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An erosiop surface of low rellef was developed om the
granitic complex of the Hosamond Hills ares duripg the
early part of the Tertiary periocd, Sometime during the
Niocepe epoch, faulting and volecanie activity formed a
series of shallow lskes in which pyroclastic debris socumuw
lated to a maximum depth of 900 feet to form the lower
part of the Rosamond series, Deformeation and volcanie
activity culminsted with the elevalion of a wouptain renge
of considerable relief, the oubtpouring of a eomparatively
large smount of rhyolite, and the ejection of muech pyro=
clastic debris. A series of alluvial fans or bajada dew
posits with intercalated leyers of pyroelastic debris aee
cumulated along the margin of this mountain range to a
maximun thickness of about 500 feel to "fem the upper part
of the Rosamond series., The ares was subsegquently tilted
southward, and erosion removed the Rosamond series from
the tilted Dbiock exeept for a narrow stevip along its sode
thern margin. Hilloeks formwed by ercsion of this strip of
Rosamond rocks constitute the Hosawond Hills. Recent
rmltinx along the southern margin of the Hills has probably
helped to form Rosamond Lake.



The postellesozoie structural history of the western part
of the Mojave Desert region is imperfectly known, owing
prineipslly to the searcity and patehy distribution of Tere
tiary rocks. The Bosamend Hills just north of the town of
Rosamond constitute ome of the few areas in which Pertiary
rocks are well exyosed; and the present investigation wes
made in this area in the hope that it might yield inforsation
on the geclogic history of the entire region. Attention,
during this fnvestigation, therefore was focused primarily on
structure and a&waﬁsmwg and only a few specimeps were
subjected to detailed petvographic study.

The writer devoted 35 days to field work in the southe
easterly portion of the Bosamond Hills and about four days to
microseoplie study of rock specimens in the laboratorys The
field mapping was done op aerial photographs at a scale of 1
inch equals 188Y feet, and the geology was tranzferred to
 appropriate parts ¢f the Rosawend; Rosamond Leke, Soledad

Mountain and Bissell quadrangles. These four T§ minute quad-
rangles were prepared by the Army Map Service in 1947,

The work was accomplisbhed under the guldance of Dr. Richard
B. Jadms end Dre James iy Hoble of the Californis Institute of
@mﬁ@; The writer also wishes to express his sincere
ghanks to Mr. Carel Otte, who tendered some helpful suggestions
during a visit to the field,




The Rosamend Hills in the southerm part of Kern County
are in the Mojave Dasert region about 65 miles nmorth of los
ingelos (see figsl)s They ave s dissontinucus serdes of low
bills that form a belt about & mile wide, This belt extends
in a northwesterly direction from Rosswond lake to the vieinity
of Middle Buttes, whence it widens sppreciably and curves
sortheagterly ioward the town of Mojaves BSoledad Mountain
neer the town of Mojave 13 by far the highest and mozt gone
spiouous hill of the regiom.

Both UsS.Highway € and the Southbern Pacific Bailroad ex~
tend morthward across the Hills from the town of Rosamond.
Another road extends north from the village of Willow Springs
and ercsses the western portionm of the area mappedy 4t 1is
borein referred to as the Willow Sprimgs rosd, Seversl segonge
ary roads penetrate the avea at convenient intervalsy a facter
which grestly facilitates field work, There are seversl small
gold mines in the ares, buk the Tropieo Mine just morsh of
¥illow Springs is the W one operating at mﬂ present time.
A mumber of small farms and vanches are located near Willow
Byringss ,

The ares mapied is that part of the Rosamond Hills exe
tending in a belt about one mile wide end about 12 miles lomg
from the northwest corner of Rosamond lLake to seetion B34 of
R1S W, ¥ 10N, SEM (see plel)s Also imcluded ip the mapped
sres ave parts of TO N, R18 Wand T 10N, B 12 ¥, sll of
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the 8. The Tropico Mine, which is on a prominent hill just
north of ¥Willow Springs, was not ineluded ipn this investiga«
tion,

The zenersl zltitude of the rather flat country that
flapks the Hlls 1s about 2400 feet on the south and about
2600 feet on the north. The top of the highest peak in the
mapped area is about 33R0 feet shove ses level, and hence the
maximum relief is of the order of 1700 feet, Drainage of the
ares is into Rosamond Lake, a playz southeast of the town of
Bosamond.

The climate of the region 1s arid. 48 in other desert
~areas of Bouthern Califeorrnia the summers are hot; znd the
winters are notably cool and windy. The mean precipltation
is less than 10 inches & year, and vegetation is sparse.
Greasewood, mesguite and a few rather ploturesque yuccas are
the only plents wdrthy of note.

The Tertiary rocks of the Rosamond Hills have been

designated the Rosamond ﬁﬁriéﬁg"ﬁhiﬁ series comprises

1/ Hershey, O.H., Some Tertiary formatlons of Southern
© Califey Am. Geol., wol. 28, pp.360-585, 1902,

lapilli~tuffs, tulff-breccias, srkosic fanglomerates, volecanie
conglomerates and volcanic sandstones. This detrital material
acoumulated on & surface of low relief that was developed om
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granite of pre~Tertiary age. Later this series was faulted,
folded and tilted. Rhyellite and andesite was intruded
during this period of deformation, Esmcept where badly dew
formed, the Resamoid beds trend about N 70° W, and dip about
2@”‘&@&tﬁnesﬁq

Thus far the Rosamond series have ylelded no dlstinctive
foassila, so their age is uncertaln, bub they are litho-
logically similar to0 beds of mown Upper Jioceéns age from the
Barstow reaiquga Simpson, in his report on the Elizabeth Lake

2/ Herriam, J4C.,; Tortiary mamsalian faunss of the Mojave
Desertt Univ. Calif. Puble, Dept. Geols, Bulls, vol.ll,
PEa %5353 1918,

&/ Bimpson; B.C., Geology and mineral deposits of the
Flizabeth Loke quadrangle, Calif.i 30th Anuual Report of
the Btate Minéralogist, pp. 400-401, 1934,

guadrangle, notes that the Rosamond beds im this area lie on
& granite erosion surface. For this reason he regards them
as the basal part of the Rosamond series, and hence slightly
older than the beds neayr Barstow. On this basiz he tentatively
regards the beds exposed near the town of Hosamond as Middle
Jiocens. |

The topography of the regicn 1s striking as well as sig-
nificant. The rocks of Tertlary age oropy out boldly and form
steep slopes. The rhyolite, in particular, forms irregulay
hills and knobs thet locally are extremely rugged. The
tuffececus rocks form less conspicuous outcropsd and the
grenitic rocks typically yield subdued landscapes. Thus,
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eash major rock type forms a distinotive topographya

An impressive feature of the region is the array of
bright ¢olors displayed by the rocks. Many colors are
represented, but white, green and reddishebrown are dominant,

Gold and silver have boen mined profitably from the hill
Just north of ¥Willow Springs; and nearby Soledad Mountain has
long been s center of mining activity. However; metallic
miperal deiposits of commerclal importance have not been found
within the arsa msepveds The granite complex exposed in parts
of this arca is transected by numerous aplite and pegmatite
dikes, and in pleces these are of notable size. BSome contain
concentrations of ccarse-grained feldspar and & little of
this material is being nmlned on & swall scale at the present
times Rhyollte has been mined frow at least one loeality for
uge as rosad mebal, and several ceuurrences of perlite, though

not large, might Justify commercial exploration.
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PRE~TERTIARY GRARITIC COMPLEX

Granive is by far the commonest rock in the western part
of the Mojave Desert regions In the vicinity of the Rosamond
Hills, wnere it constitutes the plutform upom which the Rosaw
mond series was deposited, it is mainly & wedium-grazined
adameliite with sbundant dikes of aplite and pegmstite. This
roek is ex;osed over large erens ip the reglonm porth and esst
of the Rosamond Hills. IT alsc crops ocut in several very
smwall patches alopg the seouthern wmorgin of the Hillse These
small cgcurreunces are very significant te the structursl
Risztory of the arcae.

In his report on the HRondsburg qﬁaﬁrangle, Huliﬁgégaeribea

Hulin, C.Ds, Geology and ore deposits of the Rundsburg
quadrangle, Callfst Califormia State Mining Buresu

similay rocks from areas necar Atolias He gives a pebtrographie
description of the ascemblage, discusses its fleld relations,
regards its wge as issczolie, znd gpilies to it the nume
Atclis quartz monzonites Tae granitic rocis near Rosamond
corresyond very c¢losely in composltion and texture to the
Atollia quartz mopzonite, as determined by ficle observaticns
and study of twe thin sections. Thersfore, it is probable
thot the granitiec rocks pesr Rosamond are a pari of the

Mesczoie T intrusive.
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A detailed study of this formation was not pade, but a
fow of ite more salient features are deseribed herein. The
term "granite® as uzed in this rejort, comprises all rocks of
this formation in the Rosawond Hills, and thwus includes apw
lite, pegmatite, adamellite and quartzemonzonite, A striking
feature of these crystalline rocks is the complex of pink ape
1ite and pegmatite dikes. Most of these are stringers, but
some are as wmuch as 1B feet thick, The granitic complex is
easily recognized from a distance by itz soft brown color
and its subdued topography. Apprecisble rolief has developed
in some localities owing to recent faulting and attendant
rejuvenation of the streams. Even In these favored arocas,
hewever, relief of more than 200 feet is rare. The more re-
sistant aplite~pegmatite dikes tend to form hillocks, whereas
the depressioms are underlain by adamellite,

Several prominent hills of this material near the Rosamond
serles probably have been protected from erosion by a resis-
tant capping of Rosamend rocks, Much of the area underlain
by granite is veneered with a thln layer of sandy debris. The
granite itself is intensely weathered and commonly forms
spherolidal masses,
| Seversl vhite patches and discontinucus white arcuate
strips of callohe traverse the granite just nortia of the sastw
west belt of Rosamond rockss These are clearly shown on
aerial photographs of the areca, These strips are usually less
than 50 feet wide, but they atiain lengiths of half a wile or
morej in places, the caliche is nearly two feet thick. These
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caliche strips may mark the traces of faults, slthough little
direct evidence of faulting 1s present in this area., It
ghould be mentioned, however, that most faults transecting
granite, such as the east-west faults north of Rosamond Lake,
are strongly callichefied.

prior to the deyosition of the Bosamond beds. In many respects
this surface was similar to the present erosion surface de~
veloped on the sranihic complex Just northeast of the area
mapped - ap undulating surface of low rellief. |

Many of the hillocks on this ancient surface are ¢omposed
of aplite and pegmatite, and evidently were bare as they are
directly overlain by Rogamond beds. The depressions along the
sarface were mantled with granitic debris; which in general, is
" not more than 25 feet thick, Mos¥ occurrences of this
material are resistamt to erosion, and thus stand in relief,

About one mile east of Highway 6 there is an occurrence of
boulder«rich granitic debris that probebly represents a smell
debris-ghoked valley which was later buried by Tertiary sedie
mentss The boulders are subangular, are three feet in maxi-
wum dismeter, and are most commonly composed of aplite and
pogmatite. They are embedded in s green sandy matrix, which
weathers to a brightly pink-colored soils Ho bedding is dige
gernible, and no volecanic material is present in this debris,

In most places the comtact between the granite and the
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samond serles 1s very sharp, and In general, it is the mosd
easlly recognized contact in the entire area, It tends to be
less sharp where the granite surface was mantled with debris,
but rarely does the contact exceed 20 feet in width.

The granite near the contact is generally stained red to
a depth of zbout 25 feels ﬁfhis golor contrasts strikingly
with the light eolors of the overlying Rosamond beds. The
gtain mway be the vémﬁt of weathering or soll formation on
the old grenite erosiop surface, as evidenced by its regional
distributions It is found assceleted with depositiocnal con~
taats emlar«. Thus it is helpful 1n differentiating between
fault and depositional contactss
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TERTIARY PORMATIONS

The Rosamond series was first described by Eewhey@/m 19808,

N Herghey, OsHes ops it pps 3654370,

He measured a section across the sast flank of HI11l 3091, jJust
west of U.B.Highway 6. Min,’ in khis report on the Randsburg

Q/ Buling CeDsy ope olk ppre 42448,

quadrengle, described similar beds near the town of Red
Nountaine Simpson briefly mentioned the Rosamond series l1an

7/ Simpsonm, EsCs; 0Ps ¢ibe ppe 385400,

his report om the Elizabeth Lake quadrengle. He compared the
atsz;amgmpma column from the type section near the town of
Rosamond with two other columns measured farther west. Ome
of these was from the hills six miles norithwest of Rosamond,
Just west of the Willow Springs rosd. These hilis are in-
eluded within the area mepyed duripy the present investigsa-
tion. The osher column was from the Fairmont Hills, which are
farther west, and are not imcluded im this investigations

The outstanding characteristie of the Bosamwond serles is
its nigh eontent of pyroclastic materials Nearly all of the
beds contain an appreciable amount of this material, and in
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many beds it is the most sbundant constituent. All of the
bedg probably are non-marine, and thus far they have
Yielded no diagnostie fossils despite diligent search by
several investigators.

Simpson &ivides the series intc Upper Rosamond beds and

§/ Simpson, E«Cey ops eit. p. 400,

Lower Rosawond beds, a scheme favored by the present writer,
In general, Lower Rosamond beds are finer grained, better
stratified, and contain a higher proporticn of pyroclastie
material than Upper Bosamond beds. ond beds
consist prineipally of ‘laxiill&wmﬂ‘, tuff-breceia, and
lzcustriae voleanie conglomerates and sandstones, wmhereas

he Lower Rosam

the Upper Rosamond beds consist prinelpally of fanglomerates
with Interbeds of volcanle sandstone, Welded tuff-brescia
is present in the Upper Rosamond beds west of the Willow
Springs roads In general, Upper Rosamond beds are thickest
in the western part of the area; whercas Lowsr Rosamond beds
are thickest in the central part of the area. |
The Lowér Rosamond beds comprise the white volcanie cope
glomerate, the pink tuff, and the green volcanle conglomer-
ate units, as defined in this report, The Upper Rosamond
beds comprise the brown fanglomerate and the welded tuffw

breccia,
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White velcapic conglomerste

The white voloanle conglomerate 1s the wost distinetive
and conspleuous rock in the area. It 15 typleslly light
gray %o palﬁ buff in color, and tends %o form bold ocutcrops
that are nearly devoid of vegetation, The formation is
thickest and best axpesad easgt of U,S.Highway 6, where 1%
crops out %eifatu 2 parrow esst-west line of hogbacks, These
bads lie on an erosion surfuce developed on granite, and dip
southerly at angles cf‘xSQ to 26”. The formaution terminatag
eagtward near the nerthwest corner of Rosamond Leke, West of
ﬁ&ﬁmﬁ&ﬁ%ﬁ%? 8, the formation is present along the northeast
flank of Biil 3091; where it is disturbed by folding and
faultings. Favther west, it thins noticeably, and disappears
west of the Willow Springs road, A maximus thickness of
about B00 feet 1s attained aboutb two miles east of U,8.Bigh»
way 6.

The rock consists pripelipally of pumicecus rhyclite
lapillae embedded in 2 tuff motriz., Also included are a
ssall amount of fragments of floww-banded trachyte, red
rhyolite, and sundry grapnitic debris, ‘ﬁh@ fragments are subw
angular, and are two to five mm. In average diameter; but
fragments as large as 10 mm. in diasmeter are not uncommon.
The rock generzlly 4is well loyerod and clecvable, zlthough
at places it is composed of unsorted fraguwents, and is
mansivas The lack of sorting is characteristic of ithe
goarser graiped warleties oply. Individual beds are about
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twe inches in sverage thickmess, end rarely exceed 18 inches,

Westward, the particle slze decreases, the degree of
rounding increases, and the proportion of comstituents other
than rhyolite lapillae increases. These factors suggest that
the scurce of waterial was toward the east.

Thinly bedded white volecanie conglomerate disintegrates
to slabs, whercas the wore wassive facies tend $o¢ dewelop
sphsrolidal boulders and ¢liff-like outcrups with cavernous
reentrants. The basel layers of this formevion ore comsonly
gilieified and are thus wore resistent to ercsion, This
yrobably aocounts for the line of hogbucks compcsed of bagal
white volounie conglomerate which extends eacteard from U.8.
Highvay 6, Interbedded fenglomeiztes, though rure, zre colie
spicuous because they cre derk colored, and tend to stand in
relief, They are found only in the basal leyers of the forw

maticen.
The white voleanic conglomersts generzlly is nore resistant

%0 ercogion thap ihe granite, but iz much less resistapt than
the red rhyclite. Vhere white volconle congliomerate 3z in conw
tact with the red rhyolibe it is generally topograghically low,
A8 & cupseqguence, debpis shed by the red rayolite tends to
aceumuilate on 1%ts surfece, in peny ploces oblitercting it en~-
tirelys

The lorge, rounued, granite boulders that occur in the
wnlte voleanie conglomerate ave an interestlng festure, Those
incorporated in the basal layers probably mantled the ancient

erosion surface develoved on the granite., Others are dige
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seminated throughout the formation, and are locally sbundant
in certain layers. Boulders as large as four feet in dismeter
have been found, but the average diameter is about eight
inches, They were derived from the granitic complex, but the
aplitie facies zeem more genorously represented than the
coarser grained varletics., PEvidently the gglite 1= a more
resistant rock. Ag weathering of the conglomerate removes
the tuffaceous matrix the boulders tend %o sceumulate on the
surfaces A noteworthy secumulation of this type is on the
white volcanie conglomerabte Just nortawest of the crominment
red hill near Rosamond Lake,

In general, soil produced by the weatherimg of white vole
canic comglomerate does not support the growth of vegetatationg
however, fault traces in this rock are commonly delineated by
weeds and small bushess

The white voleanie conglomerate is uneconformebly overlain
by the pink tuff formations The erosion surface represented
by this unconformity was ome of moderste relief, zn’ there
is murked diseordance between the stiitule of bedding in the
white volesnic conglomerate and that In the overlying pink
tuffe Boulders of granite scattered through the white vole
canle conglomerste formed a vesidual acoumulation along this
old erosion surface in much the same manner as accuwulations
of these boulders ave forming now whsrever this foruation is
being eroded. These facts suggest that conmsicerszble warping
and erosiom tock place after deposition of the white veleanie

eonglomerate and prior to depogition of the pink tuffe.
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The pink tuff is prineipally a 1apilli~tnff composed
of subangular buff-golored pumiceous rhyolite lapillae emw
bedded in a pinkish or greenish tuff matrix. Fragwents of
red rvhyolite and granite are locally present in minor amounts.
Bedding generally is poor %o nop~existent, but in places the
bagal layers are wellebeddeds Typlcally, the rock ls masw
sive and structureless, and tends to weather into rounded,
subdued outcrops ylelding e debris of coarse, angular frag-
nents,

This rock cccurs on both the east and west flanks of
Hill 3091, and between Hills 2638 and 28850 about ope~half
mile east of the Willow Sprinmgs roads Bast of Hill 308},
it terminates sgainst a northwest-gtriking feult, whieh alw
80 cuts the underlying white voleanic conglomerste (see pl.l).
VWestward, it wedges out Just east of the Willow Springs road.

The most instructive occurrence of the pink tuff is be-
tween Hills 26850 and 26858
tion, and a badlands type of tepography is partially de-
veloped. Pastel tints of piuk and green impart a wost
upusual appearances Here the bed is apiroximately 90 feet
thick, poorly stratified, and composed exelusively of
pusiceous lapillae embedded in a tuff matrix. The usual
elasts of rhyolite and granite are not present,

The pink tuff on the east flank of Hil} 3091 is ap«
proxim:tely 120 feet thick, but its thickness on the west
fliank of the hill is not knowns The basal laysrs of these

This area is devold of vegetaw
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poourrences are gemerally well sitratified, but stratificae
tion is poor or nom~existent in the upper luyers.

Host oceurrences of pink tuff ere overlain by a dark
green fanglomerate bed from two to ten feet thick, composed
of angular cobbles of red rhyclite znd granite embedded in
& tuffaceous matrix. 7This bed ls not yresent at this horizon
on the west slope of Hill 3081, At the occurronce near Hills
and 26850, this cobble bed is resarkably vniforms in
thickness and abtitude, and it contraste strikingly with the
beds above and below, Smell faults in this vicinity are
clearly indicated by dislocations of this bed.

(reen volecanic conglomerate

The green volo:nie conglomerzte includes several types
of rockse It is composed of tuff-breccis with lesser smounts
of lapillistuff, arkosie fanglomwerate, and yolcanic cone
glomerate and sandstones

The lithology of the green volecanic conglomerate varies
eonsiderably both laterally and vertically. In the vicinity
of Hill %091, the wost abundant rock type is a poorly bedded
yellowish-green tuff-brec¢cia containing moderately abundang
sngulay fragments of red rhyclite and roumied cobbles of
granite, Interbeds of dark brown arkosie fanglomerate are
loeally abuodant, and a few wellestratified beds of woleanio
eonglomerate and sendstone are slso present, Lecally, the
tuff-breceia tends to wealther to bare; rounded patinated
forms which produce an unusual Wkmobby® type of topography.
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4% this locality; the formailon a,pears to represent z series
of truncated and overlapying tuffebreccia beds and fan~
glomerates. The rocks at this locality have beem severely
faulted and brecciated, in several places they are cut
by dikes, etecs of red rhyolite. These factors have produced
a terrane that is very complex in cia%ail« At this localiby,
the formation is approximztely 760 feet thick.

In the hills west of the Willow Springs road, the upper
pert of the formation consists prineipally of lapillietuff
 beds, and the lower part is volesnic conglomerate and sand»
stones The lepilli«tuff beds are yellowish green in color,
and are feirly well stratifiedy The stratificatlion is
accentuated by a few interbeds of daerk browm pebble gon=
glomerate.

The basal part of the formation consists prineipally of
alternating layevs of welle~stratified voleanie copglomerate
 and sapdstone, and at least one andesite flow and several
thin chert beds cgcur near the base of the formatiom. The
awa:lmmw layers sre composed of subsngular lapillae of
pumiceous shyolite embeddod 3n a tuffacecus mairix, and the
gandstone layers are eomposed of tuff with sinor amounts of
fine~grained granitic debris,s Thin laminse of dark green
shale are locally presemt, but never commsons In gemeral,
these beds vary in color from gray tc yeliowish green,

West of the Willow Springs road; the green vﬁmwm con-
glomerate iz conformably overlairn by the brown fanglomerate.
Fanglomerate interbeds increase in number and thickness to-
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ward the top of the green voleanic conglomerates In the
e#arlying brown fanglomerzte, they are predominants Thus
the eontact between the two formstions is gradational,

A% this loeality, the formation has been complicated
by faulting, and its basal contact is not exposed; however,
meagsurcamends indicate that 1t 1s at least 800 fect thick.

The green volcmuic ccnglomerate is not prescant east of
UseSoHighway 6 It probubly was deposited there, and later
removed by erosions

Brown fanglomerate

The brown fanglomerate comprises & series of cobble and
boulder conglomerstes with intercslated tulfsceous materlal.
The conglomerate layers consist of derkw-eolored subangular
gobbleg snd bouldera of red rhyolite apd granlts enbedded
in & gray tuffaceous matrix. The tuflfacecus lsyers are
Prineipally tuffaceous sandstone.

Bast of U.B.Highway 6, the formastion crops oul in an
east-west belt Jjust south of the hogbacks of white velecanie
econglomerate, and terminates noar the prominent red hill a%
the northwest corner of Rosamond leks., Here the formstion
is composed of louvsely consolidated gobble and boulder beds
with a very few tuffsceous interbeds. Zrosion romoves the
pulverulent tuffaceous meberial while the larger clasts
remain behind as residual accumulations on the surfuce.

Thus the formation crops oub as a series of low rounded hills
thickly mentled with dsrkw-golored cobbles and boulders.



In this area, the boulder fanglomerate discounformably
ﬁ#ariiss the whits volcanice conglomerate and, of course,
overlies the thin audesite flows that poured out on the
surfoce of the white volcanic congliomerates TIhe beds at
this locality trend approximstely east-west, dip about £0%8.,
and are sbuut 300 feel thaick, An unknown thicknsss of this
waterial probably bas been removed by arosions

The brown fanglcmerzte is the most cummon rock unit in
the hills west of the Willow Syrings road, It eccnformsbly
overlies the greenm volcasiec congicmerate and ccmposes most
of the higher hills of btie erca. This ocourrence differg
from the ope previcusly deseribed in that interbeds of
tuffacecus sandsitone are more common, the bedding is better
developed, end the outerops differ in form. Instesd of low
reunded hills, erosion has produced & very rugged topography
characterized by bizarre erosgicvnal forms. This probably
results from the grester induration of the formetion in this
areas The formution trends approximately N 45”w and dips
about 20°S. The actual thickness of the wnit 1s about 500
feet; however, it appears much thicker because of repetition
by foulting.

Small intrusive masses of red rayolite cecur in the
basal layers of the brown fanglomaraste, but nowhere are
they abundant, It is possible thet scme of these masses
are remmants of small flows.

The brown fanglomerate probably aceusulated in an arid
enviromment &s an alluvial fan, or bajada deposit, at the
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basge of a topographic escsrpment. This escarpsent probably
was formed during a period of intense faulting. This event
caused the profound change in regimen that morked the bew
ginning of Upper Rosamond time.

Welded tuff-breceia

This formotion ccmprises the liyers of welded tuff and
welded tuff-breccia along the soutowestern flank of the hills
west of the Wiliow Springs rcad. The layers of welded tuff-
breccia are dark reddish brown and are composed of uns
stratifled angular clasts of flowebanded rhyclite epbedded
in welded tuff. Also included are a few rounded granlite
voulderss The intercalated layers of welded tuff are
comuonly pink and locally sre stratified. The welded tuffw
breccia layers are extremely resistant to weathering end
form rugged outerops. The welded tuff layers weather more
readily, and such forms as mushroom rocks, natural arches,
and keyholes are comuon resulis.

The welded tuff-brecciz formation trends about N.45°W.,
dips about 15°8W, and is about 100 feet thick. It uncon=
formably overlies the greenm volcanlic conglomerzte, and northe
ward it abuts against the brown fanglomerete along a noribe
west trending fault (see ple 1). At its western extremity,
it appears to be overlain by brown fangiomerates This and
othey evidence suggests that it ig contemporaneous with the
middle part of the brown fanglomerate formations However,
it is difficult tv establish the strutigrajhic positiom of



- 22 -

this formation with certainty because the fleld evidence
is mesgres

indesite dikes, sills, end flows

8mall dikes, sills, and flows of andesite are wide~
spread, but nowhere does this material oteur 1z abundance,
Andesite dikes and aills do not exceed 20 feet in widthy
h&wavar, a flow, arossed by the Willow Sprinmgs road im the
northwestern part of the area, is about 80 feet thieck,

IWhera i:aah the rock 1s easily recognized by its greenw
ish~black ¢olor and aphapnitic texture. Outerops of fresh
material disintegrate to a rubble of blocky fragments that
are medium brown in color op expyosed surfaces., The rock
generally weathers to a greenish-brown materisl which ig
commenly e¢alichefled.

A small dike about six feet wide occurs ip white vole
canlc conglomerste about one mile east of U.S,Highway 6, It
has a marginal selvage of dark green, flow-banded andesitie
glass about a foot thick alopg either walls The four~foot
gentral zone is ecomposed of subangular blocks of flowwbanded
andesite embedcded in a matrix of andesitic glass. The white
volecanic conglomerate adjacent to the dlke is moderately
gilieified and bright green in color.

Hierosocopic examination of selvsge from a small sill
just west of the Willow Springs rozd reveals a sprinkling
of angular quarts grains and deformed rhyolite lapillas
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elongated parallel to the sill. These are embedded in a
green oryptocrystalline matrix of asndesite, Ancther speci-
men from the flow about one-~half mile west of the Willow
Springs road near Hill 3258 consists of elongate phenccrysts
of labredorite and subordinate asugites Scme of the feldw
sper erystals ave zoneds The phenocryets are embedded in &
matrix composed of plagioclase microlites; mugnetite dust,
and glasse The texture of the rock is microporphyritie
with an aendesiltlic groundmasss Many of the labradcrite
phenocrysts are riddled with vermiform tuntergrowths of
sugite and, in places, augite has altered to uralite. The
index of refraction of the glass is less then 1.54, whieh
suggests a eomyegition very near the sndesite~basalt border=
line, This is compatible with the absence of olivine from
the rocke For the sake of vonvenience, these rocks are
designated herein as andeslfes, but it is recognized that
sope may well be basalitic in composition.

The occurrence of endesite flows is significaut. ERast
of U.B.Highway 6 they lie on an ervosion surfece on white
voleanic congiomerate and are overlain by brown finglomeratas
These flows attalin a waxlmum thickness ¢f about &0 feet.
They comprise a central layer of dense, greenish-black
andesite or greenish-brown veslcular andesite, and border
zones of porous, brick-red, oxidized andesites The upper
border zone generally 1s thicker snd more persistent then
the lower ome, Aboutl one and one-half miles cast of U.Se
Highway 8, the rclation between & flow and its feeder dike
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1s well displayed. The dike begins near the granite-white
yoleanle conglomerate contact, transects the conglomer:ite
diagonally, and Joins a flow that lies along the uncone
Fformity. The following features suggest that these cone
cordant pesses are flows, rather than sillst

(1) Apophyses intc the overlying brown fanglomere

ate have not been found, whereas dikes do
oocur in the underlying material.

(2) Andesite is not known to occur in the Upper

Rosamond beds,

(8) Known endesite intrusives in tuffaceous rocke

have vitreous selvages, whersas occurrences
of andesite along the unconformity do not.

(4) Occurrences of andesite along the unconformity

have brick-red, vesicular, oxidized border
zones, but known andesite intrusives do not.

The flow in the northwestern part of the area is poorly
expoged; but 1ts general size and position can be detere
mined by the large flint amygdules that have weathered
from it. The body is about 80 feet thick and seews to be
eonformeble with toe enclosing beds. It cocurs nesr the
pottom of the greem voleanie conglomerate formetion.

Other filows nearby are smaller but more instﬁuativs be-
cause they are better ex;osed, One of these about one~half
mile west is conformable wilh the enclosing beds, and is
bordered along ils upper edge by a layer of glassy materisl
about ome foot thicks, The overlying tuffaceous beds are
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unaltered, These factors suggest that this represents a
submarine flow,

indesite does not cecur im Upper Rosamend beds, nor
do andesite flows oceur in or below the white vcleanie con-
glomerate, Alsc thils meterial generally oecurs pear faults.
These fectors suggest thet andesite weas iptruded and exe
truded during a period of deformation whieh tock place
during middle Lowver Rosamond time.

' Red rhyclite

By far the uost abundant =nd comspicuous intrusive
rock of Tertiary age in the Rosamond Hills is the red
rhyolite. The term Wrhyolite® here is used ip a broad sense
to ipelude ell lighb-ecclored velcenie rockse Dacites and
quartz=latites, though ¢omoon, are subordincte to true
rhyclite in this azrea., Ko effort was mude during the
present study to distinguish thesge rocks from true rhyolite.
Hence, they are grouped uwnder thé wore gensral term "rhyoliteW.

Rocks of this type occur in two intrusive centers. The
smaller center is marked by the prominent red hill near the
northwest cormer of Rosamond Lake, and the la®ger center
consists of scattered Intrusives in the group of hills be-
tween U.S.Bighwvay € and the Willow Springs road (see ple 1)s
simpsqn8r$gar&s these rocks ag extrusive flows imterbedded

g/ Simpscn, E.C., Ops Cite, Dpe 598-400.

e

with the sedimentary rocks of the Roszmond szeries, With
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but few possible execeptioms, all occurrences of this rock
axﬁmined by the writer are intrusive,

The ¢olor of this rock varies from buff tiwough red to
purple, and a dark red is typical. Rarely it is white or
grays The texture varies from microcrystallime to glassy,
and porphyritic faciesg are loocslly developed, Ceriain of
these porphyries consist of closely-spaced phenocerysts,
generally less than five mm. in diasmeter embedded 1n a
vitreous groundmass. Vhere weathered, these porphyries
elosely resemble plutoniec rock.

The red rhyolite is extremely resistant to weathering,
and outorops gemerally are very rouch and c¢raggys Cavern~
ous reentrants, pillars,; and mopuments are comuon. here
red rhyolite 1s adjacent to tuffescacus rocks, 1t is
generally topographically high, and the gontact between the

two rocks is commonly marked by an escarpment. The talus

derived from cubtorops of red rhyolite usually eﬁnsists of
angular blocks§ however, the more felsie, flow-banded
facies sbed thin chips and spalls that respond with a
metallic ring when struck with a hammer.

Flow-banding is the most striking feature displayed hy
this rock., These flow-bands generally consist of thin
sub~parallel layers of vitreous hematite~rich materisl, or
less commonly of light green diopside crystals. They
generally are steeply inclined and roughly parallel to the
walls of the rock in which they occur, This feature sug~
gests an intrusive origin for many occurrences of red
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rhyolites. At places, the flowwbanding is intricately
copvoluted, and at one locality, it i1s so jerfectly dee
veloped 1t closely resembles the laminations of & tyivieal
shale.

The larger intrusives of red rhyclite ¢comwonly display
is
copuonly a cognate breccis conslsting of angular fragwents
of flow-banded rhyclite embedded in & matrix of durk red

a rudely developed zonal structurs., The peripheral zone

vitreous that contains some small fragments of the invaded
rocks The central porticnm 1s generally somposed of normal
or porphyritic rhyolite., The c¢entral zopme of the large
rhyolite dike at the eastern extremity of the ares mapped
displays a rudely developed colummar Jointing, which is
normal to the walls of the dike. The composite nature of
the larger intrusive masses suggests successive perlods of
igneous activity separated by intervals cof relative quies«
gme,‘

N Siickensides are comuon within the intrusive masses,
and are especlially abundant near the margins, These
features suggest that the magms was highly viscous and
perhaps paftially solid during the final stages of emw
placement.

Contacts of red rhyolite intrusives and invaded rock
 are commonly planars Io plan, these contacts aﬁpear .
linear, a fact which tends to belle the intrusive nature
of the rhyolite., BSlickensides slong these plapar contacts
are prima facle evidence of slippage, but since they orig-
inated during intrusion and along the margin of the in-
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trusive, they are heveln regarded as intrusive eontacts.
At some places, intrusive c¢onbacts of red rhyollite and
tuftfaceous material are gradaticnal over a distence of as
such as 50 feet, Unaltered tuffaceous material grodes ine
to porlite whigh, in turn, grodes imjerceptibly into flows
banded rhyolite, The wrlter suspecis that considerable
gubstance ﬁas been zdded to ihe rhyclite through digestion
of xenoliths end other magses of tuffaccous materlal,

The spmell copical hill about one~fourth mile northwest
of Hill 3081 is eom ocsed princlpally of granite, and is
capped with buff-cclored riyolite, Close imspection re-~
vezls highly zltered white volcanic copglomerate at the
granite«rhyolite contact, It sewms reasonsble to eonclude
that this represents an erosicnal remmant of a lave flow
thet poured out over & gremitie surfoece thinly mantled with
wvihits volcanie copglomerate, However, clczer serutiny roe-
veals nearly verticsl flow-bands in thse rhyolite and a
steeply inclined conglomerste~rbyolite eontsct. These
featwres indicate that this is 2 plug, intruded intc granite
and the overlying Rosamond beds, upon which erosion has
progressed just far enough to preserve an annular ring of
altered white volcanic conglomerates

Red rhyolite intrusives commonly occur in rocks of the
Lower Rosamond beds. It occurs less commonly in granite,
and a few small masses of this material ogcur in the basal
layers of the Upper Reosamond beds. FPragments of red rhyo-
lite are common to abundant ir all formations of the Rosa~
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wond series except in the white volecanie eonglomerate;,
where they are present either in small amounts or entirely
lacking, These facts, and the composite nature of many of
the larger intrusive masses, suggest that successive ine
trusions of red rhyolite tock place throughout most of

3 time and during at least part of Upper Rosaw

surecles of perlitic alteration

Puffaceous material, where intruded by rhyolite,
generally 1s altered to a vitreous substapnce that strongly
resembles perlite, This material is light Yo dark gray in
color and is composed principelly of glass. Perlitie
ereeks ere well develeped locally, and they commwonly impart
-8 nodular aﬁp@eﬁ to the material. At seversl placegy dark
gray perlite was injected by vitreous red rhyolite to proe
duce a roek of very striking appesrance, At other places,
woere the alteration was less intense, the originel frage
mental nature of the materiel ean be discerned.

The perlitic alterstion is most intense snd the gzones
widest where tuffaceous material 1s underlain by rhyclite
at shallew deyth, or where it is transected by a plexus of
small rhyolite dikes. The zones are narrowest and weakest
sleng the steeply inclined plenar intrusive contacts. There
apyresrs to be no consistent relationship between the size
of the intrusive mass and the width of the zone of alters-
tion. Small dikee jJust weat of the prominent red hill at

the northwest corner of Rossmond Lake are encircled by zones



- 30 -

of intensely altered tuffaceous material nearly 20 feet
wide, wheress the zones asscciated with many of the larger
intrusive masses west of U.8.,Highway € are narrovw and dis-

continuocus,
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QUATERNARY FORMATIONS
Allnvium

Alluvial fans are fairly well developed slong the
southerp margin of the Rosamond Hills. 8Some of these fans
have been built by streams that head in the Rossmond Hills,
whereas others have bsen bullt by streams that breach the
Rosamond Hills and head in the granitie highlands to the
north. As might be expected, the former are composed pree
daminanﬁxy of volcanie and pyroclastic debris, whereas the
Jatter are composed mainly of granitic debris,

about two miles east of U,8.Highway 6, remnants of alw
luvial fans are preserved at levels 10 to 30 feet above the
present level of the stream valleys, This differential in-
creases to the sast, and suggests thal this part of the
region has been uplifted within recent times.

The escaryment along the northern edge of Rosamond Lake
#was probably caused by movement along a fault sone (see
ple 1) thet elevated the area to the north at least 5O feet,
and it is probable thet this movement was partially resw

ponsible for the formetion of the present Rosamond Lakes

It is noteworthy that ithe yrevicusly mentiomed alluvial fan
resnants are located less than a wmile west of this escarpe
mant, and thelr positiop suggests wovement in the same
direction and of & like wagnitude.
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STRUCTURE

¥ost of the faults in the area west of the Willow
Springs road have certain features in commons Hesrly all
of thew dip steeply to the north and trend roughly eastw
west. Slickensides usually indicate strike~slip movement
end, in general, the Rosamond beds north of these faults
have been dlsplaced eastward apnd szlightly downward,.

It 1s significant that wovement along the northwest
trending fault in the noribwestern extremity of the mapped
area (see pl, 1) has elevated the arca south of the faull,
This cauged ervsiom to reomove part of the uniexrlying green
voleanie conglomeraste prior to the depogition of the welded
tuff~breceias Alse the welded tuffn%waeci& hos been cut by
this same faults Thus it is probavle that this fault was
active both before and after depousition of the welded tulfe
breccis, which probsbly tock place early in Upper Rosamond
tlme.

A broad swars of eagt-west trending faults trensect the
Rosamond beds in the viciniby of Hills 3091 and 2798+ Beds
north of these faults buve been displaced westwards xabzag’

19/ Wobley J.hsy oral communicationy May 1951.

wno has recently been investigating the Willow Springs fauld,
finds some eviience that 1t trends northwesterly through the
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Rosamond Hills instead of along their southern margin.
Btresms offset by the Willow S8.rings fault suggest a direc-
tion of movement which 1s compatible with that indiceted

by the displaced Rosamond beds, Noble Feports that recent

11/ MNoble, J.A., oral communicatiom, May 1951,

movement along the Willow Springs fault bas formed a topow
graphie scarp in the slluvium west of the village of Willow
Springs. This suggests recent movement along the faults
which transect the Roscmond beds in the vicinity of Hills
3091 and 2796,

The fault zone which extends eastwerd along the north
shore of Rozamond Lake was mentioned previocusly in the
section pertaining to (uaternmary Alluvium. Several rhyollte
intrusive masses are aligned slong this fault zome, including
the one that forms the prominent red hill at the northwest
corner of Rosamond Lakee. In general, the principsl faults
in this zone dlp steeply northward, and the granite within
the zone has been badly crushed and later calichefied.

The largest fault of the region trends in a northwester-
1y éireeﬁi@n along the alluvium-filled velley betwsen fhﬂ
mapped area and the hill just north of Willow Springs (see
Pls 1)+ Bosamond beds occur with de.ositlonsl eontact on a
granite erosion surface in the Trogpico mina¢  18 probably

13/ MNoble, J.A., oral communications 4 pril 19B1.
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is the same erosion surface that is ex osed in the hilis

to the north,s DBecause the regionsl dip of the Rosamond
series is about 20° 8%, 1t secems necessary to postulate a
fault along which the Rosamond beds to the north were dise
placed downward against granite to the souths This movement
probably tilted the block north of the fault toward the
southwest. This would explain the regionzl socuthvesterly
dip of the Rosamond series,

4 few very small occurrences of granite along the south
side of the Rosamond Hills (see pl. 1) suggest a northwest
trending fault with similsr displuacement which has been offw
set by later transverse faults. It is posaible that the
fault indicated by thésa securrences of granite is the
eastern sxtension of the large fault mentionmed above.

In the morthwest part of the azrea mapped, the Rosamond
beds trend northwest and dip about 20° SWy however, they
terminate abruptly along an east-west trending escarpment
(see pls 1)» It is probable that this abrupt terminatién
is caused by a fault buried beneath the alluvium at the
base of the escarpment. ‘

Eolds

Folding, other than gentle warping, is confined to two
areas in the Rosamond Hills. Jyust west of the prominent
red hill at the northwest corner of Rosamond Lake, beds of
white volecanic conglomerate with a regicnmal east-west strike
bend sharcly around to the southwest to form a scuthweste
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ward plunging syncline with an axlal plane that strikes
about S 68° W (see pls 1). The overlying brown fanglomerate
appears to be tightly crenulated between the two synelinal
limbs of white volcanic conglomerate. Swall remnants of
white voleanic conglomerate flapk the rrominent hill of ved
rhyolite along its morth and south margins. The field re~
laticns seem to indicate that intrusion of the red rhyolite
was gocompanied by folding and faulting in the adjacent
beds with development of a gsteeply plunging syncline. More
detailed work is needed, however, to demonstrate this hye~
pothesis in s convineing manner.

The fold in the vicinity of Hill 3081 is complicated by
a swarm of east trending faults and by numerous intrusive
masses of rhyolite, Further, the fold seems to be com~
pound in nature. The angulsr uneonformity along the upper
gurface of the white wolcopic conglomerate at this locality
indicates an esrly stege of folding. later, the entire
Lower Rosamond sequence was folded Into an anticline that
plunges about 28°@ and has an axialtylane that strikes about
¥ 785°%, The Upper Rosamond sequence 18 repressnted by a
few nubbins of brown fanglomerate that project from the
alluvium along the western flank of Hill 3001, It is ciffie
cult to determine whether or not the Upper Rosamond beds
were invelved in the foldings The fact that the attitude
of the Upper Rosamond beds is about the same wherever found
guggests that the folding antedated the de:ositlon of these
beds,
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The basal white conglomerate that forms the crests of
the hogbacks east of U.S.Highway 6 characterlstically dips
southward more steeply than the overlying beds farther
scuths This is caused by gentle folding slong an east
trending axis,
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GECLOGIC HISTORY

Phe detalls of the Tertiary history of the Rosamond

Hills regiop are not fully umierstood; however, this ipe
vestigation has yielded certain geclogic data from wihich a

generalized sequence of major cvents can be formulated with

reascnzble accuracys.

The svents are tabuluted below in chronological order,

@)

(=)

(4)

Long~continued eresion thruoughout the
Mojave Desert region during early Tertiary
time eventually developed an ercsion surw
face of low relief on the grénits complex.
Volcunle activity commenced in the Rosaw-
mond Hills area sometime during the Miow
¢ene epoch and probably was accompanied
by faunlting. The drainage thus was oObw
gtructed, and a series of ghallow lakes
was formed, Lower Rosemond time began with
this events Ihe lskes were rapidly filled
with pyroclastie debris forming the white
volcanic eonglomerate formation.

Minor earth movements folded and faulted
the white voleanie conglomerate, and the
region near H11l 3091 was elevated and
partislly eroded.

Red rhyolite was both intruded and exw~
truded and this was accompanied by the



(8)

(8)

- 38 -

ejection of lapillii end tuff in the
vicinity of Hill 3091, Accumulations

of this material formed the pink tuff
formation,

Daposition of the green volcunic con=
glomerate began with lacustrine secumus
lations in the west and lnterbedded
shallow water snd fanglomerate accumula«
tions near Hill 3081« During this period,
the western part of the area was faulted
along east trending fractures, displacing
the area tevthm north toward the east.
This faulting was ac¢companied by minor
intrusions and extrusionsg of andecite.
These faults elevated the arca east of
U.S«Highway 6, thus cauaing the overlying
green voleanic conglomerate 0 be eroded

aways Alsc, certain localities im the

~ western part of the area were uplifted and

subjected to erosion.

Upper Rosemond time begsn with a period of
intense faulting, which elevated an adja=
cent area to form a mountain ranges The
debris shed by this mountain range forped
the browvn fanglomersutes Folding and in-
trugion and extrusion of large quantities

of red rhyolite probably accompanied this
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perlod of faulting.

llovement along the northwest trending
fault, situated aleong the scuthwest flank
of the Rosamond Hills, tilted the entire
regiom toward the south, thus elevabing
the region northeast of the Rosamond Hills,
Erosion removed most of the Rosamond beds
from this tilted block, and reduced the
underlying granite %0 a group of low hillag
however, a belt of Rosamond rock remained
along the scuthern margin of this block %o
form the Rosamond Hills,

Movement along a sevies of east trending
faults displeced the arce porta of the
faults toward the west. This faulting ap~-

pears to be going on at the present tiue.



