t-«&ied 
of gZa&ai (left) and

iuM with. zon«d indzuiona 
of gre«n honiblcnda 

Lowor nicol* XB5
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E^roclastis andwltfia are scattered ttiatigrrmM cnJIy throughout 

the Kate Peek izgoencet hDv«fert they are most common at tha "base* In 

a topical outcrop aa that show ia Flgore 25* tha siaa of the fregaent* 

f*oa «Ht- taa water-laid toff to "boulders orer 10 f eat ia

Interbeddad with ooasraa* nixed "bonldam ape stroco»*l&id de­ 

posits of fine nrtamis sand and ttrff « In & *in£le untcmp thoa« streaa 

deposits laaor.Ixnre a eiTaanganoa of dip of aa nodi aa 30 aagreaft* doe to 

croaafeadding* Cha coarse motarial ia tb» "breccia is ustially oada tip of 

* andaaitic fra^pwota, vidal^ dirforlng ia tuxture and COBBJO  

Tha aa^r nafcrlx Is frequently lighter ia color than, the enclosed 

and ia lasa resistaart to eroaloa thsa the 

the <mtcropa to veathar to a fc&olftgr

Ia tha wstem portion of the napped area tliara are aeraral regiona 

la which. tl» a&dMdtie rocka are altered and "bleached to a ^hitet ehaUgr 

nateriaU Moedi of this ^bleacbad a&daaite is ia^iregnated idth largo aaonnte 

Of Kfrite iddch fill a naall Grades aad fissure* ia tha rocfc end ia eoae. 

caaea replaeee the f erxoBa^esiaa pheoocaEysta of the original aadasltes* 

Theee aapemti arrpareatly umlarwaat widespread alteration aa a rwrolt of 

sulitoott^ waters i«iich iatiaate3jr penetrated tbe fractured

HJern«eemiQ T^etiswa'aiitg ftm textconr of the Kate Peak.rodcs Tariea 

widely «ith the mineral onupo&tlon and the field relations Kow«rer» 

alaoet all the  rulefllee are oeetdaaly porplyritio irf.th aa «mge of 30 

of the -tolasei of the rode aade -op of pheumu9sts» Qie groondmae 

ly a oloaely^acked aaah of snail plagioclase ndcrolitee vlthoat



interstitial £3-^3, 1*0* » tfce toccfenre is pilataxitic as shown in 7i£tcres

sad 14* Abundant Interstitial class is is^ortant in sooo aadesdtes 

9)* 3ha darfc-efilored selrogft of sazsr of the dikoa ia doe to the 

fine ijEaiawrfjaEi of th0 ;vl*g*frr^nsfi nderolites ^Jjyfq^t to tin* 

rathgr thfloct to th^ d0fofI0pBcizt odT & IdTgo amount odT

Is tlvi ^orryTygyfe nlff.^^yaJL in ^jt tih^ £at0 Fdalc

It e5rera^sa peitops 70 percocrt o£ tha total voluna of tha rock and 86 

percmfc of tha volrectd of nheaociyats* Almost invariably th

outlisa ead prordnait oscillatory

&  progrossiflJi fxt)m a. coz^ of latoadoritd to a> rin of calcic

!2ho pteaocrywta ao» oft«t aada t^p of A groxip of inteiTeroim feldspar 

crystals; pcaafcrstitfix and crucifti i« tvtna i

often contain sonfsd 1nct1n?dnnii of slasa near their 

^?* of fina 33scaetit« dost nay "be soned parBllol vith

cryatal fac«a« TJ^oal3y in rantei oriantation are flna naedlau of e 

yLfiCtftfftftiift tomalljr occurs in three or four distinct size ranges

in the anaasites (f2&» 14), Cie large phauocryita of .one gpedman are 

1*5 ndllimetcr Ja. diaaeter, an intflnaadiate size 1*.0*3 rdllimetar In

attd tlie grrT"TH'tn;;fc^^ sdcroliftee are abont 0^1 stiHioetccr in 

* Thia «i«e relatiosahip of t^e plagloclaw oTTStala has 'been 

p^dniad cat V ®* °^ Sbita <15<^ P* ^) aasd a^ain hy H. A, Coooba 

p* 1502} la tha Caacada aadeBites of tt^hiaeton* 2vm the saal 

ULtea ns«al3gr show »mins from a calcic core to a. nore sodio ria.



odf 
sa&esiito iTroia lavcnr

thl* rod^c is ahoiea, la
the thr«e a«tlmr* 

of the and»»in« d7»talt. .Tba T>lacfc

OQBpl«l41y oxidized 60 2sa0t*fcit«* Lower



TABLE in 

CHEMICAL ANALYSES OF AKDESITE

Si02

A^-f>-

Fe^GU

FeO

MgO

CaO

Na20

K20

Ti02

P2°5

MnO

1

62.6

18.5
  3.0

1.3

.67

5.5

4.4

1.7 '

.33

.23

.08

2

60.3

16.9

3.7

1.9

2.2

5.6

3-9

2.1

1.1

.26

.02

3

63.8

15.9

3.2

1*2

2.2

4.4

3.9

2.5

.63

.16

.03

4

62.08

17.25

1.80

3.32

2.91

5-43

4.18

1.84

.20

.85

.08

5

63.16

18.22

1.36

3.33

2.30

5.24

4.06

1.86

.54

.14

trace

1. Hornblende-hypersthene artdesite from lower Thomas Creek, 
Mount Rose area, Hevada (fig. 14). Rapid analysis by 
Geochemistry and Petrology Branch, 0. S. Geological
Survey, 1951.

*
2. Biotite-hornblende andesite from the'Lousetown road near 

Long Valley, Virginia Range, Nevada* Rapid analysis by 
Geochemistry and Petrology Branch, U. S« Geological Survey, 
1951.

3* Intrusive bio tit e andesite from quarry on hill north of 
Hount Grosh, Virginia Range, Nevada. Rapid analysis by 
Geochemistry and Petrology Branch, U. S« Geological Survey, 
1951.

4* Andesite from Mt. Rainier, near the terminus of the
Hisqually Glacier, H. A. Coombs (1939) page 1506, no* 7*

5« Pyroxene andesite (Pleistocene) with 18.7 per cent norm­ 
ative quartz: Hount St. Helens, Washington. J. Verhoogen 
(1937) page 293, no. 4*

28a



Perhapa tfoff nest coszoon. zoaf ie sdnaxal ia the JCa&a Peafc andesites
»

is ssglta* Trot Teiy caaaoiily t$a axial angle of the

40 t* 60 degree*  hence the pigeeaite aolecole ia often present* and 

In moos' of tube aadesites *&***?* pigeozxlta ha* 'been identified* The

alao ahov zoned iaclosioiiB of meaetite, and often, the

central core tea e> *<£ft*y Mrefgfngence than, the "borders, Boat of the 

rocfcs hare the elinoyjroxeue present hath as eohedml pbeiajcrysts and 

as aamll grain* scattered thrcDnogh the gxocrnaaaaa*

rsthena is T»T characteristic of the late Peek series and often

it ia the oast abundant mafic mineral* thoogi Jjypersthene tea nerrsr 

seen in ax aidesite i&ich did not also contain MBS caJLnfl$grxoxmas 

rocfca hears aogite hut no iTperstbane. The liypersthene geoflmUjr ahowa 

good pleochralBM and pearallel.aeetinetlon, althon^i eKtinetion aueles v 

to 20 dtagfeea semftiaav OCCUJP*

Baaaltits horoblende ia the oast conmon e^hihole in the 

in seae spedaana ordinary green horohleade is preaeat.

alwys the.lmrttblcffide ia Ja^ceted "by «  thick rsectlon ria of hlacfc 

tit* (figs* IX and ?&}« In toarii roctes only paeadamDrphs of mgoetlte after 

indicate th»t houibl«de wee) at cmai tiaa preaant. hot tea

siaoe laem oaag&eteXj ehaaged orer late «»^M»tite» H&TBhlenie tea 

aecsi aed In t^UR gWMadaaae)* _. . . _  

m«*ite tea aawr >aen oihaanai. la ajqr Xkte Peak andesitee from the 

ftraat toae aroew lindgrea <1097)» hewswr, ileamihaa hiotlte «&daaitaa 

from tte gltiefcag qpacbraDB^e jot vaat of the napped ares, and CBaaella 

note* that hlotlte ia one of the most proEdnent n»flc« In the
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typo E&te Pssfc series of th* Tirsinla Ba&gs east of the aagped

2ha Bast cojsaoa accessory ninarals la the aadesltes ara asgaetit* 

and apatite* B» na^ietite occurs aa a2mada&$ Inclusions 1m phosoeiysta 

of plagleclase and vfSe minerals and also aa an lagwrtsKt constituent 

of the cminnTBfiir. Jgatli* taraaUx *» preactat a* ttzgr noadla-Llka 

isi tlw ^luufedBavn* 

origJ3U*«Oia ago of th* Kate Peak ZVK&X 1* "b«a«d on &

of the f OBsillf exmia Trocke« f ornation with. nMeh t&ft Kata Peair is cloaely 

associated. Hear Terdi. Harada, uorfch of the asppacl area* th» Kate Peak 

aztd&aites grade Tap into* and are iHterstratif led with tho lover part of 

the !Cmcfceo fornatioru Alao north of Tlioaaa Crecfc in th» BO2thea»t^m 

past of the warped area* the ftrtn^ae f orsaation aprpeara to vest coxtffezxaahly 

om the Kate Peak sndssitaa (pi* I)* 2h» Kata Peak rccfca are helJUM^d to 

n«ya» or illghtly oldar

«rit« cetacemiug tb* afio of the Sate Peek

Qi» heat indicatl0n aa to the ago of the Kate Peek 
andeeitic series is glraa Igr tf^sll leoree end diatonar'fotmd 
la lake deposit* , iiiterfceddod with ttcffs of the aeries^ at 
end soar the dftatoadtet quarries iji long Tallfly , «3xmt 7 
Kilos northeast of Tirgtrda. City*. X* 2. I^hnasi* idw* sta&*i 
the diatoms,, and ^ftl^W1- W» Broum and Salph Y« Chaney,. ^bor 
stalled the leaves* all agres Ift pladbag the age of these 
beds jBtsr the passage frosi Hloeeos to

Zste Peak andeaitao were ssfcroded a* * eoHplsx atrtere of lam 

pjiT>cJ*sti« eJeoHuisi pre«aH2d7 tetiog their s<mrae;of 

is) ths> piresojife ersst of ths>  krso& Saxgo* Jtt ron^bljf tl^ 

tls» siadOar andaeites wars Mb« «±TtLded fat the TlistoU iHB«e and 

to t3» west OB the ssdaerest of the J



Cxa aorfbe* on which the andesi&ea war* ejected *aa not aa steep aa 

that of the present range* "bat there was moderate relief.

23» wast aaoTmt of pyroclaatie aaterial was probably ejected, froa 

rent* aad was distributed throughout a vide ares, from theme Tents* Thara 

are BO ITF^*^***** of the d»T<alepaen* of prondneat -volcanic cone* ia tha 

area* Xfee pyroclastic Bakerlal oaeoaaa soBavhat coarser ia aisa naar 

ita aerorea at tb» crest of the xaagev Tolcaxtic ciaJjmcbaa aad vsdflove* 

&» vail aa atereaaa, vare atstiTe In aerriag and reworking the tmoooiaolidatad 

pyroclaurfcic naterial*

Tracfcee aedimenta 

Qqnaial py^{yyn^.«^gggg» areej* of distinctiTa^ well-beddad lafca

 ediaenta aa?e. eoqpeaad ja*t ntrrUi of tha mapped arom ia the gorge of

 Brndcae Hirer., daee oada nere called the Truckee aeriee h 

<1908)^ aad «er* first daacrload frcei the Kahaah McumtaiM aad JOong the 

aaatem edge of the Virginia, Hange. Slirf.l»r "bed*, cossidered past of 

the Ttndcee aeries* are farad nesr the suandt of tike Tirsinla Bange 

eart of Tirginim Gitj; north, of Peerine ooTmtainj in the Hotmt Bose 

oa the eastern foot of the Carson Baflgef aad Mgk in the Carson

52se 55rack»e  oiiHmnta are generally poorly ooaselidated, 

shalea aad siltstonos ^liofe &aplajr eaeelleat stratification, The nait 

is tfcaqr aaft end non-rexistaBt aad therefore ia u*oal£r ejcfjoaed tftOy la>

 tateasi g^ungea our xaaanit eaBacfertloita s\udk as roadt co$a» Iaxc2i of the aeriea 

contains) MituasirafjiiB earth of great parity which hee 'been niaed is ser^ 

era! localities in the Tirglnis, laaga. Btere are also fossil lecalltlee 

ia the Tmcfcee aeries ia which leacfwi, stems, aad seeds of plants 2***



"beeai f ouad» am vail aa sooa shall s aad flab*

la t&a narthaastazn comer of the mapped area tb» Tmckee sediments 

are prasant aa a "belt at tha foot of tfc» range. S*s sediments la thl» 

ragloa aara f«y soft* tMa-fcsfclad* vMt* diatoaaeaoaa afcalas idiidt caa 

*b* trmcad only ia road-cats an t£aa« law aoostain aXopaa* Tba aedijMmt 

ia T»ry tMdy IjaddaA* aai ia eapaala of T>eing split into mbaetm laaa 

tleaa oaa-qpartar of an inch ttdcfc. Joat to tl» north, of thia area tlia 

aedimeata ax» veil eajwaed ia tha pedlaant gorge of Brj Creafc, and ttera 

ea of stem and raad mccnBdations are interbaddad vita diatoBaeeomi

Charcoal is also conmon aitfesr aa separata fragiwmta or associated 

t2ut lignita acccBB^LstioBa of twigs aad st Q9* T3ia feads z&sgpad ia 

nort&aasfeasi, eezaar of tha area, aara diprdug strongly (aboot 30 dagraa*} 

ta taa aaat* .

Oaa2y oaa locality of tl» Trticfcas ^niljaawti ha» Tsaan f anal ia taa 

tontfc Eoaa azea; it. is at aa. elewUloa of 8.800 fast ia t&av baadv&tara 

ttf Galana Czwafc (pl» I)» A yurme strsaa, wMcii law oat 

aoiminsl daposits of t^jpar Galas* Credc^ has «3$o«ad the«0 sedisteaita 

«nly ia ona aaall area* Sovavar, tha sadimanfcs, thoo^i poorly 

dliplay ti» saaa read aad st« zeaaia* as is coaimoa ia th» Tmdcaa 

Baota a& tlka fast of t3ia xanga* . . - (

~ ~ ~       jyj^ ^^^ liffMS

aad foaail lauiua ia tte Tmdbsa l>ada sat tha- aga of UMI 

or Plioc«Ba» 5Ms aarly «rtiaata hsa

dfttailad stmSr of tha lan^ss aad dSatan pxaaazvat ia t3ia Tmdcaa aadiiwots^J

V 5. CaUdtns



The Xmc&ae aedlaenta ww» deposited In lakes »nlch nmrt hare occr^lad 

areas in Smida and nay have teaa cooparahle to the younger

Lake Lahontaa aad Lake BenneYllle. 33se presence of int flp-

"bedded eoarae safeerial* law** of fossil D*d*» and cross-fcaddiae, 

dicate.lhat tli« lakes, fca& eonaldavabla periodic Hitetnaiicma la 

Sbssll «t«a»», raeds» diatom* and th» l^eros of

treec ta tha Tmcfcea »«dijaenta iliiBiiiiHti'nta tiiat tha l^d» ver* depoflt ei 

in late* in a teald, ta^eiata cll»te at a fairly Xov elemtlon* Tha 

frojcfcee "b^da at an el0fa,tion of 8t800 f e«t la tha Carson Bang* sad those 

n«ar the erast of the Yirgtnla BangB at 5t800 feet unut hav» been GOE^

lofftted after their depoaltiea*

dUruptlaa ef dimiBaga, r«ralting in the lake* in idrich SCntckae 

were deposited^ aay well hare "been doe to the initial

and T^jftmlting idilqh. ha« contliaied elaeft aad haa f oiased the present

general statepgntJ^baL the sertham part of tha Herat Hove area on 

the gfffmralTy mil^-daVBlopad flat inland of the rszxge« "basaltic rwflca 

COTW liB^ge area«» Beenae of tha aJUrfXKr field and petwloeie features 

«f these t«u»Its irlth th* Xameteiei *erl«a (deecrlhed Tjsy «. P. ttevar* 

1937, jw 1^8 ) SB tbe Tolxanla eeenwtea of the Tlrginla Eange^ the haaalta 

la the feraem Bata»e h*?^i been gltrai t2i» «BM mooe^

At the- Slerm Bewtifc th» Teujelum fcsrtea 1» confined to the northern 

portion of the ae^jped araa ¥tth th* exception of f«f«xal nail nea» or 

iatroslomi ia the eottfthem part of the area* Xvm



of the impped area in Little Yallegr there are some small, introsire "bodies 

of an olivine basalt which does not look -unlike the Lonsetovn basalt to 

the north* The Lonsetown basalts In the northern portion of the mapped 

area are predominantly lavas which probably originated in quiet fissure 

eruptions* The basalt of these flows forms a fairly thin sheet which 

lies tmconformably on the older, somewhat tilted* Kate Peak andesites. 

The thickness of the basalt aagr be as great as 350 feet in some places*

The predominance of the younger rocks la the northern part of the 

range has already been mentioned in regard to the distribution of the Sate 

Peak series* It follows that if the entire area had been covered erenly 

at one time by the basalts of the X0n*etown series, the uplift of the 

range »ost hare been nore pronounced la the southern part t restating in 

the more rapid reaonral of younger rocks to the south*

The leosetowA basalts are generally aphiaitie» non-porphyritic 

rocks with * general fresh appearanee* The rock Is usually ojEdte daxk 

on a fresh surface, but weathering prodnee* a red-brown, pitted surface* 

Occasionally snail phenocrysts of feldspar and olivine are megascoplcally

She Lettsetovn basalts commonly develop a remarkable platy elearage 

which splits a rode aase into Enumerable shingle-like sheets* This platy 

parting i* psentllefl tej the flow "handing (fig* 17). Clearoge in the basalt 

la protoeed V l*t* planes of flow idiich align tike feldspars and ftcrre 

for late TOlAtiles to alter the rock and form the planes of 

(fig* IS)* Aside from the basalts which show good platy parting, 

are large areas of blacky material which probably represents the irregular
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aa surface of I*** flow* (fig. 19)* 3%e 'basalts of those Sleeky areas are 

comnonly scoriaeoons and often there are areas of reddish, iydrothersally 

altered 'basalt.

In the northtfesteni corner of the napped area is a 'basaltic cindar 

ooae sjBftljOped daring the extrusion of the Lotuwtowa basalts. Although 

considerably asoded» the cone is now a gentle ridgo aade -05 of reddish* 

frothy 'basalt scoria* Scattered about the area are oasses of ropy lava 

and fragments of volcanic bombs*

petro<g«ihy.-~3!he idnarmlogical cei&positioa of the Louse-

tovn aeries 'furies considerably fiom place to place ia the Moron* Bsse 

area* The snail oasaltie introsioas to the aoxith shov pearticular raria- 

ti?7tt probably as a result of local* partial assioila&ioa of the tealX 

rodcs* A f ev eaaplefl will point out the sdnsralogical Tnriation in these 

"baaaltio rocks, L«fa fron the flows near Bronco Grade is en nndesine 

liasalt *nnt*<*<T^ a f ev» svall resoxfeed oxgrstals of oliTine said a finely 

grannlar pyrox«»e in the graimtesss» A apedmen from east of Xteris Headov 

Is a typical oliTine "basalt vith angite as the cliaopyroxene (fi^. IB). 

file "basaltic neck east of Sortk Bose is aa olivine>4iyp«rrth«ne imglte 

"basalt, sli^itly porpigrritic, with good flow orlantation of the vell- 

dvreloped laDradorito laths. She "bitsaltla intrasiom soatli of Glad Lake 

in |b» strath«estera eerasr of the geologia as^ is a Tcry Ttsioular "basalt 

few geeorhed crystals of olifias, aad aagite as its cmly

the saall iaxtrasion sautii of Incline Lake is made 19 of a liasalt with 

phs&oorysts of pi^ogflite, which also oocors is the groo&doass

as irr«ecaar grainsi this neck contains a large aawTOt of gnmitic



19- 31ocky» lrr«gnlar tnrfaca of Loosetoim "basalt 
flov north of Iterla Xea&v* Soa» of tha

fro« vpaebust yfnil«r to that ahown

of
of plngloclaM 

Lovocr slcoX* X50»

figure 
In 

and graina



inclusion^ apparently torn froa the valla aad adzed throughout tha nasa 

during intrusion* Ift** "bodies napped aa intraaire show sharp contacts is 

tha field*

la tha field It ia sometiaaa paaslbla to detect OIL tha "bordera of 

these "basaltic intrusions aa actoal fnaing of tha granitic cenntiy rode 

to fom a clack, Titreous g$aaa» Tfedar tha Microscope this netting end 

alteration of tha vail zoek "by tha hot basaltic magna ia especially 

apparent {figs. 21 and 22). The granodiorita forming tha vails of a 

ssall intrusion in Idttla Tallajr (sooth of tha aappad area) vas affected 

only is a ***** 2one adjaceart to tha "haaalt, Trot tha haat of tha oasaltio 

magoa vas aoffieiaBt to foaa tha cpxartx of tha eranodiorita i^to an iso- 

tropic glass. Baaetion riaff of ladial pyrojcenes also dareloped arotmd 

tha qoartx oyatals of tha gmaodiorite. Tha allgaclitaa of tha graaa-

hnriag a lower meltlag point than, tha laozadorlta of the /basalt, 

incipient aalting aad alteration along visa&a clearages. 

of tha Laoaatova haaalta ooseirad hare a fine intergrazralAr

with, aaall aicrolitic latha of plagioclase interralied with tiny 

graina of pyrtccana* Taxy oftaa tha plagioelaaa aderolitaa are 

alignad "by flow, either throo^oot tha entire roefc, or ia eartala definite 

planes. Host of tha locks contain, a Twry f aw acattered phaaoerysta ar«rag 

about oaa-half jdlliaetar in alamster aad aakiag 191 laaa ttao 5 percent of 

the nxfe.

TSai plAgiorlHsa eccora is. small lath-«haped microlites vMch 

ahcrat 0,1 ailliaatar ia length. 2vaa thaao tiny vieroUtaa are 

from a calcic eora ta a more sodie ria$ tha «raxnga con^oaition of tho



2I» Photomicrograph of the contact 
tweot "basaltic intrusion In Idttl« Talley and 
an Included tra&aa& of graaodiorlte. 

of tiB grsKodiorlte (cent«r) is
to glasa oa its borders and ha« 
mctlasi vim of x»dial pyroien 
plagloclasa .lias Tmdargon* incipient
and alteration along Khmte Lower

22. an fignro 22. tmdar crossed nicol«»



Age.  -ghfl Lensatcwn seriea orerliea tha Kate Peal? asdesiiea vhich 

hare "bean described aa PHocena-^Iaaeae la age* There 1* a general im- 

eoBformlty Detvaau tha lanuietawn and the Kate Peak andaalta*; la placea 

th0 late Peak andeslte Is tilted* beveled* and mre highly displaced 1)7 

faralts than 1« tlai orerlylng Loxaetoid »«rles. KL«ewh«are 34ms«t««& 

"baaalt* OTerlla Sradce^ aedijaents* tcnooosftombly in place*.

3lragm«rt« oT Lonawrtown. "basalt are f onnd in Plalmtoccna raoraln«i 

and on tha hlgji, di»»ected peddbnenta of th« Txcufcae Mtw north of tfc*

Baaed oa thl» liMitad 0rldfinc«t tha ago of tlifl LoiUMrtoio. aeriwi 

of th* Ffctnnt Eo«« area la ««t at l&ta PHoc«Ba or aarty Pl«iatoc«io. 

(19^4) ragard* tlia Looaatonin of tha Ylxgb&ia Bang* a« conten-

poranwtta vitli GlaaeOla'a (1936, p. 76) EnlAertockar aadaaite 

dstad aa lat* Fiioccas» BiByar (1937) *agurds tho tcroaetowi of tha 

Tlrglnia EangB aa aialLBr la aga to th» Rbito aazioo of Oragan ^feldi ho 

(p» 1619) aa "belne late Pliocene or CTalotocaia ia age.

PldatocfBe tiaa gladera darelopod i& th* Reroat 

Eoao ana» Coi^arad irlth mush of th« Slana ICerada to the aonth and vaat9 

the tfadatloa In the Garaas S&age «ui iHght; howerer. tha topog&apiqr 

haa 9e«BL conaiaeafahly altavad aa a natdt of earaeion and depoolttom 

tJtot oegpgiad t2» najor eaacroaa «f tha regiozu Today tharo

no ^aciara ia tha napped area and generally m mow patchas

th» noBor except f olXovia^ vistaxm of a»z» thaa arexago predpitat loou



sdcrolites ranges from 45 peseast aoorthit* to 65 percent anorthit** 

Bhenoeryats of plsgiodas* are rare} those present often contain in* 

clTisioas «f pyroxene and possess rouadad lohate Borders* Plagiocl&se 

sake* tg> on the avsraga 55 peit»t of the rock*

The main pyroxene in th* £oosatosm Ima&lts is aconite vhich is 

preaant "both aa rare phanoerysts, and aa fine grains scattered abundantly 

Si the groHndaass* The phenocrysts rarely exceed one millimeter

in diaseter* ^Tpersthena is also Tory common in the basalts, especially 

in the fl0i« to the north (fi«* 20)   ^e Ippersthene is readily identifiahla 

vnen It occurs aa phenocrysts (ahont ona millimeter in diaaater in many 

of th» Ia*as}« Tntt \Aeth3rr it also oecnxra in the groundaass is not 

definitftly katnou 5S» fine» 5rann3«r pyroxaae in the groTinc&aaas 

to 99 a

fora* conspicacraa pbmpcrysts in nserly all of the "basalt s» 

The o^iYia* crystals are ronadad aad Jacfcatad with iddingsite or iron- 

oxide* Sonatinas the reaction ria on the "border of the olivine crystal 

is extreraely tMdr and often th* oliidna is entirely altered, Olirine 

eccars only aa saall pbeaoeryats (o»2 to 0.5 rail T1 weter) aad nerer aa a 

oonstitizent of ths> gzomsAflaasw Its giffiMfff*^ relations indicata

cKystalS ara nnstitMa is the malt at the tina of consolidation

it Sji tibavafb^ra ^aiag xasoxaad*

Tb* croamtoaaa af all tba Aftsalta cmttalns about 5 pe*t»at 

In addition fine apatite needle* are seen in the gnnateas aad eristo- 

*allte vas noted as a TeffietO* filling ia one



A rmmnaissanca atndy of the aoraines theasel-ies soggssta that 

thara wera f cmr gl****? stage* in the Mount Bosa area nfoicih are repre- 

tented V four ages of glacial tiH:

(l) B» oldfist-sppaarii^ till la aaposed la £ha lovar part of 

Galena, Creek aast of Grass loirs* TkdM a&TRinal Material la frlfiftjy 

weathered and baa a strong soil dtoalopaent* Granodiorlte 'bouldora in 

the tin at tha garf&om ara co^iletely dacoaaposed to gnoxlta a«nd,.and 

Tolcanlc lxnld«r»» thom^t deeply veathered* still hare a bard core* 

2r«n in Tery deap aiposurea, tMs aoralnal oatarlal displays a total

of its granitic components. These oldest till deposits 

ra no original depositions! land fonts* It Is noteworthy that in

contrast with t&a ywangear tlllst amfined to t&a ralleys, tbs rwmsnts 

of the oldest till oc<r^r also on intorstresa glands*

(2) 5fca second '«r«np of moraines still ahw daflnlta^ thon^i 

sobdsad» tapogja^nMa if ora aad ara enspasad of fyeslwr^lookin 

In nittcH fei'sjittic O8nld0ra am vsathsrod* Irot net 1*1 ttialasa intact*

Figures 23 aad 2& shov tha natora of this intermediate till* Ths till
«.

is Eoade t^ of rock flmrr and granitic sand in wtdeii Tjonlders «f hoth 

gnmodiorita aad andaslta ara scattered, Gnoodiarlta la weathersd to 

srach aa «ztent that it rarely retains gtadal polish ar stri*tlons» 

Irat tfea sndsslt a Vnsldsn and Isd0ss oft s& dlsplsy strlations es 

iea Berveaeat (ft^b ^*)»

Tba flnsat     ijila af mrfiiTtim ia this ssoond gpam^ is tha large 

latsrsX aoraina on tlM south side of GaLeas, Greek caoysxt (fi^, 25}* 

This hi^Ji laiesal ridge can "bs tracsd for- orrer 3 silasi ita height
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Tig* 25. 2he long, straight lateral moraine of Galena 
(Jreefc as seai froa the shosldor ojf ^s^t Boss* 
Ttrgfcria. Bang® i» rlalbla la th» ai__

26» 5h» glaciated canyon of Galana Cr»«fc from
Mt. Tho antnr Indicate* the direction of lee

flow. Mpmxt Eo»«» eorvrad bjr aadosite* Is to the north*



indicates that tha ieo which flowed dowa Galena Creek was more than Jf80 

feet thick* .The Galena Creek canyon still preaerres its typical glaciated 

B-abspe (fig* 26}*

The moraine of tha seooTirt gronp la Third Creek in the southwest era 

part of the mapped area, also displays 'excellent lateral moraines. This 

glacier drained to tho west toward Lake Taboo, 'bat prohably did net reach 

the lake* Tao terminal nominee of this, like all glaciers of this serimid 

grtrcro, are nearly co^lotaly obliterated and. hence it la difficult to 

deteraiae tha exact extent of tho ieo tongoev

Tho largo nominee of South Fork Bronco Creek, Gray Creek, and Vest 

Foiic Gray Creek also "belong to the second greop of moraines* On, tit* 

east aids of the crest of the Carson Banga. small moraines pxolMffily of tho 

same age occupy high cirqna* at the haadaaters of 2homa» Creak* Yhitee 

Creek, and the north fotic of Galaaa Croak*

(3) High in the valleys of the larger glacial canyons* thare is a 

third fairly distinct group of moraines present. Sopsrficially there is 

no distinct difference IB the degree of weathering of the till from that 

of tha second group* Bowerer, those aoraines, which are generally con­ 

fined to M^J-eleration valleys abore 9*000 foot display well-preseiTed 

terminal moraines (fig. 28)* l&sattt all of tho frifft glacial lakes ia 

area am dansad IQT aorainesl of this third group*

(k) Jk foocrth series of glacial moraines i» Tery vail djnrelcped im

of the M^i ^TitfTfat cinjoea conaideraJbly a^ore the moraines of tho 

third grap* These youngest moraines bare an arfcreoely f^esa appeanraeo 

as thongji they formed only yesterday* They are made up of



X

27* Granitic Tamil Cfnerriddan *by lee east of
Andeaitlc erratics lie on tf«reE«l inch«« of 

sand £r^i th* dislnt« ration of the granitic

28. BoeMalflaml Boraiat from third 
mall naadoir ma probably at on« time 

lake. V««t fork of QXBJ Creek*



fine, interstitial steterial (figs* 29 and 30) * Becsnse of the coarse* 

* nature of the rook fmgafmts, the moraines are very porous and

therefore even tbtragh they often form dosed depressions,, ponds do not 

develop*

These youngest moraines are generally withta, 500 feet of the cirque 

vail Sat *hich t&sy hav* dsreioped (froa 9,300 to 9,700 feet in eLenration)* 

She v«ry resent age of one such moraine is indicated "by a, large daad log 

nhich is preearioTisly perched on the crest of the noraine (fig. 30). 

The log couLd not hare grotm on the moraine itself "because of the total 

lacfc of soilt haaee it fflnst hove> slid dova fro« sons point i^slspe on 

ice or snow ^xlch filled tha cdrtjoe to the level of the erest of the 

ttorains* It is doabtfnl that tha presoot-dagr cocvfall is heavy oaoti^i 

to f HI a eirqas to such & level; nore likely the log aetoaUy dates hack 

t* the period of the moraine

It is tentatively  oggasted that the first three glacial stages 

he oorreljtted,.vit& BlackveldeHm (1^31) Pleistocene glacial stages in the 

Siaarra ITofada* The oldest norairtes of lovsr Galena, Creek voold then 

eorrespand with ths Sherwin stage» the second grmip vith ths !Eahoe stage* 

and the third ffraop vith tha Tioga stage» !Che yomgest laorainea closely
*

Tssaulila that* aeacritted "by tetthes (2939) *» tte Sierm Hefmda. as Being 

f ers*d dnrlne tb» "Idttle loe Ags* TiMch nastMd its nsadjsm in tte 

l?th^ 18th, and l£th omXrrA**

TBSJ jonf ilss of the a»Jor stream ia tha sans, vsr* sirosirhst modified 

1>y fgactrtlon as ^scnsi in 7S^or« 35* ^oi»s Creek* Ihites Greek, and*
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north, fork of Galena Creek ahoir no aodificatioa ixt the noTaal 

streaa profile, *Mch hecomes progressiTeay steeper upstreasu 

streams safferod only alight glacl*tlon or vera not glaciated*

The profll* of Galena Craek display* aa np*ard bulge* tJ» Mgi point 

of *hich ta at 7,^00 feat Is deration. This pro*a3Oy repr«s«its tha 

io*t erdal dflrooslted xtaar tlie szxcmt odT th« acU-ra Galena Cracflr &Lsd«r 

^»yi-ng the larger part of its history. Aggradation, aaar the termlmai 

of th* glacier mm greater thaa defpositiooo. at any other pl^c* la the 

atreaa conria. aaid hence depoaition. at the terminus «aa going on lisila 

dovneotticg 'BpatraaM and aeltwater vaa ionncattiDg dmmatreaau 

odd profile of Browxa Creak: is antt to the effect of glseiation 

cot th« ca«r»« of the pre-^Laciai Brcrans Cr»efc» Tonaerly the i^rper par! 

of Browns Grecic aborr» the 7,800-foot contour drained itortlx into) Galena 

Creek CEOCTOB throng tha) hollov BOW occnpled "by <te*s iafce^ Hcnrerwr, 

icban, the efony**** occc^led the Galacat Creek cazyan* ice and morainea 

dwaaad up tMs northr-floviBg tribotaiy stream and it ponded Tmtl?. it 

spilled orwr to the east f owdag tlis present course of Srovos Cbraek^ 

Slide Koontala If**^1 ?«U^»-5Hda Moraataia, la the wnntheasterji
*c

portion ef the wpped area» takes its naae from a large landslide soar 

OB. Its sorrthaast flwfc (fi«^ 33)» Ehe  »* i» lATgely devoid of T«get»- 

tiont and is therefore readily Mnm ftoa tl» foot of ^e sswutaiTts ia 

TaHcor* 5ha scar in catered "by * tMm samtlo of granitie sand 

is coaitianally «nriag downlape* Eeid (l^ll* page 133) irroto



fna Mggast slide occurred a few decades ago, and 
deposited many hnndred tons of rock in the canyon. The 
snail lake south of the ncrantain vas formed at this tiae.

The entire mass of Slide Mountain is cede t^ of granodiorit* 

is especially prone to rapid vsaihsring and disintegration into granitic 

 and. Serwral Joint sets cot the granodlorit* "bedrock; one sat strikes 

northeast and dips to the southeast, roughly parallel to th* slip face*

Shft sear is a distinct concarlty in the face of the Mountain; it 

is ^proxLnately 2,000 feet high and a mile wide at the "base (pi* X}* 

Zhft slope of the soar Is as noch as 35 dsigraes (fig* 32)*

3 miles from the "bass of the sear to Vashoe Talley Is a

long tonga* of rock dsljrls areraging one-half ail* in width (fig, 31). 

The de&ris is a«ds tcp prJbaBjrily «f angular, then^Ji  sstr>iurrsa» "blocks of 

& to 10 fast In dlanetsry a great anomit of granite sand»

and flnar daysjr naterial adadzsd throogftogt the nass» At the Tipper 

sod of the tonga* ar» large piles of graaodlorltlc "blocks forming irregnlar 

dspz«ssions9 three of vMcih axe nov eoCBpled "by onall lakee. The surfaca 

of the debris tongas "beXav (to the east of) the snail lakes fescones quite 

*ubdaed» nost of it belag haarilj- forested* accept for the deep, young 

gorge of OjAir Greek en* In tb* dsaxrla t ongne» it appears as a

tBa dtfcrls tongae h&a ^s«m soh Ject ta erosloa omr a con- 

pariah of tizis-, SRK^I erldanc* as to its origin lam 

53» tozfaes' is gollajred sad forested, sad

hars ssafrhsrsd anil disintegrated fa placs*

the dfigres of usathsrlng and erosion of the dabris oozpared to tiavt of th«
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Figure 31. Aerial photograph shoving the white 
landslide scar on 3lide Mountain and tl-« landslide 
tongue (^ls) extending east to Washoe Valley. ITote 
the three ponds en the landslide. Photograph taken 
for the United States Geological Survey.

SLIDE NTN. 930O'

1
VERTICAL I HORIZONTAL 

SCALE

Figure 32. Comparative profiles of the Slide fountain 
and the Turtle fountain landslide at Frank, Alberta (from 
Daly, R.A., lliller and Rice, 1912).
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moraines of the Sierra. JTermda, the f oraation of the Slide Eorantain deiria 

tongas is set at about the period of Blacfcweldwr1 s (1931) Sahoe glacial. 

stage of late Plaistocan* time* Bat thsrs is some difference in the 

degree of wea$herii« of tbe dabrl*, especially near the foot of the 

debris tongas*

fthm first tawtigated In the flald, the Slid* Mcrtmtain debris 

tongas *as described as a gjartfal morning (j"» C. Jones sad T» F* Gianella,

P* iX5). The zus-tora of the trsaisportad material Tciy closely 

semblas that of uany aoraiass in the %>ttztt fioso area* Bases a considera­ 

tion of tho cause of this strildng feature nnist not disregard, the possi­ 

bility of gSUfcdtal origlJu . .

Jn other eazgrtm* of the ftomt Bo#» area fgtacial aozmiaes are not 

found at an elevation as lew as tbat of the foot of the Slide Moontaia 

debris tongue (5,0?0 f eet)» The relatively large glacier of Galena Greefc 

descended only to appradtaately  »^JOO feet idiile those of Thoaas and 

Unites CreeJts ware confined to drqoas ahore 8,000 feet* XT the Slid* 

Jfatmtain debris tongue vstre a sttraias* thea to hare descended this nrach 

lover than the other glaciers, a far lArger source area for ice and sno»* 

would se reqalred* It is true that a large sBovfield and g3.ader oaes* 

ocCT^jied the npp*r reaches of Ophlr Creek east ecf Incline Lafce. Sot this 

glacier did not fora the debris tangos, for carefol iirrestl^tlon has 

ahovm that Tirtaally do sndaeitic fragctente are present; is th*Jffqpea» 

tZte aoraiae sflcppedL IA in^yer Qpihir CzecjlL ]bfts a 4^x'eaJi SSVDB^ of

andesitie delnrU ori^Sastinc t**m the flovs and hrecdas north of



topography of tha debris tongue farther indlcataa its noa- 

origin* H3ia topographer of the eastern tva miles of debris ift

that of aa elon@&ed agond* trenched by tha gorge of OpMr Creole. 

ia 20 indication of a. £$»&**$- Tsllay or trongji in nidch the ice of & 

glacier could hare saved*

«^hft TOlaae of the Slid* Monrntaiii deiria tongoa vma roti^ily coarpnted 

fros the map (pi. 1} "by recoziatractiag tte contoTzrs "before deposition took 

place and detercdiiirtg the vtatniae of tnsnsportad oajtariaX* Idirewise t3ia 

of raaomad material ma calcolated "by yecowtroctine tha contonra

tba acar higher on tha agnntaJTi, The vol-amaji odt reafirrad and deposited 

material compare clo«elyt cftnaidarrlag th» difficsltiea inrolTed; tha

of both ia approximately 125»000,0(X) coble jarda (table 17). Eenca 

relation of the volmaa* of nat«rial renored from the scar and deposited 

OB the- slope Indicate that ea*antiaH? all the aaterial deposited in thai 

dabris tongue vaa darirrad froja the Slide Ifotortain soar and not from Tcpper 

Ophir Creek ^ara glaciers «r« kaoim to here existed*

As aa&2ained al»oT», tha lav elefation of the Slide Korartain debris, 

tha rery liiaited lea aoizrea araa |>cssihla in tha lover pphir Creek di&in^

the topogn^7 of the defcris, and tha relation of the TOltma of tha>

to tha Tol-naw of tha datoris, indicate that tha debria of Slide Hcraa- 

taia ia mot of gUcial origin. Eathar, It is suggested that tha Slide 

Ktrtnitain dabrls tongna orlglTmtad frost tha Slide Maintain aosr aa a tstai

and

aoreaegfe of aavlr detached seeaenta of tha "bedrock sliding ozy

anr otHeie of siT-

3S



TABLS IV

COMPARISON OF SLIDE MOUNTAIN LANDSLIDE WITH OTHER 
LANDSLIDES FOR -AHICH DATA AHE AVAILABLE

NAKS

Elm, Switzerland

Frank, Alberta4

Gros Ventre,
Wyoming

Slide Mountain, 
Nevada*

VOLUME 
(in cubic yd.)

13,000,000

40,000,000

50,ooo,ogo

125,000,000

AVERAGE 
STEEPEST ANGLE

50°

DESCRIPTION

50

20'

35'

Catastrophic rock* 
fall in fractured, 
metamorphic rocks,

Catastrophic rock- 
slide in jointed, 
steeply-dipping 

limestones.

Bedding-plane rock- 
slide in sandstone 
and limestone inter- 
bedded with shale.

Rockslide in joint­ 
ed granodiorite.

1 Heia, Albert (1932).

2 McConnell and Brock (1903)»

3 Sharpa, C, ¥. S+ (1933).
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possibility asy D* that tb» oovement va* slower, or eaa actual floiaga 

Hire tbat of rocfc glaciers* madfla**, and defcrts awalaarrehaw* lEaesa fon» 

of flowage differ prlmrfly froa landslldea tfe their iateoradaed natar or 

ie» aad conaeqaeait «ar* Hold Dal*as?4**$ bower, all gradations exist !> - 

t*e*tt flowt^s aad iJBJttsliding or rodestl&d&Bg* 2he flovaga type of oara- 

seat is cbaracttrisad 1^ lahticatl.ng silt* olajr, aad otiier flo» Interstitial 

material^ and 17 a saoother,, more unif arm aurfac*, 1310 Slid* Ifemt&ia

debris contains angnlar "blocks of t^drocfc and "badrodo-doriTdd f inar » *

material,, iracli of i&ich «as darobtCtJMia formed "by tba slid* itaadf » Bb 

larga 3Bwrmt of fin* soiX or silt ia prtacnfcj indaed tliare la so 

of original f loa aat«rial» for thare ia only T« 

B«*erlaX eoraria^ tlte "bedrock on. tba uuritmf^lTig slop**, 

landalida tongaa of Slide Hcnmtaia appaars to oa

thrnn^ortk Its laagth* At t&a foot of tLbe clida* two,, and 

tlrree, ages of landfllir&nq «r« azggoa^ad ty tlie djff erence» i 

topography and soil daralopaant of tha landslide datels. 

sliding pro"b2st)ly toc& place In more than on* catastrophic

Bie Slida Kbuntala landalidfli la (jxite cartainly rela&ad to f aalt 

lift of tie Qarson tOodfc. Sarlier iznreatigators did not nocogsize 

Ms&dt&d* of the dalsacia tongae, "bat regarded t&* alicHng as feeing do* 

directly to faaltlne. BdL4 C^H* p. 133>

great fanlt  M.rp of this mmtain rises aliaost 
n uttrralaTSTy for 2,500 feet* It gtrres eridams* of "being 

aoat reaan& soarp of sixe ia tnls paerlr of the eototry. 
is soffldastlar indicaiire of this eridanoa,

iotuterbacfc {l$26+ p. 14) states:

5?



Jka, exanpla of a cross-fault that has produced narked 
physiographic affects is shown is Plat* Z+ Ste Carson block 
vest of Washoe Lake Is cat "by a transverse fault that lias 
produced the south soarp of Slide Kcraattain . * » !?he tipper 
part of this scarp is the original fault scarp modified 
scmw&at "by erosion and IHTM! sliding* 22ia lover part has 
"boen produced l*y a straem* determined ta Its position hy the 
fsalt» which has cot deeply doid the fault zone* 33ba total 
height of thft preeesfe scarp is absnt 2,000 foot* the actual 
Tsrtic&l conpoaait Jttdgsd frtm th» "break in th0 
topogmphy is about 500*f dst»

It Ift posslblft that thft u^grstscipsiifftl sontlisfist face of Slide Kcrazttaia 

is itself a fault aeazp* hat so geologic field enridsnes scroports this 

Tie*. 3X& riaterlal at the "base of the «carp iirt«rpreted by LoodsflrtHudc 

as a fsralt zone, is ta facet a part of th& landslide dabris, l^solts fv* 

there is direct evidence trend aortb-eovUi^ ssd it seems entirely 

that the steep face of Slide Kooirtain is merely the north, slope

of the Ophir Creek T^lley ^iic& is -wry steep heoaose of the rapid 

cision of the stream la a fault soerp*

Other landslideg^^Ca tha canyon of Bronco GTeefc near tha nortb- 

western corswr of tha geologic asp. there are large piles of landslide 

rabble <wMch aask the slopes of the csqpaa ajsd cover mnch of the eaxgpoo 

fleex. 2his dehris is almost entirely Isosatovft hasalt.

yrwi the geologic nap it Bay te 9O Bt that the plateau fcoth to th» 

north and sorath of BTTOICO Creek is cuwred V the 'basaltic 3tact» flews 

T&ile tA» caayoa is cni in the softer Kate Pieslt sodesiies* de lazut- 

sliding IMS resulted, from the rapid eroeioa of tte underlying a&desite 

 ad aoaseojisBfe tm^andJiiiig of the "basalt itfTic3r» whflsn Tcasagrpertea, has 

"beoome tmstable* T4» steep citff at the edge of tb* "basalt* frosi 

IAZ^S aasaes.oalTe into the eaz^os "below, Ottnt readily *b« seea 021 

geologic
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is oecorrLBg la other CSBQFO&S

lonsetown tesslt and «*&<$* &ssp la the aadeslte "b«10w. landslide were 

sees, in Deep Qngrca aasi Posgr Bip Csayaa north of th» napped area* 

iiiaf els and TajJ^g^fUJ^ >TisTjE,ii

ftwa th» wmgB are i«ad«red Igr a layer of grsval adEElzad with 

fisar aatcrial^ As csa *b« »ecox la «*fwral stroaas n^ich lunr* dlss«ct*d 

tliww sosfaees« the aspth of this ^vanMr is 15 to 30 f «*t» idaxe th» 

can 'be ob*«rr»d to orcrlie th» «rod»d sozfaea of 5rocfce« sodlasnts or 

Zat* Peak a&daiitffs^ Gen«xaI27't LOOTTBT, tlta stzoavs iare cat entirely 

in gtwrel with total thickness tGnfcoxwn* A well ^00 foot deep north of 

tli* Horcmt Eo«e read and Dot far oast of the asp area is entirely in

33*a areas mapped as pedia«* gRanpals eon^rlss these slsping

stirfaaes which are gapped "by coarse gBay^ls» Soa» of the streams on tha 

pedla«fi* sftTfjpMsas hata cob eargea fro» 40 to 80 fast deep* Heoce the 

 orfaces are now imdsrgoinc disasotiea*

The area sapped as f&Ufljr fUl fMasprises chiafly the fine, 

laid fflsterial la fesJwe Taller to the oast of the range* This 

differs froa tte peajbaaeat ^eavels in t»eiag flae-gzeinsd sad 

Bin ^llegr fill is thorn^Jit to *b« qnlte tMdc sad ts> ropraiaut the large 

maurujits of aat«rial washed fvam the xaage dnriag its laplift and snhae-

coaplsx relatioas of the pediaant snTfaoss and fmll^- fin with 

tl» T^IdLft of the iwage IMPS not ^etn
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General atatgEMnfe^Wghs grffnoiiorlt e of tl» S&ezm TTgfadn»

in Joraaaic (1} tloe» cow fozos the eera of t&a <opXltfca&

Carson Blade of wfciea tha Normrt 20*0 aaram fa a part, 3aall asaaa of 

homf «l*i»d hlgh-cmda nstnmnrphtc aadlam&a aara jiiuaiifaA on tap of 

granodlorita* TteocmfhZBBlOT' ovazdTizis thia cayatalllna "bnnmcpt aara

TH ocana* ffl ncmn Eata P«a3c andwites and t&a Pf i ocfgw^PIaiatoceaa
\

Laoaatova THff!«Itf» Tliere is asple erridtface tint th« a&ataz& slop* of 

tl&» Carson B&z^s ia cot fey 2007 norUi> temth tracndlj^^ Id^fc-eagla f aailta,, 

and that regional Tipwarping haa baaa a$ last in part iwponslbla for t}ia 

uplift af tlia.T&ariga*

type* of erld«!c« i-nrffqufea ^ha

af ftedtta Is t&ft ar«as (l) afcwtl^raDphlc avid«iaa ooztaiatiac of 

fttafila*..aaau» of t&a TartlaiT Tolcaaic aacpasoaf (2) aajosr topo

ataatoras vithla tlie xxs&n a&a (3) rocant fault a«ax$* along tha oaaa of 

tha jxng*.

frfTy indlcatad

aaan In tha geologic  cction* of HUta XI* 33e«pit« tit» sos&0^»t lrr«gnl»r 

srurfaee of the px»»BerUa4Qr nodbi on ^dU& tha iQQlea&ie aa<pangti w laid 

down* tl»p» are mray aiiiiTm'M^iiiti of tba contaat "b^twean vaLcsalc* 

ifeloih cannot a^afiait itj- te cqOaiaaA "by prlaazy

thaly aMraptDaaa a

A nprlh iwntli ftalt of middla Jocoaa Gnalc {aJanHt «n a«ctlona J aa& 

II} aiaplaeaa tha tolcanlc le^Maca dnot to tha voat a» meli as 

500 feat* Ji tilted ttzoctaesX grabaa at tha h«aAnt<ra of Jonaa Creek



(section $ ) forms a conspicuous Borth-soTith belt of volcasic rocks. 

Becaoaa of t}ia greater <n?*rall resistance of the Tnlcarda rocfcs, this 

grabsa stand* tip a« a aorti*-so?a*Ii rtdg» paralleling tl» oain. range crest 

to the vast*

Qtt the «wt and south, flank* of Hroofc Hose, small cross fault* 

noticaaWjr oCf*«t thft contact. "betira«sa. grafmodiorlte and the crrerlylng 

Kate Peak andeait* i&l<4i forms ti» sams4t of th» motoxtaUu

ifcraltiiTs of large sagidttLd* is saggasted "by tl» displacaonent of tb* 

Tolcanlc rocka ahoid tit auction 5> K*t« I2« If tlu» displacement of tlse 

rocfca front th» stoomit of J^rortt Eo*e on ti» vest, doim to the oass

of -volcanic* north of Bzoms Creek on tl*e east *aa acconpllalied 137 one 

t2te& ti«j dlsplaeeMct along this fault would l>e about 3»&QO feet. 

. 1$ is TOC? lilntly that «w«rml «t«p faaats bsre exmtrilnrUd to

tl» -aplift ef thft Kraut 3fe*« folcaatoi ralatiTtt to these of Brows*

South of Brovns Creel: aeTeral ftezlts wore laapped i&ich displace the 

depositional oontact "between tha late Peak attdesite sod the imderlyliig 

granodlorlte, fit* aaxtbreasth fault '&tch parallels the 7»OQ0~foat oozrtotcr 

stcnrth of JterU Cceele fel. 1} has Tmlif^ed th» TOlcanics on th* w«rt s« 

that ^togr leefe 'fcem remored V e*^*10^.

_ _ Sartll.qMth eoiUMi fanlts vast of SUde Rroataia foim a seall gra^eja^ 

Jilor strtuctore shmm <m aectton 7» Pl^t^H. A larga nort^eenth fault 

ana* li» ia tha waller of Third Gre«s: (section 7> and hare ^plifted the 

on the vest vlvae* tho" cap th« ri^ge at the headsaiars ef



Saalta oncnfflTig igozlced alignment of topographic f eattrrw are par- 

haps more widespread than the** for which an aetoal stxatlgreahie dls-

can t» denonstrated, "bat SOB* of these fault* are lews definitely

indicated than other*. In. the rtortiunronoflt portion of tha geologies 

a northr-south. fault eaat of 2s*i» Keactev ia "bordered "by a itmi^it 

on the ve*t; tha tijward di»txUc«Marfe of tha "basalt OH thB veat aide con- 

flTsat the pr«i«Me of this fanlt.

Abcnrt ozu» and one-half milea to the emat a nDrtb-aouth. fault rtcrtli 

of tha aUnrial -n^^ in Shone* Cr«ek has it* iipthrow on the east and has 

catiaed a snail lake to form on lt» v«Bt aid* Ju*t uortli of th* 

on* and one-half niXaa to the ea»t» th«p« oecor* a

limit peralleliae the 6»800-foot cont«RZ7^ agadfl vitii tit* t^throir on 

east; thin faaalt ha* emt»ad a proiain*irt tench, to f OT» nMc& pamLlal* th« 

main cr««t and. "breaks th* sjaaotk eastward slope of the xanga*

A "small Isolated alluvial hasia on thft pi age ere«t wath.of lover 

Zhowui Oreek mi^t indicate an older £anlt-di»rnpted drainage^ Thl* 

f anlt ia also "beliered to term formed a flat «pnr to the north of fhoaaa

Creek. ........ . , -  . .-

!Eh» pecniiaT direction of the aaarth-aHrtlmst floidag gferean on^ 

a3Dtd ala»«t yffKI..1.^ft to, th* nestem «3bop« of Horth, EOWJ va» prohabl 

"by a faaalt ^Mch dSj^laoed th« aaxdeslte fcrrfac*, caradLog the stream 

flow oth»r than directly doia elflrpa*

Bbrtlwaorthcart of Mstort B*a« a nortl»-»eiitii trezdli^ granitic 

1* "beat Jjiterpretad as due to a nartk-aonth fimlt vlt3x that Tjjrthrcnr OIL 

ea*t* Sindlarlj aeroral f anlta l»re T>een nepped on th* eaatera. flank of



Slide Hbroxtaitt on t&e "basis of topographic f eattcrea which transect th»

«ros±f» eonfignratlocri of ths east-facing slop** Oot«taadizie 

tlia&e is a nortb-somtli jfealt extending south of Gx&sa Lake, vkicb. 

fbxns a nfeargly ttpl£tt6& ridg* txmsvsxve to the alflp* of Slid* 

Z&9 mctoAl £aclt p3tjma Is «35>o»«d 4a a qnwry «oath of 

the f^ul% ia *aea to %3 normKl, dlrrplnfi 70 degraaa td th«

About 3 ndlaa watt of t&e aontlifla«t contsr of tli» DBKJ is tl» 

end of Little YsHey yfcicJt lies s<mtlt of tlie Iand«lid» of Slid*

odd Taller forms & norttMttaUi trending, rtep-Hka shalf balf 

th« eaffiern flKcfc of tBft C^oraou Eai^* {fig* 33)* It
^

formed "by tao gecandaiy ffcatts i^dcJi dswppad

tte -uplifted range* 50f*r»X Tiaamltic plugs «wi. dfkaMi mxm

floor of X£t£I* Tan^y south of the rt^ped a*e», Shey: prwonOa^ f wrawft

a« 1»aalt±o «a0oa rose along tie feral* «assmt

fffolta lasted altmg.tlte e«9t taee of the raz^e 

recent «arp« iftddL aia^Oaoe pediuwnt «arf»o«a. 

They acre project* only slightly «Tt?ded »oarp» (fie^. 36) 

occtrr eBawraOJ^ lu aarfcl»*iigu.{& treatlins ffvarjam; tlui «p«am0» dia^

Krp« is f rt« 5 ^» X5 f e«*» Soae» of the 

foamed faifiTf domed laacLn* ^Ub9t seen Tjre

ao-tiUt of t2*e M^poS aore* aeaar Gtajoa 1» * twty iimaliuBift masrp

 «  ta tho^e odt t!s 

tbeag^of t^i* fhrftt



**« small recent fault scarp* whicit 
the padlaant  ozfae* eaat odT Whites Cr«efcv 

la
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has displaced tb*
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The acarpa appeared to ma to "be so fresh aztd ao littl* 
degraded that X considered it possible that the displacementr 
Which csnsed them might hacva occurred within tha zmmuxy of 
sascu To Settle this point X banted in? tha eldest inhabitant,

X found to oe HSr* B» B. ffinflrtnt, of Genoa, a
well InfdrjKsd gentleness* He te£d aa

he firat came to Carson Taller ** 135^ and that th* aoarpa 
w«ra thcct in a^jparantl^r tha saaa condition aa ttwgr axa today. 
Hie dlsplacaaaent of iddoh tbay ara tha aridenee occurred^ 
therefore, nor* then flftg^el^xt yamm ago,

and irarpi3ig>"««aEiXtiag of the indlridnal f acolt "blocks 1« 

an Important f eatnra in the stroctora of tha Carson Bangs. Thara i» 

aridaooa that at many places the haa* of the. Tertiary rocks has hem 

tilted as shown in aocUons 3aad 4, Plate II*

Hsny of tha north south faults of the? Carson Baaoga^are do 

on their va*t aide* yet tha range rises toward tha vast* Shsop

if the napped fealts tare "bean ii^ortant in the T^plif t of tha rangs 

tire to the hasin to the east t t^tilting to tha vast of each,
 

ncmld T** **&**$t the f asxLta «otsl4» in othecr others, oe aatith^tics*

5J» ooly volW>edded Tertiary ae&aantarj unit in the Mount £o*» 

area is a snail area of Trodbee sediosnts in the northeestcra corner of 

the napped area* 2hese sedincaot* show a strong tilting to tha eaat (30 

d^n»es)« M other point* along tha eastern ha** of ths raraea lake 

B*B&* dip to the east* Held <19H> «rl*a*f

SB* oeds flouts of TnmktevB dip ftlightly to the east} 
thoce at Ifeshoe dip soothesaterly *t a few

IPiwaafltug to the north Deyond the Mapped asm is the cxnym of -tte. Ttncarsat 

iXliviy that 5rocfc»* sediassrtt* hacpa A geataxal. nortlk and ntirt^eairt dip* 5hls) 

north* and easV-dlpplac si quisle of ^adoM s*d1«ftits on the i»rth and 

east iimrslna ef the rango nay T>e part of a rs^lonal upsagpiag ef the entire



t&a Sate Peak andeeitaa vere extruded on a 

somewhat irregolar and perhaps waataJlnoua aoxface* cot in the crystalline 

"baaetaertt, it ia difficult ta establish. t&e exact aagaitada and is$ortancft 

of the faulting and carping vhich, baa later affected thia irregular surface.

She strong tilting of the Erocfcee aedimmta on tha aaat and north. 

flADka of tha range danonstmfcea that post-Tmdcee ^axpiug occorred on a 

regiooml scale* Sba prefient height of tha Carson Hange oaj he a direct 

result of thia upvarptng, ^u^geatiTe of conrpreaaioBal forces* The Carson 

can "be likened to an anticlinal t^varped xnaaa ifith tha t^ptnrnad 

of Trackee aadiaacta on Ita north and eaat flanks, and one small 

patch near ita exeat (see section on Tradcee aadimenia)* da

of larger area* of tiaaaaent rodcs to tha south indicate* that Taplift haa 

haen grestfipp on t£u§ sontn*

3Jrt cnslTe f acnltine acconpasiied tha uplift of the range and probaltl7 

outl&ated T^lifW ^K0 f aaltiag has occurred ia a definite aortb-aootli 

direction parallel vitll the axis of T^pllf t* The faralt» are dhort and dia- 

and show a prffradliag dffundrop on the vest* Shese f eatnrea

aoggeat that ftolting prohably ia oaly.a aecondarjr ad^oataent within 

range caused hy Its rogional Tzpwsrpin«. fixe recent fault scarpleta at 

the eaat«m front of the range* mat of i&ich bar* the eaae direacfdon 

of (ttff|iliiji'ai!iii» ^dcfet piwiBils vithtn the range* Indicate that thia 

adjaataent ha»% at Xaaat In tho east* "been going on to the



GSQLOGIC HISTOHT

Fre-CcnQsoic Hirtory

Zha earliest geologic history apparent in tha Mcmnt Base area is 

recorded "fcgr tfc* pra-eraceodiorite, metamorphie nodes* £heee utetaaorphics 

remain. aa «nty anall reananta of a> one* widespread sequence of sedimentary

33asr «re oZdar than ths Sierra granitic complex (lata Itasozoie) 

are pro"bably tToxasaio-Triaasic in ag*» These older rocks,, though.

Betaoorpbaaad* vere at ona tixaa typical sedimenta of the Corgi 11 sraa 

eo^eosyncliae. Sandatones, siltstones, azgillitaa, liay argillltea, and 

Unestooifia are aU rapzaaaatad* Sosetiaa after tha deposition of these 

iiailTiiiaiitn they TzncLecment regional metaaorphiaa and developed a scbiatoaa 

*tractmrw aa A rwmlt of lyakinflraatio im^gj MK^ y <^«^^q?ft>. 22*6 original 

aa&Laaota ware at this tiaa ti^itly folded and minutely sheared niiile tmder 

taioparattcrea* Sie tiaa of this orogsB? ia

tfea derreloTaaacfc of foliation is thane ae&oenia reaulted from tha

so-called Kemdian pariod of ccro&eay Jnsrt hafore tha larse-acale invasion 

of the existing rocfcs "by gcaaodiorltav or from tsay of tha other period* 

of BBontain-bailding *tdch affected tha region prior to tha einplscenent 

of tha granitic itxdca and after tha depesltiaa of the aedlmeute*

Tha aediaesta were s^rerely folded in the ¥«rodlatt orogany. and were 

then SmML hy great najaai of granitic roda in later Reaoxoic time* 

Iferlag tha aMplaceaeist of the graB0dieri%* tha xodcs Tmoarvent M^fa-grade

snch aa aiUiEaanitc, sarnet r diopside,

and andat-oaite testiQr to tha hi^>-grmde character of this static



contact ffletamorphisBU She rocks "became hornf elsized and reerystallized 

to such a degree that in naay cases their earlier foliation vaa lost*

The contacts of the metaoorphic rocks idth the gzanodiorite are 

Iocall7 very sharp and cross-cut the foliation of the metataorphic rocks. 

At the contacts there are often tmoriented clocks of netamorphic rock 

included vithin the grsnodiorite* Bieae criteria indicate that nnhh of 

the granitic rocks are of intrusive, ragaatic origin* Granitization 

and f eldspathisation of the country rock nay fce locally isportaBt.

^plite and pe&aatit© dikes vere intruded into "both the granodiorite 

and country rock shortly after the emplacement of the granodiorite*

Cesozoic History

After the emplacement of the Sierra Bevada graaodiorite, geologlo 

history is unrecorded imtil the erection of the Kate Peak andesites in 

late Tertiary time* These andesites are late Iliocene or Pliocene in age* 

Tbey more eoctroded from Tents in tha Carson Range as veil as on the *w-*n 

Sierra crest to the vest* 26 the vest and south of the mapped area tha 

andesitic material is tmderlain oy an earlier sequence of "ertiary 

and andasite flova and pyroclastic rocks^ which, shortly predate the Kate 

Peak andesitic -rolcaniam. Prohaoly the entire nap area vas cohered oy 

andesitic.flovs and "breccias flnring the Pliocene-Miocene period of 

volcanisnu TMcknesses of andaalta up to 1»200 feet still reoain; tha 

Trppor portion of ffbmt Eoset the highest point on the Carson JRange, is 

-anconfornmbly orerlain T>y 1,000 feet of andesite.

Dikes of andasite near the crest of the Getrson Bange nark the site



of the Tents -wnich extruded such TMt amounts of andaaitic oateriat. 

It is *beliered that no aiiglfl large volcanic cons developed, trot that a, 

series of Tents along what is now the crest of the Carson Baoge all can-* 

trlbated in snppJySae the great nnmoers of aadesitie flows and in hl&sting 

out the erea larger aaoront of syroelastle material*

Following the C&te Peak Tolcaniam, and ewa aomcwiiat cozxteB^>orazi0crai 

vitit itt «as the darpotition of tha Trocfcee sedimeots* fiiey v«r« deposited 

In restricted lakes and ner* Intertedded near the top of the Kate Peat 

andeslte seqaeuce* TaLrlj- 1cm elerratlon of deposition* amd a 

cllastlc condition, is denonstrated ty t&e remaiaa of

leaves of deeidaara* trees, and r«eds« Poatceoos tocCT is present near 

ti* top of 3oma of the £rttcfce« asdiaents aasd indicates that rtbyolitic
"*

vss actiYB soooidterQ in the ^xaeraX area*

pre»once of the £mcfcee »adiaflnts in the Caraom Bange* and again, 

near tha crest of the Tirginla Hange t» the east , indicates that at tha 

Uae of tJiedr deposition* drainage of the region was in some nay inpairedv 

and lakes were formed* the formation of these lakes may hare resulted 

from the initial disturbance* votcfe hare ainca led to the tinlifted iJloctoi 

of that present "baaln-range type of strocttire, Ebwerer* ttef ore tMs 

differential trplift lNsigp(&» a lou^ period of positirfB epedLrogenio t en

affected the area* resulting in the ztnoral of great qnantltiea of pre- 

fcraasio sedlsMBBts frem the Stem Stopda pltttoiw

At the tin» of deposition of tha Tracts* t «din«Bts (and.Emt* Fealr . 

aadssiteft) the range na» not a* hi^i or ragged as at present* "Low eleW* 

tion plant renains ar» f«nnd in the Kradceet sedijwnts at 8*800 feet*. -Alee



the pre-Eate Peek surface of granodiorite which, is nov exposed on

of the frig* peaks is comparatively subdaed compared to the present glacial

topography with its deep canyons*

After a considerable erosional interval and faulting and displace­ 

ment of the Kate Peak andesites, the Lousetcrtra. basalts vere eztroded on 

the eroded and "beveled surface of the older rocks* The time of these 

extrusions is tentatively set at late Pliocene or Pleistocene* Icusetovn 

lavas vere apparently extruded on a core maturely eroded surface than the 

earlier andesitea* 2he Lousetoian lavas vere also probably moch more vida~ 

spread than nov* for Lotaetovn feeder dikes and necks survive in the 

southern portion of the napped area*

Although continued structural unrest had existed in the range since 

late Miocene tine* the present range vas uplifted in the Pleistocene 

after the extrusion of the LotLS^tovn "basalts* This uplift vas perhaps 

a regional upuarp accompanied "by large displacemast on a series of norths 

south higb-angLe faults on the eastern flank of the range. tFplift probably 

occurred along rjany.of these faults and tilting uas important as each 

"block vas forced up* Other faalts nov covered vith alluvium iz&y also 

hare "been important in the uplift of the range relative to the valleys 

to the east* The tilted nature of the Tmcke* sedimests on the eastern 

foot of the range indicate* that V4jrping vas responsible for nnxch of the 

uplift*

After the major uplift of the range ia early Pleistocene time* a con-* 

sequent drainage pattern presumably developed in the area* This sane 

rtm1.7Bie»» soBe&bat modified hy later ninor faulting and glaciation, remains 

today.

71



Grladatlon in t&a region Began in later Pleistocene time and affected 

the area profcably Tot less than f onr tines* These four periods of 

tlom are tentatively correlated with, the Shervizt* [faiioe^^Tioga* and 

Ice Age stages described in tfce oedn Sierra, Herada range*^^ «*^  ^ £

Caatefrooranecras.vltlx gpLadtation vaa continnad minor- faulting 

near tha range fftmt* Soae of thasa sxaaH moremeaita nay hanre eamsed

chocfta i^ddi triggered the Slide Mountain scarp, orersteepened 

^ into its cfitai trophic

szid after giadAtiaa strozra carried great aaonata of 

mat^crfal flram t2aa stanntaiaa into, tlia TaUajr to tha eajrtt csrrln^ large 

pedia«tt wtzrf acaa in tha procaas.

Cooitianad <2j«trophL*i Is afTectlae th« area to tlie preaanfc da7» 

G«npttU on tfca pediaent Kirfaoaa lare T^een displaced tjy swirms of recent 

fanlt acarplat*. JQj» msay of the pediaaot* are preeentlj 

tM« dlaseetion nay "be a result of continuM i^Tlft of the
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