


THE 040LOCY OF THY NOUNT ROEE AKEA, WEVADA
by

JAKRS GRUGORY MOORE

A thesis submitted in partial fulfillment
of the requirements for the degree of

EAGSTER OF s0lunNcE

This report is prolimine and has not
been reviewed for oonformity with U. 8.
Geolonical Survey standards and nomenelature.

UNIVERSITY OF WAGHINGTON
1952




Sengral

Ape and

- %ﬁéﬁ




iv

untain landsiids
her iandsllides o
iment Sravels and Velley ¥iid

fengral Statesent
Ysulting

Tiiting and Wseping
noluplions

Fave




LISY OF lLiiUaTRATIONS
FLATE Fage
I  Geologie map of the iount Rose eres, Nevada Pooket
1l Jeolople suetions serose the emat seurp of

the Cayson Bange Fooket
TABLE
I Outiine of rock formations of the Mount Hose
area, ¥ashoe County, Nevada ik
ix Ohemical analyses of granisle rocks 19
111 Chemieal analyses of sndesite 3

iv Comparison of &lide Nountain landslide with
other landslides for whieh data are aveilable 66

FROUT L tim _ .
PIECE  The southeast side of iount Rose viewed from »
the summit of Slide Yountain i
FIGURE
Index wap 2
2 Typleal outeorop of grarodiorite in the hesde
waters of Whites Oreek 8
3 ivoking west to the erest of the Cargon Ronpe
south of North Rose 9
b FPhotouicrograph of andalusite~sillinanite
hornfels from south of Whites Orsek 12
5 hotoulerograph of hornfelsic biotite-dlopside
gehint m wegtorn slopes of Glide Hountain 12
& Photoniorograph of diorite foruing dasie phege |
| of granitic roecks near Thites Cresk 21
4 Cuterop of horublende-blotite granmcdiorite
with typleal dark, finee-grained inclusien 21

8 Close-up of porphyritie ¥ate Peek andesitic
lava showing platy parting paraliel to the
fTiow planes 28




Fhotonierograph of the andesitle lsve slown

e spdesite 4ike on the pides
Grany Urssk

Fhotonlerograph of gpesiuen tal Ker Tron fine-

grained border of 4lke shown in Tisurs 10
Geall intpusion of Zate Pesk andecits ons and
ane=halif wiies @%%@%@%&i af Iose freb infy
the =apped ares}

fotomicroeraph of the hyperathens endesite
ieh forss the intrusion evrsun i Plsure 12

C hoen i%ﬁ%%*%?ﬁﬁf%%d%¥%

Protonlevograph ot
oy Thomee Uresi

gndesite fron Is

Uaterop of
breecis on op

Fhotosiorozraph of the Luff metris

Figure 19

iousstovn baealt sset of Davie Lsndne

typicsl development of platy parting

éf

Frhoton §$§§<E%§% of platy louselown hapsls
showe ia Ploure 17

Bloeky, irpspular surfaese of SBuBStoYn
besali lsva flow porth of Savis sxdow

~@@%@%ﬁ‘%&%ﬁ§%
t gbown in

s e obhtiset botween bassle
~; %ig,i% ‘mlley snd an insiudasd
renndiorite

we e flgure 21 under eroseed nienls

lasizl $111 erposed
lena Cresk

Intarnsdiate (Tabos 7

: mraine of

L

Vﬁw |
fan
>

i

G
&
N



vii
PIOURS ‘ vame

2 The long, streight isteral soraine of
y Galena 0‘:%-,& a8 esen from the shoulder of

Nount Hose | s
26  The glaciated canyon of Galena Creek from

the west 5
27 Granitie kmoll overridden by ice east of

Tahos Headows 56
28  Becesslonal woraine from third glacial stage 56

29 Irreguler piles of late unwesthered worainal
material in the elrque &t the head of Oray

Creak at 9,500 feet in elevation 58
30 late tercinal woraine in the elrque of Galena
Creek wast of Tamerack lake 58

31 fierisl photograph showing the white landslide
soar on Glide Mdbunitain and the landslide
tongue (Qls) extending emst to Waghoe Valley 61

32 Comparative profiles of the Glide Hountain
and the Turtle Wountain landelide at Frank,
;;:;;’“ (from Daly, K. Aoy Willer and fice, &

33 View looking northwest toward the sast front
of the Carson R 'nge serces Teshoe Valley and
Washoe lake 63

kLS The landelide sear of Slide Mountain from
¥rice iake on the uwpper end of the debris

tongue extending from the sesy 63
39 Gtream profiles im lount Hose area 68
36 Two swall recent fault soerps which displace

the pediment surface sast of Whites Creek 75

37 foadeut on Highway 27 north of Browns Oresk
showing ¥ate Peak andesite resting unconforme
ably on grancdiorite 75




Frontispiece, The southeast side of Mount Rose
viewed from the summit of Slide Mountain, Andesitic
lavas and breccias 800 feet thick form the summit
of the mountain and overlie unconformably the
lighter colored granodiorite, Photograph by
George Thompson,

L=




THE GROLOOY OF THE MOUNT ROSS ANGA, BEVADA

GULOORAFHY

The lount Rowse area is in the Carson Hange, a part
of the Glerra Nevads separated from the wain range by the
deep basin occupied by Lake Tahoe. The mapped area ie in
the sast-central part of the rvange in western Nevada immedi-

- ately rorth and northesst of lake fshoe, between west

longitudes 119 degrees, 4§ minutes, and 120 degrees, 00 min-
utes, and north latitudes 39 degrees, 17 minutes, and 39
degreen, 29 minutes. The region includes approximately 100
square miles of mountainous terraiun. 7The eity of Rero is
about six miles north of the northern bBerdier on the mapped
ares.

State hishway 27, the Vount Rose road, provides
mmm o the reglon by connecting the ssuthern part of
Truckee Headows with the Tahoe basin on the west of the
Careon Renge (Figure 1). Other passable roads penetrate
several miles into the range in the velleye of Thomse and
¥hites Creeks. The higher part of the areas is well served
by traille, espeeially in the northern part.
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The erest of the Careon Henge separates two proe
feunm different climatic prﬁﬂmn; in the heavily fores=
ted mountain reglons to the west precipitation is hish - from
thirty to forty inches & year. Thiek forests of pine, fir,
and healock flourish up to tiumberline at 10,000 feet. Ilakes,
chiefly of glacial origin, arve abundent and snow oloses up
the countey in the wintertime.

The Great Basin to the east of the orest is semi-arid.
Rainfall averagee about eight or ten inches @ year since the
Sierra serves as 8 varrisr for clouds from the Pacific Ceeen.
Sagebrush and pinion pine are about the only plants which ean
survive in such & climate. |

PREVIOUE WORK

The lount Hose srea has received only reconnsissence
geclogleal study prior to this investigation, W. Iindgren
in 1897 made the earliest geolople investigations in the
general region, in the Truekee quadrengle, which includes
the area immediately to the west of the mapped avea. O, D,
iouderback published on the genersl reologie features of the
entire Truckee region esast of the Sierra NHevads in 1908 and
again in 1926 discussed cortain featuree of the Yount Hoee
area in connection with basin range structure. J. A. Held
(1911) made a detailed geomnrphie investigation of the
region south of the mapped area. J. C. Jones and V. 2,
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srel gevlople features as part of the

iount Sose arsa ie part of &

Zeslesie study of thae |

lagper project conducted by ithe United States %@%f&@%%ﬁ%

Larvey. The project eonters shoul Gteamboet fprinee, day

where ninsral-depositing, therpel waters bave lons bsen of

interest to geclogists. In 1949 2p. Domsld hite of the

azsnination

wlegleal Survey hesan & deteliled

United States ¢

of thess bot springe, whieh 1ls jJuet to the sast of the avea

included in this thesis. In the sumser of 1948, Or. Seorse
Thowpeon, also of the lurvey, besan zeologle mapuins of the

i5=-minute quadrangle i» the east of the springs, the Viesinia
City quadrangle, 86 ns &0 investizate the reglonsl struciurs

and gesliony of ths Steamboat fvrine

5 ares. In the sumssy of

1950, De. Thompeon snd the suther began mapping the sdjscent

15-minute guadrangle o the west, the lpunt foes quadrsnsls
]

¥ield work was eontinued duslns ths

iount hus sras,

The suthor i wost indedbled to Dr. George Thowpi

under whose direetion the seclozie stuly in the Sount Soss

ares wag done. Dr. Donald ¥hite, ohlef of the Steamboad

Froject, bhas aided by hie eztensive krowledze of the entire
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region, and by zivine fresly of his ti=zs in rsading the manus
soripts Achmowliedgments are ales dus 7lifeed farr, Frank

Campball, and Hussell Fomevey for sselstance in ihe Field,

The entire fasuliy of ihs Departsent of Jesine

Ypiversity of Tashi ny under whose direction ithis thesis

wie writien, sided whenever possibis. DUr. Peter Yiseh

directed the parts on structursl sesloey snd baserent

Yook,

i

“re Goward Coombes on veleanie sosks, and Dre J. loover imeokin
on physlography. Frofassor 0. 4. doodspeed, eha
a4 Inn

The resulis of those pe

7 af the

ment of Genlosy, ext

e rebie sourtesies,

el

¢ ptuiles vae suthorized

Ble material by the Direstor, Unlied iftates




The Nount Rose ares includes the summit reglon and
sastern slope of & part of the Osrson Kenge, This morthe
trending mountain ranse is bounded on the west by the Iake
Tahoe trough and the Truckee River canyon and on the sast by
Vashos Valley and other conneeted valieys %o the north and
gouth (Figure 1), The range is terminated on the north by
the canyon of the Truckee River, but the range joins the main
Slersa Nevads on the sowth in the vieinity of Jobs Peak and

Freel Peak west of Genoa, Nevada. The surface of lake Tahoe,

west of the Carson Range, is 6,229 feet in elevation, but the
floor of the Tahoe basin (approximately 9,600 feet) is roughly
comparable in slevation to Washoe Yalley (9,040 feet) east of
the range. The Carson Range rises 10 & maximum of ebout 5,000
Teet above these two basine. The highest yoint in the range
ie Hount Rose (10,770 feet); other high paske in the mapped
area are Slide ilountain (9y69% feat), North Mose (10,236
feet), and Rose Knodb (9,800 feet).

The susmit region of the range displays the topogrephy
typical of mach of the lightly glaciated arees of the Sierra
Revada. Deep wvalleys and sharp peaks are somewhat subdued by
post=glacial srosion and magse-waeting of the relatively eoft




roeks. Abundant glaeial lakes still exist, though many have
given way to high mountain nesdows.

The Careon Range is drained by streams flowing east
and west from the orest. Gtreams flowing down the west slope
of the rangs reach the Truekee Niver west of the California
state line and north of Iake Tahoe. Gtresms on the east
flank of the range flow east to the system of flat-floored
valleys bordering the range on the sast. The sast-slope
drainage 1s conducted rorth to the Truckee Aiver sast of
Gparks. All of the drainage is eventuslly eonducted %o Pyrae
mid lake, forty miles to the northeast, via the Truckes River.




Fig., 2. Typical oubtcrop of granodiorite in the head-
waters of Whites Creek. Rapid weathering along joints
disintigrates the rock to coarse granitic sand.




Fige 3¢ Looking west to the crest of the Carson Range
south of North Rose, Kate Peak andesite overlies the
granodiorite and forms steep crags and bluifs because
of its greater resistance, Deep canyons expose the
jointed character of the granitic rocks below,




HETANCGRPHIC ROCKS

Zeners) Statement

A seriss of metaworphosed sediments sre the oldest
rocke in the Mount Hose sres. These metamorphie wooks are
exposed only in very emall aress where they sre surrounded by
the Wesomole granitiec rooks or overlain by Tertiary voleanies.

The geclogie map shows that the largest areas of
mumnﬁ&a yoeks are present at the hndn‘ton of Jones Creek
on the eastern searp of the Careon Hange. Other smmll oute
orops ocour along Whites Gresk and Jalens Opesk and on the
west flank of §lide Mountain,

The contact between metamorphie and granitiec roeks is
rather distinet, though in many places 8 gradationsl ralation
betwoen normal wetamorphbie and noymal grenitic rocks may
exist in a sone five or ten feet wide. Aleng these contacts
inelueions of metsmorphic reek, in paré still preserving
folistion, are Beattersd throughout the granitie rocks. The
foliation within these inclusions is rot parallel to that in
the adjacent metaworphie »ooke, and its orientation is Cu’-
ferent in differsnt inclusions. Hotation of these inelusions
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in graine which poilkdloblastically ensiose zillimanite and
andslusite. There is some muscovite, apatite, rutile and
later pyrite in the roek. 7The presence of the aluminae
exeess minsrals, andalusite and sillimenite, indicates that
this rook was derived from a j;m arglilite very low in n-.
and that 1t waeg subjected to high grade temperaturs condie-
tionss The lsek of any directional structure demonstrates
that recrystallisation took place under static conditions.

The swell wetamorphic body just north of upper Jones
Cresk is a biotite-andalusite hornfele with an ineiplent
growth of sillimanite needlss. About twenty-five per cent
of the roek ie composed of swmil, irregular greins of andae
lusite which are wet in & hornfelslie mossie of intergrown
quarts and sndesine~labradopite graine, This rock was
originally a somewhat esleic sediment as shown by the develope
mont of calele plagicclase. Howevar, the presence also of the
aluminue silicates, andalusite and sillimenite, indicates that
the sediment was alkali-poor end had, in epite of its Ca-
content, an Al-excess, 20 thet the aluminium silieates wers
rot converted into akeli feldepar and the plagioelsse 4id not
become more sodic. The rock underwent medium to high grade
thermal metaworphiem and developed its present mineral assem~
blage and directionless hornfels texture. iater hydrothormal
alteration hes lmpregnated the roek with pyrite and has
chloritized the blotite.

The large east-west bYelt of metaworphie vocks south
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TABLE I

OUTLINE OF ROCK FORMATIONS OF THE MOUNT ROSE AREA,
WASHOE COUNTY, NEVADA

Iate
Pliocens
or

Iate Mioccens
Or Pliocemne

Ploiatoceno//// Qoake J

\

Alluvium and Valley
7ill

Gravels, sand, silt, and
alluvial fan material,

Ped iment Gravels

Veneer of unconsolidated
gravels covering large
pediment areas.

Landslide Unconsolidated rock debris.
Moraines Till of four glacial
stages, tentatively cor-
related with Shepwin,
Tahoe,Tioga, and Little
Ice Age.
unconformity

Lousetown Basalt

unconformity

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

Truckee Sediments

Thin-bedded, diatomaceous
lake sediments containing

charcoal, reeds, and stems,

Thickness greater than
500 feet,

——e@rosion interval

Kate Peak Andesite

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

unconformity

Granodiorite

unconformity.

Hornblende-biotite grano-
diorite and associated
dikes, Intrusive into
metamorphic rocks.

Triassic | Jurassic ?

Metamorphic Rocks

Hornfelsized shales, limey
shales, and limestones.
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of Phites Ureak le =made up lavesly af dense-appearing,

poeke ave

quarts-rich bornfsis. Under the microscope these

dUndesee of gquaris spd patash

guen o hEve & Tinsearained o
feldepawr. Iarge porphyrobisgte of olispelase up to four
miilinetere In lengih are pressnt tlooushout the woes. The
porphyroblaste include poikiovissilieally the minerels of ihs
groundssse &nd ahow slishtly erenulste and ivregular borders.

Biotite, zusecovite, mametite, and apatite 226 alen pregent

in the voek in e=8ll acounie. Juising from the ninewsl

asseublage, this rock wes orielnally 8 quartzose siliston

whieh has recrystallised under hich tespersture and statie

gope tornfels. It is

eonditions forming the present guart
very possible thet prior to the final recrystaliisstion, the

rock bad developed some other zstamorphic form, perbaps as a

repult of reglonsl selssorphien, tut all trsses of any
sariisr stage of wetarorpbion bavs bess obliterated By the

finsl etatie recryetzilizetion and develops

blasts.

The wetazorphle body =

pped on the western fisnk of

§lide Yountsin s =

ade up priserily of rocks derived frow

iz & ornfalsls bloe

limy sedimsste. %ﬁ% specinen exsuined

tite-diopaide sekist spriot. The

sontaining & ew8il ascunt of

ook hes an oversll bernfelsle texture, with 2 relist align=
ment of blolite plates otilil preserved from somse enrlier sizge

of synkinemitie regionsl meteworphiss (Pisure %), Diogeide is
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bBroughout the rook es equidisensional srains whiech

have been sltered in part 4o borcblends. Juartz and orthow

clegs forn & %@%ﬁf@lgig groundntee couposed of & %i%%%%%
interlocking weelc of suall zensblasile srains.

The roek probably erislrated from s dolonitic apgil-
iite wnich undepwent %ir%% g perlod of reglonsl seitssorphism
in which the roek sequlrsd a distinet folistion. Durins e
later stetic phass of hlgh tesperature resryatalliizstion
blotite erystallimed and forsed & mimetie folistion sfiesr the
srizinal schistosity, and 4lopsaide eryetalilized in ssuldie
wengional gralns. Fimally ¢ later period of retrecressive

metavorphiss esused hornblsnde to develep from the di ispeide,

&

The sge of the setamerphie roeke carent be definitely

sgtebilehed in the Ysunt Hoeo arsa. Thasse rouks Bre nlider

than the granitie rocks whish intrade them. Hene
morphle roeks are eariler then late Jurassic which is the sge
traditionally assslisned %o the Slerps Fovada granitle meoks,
ing frow thelr relations in other sress (0. 7. Jenkins,

Jud;

1932},

Iindgren (1897) has fousd in the Truckes gusdeansle,

lsmedistely to the west of ths sBpped apes, Jursssle~Trizsais

nmonites 1n natés thoes of the

srphveed gedisments sisilas

wunt Aosé sres. From these dets 1% miesht tantatively be

sspumed thet the setswmorphie rogks in the Yount
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of Jurassie-Triassle age, thoush they misht ales bs of late
Faleowolio sge.
411 of the ustamorphie roeks studied in ke Careon

g

Harnpe were opiginally devived frown gedivantary voohke. [owe
svar, these orisisal sedimente were highly varisd, cosprisine
lime-fres sandstones, argiilltes, and siltstonge, s well as

lisy shales, dolouitie argillitess ste. In searhy areas,

neta~tulffes are abundaut. These roois prebe 1y represent the
resmine of great thloknesves oF gediment isid down in the

sozoie and sl tives

Cordilleran sugsosynelins during Fal

which have gurvived ths smpligement of the Glerrs Hevads

sranitle conplexs As siown by relist foliatlen i soms of the

netancsrphle rooke, they were subjeetsd Lo synopogenie regionsl

metamorphiss prior o the seplecsnent of the grapitie rosks.

4 lster period of high spade thorsal zetemnrphies affeeted

#11 the rocks Wby sluost completely reeryetaliizine them, This

iaster, static stape of metaworshise acoonpanied the suplaces«

ment of the Slerra Jevads zranodierite in ints soie ting.

The bedrock which forms the cors of the larson Bonpe
and whish outerops throushout the entire ranze is a sranulay
piutonic roek best deseribved as & horrblende~bisiise Eranne

dierite. The rook is extresely uniform over vast areset
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@é%i isyr rocis cecur o the east in the Vireinils mnes

iii%ﬁﬁéig 15364 pe %1) 8nd as the vaokbons of the entivs

to the rorth

Elerra Fevads covering bundvedg of square uilise

Iivdgren (1897) desecribas the gransdiorite in the

and gouth.

iruckee quadrangle, just west of the Wount Hose ares, in the

following psrasraph:

, g
%§$?&2%§ by @g@%;@ﬁ. s 5 @ ?,@ gx& ;?%@?i%% é% &
wBdiusm= o courge wg&&iﬁ%ﬁ roek, the average dlavster
of the arains beling 2 10 3 millissters. he eyeyish
quaris end white 72 3“'@&%’@?@%&% fire about of el
%3%@. Blaek nies and bBoprblands ave veualily oresent
in about squal gquaniities. The folis ef ths %ﬁ?%@%
reash 2 to 3 willimeters in diameter, while ih
nblend rouzhly prissstie, the eryatais %@@%ﬂ
%3%%% g@&@&iﬁ: 1 esntimeter in lenpth. 7Titenite is
neariy siwsys present in ispisted, emall, byownieh
zraing. Sagnetite is another usiversal Seeapsory
etnstituent. The sppesranes and shgition of the
rook are very sonstant over lsrse Greae, with only
ssall varistions in the quaniity of hersblende op
Bia ﬁi%@e

Hegascopleally, the proporiion of ths pinkish potesh feldspar

to the plagiselses varies from 112 i6 perbape 1:l.
mideh of the roek mizht best be classified ss a quariz sonzoe

uitey Glansllis (1936) deserives the grapitie rook of ihe

Sange &s quarts sonmsonite. 4 chesienl apalyeis of
the granodlorite from the foot of the Dareon sange ie siven
in Tebie II with aversps analyees of grapsdiorite and guarts

&

L 3@%@?% Lee

iorite is sxposed in larger aress in the

Srenod

southern part of the mapped arsny especially in ¢he wielinity
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TABLE II
CHEMICAL ANALYSES OF GRANITIC ROCKS

1 2 3 4 5 6
Si0g 64.5 65,9 6646 6540 57.5 57.2
AloO3 1643 16.7 15.5 15,9 17.6 17.0
Fen03 2.2 «60 1.9 1.7 2.8 365
FeO 2.6 2.2 1.9 246 369 4,0
Mg0o 1.6 1.5 Lied 1.9 4,0 15
Ca0 4.4 348 345 4.4 5.0 6.2
NanO 346 346 3.4 367 4.3 3.4
Ko0 2.9 2.8 3e7 2.7 1.6 2.2
TiOo .68 «52 «76
Po0g 034 «15 «20
Mno «20 S «18
l, Granodiorite from drill core, Geological Survey drill

2e

3
4o
5.

holes, Steamboat Springs (4 miles east of Mount Rose
area). Rapid analysis by Ceochemistry and Petrology
Branch, U.Se Geological Survey, 1951.

Granodiorite from west of lower terrace, Steamboat Springs.
Rapid analysis by Geochemistry and Petrology Branch,

U. S. Geological Survey, 1951,

Average quartz monzonite, Wahlstrom (1948) page 283.
Average granodiorite, Wahlstrom (1948) page 283,

Dark, fine-grained inclusion in no. 2. Rapid analysis

by Geochemistry and Petrology Branch, U, S. Geological
Survey, 1951,

Average diorite, Wahlstrom (1948) page 307.
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of Slide ¥ountein. To the worth it outerops ehiefly in the
botton of the deep valleys of the eapt-flowing streams. This
outorop pattern esuggests that the southaen part of the ibunt
Rose area has beon uplifted wore than the northern pars, and
congequetitly more of the Tertiary voleanios have been stripped
off in the southern aress exposing the granedioritie bedroek.

Figure 3 shows the typleal assquencey granitie rooks
ovarlain unconformably by the later Tertiary voleanic rocks.
The granodiorite is quite subjeet to weathoring ard dleinti-
gration into grenitie sand snd henee it is etched away by
eroeion while the volesnies above stand out in eliffs,

The granitie soeks possess & remarkabhly uniform direee
tionless strueture. At no place is any distinctive alignment
of the elongated minerals noted in the fiald. As mentioned
above, the compoeition of the granodiorite is also extromely
uniform over wide sreas, but there are some notable exceptions,
Adjacent te the metarorphie rocks south of Whites Oresk the
granitic roek begomes tmhmim and more basie in oompo-
sition, approaching the compesition of a quarts diorite and
of a diorite (Figure 6). This nore fine-grained, wors basie
veriety is found to extend Spproximately one-gquarter wile
northy and slightly south, of the small netanorphie body at
the erest of the ridge south of Whites Creek. Its positien
adjacoent to the métamorphie body suggests that thde diorite
may be genetleally eomneeted with the metamorphie rook. The
diorite fades imperceptivly inte the granodiorite, dbut forms




Fig., 6. FPhotomicrograph of diorite forming
basic phase of granitic rocks near Whites Creek,.
Hornblende altering to biotite is enclosed
primarly by plagioclase, Lower nicoles X20,

Fig. 7. Outerop of hornblende-biotite grano-
diorite with typical dark, fine-grained inclusion,.
The inclusion protrudes from the surface bescause
of its greater resistance to weathering.
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a fairly sharp contaet (where visible) with the metamorphie
roecks. Hear the contaet the fine-grained dioritie rock is
altered and sitained an iron-brown color and is hence d4iffie
cult to distinguish from the metamorphiec rooks in the field.

Dark, fine-grained inelusions are very abvundantly
seattored throughout the granodiorite (Figure 7). They
genarally heve rounded forms and sre ecomwonly two or three
inches in dismeter. Chemical analyses (Table 1I, numbers §
‘and 6) show that the inclusions are dioritie in composition
and considerably more basic than the granodiorite which ene
eloses thems UFear the contaet of the granodiorite with the
elder wetamorphic rocks, the inelusions become more abundant,
and display angular outlines and metamorphie foliation which
has been rotated relative to the folistion of the adjecent
metamorphiec ecountry roeck. _

Dikes are common in the granitie roecke. Aplite dikes
up to a foot or wmore in width are quite prevalent. In nearly
all of the dikes, intrusive relations are demonstrated by the
parallel, watohing walls. Some dikes have sharp boundaries,
but others show indistinet and fussy boundaries indleating
eontinued crystallization after their intrusion. The dikes
frequently ahmr digplacement by numerous small faults and
ehears which seldom offset the structure more than two feot.
Feguatite dikes ere sometimes asscclated with the aplite
dikes and ocour parallel with them. Juarts and cosrse potash
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feldspar crystals up to six inches in length make up the body
of the pegmatites. Black tourmsline is comuon in the pogma=
tites, ocourring either in large prismatic erystals or as &
fine-grained aguregate. Oraphic granits is alse found asso-
elated with the pegmatites.

loet of the granitie rocks in the Wount Sose area
display o typleal hypidioworphic grasuler texture with the
orystals averaging two millimeters in diameter. Gome Frano-
dorites however sugsest o erystalloblastie origin of toth
the mafic minerals and the feldepars as shown by irregulay
sutured boundsries and numerous inelusions within the ain-
erals. The exaot genetle relstions of these graunitie rocks
have not been studied in detail and eortainly deserve further
investigation, preferably in an area whare the rolationships
botween metamorphic rocks and sranitie roecke are widely
axpossd.

Flagioclase is universaily present in the mrxitu
rocks, The plagicclase genarally is soned progreseivaly, with
elight oseillations, from a caleic core to & wore egodie rim.
The center may have s couposition of 39 to 59 per cent anore
thite and the rim from 25 to 40 por eent anorthitey thus the
plagloclase nearly sivays stays within the andesine renge,
Hany of the plagiosisses develop not only subhedrsal external
form, but euhedral sones in their interior, and also euhédral
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sonée of inclusione of wagnetite.

- Orthoclase and quartz do not show good erystal form
and ave usually interstitial to the piagicclase and mafics.
Both contain inelusions of the other wineralsg the orthoclase
often eontaline smaller suhedral plagioclase erystals and is
often partially altered to sericite.

Blotite is ususily the moet abundant veristal wineral
though it ie always sssoelated with almoet as much hornblende.
The blotite oceurs in elean, highly pleochrols plates whieh
often ghow erenulsted borders. The biotite is usually inter-
grown with secondary penninite.  luhedral nsedles and tadbularp
erystals of apatite are nearliy always found included in the
biotites the apatite ocours wore ecommonly in bietite than in
nisr other mineral. isrge rounded pleces of magnetite are also
often ineluded in the blotite.

The other varietal mineral of the gramodiorite, green
hornblende, sensrally shows good erystal form, but is often
poikilitie, containing a large number of inelusions among which
magnetite, quarte, and apatite are the most common.

Aecessory minorale such as sphene, apatite, magnetite,
and sireon are sluwost always present in emall gquantities.
Gphene is vory common in the granitie moeke, and often occours
in grains large enough to be vieidle in hand speeiuen.

Age and Oplsin

The age of the Slerrs Hevada granitie complex has re-
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celived lona. and careful study by geologlets and is still the
eubjeet of some sontroversy. lindgren (1897) in the Truckse
qnuaﬁ-angu' d_enﬂ‘mc Jurasele-Triassie fosslils in some sedi-
mentary beds which are older than the granodiorite. In other
parte of the sum, Chico bede of Cretaceous age lie uncon-
formably on the granitie rooke. Henca the age @f oumplacenent
of the granitie rocks is probably latest Juraseie and/or
early Cretaceous. .

The granitic rooke have not been studied sufficlently
to determine thelr mode of oripin, though some suggestions
may be wmade. One striking faet about the granodiorite is the
wide areal extent over which there is little textural or
mineralogieal change. Also the rook displays no apperent
directional structure in the entire area. These faets coupled
with hix;ly sharp contaets and unorientsd inelusions of meta«
morphie rook surrounded by granodiorite, indicate that at least
much of the granitie roek is of intrusive, wsgmatic oricin.
Gome small areas which have been briefly desoribed, may be
the result of local granitization.

HATE VEAK AnDESITRE

The dominant veleanie rock in the area is & very
heterogensous sequencge of andesites occurring as lava flowe,

dikes, and breccias. Because of the close resemblance of
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these roeks to the fate Feak andesites deseribved by Oisnells
{1936, page 68) in the Virginia Range eight wiles to the
east, this sequence i given the same name. Very eimilar
andesites are present over large regions o the west on the
erest and western flank of the Uierve mun.'l From a dis~
tance the HZate Feak formation appesrs brown or buff in color
and hence contrasts sharply with the nghtnr granodiorite 1t
overlies. The greater veslstanee of the Fate Pesk to
weathering makes 1t stand out in bold eliffs and bluffe (Fig-
ure 3). |

In the field the andesites sre seen to be of a great
variety of types; in a typical outerop of andesite broceis,
as that shown in Plgure 11, many varieties of andesite nay
be seens The color ranges from light buff, gray, and pink,
to dark brown, red, and black. Sowe andesites are very vesie
cular and glasey, others close~grained and stony. zﬁu common
&re pyroxene andesites, containing phencerysts of augite,
hypersthene, and plagloclsse, and dieplaying & warked porphy~
ritie texture.

Ewhnéa forty or fifty per cent of the Hate Feak
#equence is wmade up of lava flows which are interbedded with
voleanie brecelas. The warious flows are themselves eo. loecal,
and o intermixed with the brecelss, that no attempt was mede
to map the flows and breccise as sepervate units oy to differe

EN

*Deseribed by ¥. Lindgren (1896, 1897).
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entiate the various lava flowe. Comsonly the brecvizs are
abundant near the bottom of the sequencs with flowe near the
%. The lava flows often develop a plsty parting pnnnn
te the flow planes (Figure 8)§ however, thers seews o be no
tiadm toward the developnment of columnar jointing in the
flowe,

Porphyritie pyroxens andesites, predominsntly with
byporsthene, are w=ost common in the flows. m elinopyroxene
ie often augite or pigeonite-sugite. Bassltiec hormblende is
&leo & common mafio mineral, but blotite hams never been seen
in ¥ate Peak andesites in the Caveon Renge, though it is
commonly & varistal mineral in the Hate Peak sories of the
Virginis Range.

Andesitic dikes whieh ecut ths Xate Peak extrusives
are thought to be the feeders of the extensive andesitie
voleaniem in the area. These intrusives occur ehiefly as
elongated dikes near the orest of the Carson Range (Plate I1).
Undoubledly, far more intrusive dikes and shesets of fate Peak
andesite exist than it was possidle to distinguieh in the
field because of their close lithologle similarity with the
lava fiows, The presence of good columner jointing ls charace
teristic of the Kate Peak neoks and dikes (Figures 10 and 12).
Very often andesitie dikss display slearly marked dark, finse
grained selvages, while lava flows in the area do not.

The faet that the intrusive andesitic bodies are
confined 40 the ereat of the Carson Range indicates that Fate
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i

Peak voleanism is gemetically related to the range. The
_same s true of the Virginis Range o the sast, for hers
2180 the voleanic rooks are largely confined to the rnge
'whil‘i the intervening valley appesrs to be relatively free
of vuéw&n. This faet indiestes that the structursl eon-
ditions which controlled the wplift of these ranges is also
related to the andesitic volcanism. The exlstence of the
ranges as structural features thorefore predates ths fate
Feak voleanics, and is earlisr than Pliceens~liccene time.

Fyroelastic sndesites are soattered stratigrephically
throughout the Xate Peak sequencej however, they ars most
common &t the base. In & typleal outerop as that shown in
Figure 15, the size of the fragnénts may range from silt-
elze water-laid tuff to boulders over ten feet in diazeter.
Interbedded with coarse, mixed boulders are stream-laid
deposites ‘tt fine arkosie sand and suff. In a single oué.cm
these stream deposits way have a 'uwum of dip of as much
as thirty nmu. due to orossdedding. The coarse material
in the breccia is usually made up of subangular, andesitioc
fragments, widely differing in texture and composition. The
ashy ratrix is tnqmm lighter in coler than the enclosed
fragments and is less resistent to erosion than the fragmente,
causing the oulorops to weather %o a knobby sppesrunce.

In the western portion of m. wappod ares there are
several reglons lii which the sandesitie rooks are altered and
bleached to & white, chalky waterial. Huch of this biesched
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andesite is lupregnated with large amounts of pyrite whieh
fille small cxacke and Tlssures in the rock and in some cases
replaces the fervomsgnesian phenocrysts of the original ande~
gites. These areas apperently underwent widespread altera-
tion &8s & result of asecending, sulfurous waters which
intimately pmﬁﬁud the freetured lavas and porous breccliss.

The texture of the iate Peak rocks varies widely with

the mineral composition and ﬁhl field relations. lowevsr,
almost all the sndesites are decidedly porphyritie with an
average of thirty per cent of the volums of the rock wmade up
of phenoorysts. The groundsass is usually a closely-packed
mesh of small plagioclase microlites without interstitisl
gings, i.9. the texture is pillotaxitie as shown in Figures 11,
13, and 14, Abundant interstitisl glass is important in sous
andesites (Figure 9). The dark-colored selvage of meny of the
dikes is due o the extremely fine graine-size of the plagio=
¢lage microlites adjacent to the intrusive contaet rather than
to the development of a large amount of glass.

Plaglonlase i the dominant mineral in all the iate
Peak serles. It averages perhaps seventy per cent of the
total velume of the rock end elghty per cent of the volume of
phenooryete, Alwmost invapriably the plagloclase phenoeryste
display good erystal outline and prominent cseillatory soning
with & ymm-ﬂm from a gore of labradorite to a yim of
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Fige l4. Photomicrograph of hornblende-
hypersthene andesite from lower Thomas Creek.
A chemical analysis of this rock is shown in
Table IIX, no. 1, Note the three distinct
sizes of the andesine crystals, The black
areas are hornblende phenocrysts almost com=
pletely oxidized to magnetite, Lower nicol,
X20,
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TABLE IIT

CHEMICAL AVWALYSES OF ANDESITE

. 1 2 3 4 5
S10g 6246 6043 6348 62,08 63416
Alp0z 18,5 16,9 15,9 T4 20 18,22
Fen03 340 Ball 342 1.80 1.36
FeO 1.3 1.9 1,2 Se32 3433
Mg0 « 67 o B S 291 2430
Ca0 5.5 5.6 4.4 5.43 5.24
Na.o0 4.4 3.9 3.9 4.18 4.06
Ko0 1,5 2.1 2.5 1.84 1.86
Ti0 .38 13 63 20 «54
P505 .23 .26 Lslg .85 14
MnO .08 .02 «03 .08 trace
1. Hornblende-hypersthene andesite from lower Thomas Creek,

Q)
°

Mount Rose area, Nevada (fig. 14). Rapid analysis by
Geochemistry and Petrology Branch, U. S. Geological
Survey, 1951, '

Biotite=hornblende andesite from the Lousetown road near
Long Valley, Virginia Range, Nevada, Rapid analysis by
Geochemistry and Petrology Branch, U.S5. Geological Survey,
1961,

Intrusive biotite andesite from quarry on hill north of
Mount Grosh, Virginia Range, Nevada. Rapid analysis by
Geochemistry and Petrology Branch, U,3, Geological Survey,
1961,

Andesite from 1t, Rainier, near the terminus of the
Nisqually Glacier, H. A. Coombs (1939) page 1506, no. 7.

ﬁyroxene andesite (Pleistocene) with 18,7 per cent norm=
ative quartz: Mount St. Helens, Washington, J. Verhoogen
(1937) page 293, no. 4.
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ealoie ardesine. The phenooryste are of'ten made up of a group
of intergrown foldepar orystelsy penetration and crueiform
twine are couwmon. The plagloclasge pheanvorysis often contain
soned inclusions of glass near their periphery. 4Also inclue
sione of fine sagnetite dust may be soned parallel with the
erystal faces. Usually in rendom orientation are fine needles
of apatite. |

Plagioclase usually ocours in three or four dietinet
size ranges in the andeslites (Pigure i4). The large pheno~
erysts of one speeimen ave 1.9 millimeter in diamster, an
intcruadiata eige is 0.3 niillnnt-t in dismeter, and the
grounduass miorolites are about 0.} =illimeter in diameter,
This sise relationship of the plagloclase orystale has been
pointed out by 0. O, Gsith (190%, p. 56) and again by H. A.
Coombs (1939, p. 1502) in the Cascade andesites of ¥ehington.
Gven the small miorolites ususily show moning from a ssliele
core to & wore sodie rim.

Poerhaps the moot common mafle mineral in the Zate
Peak andesites is sugite, but very eomwonly the axial angle
of tht.oltnoparoznan is from forty to eixty degrees - hence
the pigeonite moleoule is often present, and in wany of the
andesites coumon pigeonite has been identified. The elinoe
pynm also show soned inclusions of magnetite, and often
the central cors has & higher birefringence than the borders.
Wost of the rocks have the elinopyrozens present both ag
euhedral phenoeryste and es taill grains sonttered throuszh the




Fig. 15, Outcrop of
typical Kate Peak and-
esitic tuff-breccia on
upper Thomas Creek.
Cross=-bedded stream
deposits are interbedded
(up to three feet in
diameter) embedded in

a tuff matrix, :

Fig. 16, Photomicro=
graph of the tuff matrix
shown in figure 15,
Pyroclastic fragments

of andesite, basalt,

and all manner of cry-
stals are scattered in

a devitrified groundmass,
Lower nicol. X20,
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groundrass.

Hypersthene is very charaeteristic of the ate Peak
nﬂ.« &nd eften 1t is the moet sbundant wrafie mineral,
though hypersthens has never been geen in an sudeeite whieh
did not alse contein some elinopyroxenes weny rooke have
augite but no hypersthene. The hypersthens generslly shows
good plsochroiam snd parallel extinetion, althwush extinetion
angles up 1o ten degrees sometimes oceur,

Bagaltic hornblende is the moet common amphibele in
the andesites, though in come speelmens ordinary gsreen horne
blende is present. Alwost always the hornbisnde is Jacketed
by & thiek ‘:unuun' rim of black magnotite (ﬂgﬂm 11 and 14).
In some roeks only pseudomorphe of mapnetite after hornbdlende
indleate that hornblende wae 8t one time pragent, but hes
sinee been completely chenged over into magnetite. Horsblende
has never been seen in the groundsass.

Blotite hae never been observed in any Fate Feak andew
eltes frow the iount Hoge area, Iindgren (1897), however,
deseribes biotite andesites from the Trueckee quadrangle just

weet of the wapped area and Olanalla (1936) notee that biotite

is one of the wost prominent mafies in the type fate Peak
series of the Virginia Range easgt of the mapped area.

The moet cowmon aevessory minerals in the andesites
tre magnetite and apetite. The magnetite ccours as sbundant
inelusions in phenverysts of pluigioolase and wafie ninerals
and aleo as an important eonsetituent of the groundmags. Apatite
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usually is present as tiny needlé-like microlites inm the
grounduass .«

The age of the ¥ate Feak rooks is based on »n study of
the foseliliferous Truckee formation with whieh the Hate Veak
ie closely sssoecisted. Near Verdi, Neveda, rorth of the
wapped area, the Xate Feak andesites grade up inte, and are
interstratified with the lower part of the Truckee formation.
Also north of Thomas Creek in the northeastern gart of the
mapped area, the Iruckee formation appesrs o rost conformably
on the ¥ate Pesx andesites (Plate 1)e The Kate Peak roeke are
believed to be contemporansous or slightly older than the
Truckee beds. Celkdne (19W4) writes coneerning the age of the
Kate Peak formation:

~ The best indlcation as to the sge of the Kate
Peak andesitic series ls given by fosell leaves and
diatome found in lake deposits interbsdded with
tuffs of the series, at and near the diatomite quar-
ries in long Velley, about 7 wiles northeast of
Virginia City. &, 8. lohman, who studied the dia-
toms, and Holand W. Byrown and Ralph 7. Chaney, who
atudled the leaves, all agree in plaeing the ape of
these beds near the passage from Wiocene to Fliocene.

The Zete Peak andesites were extruded as a complex
wixture of lave flows and pyroelasiic ejections presumably
having thelr souree of aruption near what e the prewent erest
of the Carson Range. At roughly the sawe time sinilar ande-

sites ware belng extruded in the Virginis range and over very
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large aysss to0 the west on the main ereet of the Sisrre
fievada.

The surfaes on which the andesites were ejected wae
not as steep as that of the present range, but there was
moderate relief.

The vast amount of pyroclastic meterial was probably
eJected from vents and was distriduted throughout a wide ares
from thess vents. There are ne lmﬁuum of the develop-
ment of prominent voleanie cones in the area. The pyroclasile
material becomes somewhat coarser in sise near iis source at
the erest of the range. Volesnic avalanches and mudflowe, as
well as ctreans, were active in woving and reworking the
unconsolidated pyrociastio seterial.

TRUCKEE SEDIUZNTS

large areas of distinetive, well-bedded lake sedi-

nente are exposed Just north of the mepped area in the gorge
of the Truckee River. These bads were called the Truckee
series by louderback (1908), and were first deseribed from the
Eahsoh Nountains and along the eastern edge of the Virginia

Bange. Similar bede, ooni_turu part of the Truckes series,

are found near the sumsit of the Virginia Range northeast of
Virginia Cityj north of Psavine mountaing in the Yount Fose
ares on the ssstern foot of the ﬁaim»a Ranges and high in the




Carson Hange.

The Truckes sediments are generally peorly consolie
dated, friable sheles and giltstones whioch display excellient
stratification. The unit ie very soft and none-resistant and
therefors is usually exposed enly in stream gorges or recent
exeavations such ag road ecuis. Huch of the series eontains
diatomaceous -.Blf(th of great purity which has been mined in
seéveral louluiu in the Virginis Range. Thore are also
fossil loeslities in the Truckee seriece in which leaves,
stens, and seeds of plants have been found, as well as some
shelils and flsh.

in the northesstern cornsr of the mapped area the
Truckee sediments are present ag a Mt at the foot of the
range. The sedimente in this region are very sofi, thine
beddiﬁ; white diatomsceous shales which ecan be traced oniy in
road-cuts on these low mountain slopes. The sediment i very
thinly bedded, and is capable of belng spiit inte ‘ohuh less
mh one~quarter of an ineh thiek. Just to the north of this
ares the sediments are well exposed in the pediment gorse of
Dry Creek, and here umseses of stew and reed aceumulations are
interbedded with diatomsceous shales. Charcosl is 8ls0 comnon
either as separate fragwents or associated with the limnite
scoumulations of twigs and steme. The beds mapped in the
northeastern comer of the ares are dipping strongly (avout 30
degrees) to the east. |

Only one other loeality of the Truckee sediments has
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been found in the lount Rose areay 1t ie at an elevation of
6,800 feet in the hesdwaters of falena Oreek (Plate 1), A
young stream, whieh has out through the thick wopainal depoe
site 6! upper Galena Cresk, hag exposed these sediments only
in one amall aren. lHowever, the sediments, thoush pooriy
vedded, display the ssme veed and stem remeine as is eomwon
in the Truckee sediments at the foot of the range.

iouderback (1908) on the bwasis of field relations
and foesil lsaves in the Truokee bdods set the age of the sedi-
nents as upper Hioeene or Flioecene. This early estimate hae
baen further varified by detailed study oF the lesves and
dintoms preserved in the Truckee sediments.”

The Truckee sedimentes wers deposited in lakes which
must have occoupled large areds in Nevada and may have baen
comparable to the younger (Juaternary) lake iahontan and lske
Gonneville. The presence of interbvedded ecosrse waterial,
lengas of foseil beds, and cross~bedding, indicate that the
lakes had considerable perieodie fluotuations in areal extent.
Yossil stous, reeds, diatoms, and the leaves of deciduous

‘trees in the Iruckee sediments demonstrate that the beds

wers deposited in lakes in a humid, temperate climate at a
fairly low elevation. The Truckes bede at an elevation of

*Fe 0. Calkine (19Wh),
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8,800 feet in the Carson Range and those nesr the erest of
the Virginia Range &t 5,800 feet must have been considerably
elevated after thelr daposition.

'~ The disruption of dreinage, resulting in the lakes
in which Tuokee sediments were deposited, may well have been
due to the initial upwerping and upfaulting whieh has conw-
tinued sinoe and has formed the present dasin-vange type of
physiography.

LOUGETOWE BABALY

In the northern part of the Vount Rose ares on the
generally well-developed flat wpland of the range, basaltie
rocke eover .nrgo arsas. Becsuse of the eimilar ficld and
pnmlegio Teatures of these baselis with the lousetown
series (deserided by T. P. Thayer, 1937, page 1648) in the
voloanie sequences of the Virginia Range, the basaltes in the
Careon Range have been given the same name,

in the Glerra levads the iousetown series is eonfined
te the northern portion of the mapped arves with the exception
of soveral small neeks or equidimensionsl intrusions in the
southern part of the arem. lven ‘cmsth of the mapped ares in
ldttle Valley there are some smsll intrusive bodiss of an
olivine basalt which does not look unlike the Iousetown basalt
to the north., The lousetown basalts in the northern portion
of the mapped ares are predominantly iavas whieh probvadly
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originated in quiet fissure eruptions. The basslt of these
flows forme & fairly thin sheet which iles uneonformably on
the older, somewhat tilted, Fate Peak andesites. The thicke
ness of the basalt may be as grest as 350 feet in sowe places.

The ;zﬁm&um of the younger roeks in the northern
part of the rvenge has already been mentionsd in ragard to the
dietrivution of the ¥ate Peak series. It follows that if the
entire ares had been covered avenly at ons time by ihe
basalts of the lousetown eeries, the uplift of the yange
nust h&n bean wors pronounced in the southsrn pars, resulting
in the wore rapid rewovel of younger yosks o ths south,

The lousetown basalte are gensrally aphanitlie, non~
porphyritie rooks with a generel fresh appesrance. The rook
is usually quite dark on & fresh surface, but weathering
produces a red-brown, pitted surface. Occaslionally small
phenoeryste of feldepar and olivine are megascopioally visible.

The lousetown basalts commonly develop a remariable
platy eleavage whieh splits & rock maes inte innumerable
shingle-like sheets. This platy purting is perallel to the
flow banding (Pigure 17). Cleavage in the basslt is produced
by late planes of flow which align the feldspars and serve as
avenues for late volitiles to alter the voeok and form the
planes of wesknees (Figure 18). Aside from the basalts which
show good platy parting, are large areas of blooky material
which probably ’mmcntu the irregular aa surface of lava




Fige 1l7. Lousetown
basalt east of Davis
Meadow with typical
development of platy
parting.

Fig., 18, Photomicro=-
graph of platy Louse=
town basalt dhown in
figure 17, Cleavage
in the basalt is pro=-
duced by late planes
of flow (éénter),
which align the feld-
spars and serve as
avenues for late
volatiles which alter
the basalt along
certain planes,

Lower nicol, X60.
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flows (Figure 19). The dasalis of these blocky aresms are
eommonly seoriasceous and often thers are arses of reddish,
hydrothermslily altered basalt.

. In the porthwestern corner of the mepped ares is a
vasaltic cinder cone developed during the extrusion of the
iousetown basalte. Althoush congideredly ereded, the cone
is m a giath ridge sede wp of reddish, frothy besalt
sooria. Geattered about the ares 8re maesce of yopy lava and
fragments of wolesnie boumbs,. '

The mineralogieal ecomposition of the lousetown Saries
varies oconsiderably frow place to place in the Yount Hose
area. The small basaltle 1ntmim 0 the south show partie
‘eular variation, provably ni 2 resuit of looel, mrthl. apsi=
milation of the wall rocks. A few sxamples will point out
the mineralogieal varistion in these bvasaltic rocks. iava
from the flows near Bronoo Creek Ils an andesine basslt cone
talning & fow, euall resorbed erystals of ollvins and a finely
grapulsr pyroxene in the groundwass. A speeimen from sast of
Davis Meadod 1s a typleal olivine basslt with sugite as the
elinopyroxene (Figure 18). 7The bagaltic neck east of lorth
fose is an olivine~hypersthene-augite basalt, siizhtly porphy-
riticy with good flow orimntation of the welledeveloped
labradorite lathe. The basaltlie intrusion soush éf flad lLake
in the mutitwuttm corner of thi mie,gm mEp 16 & very vegle
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gular basalt with a few resorbed orystals of olivine, and
augite as its oniy wnm- The small intrusion south of
Incline Iake is made up of & vasalit with adundant phenoerysts
of pigeonite, whieh aleo cocurs in the groundmess &s i:rrmht
greinsy this neck contains a large amount of granitie inclu-
eslone, spparently torn frowm the walls snd mixed throughout the
nase during intrusion. The bodies mapped 8s intrusive ehow
sharp eontaets in the fieid. |

in the field ﬁ is sometimes possidle to deteet on the
bordérs of those baseltie intrusions an setusl fusing of the
granitie country rock to form & black, vitreous glses. Under
the microseope this melting and altgration of the wall roek
by the bot basaltic magma i mnuujr tmmﬁ (nm- 21
and 22). The granocdiorite forming the walls of a small intru-
gdon in Iittle ﬁuoﬁf {south of the mapped area) was niroam
only in & thin szone adjecent to the basalt, dut the heat of
the basaltic magms was sufficient to fuse the quarty of the
~ granodiorite into an isotrople glase. Remetion rims 4ar radisl
pyroxenss also developed around the quarts erystals of the
grancdiorite. The oligoslase of the granodiorite, having a
lower melting point than the labraderite of the basalt, under-
went inelpient welting and slterstion along minute cleavagea.

A1l of the lousetown basalts obeerved have a fine
intergranuiar texturs with small microlitie laths of plaglo-
elase intermixed with tiny irregular greins of pyromene. Very




Mig. 21. Photomicrograph of the contact be-
Tween basaltic intrusion in Little Valley and
an included fragment of granodiorite. The
quartz of the granodiorite (center) is fused
to glass on its borders and has developed
reactlon rims of radial pyroxenes, while the
plagioclase has undergone incipient melting
and alteration along minute cleavages. Lower
nicol., X20.
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often the plagioclass microlites aze aligned by flow, either
throughout the entire roek, or im certaln definite planes.
¥ost of the rooks eontain & very few soattered pheroorysts
averaging about ons-half nnunotn_* in dlamster and making wp
lese than five per cent of ihe roek. |

The plagioclase occurs in saull latheshaped miorolites
which average about 0.1 miliimeter im length, Hven these tiny
nlerolites are¢ soned frow & caloie eore t0 a more sodle rimg
the averagse eoaposition of the .mium ranges from 4§ per
cent anorthite to 65 per eent arorthite. FPhencerysts of
plegioclase are rarej those present often eontain inelucions
of pyroxens and possess rounded lobate Porders. PFlagioelsse
aakes up on the average 59 per cent of the roak,

The =ain pyroxens in the lousetown bhaselts ie uiguo
whieh is present both as rare phenoeryete, and n'ﬂm graing
seattered sbundantly throughout m groundmiea. The phenow
eryetis rarely exeeed one millimeter in dismeter. Hypersthene
is alse very comwon in the busalis, especially in the flows to
the north (Figure 20). The hyporsthens 1s readily identifi-
able when it Occurs as phenceryste (about one millimeter in
diameter in many of the lavee), but whether it also oocurs in
the groundmase is rot definitely known. The fine, sranular
pyroxens ln the groundmass always seems 10 da & elinopyroxene.

Glivine forms econspleuous phennerysts in nearly all
of the basalts. The olivine orystals are rounded and jaecketed
with iddingeite or iron-oxide. Sometimes the reaotion rim on
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the border of the olivine crystal ls extremely thiek and
often the olivine is entirely altered. Olivine occeurs only
as emall pherocrysts (0.2 to 0.9 milliseter) and never as &
constituent of the groundsmage. Ite general relations indie-
cate that the olivine erystals are unstable in the melt at
the time of consolidation and that it is therefore bveing
resorbed.

The groundmass of all the besalts contains advout five
per cent magnotite. In addition fine apatite needles are
seen in the groundwsss and eristobalite was noted as & vesi~
eule fiiling in one specimen.

Age .
The lousetown Series overlies the Hate Feak andesites

whieh have been deseribded as Fliocene-¥iseene in age. There
is 8 general unconformity betwaen the lousetown and the Mste
FYeak sndesites) in places the fate Peak andesite le tilted,
baveled, and wore highly displeced by faults than is the over-
iying lousetown Serles. Slsewhere Iousetown basaltis overile
Truckee sediments, unconformadbly in places.

Fragmante of lousetown basalt are found in Pliestocene
woraines and on the high, dissected pediments of the Trueckee
Alver mﬂh'or the wapped area.

Baged on this limited evidence, the age of the louse-
town Series of the lount Rose ares s set at late Fliocene or
eariy Flelstocene. Onlkins (194Wh) regards the iousetown of
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the Virginla Range as contemporaneous with Glanella's (1936,
puge 76) Inickerboecksr andesite tentutively dated as late
#liocene. Thayer (1937) regerds the lousetown of the Virginie
hange as similar in age to the lMinto series of Oregon whioh
he considers (page 1619) as belng late Pliccene or Fielstoe

cens® in age.

JUATRRRARY DRPOBITS

logaines
Turing Pleistocene time glaclers developed in the

Wount Rose area. Compared with much of the Slerrs Nevada to
the south and west, the guciiuau in the Carson Range was
slighty however, the topography has been sonsiderably altered
&8 & result of srosion and deposition by glaciers that occu-
pled the major canyons of the region. Today there are no
glacliers in the mapped ares and generally no snow patches
survive the summer except following winters of more than
average precipitation.

A reconnaisesance study of the moraines themselves suge
gests that there were four glaeial stages in the Nount Rose
ares whieh are repressnted by four agee of glseisl t111:

(1) The oldest-appearing till is exposed in the lower
part of Calena Creck eaet of Grese lake. This worainal
materisl is highly weathered and has a strong soil development.
franodiorite boulders in the till &t the surface ars completely
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decomposed to grenite sand, and voleanie Boulders, though
deeply weathered, still Wave a hard cors., idven in very deep
exposures, this worainal material displays a totsl disinti-
gration of its granitic componente. These oldest €11l
deposite presorve no original depositional landforms. It is
noteworthy that in contrast with the younger tills, eonfined
te the valleys, the remnents of the oldest till ocesur also
on interstream uplands.

(2) The second group of moraines still whow definite,
though somewhat subdued, topegraphic form and are ocomposed of
fresher~looking $ill in whieh pranitic boulders are weathered,
but nevertheless intact. Pigures 23 and 2% show the naturs of
this intermediste till. The tin ie made up of roek flour snd
granitie sand in whieh boulders of both granodiorite and ande-
slte are sosttered. Orancdiorite is weathersed %o such an
extent that 1t rerely retains glaeial polish or striations,
but the andesite boulders and ledges often display striations
‘eaused by foe movement (Pigure 2u).

The finest example of woraines in this seecond group ie
the large lateral woreine on the south slde of %alens Creek
eanyon (Figure 25). Thie high laterel ridge can be traced for
over three milesy its height indisates thet the iee whioh
flowed down Galena Creek was sore than 480 feet thick. The
Galens Creek canyon still preserves ite typieal glaclated
Umghape (Flgure 26).

The woraine of the second group in Third Cresk in the
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23, Intermedlate (Tahoe ?) glacial till exposed
stream gorge in upper Galena Creek. Gramitic

matrix of finer material,

24, Striated andesite bculder in moraine of
ermediate age.
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Fig. 25, The long, straight lateral moraine of Galens
Creek as seen from the shoulder of Mount Rose, The
Virginia Range is visible in the distant background,

A B
e =R s V
Figse 26, The glaciated canyon of Galena Cre~k from
the west. The arrow indicates the direction of ice
flow. Mount Rose, covered by andesite, is to the north,
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southwestern part of the sapped aree also displays execsllent
lateral soraines. This glacier drained to the west toward
lake Tahos, but prodably 4id not resch the lake., The terale-
ral soraines of this, like all glsclers of this nnJ ATOUP »
sre nearly completely obliterated and hence it ie diffieult
10 deteraine the sxact eoxtent of the ice tongue.

The large morsines of South York Bromeo Creek, Oray
Creek, and Vest Fork Gray Creek also belong to the seeond
group of moraines. On the eest side of the eorest of the
Carson Range, unu moraines probably of the same age oceupy
high eirques at the headwaters of Thomae Creek, ¥hites Oreek,
and the north fork of Salena Oreek. .

(3) High in the valleys of the larger glacial
canyons, there is & third fairly distinet group of morsines
present. Supsrficlally thare is no distinet difference in the
dezres of weathering of the till from that of the gecond group.
Uowever, these uininu. which are generally confined to highe
- elevation valleys adove 9§,000 feet diepley well-preserved
terminal woreines (Figure 28). Almost all of the high slaeial
lakes in the ares are dammed by moraines of this third sroup.

() A fourth series of glacial moraines le very well
developed in woume of the high mo&n eirques oonsiderably
abkove the woraines of the third mw. These youngest woraines
have an extreuely fresh appesrance as thoush they formed only
yesterday. They are sade up of unwesthered, angular blocks
and boulders of andesite or granodiorite with very little
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fine, interstitial materisl (Pigures 29 and 30). Neccuse of
the coarse, angular naturs of thi roek fragmentes, the moraines
are vary porous and therefore even though they often form
closed depressions, ponds do not Mm. |

These youngest worsines are generaliy within 500 fest
of the cirque wall in which they have developed (from 5,300 to
7,700 feat in slevation). The vary recent age of one such
moraine is indieated by a large dead ug-mm is preecariously
perched on the erest of the worsine (Figure 30). The log
oould not have grown on the moraine itself because of the
total lack of soily henes it mt have slid down from some
point upelope on iee or snow whieh filled the eirque to the
level of the erest of the woraine. It is doubtful that the
present~day snowfall is heavy svoush to fill a eirque to sueh
a levely wore ilkely the log setually dates back to the
pariod of the woraine development.

It 1s tmuﬂwb suggested that the firet three
slacial stages may de correlated with m“h.nzwu {1931)
#leistocene glacial stages in the fierrs Yewada. The oldest
zoraines of lower Galema Oreek would then correspond with the
Sherwin stage, the lm group with the Takoe stage, and the
third group with the Tiogn stage. The youngest woraines
elosely resemble those deseribded by Matthes (1939) in the
Slerra lievads as being formed mri#g the “"little Ice Age®
which reached its maximum in the 17th, 18th, and 19th centu~

-

ries.



Fige 29¢ Irregul

B oy piles of labe unweathered morainal
material in the eirque at the head of Grey Creck at 9500
feet in elevations Photograph taken in 3e

Pt e SV o)
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Pig. 30. Late terminal moraine in the ecirque of Galena
Creek west of Tamerack Lake, The large dead log on the

crest of the moraine (on which is stending)
indicates that ice or snow recent 1led the cirque
allowing the log to slide down from above Lo its pr esent
pogitione
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The profiles of the major streams in the ares were
somewhat modified by glaciation as shown in Figure 39.

Thowas Creeik, Whites Creek, and north fork of Gslena eru&
show no wodification in the normsl smooth stream profile,
which becouss progressively sieeper upetresm. These stresms
suffarsd only slight glaciation or were not ghetum!.

The profils of Galena CUreek displays an upward bulpe,
the high point of whiech 1a at 7,400 feet in elevation. This
probably represente the material deposited wear the snmout of
the aetive Galana Oreek glacier during the larger part of 1ts
history. Aggradation near the terminue of the zlacler was
areater than depoeition at any other place in the stiream
eourgey and hence deposition ot the terminus was golng on
while iee was downoutting upstream and meltwater wae down=-
ecutting downstream. ‘

The odd profile of Browns Creek is dus to the effect
of gluhsinn on the course of the pre-glaciel Srowns Oreei.
Formerly the upper part of Hrowns Ureek avove the 7,800 foot
econtour drained north into Galena Ureek canyon throush the
hollow now ccoupied by Orase iake. However, when the glasier
oceoupled the Galena Oresk canyon, lee and moveines dammed up
this noyth-flowing tributary stresm snd it ponded until it
epliled over to the east forming the present ecurse of Drowns

Creek.




§lide Wountain, in the southssstern portion of the
nappod aren, takes its name from & large landslide socar on
its southsast fiank (Pigure 33). The sear is largely devoid
of vegetation and is thervefore readily sesn m: the foot of
the mounitsine in Waghoe Valley. The sear is covered by a
thin mantle of granitie sand whioh is eontinually moving
downsliope. Reid (1911, page 133) wrbu eoncerning recent
slidings

The bigeest slide ococcurred a few decades apo,

and deposited wmany hundred tons of rock in the nn-
yon. The small lake south of the wountain wase
formed at this time.

The entire wass of Slide Yountein is wade up of grano-
diorite whiech ie sepecially prome to mpid weathering and
disintegration into granitio sand. Several Joint sets out
the granodiorite bedrock; one set strikes rortheast and dips
to the southeast, roughly parallel to the slip face.

The sear is a distinet coneavity in the face of the
wountaing 1t is approximately 2,000 feet high snd a wile wide
at the base (Flate I). The slope of the sear is as much as
39 dcgm (Figure 32),

Extending three miles from the base of the gear to
Washoe Valley is & long tongue of vock debris averaging one=
helf mile in width (Figure 31). The debris is nade uwp pri-
marily of angular, though weathered, blocks of sranediorite
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Tigure 31, Aerial vhotograph showing the white
landslide scar on Slide Mountain and the landslide
tongue (Qls) extending east to Washoe Valley. Note
the three ponds con the landslide, Photograph taken
for the United States Geological Survey.

SLIDE MTN. 9300’

o 4 A 1

———

TURTLE MTN. VERTICAL § HORIZONTAL
6725" SCALE

41557

Tigure 32, Comparative profiles of the 3Slide IMountain
and the Turtle Mountain landslide at Frank, Alberta (from
Daly, R.A., Miller and Rice, 1912),
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up to ten feet in diameter, & great amount of granite sand,
‘md ﬁmr elayey wmaterial aduized throughout the wmass. At
the upper end of the tongue sre large pliss of granedioritie
blocks foruming irregular depreesions, three of which are now
oscupied by suall lakess The surface of the debris tongue
below (t0 the esst of) the small lakee becomes quite subdued,
most of‘it, being heavily fonﬂu. Gxeapt for the deep,
young gorge of Uphir Creek cut in the dedris wmn, it ap=
pears as & long, lobate mount. |

Bocause the debrie tongue hts been subjeet to eresion
over a coneidersble peried of time, much dd-dmé as to ite
orizin has been ohliterated. The surface is gulleyed and
forssted, and individusl blocks of pramodiorite have weathored
and disintegrated in place., Judging by the degree of
weathering and erosion of the debris conpered to that of the
norsines of the Slerra Newvade, the formation of the &lide
¥ountain debris tongue is set at avout the peried of Blacke
welder's (1931) Tahow glacisl stage of late Flelstocens time.
But there is some difference in the degree of westharing of
the debris, sepeelally near the foot of the debris tonsue.

When Tiret investigated in the fleld, the Silide loune
tain debris tongue was desoribed as & glacial meraine (J, €.
Jones and V. V. Glanella, 19331, page 115). The nature of the
transported seierial very oclosely resembles that of wmany
moraines in the ilount Rose aree. Hence & consideration of the



Fig, 33, View looking northwest toward the east front
of the Carson Range across Washoe Valley and Washoe
Lake, The white landslide scar of Slide Mountain is
to the right (north) of the step=faulted shelf of Little
Valley. Photograph by George Thompson. '

—m

Fig, 34. The landslide scar of Slide Mountain from
Price Iake on the upper end of the debris tongue ex-

tending from the scar. Photograph by George Thompson.
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cauee of this striking festure must not disreserd the posscie
bility of plaecial origin,

In other eanyons of the Yount Roee area glacial
moraines are not found at an elevation ss low as that of the
foot of the Glide lountain debris tongue (7,070 feet). The
relatively lerge glacler of Salens Creek descended only te
approximately 6,400 feet while those of Thonas and Whites
Greeke wore confined to cirques above 8,000 feet., If the
Slide wountain debrie tongue were a mormine, then to have
desoended this much lower than the other glaelers, a far
larger source area for ice and snow would be required. It is
true that a large snowfield and glacier once ocoupled the
upper reaches of Uphir Creak east of inolim lake. Put this
glacler did not form the debris tongue, for eareful investi-
gation bas shown that virtually ne andesitic fragments are
present in the tongue, though the woraine mapped in upper
Uphir Oreek has & great amount of andesitie devris originating
from the flows and bréeciams morth of Tahoe Vesdows.

The topography of the debris tongue further indiontes
its von-glacial origin. The topography of the eastern two
wiles of debris is thet of an elongsted mound, trenshed by the
gorge of Ophir Creek. There ie no indiestion of a glacial
vallay or trough in whioh the ice of & glacier could have
noved.

The volume of the Slide Mountain debdris tongue was
roughly computed from the map (Plate I) by reconstructing the
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contours before deposition took place and determining the
volume of transported materisl, Ilikewise the voluse of re-
woved material was ealoulated by reconstructing the contours
over the sesr higher on the mountain., The volumes of resoved
and deposited uhﬁul compare elossly, eonsidering the 4iffi-
cultise involveds the volume of both ip approvismtely
129,000,000 cuble yards (Table IV), MHence the relation of
the volumes of material removed from the sesr and deposited

on the slope indioate that sssentlally all the material depo=
sited in the dedris tongue was derived from the 8iide Wountain
scar and not from upper Ophir Creek where glaciers are known
to have existed.

Ae explained above, the low slevation of the Slide
isuntain debris, the wvery limited ice ﬁwm area possible in
the lower Ophir Creek drainsge, the topography of the debris,
and the relation of the volume of the sear te the volume of
the debris, indieate that the debris of Slide ountain ie ot
of glaecial origin. Rather, it is suggested that the Llide
Nountaln debris tongue origimated from the Slide vounisin soar
as a4 true vrooksiide, defined by éharpe (1?38) ast the downe

s ot K 7

pLg _Da 3. DSada 10EN6 e OF Z8LE urfaces o
Y o » Apother possibility way be
that the wovement wes slower, or an sctusl flowage like that
of roek glaciers, sudflows, and debris avalanches. Thege

forme of flowage differ primarily from landslides in their
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TABLE IV

COMPARISON OF SLIDE !MQUNTAIN LANDSLIDE WITH OTHER
LANDSLIDES FOR WHICH DATA ARE AVATILABLE

NAME VOLUME AVERAGE DESCRIPT ION
(in cubic yd) STEEPEST ANGLE

®lm, Switzerlandl 13,000,000 500 Catastrophic rocke
fall in fractured,
metamorphic rocks,

Frank, Alberta® 40,000,000 50° Catastrophic rock-
slide in jointed,
steeply-dipping

limestoness
Gros Ventre,3 50,000,000 200 Bedding-plane rock=
Wyoming slide in sandstone

and limestone inter=-
bedded with shales

slide Mountain, 125,000,000 35° Rockslide in joint-
Nevada. ed granodiorite,

1 Heim, Albert (1932) .
9 MecConnell and Brock (1903),
3 Sharpe, C. Fo S. (1938),
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o

antedn i nerely the
aorth slops of the Ophlr Ureek valley whieh iz very gteey

bacruee of the repld ineleisn of the strean in 8 fault searp.

eenyon of Dronce Ureek near the sorthwestewn

%

sorner of the geolosle map, there are lsrszs piles

sllde rubbie whieh umask the alspss of the ssnyen snd cover
much of the canyon fleer. Thie debris is slwest entirely

iogsetoer bassit,

PiC mEp A% way b seen thut the platesu
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ak le enwey

both o the sorth and south of Fpanss O
the wasaltle lave flows while the earyon la sut in the ssfyep

vegulied Tros the

Rate Veak andseltess, The landsliding hag
repic erosion of the underliying andesiis and eonssas uent unders

grtad,; hee becoss un~

mining of the basali whieh, wher une
gtable. The steep ¢liff at the sdpe af the Bagsii, from which
isrge =seses calive ints the eanyon belew, san reacily be seen

3 the zeslosie sap,

whieh eut throush Iousstown basalt end sroda deep in the ande-

site below. Isndslides were seen in Desp Canyon asd Funy Dip

Canyon north of the mapped srea,

iByze @i%%iﬁﬁ guriness exiendine ssstward fesn the
range are vendersd by a layer of gravel adedsed with Flnew
saterisi. As esn be seen Is seversl pireswms which have dlg=-
seatad these surfaces, the depth of this venser is fiftcesn to
thirty feet, where the gravels ean be abgsrved to overile the

eroded gurface of Trueise sediments or Zate Pesk sndesites.

a
s

waver, the sirense have eutl estirely in sravel

ansrally, I

with total thickness unkmown, 4 well WOD fast desp north of

Aves yoad Bnd vot far sasi of the =y ayes is

sntirely in srevsle., The . 28 pedinent seavelis

comprise these slopine surfeces which sre eapped By soaree

it suyfoess bove

gravels. Soms of the stresss on the pedi




from foriy to eighiy

are now widerzoliny dissection.
The area =apped as velley Till sowpriess chiefly the

shoe Valley to the sset of the

weing £in e

te be quite thiek snd ¢ repressnt the lapse & e of

saterial washed Troz the rarge durine 1te wplift znd subse=

a3
%&»@;

??:51
&

fﬁ“’% Lt
the eouplex relutions of the padinesnt purfeces and

valliey 7111 with the uwplift of the sanse have nod been invesw

tignted,

The gravodiorite of the GHieprs Hevads, which was
eupiaced in Jursssie (%) tise, now forss the enre of the ﬁgy*
1ifted Carson Block of whish the Yount Sose arse is 8 part.
Small arsas of hornfelsised hishgrads metsvorphie sediments
ars preserved on iop of the granodiorite. Uneonformably ovope

iying this erystalliine bagene

L are the Vliocens-iloecens nte

i

2
5

¥ sandesites and the Fliccene=Visistosens loussiown Bassiis.

¥

There ie ample evidence that the sastern slo

pe of the farson

o

fange is eut by wany northesouth trendiias, i

~angle Taulis,

and thet reslonsl upserping b&e been &t lmst in part ros

ivie for the uplifé of the ranss.




71

Three general types of evidsnee indleste the presenss

of feulte In ihe avsss avidenecs eonsisting

of the displacement of the Tertlary voleanle sequsnes: (2)

sk jor topocraphle festures within the

fault sesrps along the base of the range,

g
b
&

(1) The faulte which are stretigrsphieally indliested

k.

the somewhat frrepuisr surfaes of ¢he pre-tertiary rocke on
whieh the voleanie ssgusces wes isid down, thore are =any

dispiscanents of the sonteet beiwesn wwiesnies snd grévndlo-

and which by thelr abruptness ctrongly suscest fault dlepliace-
wenta.

A& north-south fault of middle Jopes Creak (slows on

sections J and by Plate II) disslsese ths » canie swgudnce
g ¢ o
A

sown o Lhe west o wueh as YOO feete A tilged structural
graben at the headwaters of Jonss Creek (sectlon %) forss &

sonuplewus northesouth Balt of vole caugs of

the graster oversll resistenee of the wo nie racks, this

peraileline the wmain

Pengs orest Lo the weri.

bn the weat and soutk flanks of foee; swall crousg

faults notieeadbly offeet the sontast batween pransdiorite and

the overlylns ¥ete Peak andeslte which forums the summit of the

mountsin.
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Faulting of lssze mipgnituis iz sus

ot

rocks shown in seetlon %, Plate 1i.

piezesnent of the voleanie

1% of the veleanis rocks fron the punmit of

Uount Hose on the west, down i¢ the msee of wolesnies sorth

2

iished By
i %3‘:%) %@ ﬁ%%i :%?é%{}ﬁ

of Browng Ureek on the e fault,
then the displacesment alens
feet. lowevery it iz very likely that several step feuite

yant Hose wolsanies

pLifE of the

have contributed to the u
velative to those of Browns Creslk,

South of Srowns Oresk seversl faults were sapped whieh

displace the depositiomal eoniaet betwsan the late Pesk ande

#ite and the underliying grancdiorite. 7The northegouth

whieh paraliels the 7,000 foot contour morth of Mavie Creek

(Flate 1) hse uplifted the volounies o8 the west a5 that they
have besn rewoved by srosion.

Small ropthesouth feults weet of iilds ‘susntsin form

largs vorthesouth fault must lie in the valley of Third Creek
tssction 7} and bave uplifted the voleanios on ths west where
they cap the ridee at the headsaters of Srsy Cresk,

(2} Faults causing merked alisnment of toposzraphie

fenturss are perhape wove widespread then thoge for whieh an

actunl stratlsraphie dlsplssesent ear b domsnatratet, bk acus

¥ Indleated than sthers. In

af these faults are lsse defini

inzie =ap & morthessuth

= %%‘"ﬁ@?@*@ %ﬁfgf e %%mﬁ,w}g%
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the westy the upward displacement of the basalt on the west
wide confirme the presence of this fault.

About one and one-half miles to the sast & northesouth
fault north of the aliuvial flat in Thowas Ureek hes ite wpe~
throw on the east and has caused a emall lake to form on its
wost side just north of the map boundary. Another one snd onew
half miles to the sast, there veours a rorthesouth fault
paralleling the 6,300 foot eontour, sgein with the upthrow on
the easty this fault has caused 8 prominent bench to form whieh
paralliels the main crest and brosks the swooth eastward slope
of the roange.

A small lsolated alluvial basin on the ridees erest
south of lower Thowss (resk might indieate an older feulte
disrupted dralnege. This fault fe aleo belleved to have formed
8 flat spur to the north of Thomas Oreek.

The peculiar direction of the rorthenorthwest flowing
stream on, and alwoat parzllel to, the western slope of North
Hose wae probably caused by a foult whieh displaced the ande=
gite surface, causing the “'“," to flow othar than direotly
down slope. |

Horthe-porthesst of lount fose a northesouth trending
granitic ridge ie best interpreted as due t0 a porthe-south
fault ti_ﬂa the upthrow on the east. Similarly several faults
have been mapped on the eastern flank of Slide Yountain on the
vasis of topographle features whieh transeet the zeneral
orosive configuration of the sast faeing slope. Outstanding




7

among these is & northesouth fauit extending south of Grass
lake, which forms & sharply uplifted ridge transverse to the
slope of Glide lountain. The setusl fault plane 1s exposed
in & quarry south of Grese lake where the fault is seen to de
vormal, dipping seventy degrees to the west.

Avout three wmiles west of the southssst corner of the
wap ls the nerthern snd of ldttle Valley which lies south of
the landslide of &lide lountain. This odd valley forme a
northegouth trending, step-like shelf half way up the sastern
fiank of the Carson Henge (Figure 33). It wse prevably formed
by two secondary faults which dropped Iittle Valley relative
to the uplifted range. Geversl bagaltic plugs and dikes sre
present on the floor of Little Valley south of the mapped ares.
They preosusably formed ae besaltic mapgme roee along the fault
pones bounding the valley.

(3) The many faults wspped alonz the east base of the
range are indleated by very recent scarps which displace
pediment surfaces and aliuvium. They sre prominent, only
slightly eroded soarpe (Figure 36) which occur generally in
north-south trending swerms; the average displocement of the
scarps is from five to fifteen feet. Some of thas goarps
have formed small eclosed basing whieh are presently under=
going alluviation. All of these faults ere very recent and
may still be active. Twenty miles wouth of the wapped sres
near Ganoa is & very prominent searp mmﬁtln in age to
those of the Wount Rose area. laweon (1912) states ragarding




FPige 36, Two small recent fault scarps which displace

the pediment surface east of Whites Creek., Steamboat
Hills in the background,

Fige 37. Roagdecut on Highway 27 north of Browns Creek
showing Kate Pesk andesite resting unconformably on
granodiorite, The granodiorite is weathered down about
two feet from its upper surface., ILater normal faulting
has displaced the contact.
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the age of this faultl scarp:

- The searps appearsd to me to be go fresh and s0
little degraded t I considered it poseible that
the displasement whieh caused them might have cecurred
within the memory of man. To settle this point I
hunted up the oldest inhabitant,; whom I found to be
ire De By Hawkinu, of Goenoa, & very intelilgent and
well inforsed gentleman. fie told mo that he first
cam® to Carson wu&u 185% and that the searps wers
then in apparently shme ocondition me they are to-
day. The displacenment of which they are the evidence
oocurred, therefore, wore than fifty-elpht yeare ago.

Tilting of the individual fault bdloeks is an isportans
feature in the structurs of the Carson Msnge. There is evie
dence that at many places the hase of the Tertiary rooks dms
been tilted as shown in sections 3 and b, Plate 11,

Hany of the myrthegouth faults of the Carsonm Range
are downthrown on their west side, yet the range rises toward
the west. Therefore, if the mapped faults have been important
in the wlift of the range relative to the bagin te the saat,
uptiliing to the west of each fault-blook would be implieds
the fauits would, in other words, be antithetie.

The only well~-badded Tertlary sedimentary unit in the
lount fose ara le & wmall area of Truckee sedimentis in the
northeastern corner of the mupped ares. These sediments show
& strong tﬁluu to the enst (30 degrees). At other points
along the eastern base of the mange lake sediments dip o the
sast. Heid (1%11) writest
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The deds south of Franktown dip slightly to the

easty those at Wseshoe dip southeasteriy at o fow

degrees.
?monﬂng. to the north beyond the wapped ares in the canyen
of the Truckee River, the Truckee sedisents un & general
north and northesst 4ip. Thie northe and esst~dipping sequence
of MMMI tdiﬂnn on the north and enst marging of the range
uway ba part of a regional w_mrping of the entire range.
Sopelugions

Because the Xate Peak andesites were extruded on &
somewhat irregulsr and perhaps wountainous surface, eut in
the erystalline bassuent, it is difficult to estabiish the
exact magnitude and importance of the faulting and warping
which has later affeeted this irregular surfacge.

The strong tilting of the Truckee sediments on the
east and north flanks of the range demonstrates that poste
Truckes warping ocourred on & regionsl seale. The present
height of the Carson Hange may be a dirset result of this Up=
warping, suggestive of compressiomsl forces. The Carson Range
oan be likened to an anticlinal upwarped mass with the up=
turned edges of Truckee sediments on its north and east flanks
aund one small pateh near ite orest (m seqtion on Truckes
sediments)s The exposure of larger aress of bagement rooks to
the south indlcates that uplift has been greater on the south.

fxtensive faulting acoompanied the uplife of the range
and probably outlasted uplift. The faulting hae oecurred in a
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definite north-gouth direction parallel with the axlie of up-
14ft. The faults ere short snd discontinuous and show a
prevalling downdrop on the west, These featusres sugpest that
faulting probadbly is only s secondary sdjustment within the
range osused by ite rtglnmi upwarping. 7The recent fauit
searplete at the eastern front of the range, most of which
have the same direction of dieplacement which prevails vithin
the range, indleate that this adjustment has, at least in the
saet, beou golne on to the present &v.




The eariiest zeclorle history suparent in the oust

Hoee ares ip recoried By the pre-gzrancdiopite, zeilss

roCiE. Thesé netasorphles Tossin ag oniy s=ail revnavts of 8

onee widespread segusnee of sadissolsyy beds. They sre oldey

than the Clerre gravitice conplex (lsts ‘esvwoic] and ave prob-

ebly Jursssle~iriassle in ape. Thege older yocks, b

highly setavorphosed, wers st one tise iypicai sedizents of

ghe Cordillsrsr sugessynoiine.

iites, liay argillites, and licestonss ars ail represented,

smeting afisy the deposition of thsse sadimanis thay unders

ant repiopal metasorph and developesd 5 gehlstoee struciurs

2

88 & pesult of gynkinesatic veoryetallilsetion. 7The orisipal
ssdimenils were a2t this tisme tightly folided and sisutely shesred

while % sk turss. 1he tise of his

nder reiatively high

swent af foliztion in

ny 1z uninoens

& ageptlled

thegs sediment vadian peried

ny Jast bafors Lhe i%%%% geales lnvasion of ths existine

s

ilorite, ar frow any of the sther pevieds of
mountsln-bullding whieh affested the vesion srior to the ene

placenant of the grenitie rocke snd afisr the




the gedlzsnisa.

menis wére geversly fold

Srogeny, erd ware then inveded

$ite dlkes wers intrude

wath the

granciiorite snd countey zoek shortly efter the en eplacenent of

the zransdisrite,
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Hate Feak apdesites in late Tertlary tlme. These svdesites

¥ wars %yig ed from

s woll ge on the mein Sierps orast

¢ snnik af ike 1 aver thae

rigdin by snee of

&

pyroslasgtiie o

sgitis valesnisn.

agitie Tlows

wind of wlennise.

Following the iate Pesk wolearniswm, ard even somewhat
ranacus with 1t, w2s the dencslition of the Truches
ssdiments. They were dsposited in restricted lakes and were
interbedded naur ithe top of the Hate Peslk andsaiis genueneg,
Falrly low slevaiion of depocition, ard & humidetcsperate

elimatie condition, ie desonstraied by the remsing of digtons,

tuff ie

isaves of decidunus trees, and reeds. Junlosous
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present near ths tep of some of the Truckee gediments end
indieates that rhyslitle volsaries wee selive sousshers in the
SEEEPEL BTG

& pregenes of the Truckes sadizente in the farson

Renge, and azein near the erset of th #anee to the
east, indleates thet st the time of thair dep positlon, draln-
axe of the repion s2s in soms way fspaired, end lsles sers
formsd. The Torsailon of thase lakes may hve resultsd from
the initial disturbenees whieh %&%@ gines lad 45 the wWwilfied
blockes of the present bagin~rangs tyoe of struvoture. 5 TRETEL

wefors this differentinl wiift bagan, & lonz peyied of posi-

tive epelirogenie tendevey affested ths ares, resulting in ths

sspvel of preat constitiss of preo-Jursseie sedicants fros ths

Slerra Vewada pluton.
4% the time of deposition of the Trusise sedls mante

{and ‘ate Peak andesltes) the ranze wee ot as hish or ruses:

82 2% present. Jlow slevation plant ressins ere found iv the

Truckee gediments st 5,800 feet. Also the Pro=184¢ Jask supe

faee of granadisrite wh

 GEpoEed on

ny of the hizh
peaks is ecowparatively wubdusa esmpared 10 the present glacisl

topography with its desp

SNYOnE.
dfter & considerabls ersgiona: intepval and faultine

and displecemsnt o7 the Fate Fesi andesites, the lsuseisen

bheslée wore extruded on the eroded and boveled surfese of ihe

Gider

roeka. (he tlme of these gxlrusione lg is Satively ses

8% late ¥i 3@@%%% or Flelstocene. lousetown lavas were &ppa-




urely eroded surfaee ithan the

& Bove

&k af

coneg time, a

in the aves.

hess four perieds of plaeisiion ar sorreliated

rwin, slarag des

geribed in the main Slerrs Yeveda ranse,




fontewporansous wlth zlselating was enntinusd alyor

smrily neay the ranege front. dowe of those smnll

heve caused the giweks which trisrered the filds

overstespened W upfeulting, inte its ostase
sepiidse .,

Turise and after glaclation etrssms sarrled grent

mounialpes inte the valley to the

guounie of saterial froum the

east, sarving lares padlinent surfsses in ¢

P ETOBRL,

Continued dilestrovhisw ls affesting the aves
pressnt day, Oravels on the pediment surfzess havs besn dige
pinesd by ewarme of reeant fault sesrplsts. A4lso wany of the

fag disseotedy thie diseection say

i
L
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