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a.

ABSTRACT

The Jurups Mountains are in the western parts of San Bernardino and
Riverside Counties, Oalifornia. The geographical center of the Jurupa
Mountains is about 44 miles east of los Angeles and 7 mlles northwest of
Riverside. This report describes an area of approximately 15 square miles.

Crystalline rocks gomprise the bulk of the Jurupa Mountains and prob-
ably are the northernmost exposures of the roeks $ypieal of the Southern
Californis dasholith. The oldes$ roeks in the Jurupa Mountains are a
seriss of pre-batholithic metasedimentary rocks which are guestionably
Triassic in age. This series is composed of gquartz-biotite gneiss, ilmpure
quartzite, biotite-quartz sahis$, mardle, cale-~silicade eontact rocks, and
amphibole sahis$, listed in order of abundance. Characteristically, these
rocks occur as sepla between the intrusive plutons. The largest deposits
of marble and eontact rocks are st Jensen's quarry, a locality renowned for
1%s rare minemals. San Marcos gabbro oecurs in a few hornblende-riech,
island-like bodles within the later intrusive roscks, and it is the oldest
of the batholithie roeks. Bonsall donalite is the most widespread roeck
in the Jurupas Mountains. It eontains abdundant inelusions near its con-
tacts, and eommonly has good foliation and lineadion. ¥hs Woodson Moun-
tain granodiorite is a leucoeratie rock that has several textural varia-
tions. It generally erops out in large bBoulder-like masses and is one of
the nost erosionwresistant roeks in the area. Pegmatite dikes are adund~
ant in $he Jurupa Mountains and are characherised by bold, ridb-like out-
erops. muv).nm. mainly in the form of fan material that is looally over-
lain by asolian sand, practically surrounds $he Jurupa Mountains,

The Jurupa Mountains a¥s in the northern part of the Perris fauld
bloek, No definitely-ikmown fanl$s oecur in the Jurupa Mountains. The
batholithie rocks of the Jurupa Mountains were prodably emplaced as a
sequance of plutons by a eombination of processes of whish stoping was the



nos$ Lmportant.

The econonic resoureces of the Jurupa Mountains are marble, for making
cement, and granodiorite and $onalite, mainly for rip-rap. In addifion,
several abandoned gold prospects are presend. Most of these are on quarts
stringers within the gneiss or sehisé.



The Jurnps Moundains are in the western part of San Bernardino and
Riverside Counties, California, The center of the mapped avee is ap~
proxinately 44 miles sash of los Angeles and 7 miles northwest of River-
side (fig. 1). Intermitient streans and alluvial fan dlstriluiaries trend
southward to the Saxnda Ana River and drain the Jurupa Momntain area. The
castern part of the Jurnpa lMountains is characheriped by steep ridges that
trend aboul north 15 degrees sast. The western part of the Jurups Moun-
tains has modevats slopes and an east-west topographie tremd. The waximum
relief in the mapped area is 1450 feet. U. 8, Righway 60 traverses the
southem pard of $he mapped vegion and provides access to the Jurups Moune
tains. Vineyards border the Jorupe Momatains on the nordh, east, and wess.
Rural residences are seattered Shroughout the area adjacent to the southern
slopes of the Jurapa Mouwntains.

The eclimate is semi-arid, and the Jurnpa MounSains have & Sonoran $ype
of vegetation sharacterized by the predominsnce of chaparrel. Nearby River-
side has an aversge annusl yainfall of abous 11 inches.

Eakura apd ssone of woxk

This report is dased on the mapping of sa ares of sbous 15 square
niles. This field work was dome intermittently from Apeil 1949 to Marsh
1950, and wos supplemonted from ¥ime to $ime by laboratory imvestigtlons.
Aerial photogrerhs of the United States Depsriment of Agrisulture weve
nsed 28 & base for the mepping, togethsr with enlargemsnts of the United
States Geologloal Survey Sopogrephie maps of fhe Fontens and Guaetl quad~
fangles, Both map and aiy photograph Dases ware ad a seals of a guarber
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2.

of a mile to the inch. Nost of the work was done on the topographie maps,
wvhich proved %o de very accurate and deSailed,

Ia addition %o the geologic map of the Jurnpa Mountains (pl.1) &
plane~tabls map of Jensen's quarry was made or s scals of 200 feet egquals
one inch (pl. 2). BSeventy six rock specimens were collected, and petro-
graphic studies were made on thin sections cut from fifteen of these speei-
mens. On the basis of the fisld and laboratory studies, eight geclogie
upits have besn delineated in plate 1. Limttations of time made it in-
pragticable o divide these units further. Moreover, it was nod possidble
to make detailed mineralogieal studies of the contsct-metamorphie deposiys
and of the pagmabtites in the area,

For purposes of description the Jurupe Mountains are hers divided in-
to three parts: (1) a large, nearly isolated hill northeast of Jensen's
quarry; (2) the central, more mountainous area from the longliude of Jen-
san's quarry to the narrows immediately north of Shannahan's quarries;

{3) the irregular hills that lie vest of Shannahan's quarries.

DErpose
The present inmvestigation was underdaksn to obtain a ressonadly de-
tailed map of an area never before siudied By other than reccznalissance
mothods. This avea constitutes one of the northeramost known oocurrences
of rooke characteristic of the Soushern California batheolish, and 1% is
possidle $o sorrelate individual rock types with dhose so well dsscrided
tmwgoamtethn soush by Larsea. y The Jurups Mountains contain

@ G o Gn UE Gh WD O R B S AN WS G G TS G NR G WS M N S SR M W R A W M W AR A W AR W e e

1/ Larsen, B. 8., Batholith and assosiated roeks of Corons, KlsinoXe, and
:-u Tmis Rey quedrangles, Southern California: Geol. Soe. Amer. Memeoir 29,
948,

_-*‘----‘-**--‘—ﬂﬁﬂﬁﬁﬂ--ﬂﬂ‘-"ﬂﬂﬂﬁ--‘

deposits of mardle from which cement is made and also graxdtie yodks of



3.

eesonomic importance. Several of these depoaits have bdeen exploited by
quarrying methods. Jensen's quarry, a locality remowned for its rare
minerals, lies within the mapped area. TFegmatites are sbundang, and ine
formation on their habits has been obtained Dy mapping them.

I wish %o express my gratitude to Dr. R. H. Jahns of the Califomia
Institute of Teshnology, who suggested and supervised this project and who
provided several valuable suggestions regarding the contents of this manu-
seript. R. B. Cobdb gave his time genexously in eapably aiding the plane
$abling of Jensen's quarry. J. A. Roddick alded in taking the photomicro-
graphs. The Riverside Cement Company was cooperative in permitiing geo-
logic investigalions at Jensen's quarry.

General gzeology
The Jurupa Mountains are in the northemrn part of the Perris fanls

block, as defined by Dudley. 2/ This structural unit is bounded on the

WE SR NS e MR W AR W M AR MR WM OB W W M SR SR AN G AR G SR Wk S NP GN SE AN W WR W R e We @S o

2/ Dudley, P. H., Fhysiographic history of a portion of the Perris Block,
Southern California: Jour. Geol., vol, 44, p. 358, 1936,

W Wh BR MD AR OGP PR Wh ES Mk A WM D R M T N R W G Wk Gm W Gk S GE W W A A W S S S8 e R AR

east by the San Jaeinto fauld, on the west by the Elsinore-Chino fault
system, and on the north by the base of the San Gabriel Mountains.

The Jurupa Mountains are composed of erystalline rocks and probably
contain the northernmost outcrops of ignecus rocks that clearly are a part
of the Southern California batholith, 3/ These crystalline rocks consist

P N W en N N WR S5 MR W WP SR SR AN b WS AR S0 NN N oh Wk R G GR R AR T B G W M S G R OB W

3/ Larsen, B. 8., op. cit. 1948.

G D GR NP OGN AR NN GR aGR WS M Ge N G B MR W @R MR R W R @R WR G D W A A W G G @ O W e W



4.

of a oomplex series of pre~-datholiik metasedimentary rocks, and bathelithis
rocks that range from gabddro %o leusogranodiorite in eomposidion. Alluvium
of the Cucamonga fan, derived from the San Gabriel Mountains to the north,
practically emdrases the Jurupa Mountains and extends northward for about
ten miles to the base of the San Gabriel Mountains. 7The San Gabriel Moun~
tains are made up mainly of erystalline ¥ooks and are bounded on the south
by & large frontal fault gome. There i3 a porgibility that some of the
rocks of the San Gabriel Mountaine are equivalent to some of those in the
Jurnpa Mountains; however, on the basis of scursory examination of some of
the San Oabriel rocks and on descriptions made by Miller &/, the writer 1s

&/ willer, W. J., Geology of the vestern San Gabriel Momntaing: Unlv. of
Calif., at L. A, Publ, in Math. and Fhysical Science, 1934,

M G WR W WP WP W G T AR A GE GR Gh A AR YR AR MR G W T W G S AR S B T Wb A W W W S u W -

not impressed with the petrographie similarities of the rocks in the two
The nearest exposed roeks wesy of the Jurupa Mountains are the Texrtiary
formations of the Puente and Sen Jose Hills in the vicinity of Pomona. The
Santa Ans Mountains, domposed of Tertiary and Hesosolic rocks, 1ié to the
southwest. To the east and nw.th,%vnh the exception of leoal alluvisl
deposits, the Jurupa Mountains are cosxtensive with & crystalline rook
terrain that is dominated by gabbros, tonaliles, and granmodiorites of the
Southern California batholith. The region detween the Jurupa Nowntains
and $he base of the Ssn Bernardino Mountains, about 14 miles o the north-
eash, consists largely of alluvial fans. The San Bernardine Mountains
are composed mainly of erystalline rocks.
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Sensra) gtatemend
Scattered Yodies of metamorphosed me rocks that are older
than the datholithic intrustons are videspread in the Jurupa Mountainms.
Gneiss, schist and quartzite are ths moet abundantly represented roek
types. These have been groupsd together on the map (pl. 1) as giliceous
¢ Yogks, Marble is mach less common in the Jurupa Mountains,

but it has been mapped as a separate unit because of ite commercial im-
portance. Ths degres of metamorphism appears to range from moderate %o
strong. local contact sones contain such high-Semperature minerals as
grossularite, diopside, idocrase, and wollastonite; thase indicate high-
temperature metamorphic fagies near some of the contasts with intrusive
roeks. In general, contact metamorphic effects are negligible in the
goneiss, schist, and quarizite.
This metamorphie complex has been termed the Jurupa sexries by nm.ﬁ/

Wy MR Gp W A MR UR M AR Gn B WY BB WS GE AR B W W GR BR R GR R W W R W W R D AR G AR W W W

B/ Daly, J. W., Paragenesis of the mineral assemblage at Crestmore, River-
side County, California: Amer, Minerxal., vol. 20, p.639, 1938.

G TR UN Y G 4P HP GN R G WA U SR EF GR R R e R W MR SR W B A o W M R G AR W W O W W e

who believes 1t %0 de of guestionably Faleoszoic age. Ths Jurupa series
probadly is corrslative with the Triassie(?) FElsinore metamorphic series
of Dudley. &/ the writer prefers $o regard metasedimentary rocks of the

W A GF W WP W G G W NS WS G SN Wk UR W AT AR W AR WS SR SR W W W AR WP OGN AR A PR A% A @8 Wr e

8/ Dudley, P. H., Geology of a porticn of the Perris Bloek, Scuthern
California: Jour. Mines and Geol., wol. 31, pp. 487-80B5, 1935,

Jurupe Mountains as bdeing quesSionabdly of Triassic age, meinly on the basis
of the geographiec proximity of the fossilifercus Triassiec Bedford Canyon
fornation 2/ in the Santa Ava Nountains, The Bedford Csayon formabion is
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- Ee B OF s WE W AN YR WR e G G5 AR ah W WR W GE U e B BN i W AR A A AR W W G GR eE TR W W e

Y/ larsen, 3. 8., op. ei%. p. 18, 1948,

W AN W M W SH S A W SR G W YR N W G WR WE GF G P WE 4D W B AR A OB A AR WD A SR SR W W S W

less metamorphosed, so thad the two units are not very similar litholog-
ically. However, the fact that those parts of the Bedford Canyon formabion
that are of high metamorphic rank sirongly resemble the Jurupa Mountain
metasodiments, and the fact that the Bedford Canyon formation inoludes
lenses of limestone that are similar in sisze and proportion %o the marble
lenses in the Jurupa Mountains suggests & possidle correlation.

Woodford &/ belisves that masses of mardle at Crestmore, about two and

W G NS SR B W W B WD G B N S N G WE NR S G TR G WY W W S WS W R G WR AR W e AR WR WD e e

8/ voodford, A. 0., Crestmore minerals: 38th Eeport of the State
Mineralogist, Calif. State Mining Bureau, p. 336, 1943,

GE G G M WS MR WR WS G TR AR MR 4R W WS AR G AP S B S SR WR SR G S WR W W W W WE W N W WS e

three quarter miles east of Jensen's quarry, are prodably Upper Paleogole
in age. He infers this from the occurrence of the fossiliferous Furnace
limestone &/ in parts of the northeastern San Bernardino Mountains, about

W WD AR B R WR G N B YR G AR G TS G AN e TR W W BE BE A MR W W G W GR A AR AR W R W A e W

%/ Woodford, A. 0. and Harriss, T. 7., Geology of Blaskhawk Canyon, San
ernardino Mountains, Oalifornia: California Univ, Dept. Geol. Seoi.,
Bull, 1‘7. PP» 255.304’ 1%38.

@R S AR 6P W AP R G AR B @) YR G R N AR AR SR AW W R A W AR YR SR W0 SR G R U A e W W W W W

40 miles northeast of $he Jurupa Mountains, and from evidence cited Yy
Webb .3:.9/ that the marble at the Winchester quarry (about 38 miles %o the

WE WS R W WE WP AE W D W A GR WS G A G GRS W S G T G G S N Gy S GRS G W R G W W e G e

10/ Webb, R. ¥W., Evidence of the asge of a crystalline limestomne in Scuthern
fornia: Jour. Geology, vol. 47, pp. 188-201, 1839.

W G WP M OB N P ws WS M AN AR SN IR W WD GE GR @D AR G G M TR ) S W AR A W W AL R AR WP N WS W

mjhust) 1s Mississippian in age. However, outerop areas of Furnace
limestone are separated from Crestmore (and the Jurupa Mountains) by two
mjor faults of considerable displacemens, the San Jaeinto and the Sam
Andreas, and Webb's dating is based on only one fossil, a eyathophylleid
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ooral, that was found in 2 $alus pile.

Slliceous metamorphie rocks
Siliceous metamorphie rocks constitute the most widespread lithologis

uait mapped in the Jurupa Mountains. In the eastern vart of the area these
rocks are pradominantly biotite-rich gneisses and sehists; in the central
var$ blotite-rich gneicscs and rmiscoviie and biotite bearing quarizites;
and in the western part fhey are mainly impure guarizites. Foliation is
gommonly well developed in these rocks. In most cases it is steep dipping
and parallels the eontact of the nearest inirusive body. In places the
foliation is highly eontorted and ptygmatically folded. Vherever observed
in the same outerop the foliation and the bedding seem to be parallel in
both plan and section. The silicevus metamorphic rocks attain a meximm
apparent $hickness of abeout 38500 feet in the szstern pert cf the mcuntains,
but the characteristic ccourrence of these rocks as narrow septa between

magses of intrusive rocks precludes any estimate of original thickneas.

Gnelss and schist

Gneiss and sudordinate schist are the most abundant of the siliceous
metamor¥phic roeks. Both the guneiss and the schist contain numerous 1it-
per-1it stringers, mainly of guarts. The gneissic banding ranges from
quarts-rich bands about a millimeter in thickmess to bands that attain
thicknesses of two centimeters. In places the gneiss appears $o be in-
tinately assoclated with material of magmetic derivation.

Mos$ of the gneiss consists chiefly of guarsr, subordinate biotite,
alkall and plagioclase feldspars, and some muscovite. In the typicel
gueiss gray and dull-vhite bands alternate on fresh surfases. The rock as

a whole weathers %0 & light drown.
Less commonly ths gneiss is light gray on fresh surfaces and weathers



%0 a mostled gray and white. A little of the gneiss is tan on fresh sur-
faces and brown on weathered ones. IFacies containing grammlitic textures
ocour in some of the gneisses. Some of the less-metamorphosed gneisses
have local relic textures im pars; the subangular shape of many of the
minerals in the original sediments is retained. Quartz with a distinct
groeasy luster is charscteristie of a few of the gneisses. Clay minerals,
ehlorite, and limonite are the prineipal weathering products of the gneiss.

The schists are less abundant than the gnelisses and less diversified
in composition. They commonly are gray-blotite-quarts schists that weather
dark drown. A dark-gray schis$ $hat consists largely of fine-grained
amphiboles occurs sparingly throughout the Jurupa Mountains. IS is best
exposed in the west face of the Declegrille quarry vhere it occurs as in-
elusions in Boneall tonalite that reasch lengths of several tens of feet.

A Sypical quartsz-biotite gneiss forms a septum between Woodson Moun-
$ain granodiorite and Bonsall $Sonalite on the slopes of the first hill south-
sast of the eastern Shannahan guarry. It has distinct gneissie danding;
the white layers are about one millimeter thick and the gray layers average
near five millimeters in thickness. Under the microsdope it has the fol-

lowing characteristics:

Kinezal Estinated Bemazks
EPercentage
Quarts 60% mostly in anhedral grains; has sirain

shadovs and sutured texture; ranges in
diameter from 0.2 mm. %0 1.2 mm,

Plagicolase 16%  Anga

Bledite 108 plecehroie, tan io dark reddish drown.
ingite v% |

Oribeclase of highly altered

Sphene 15



Figure 2. —=——- Fhotomicrograph of part of thin section described on page
8. Note parallelism of quartz (qz) of simllar oriemtation and alignment
of biotite (b). X nicols. X39.

Mgure 3. =~—-— Fhotomicrograph of part of thin section described on lower
part of page 9. ¥Field consists mainly of quartz, plegloclase and biotite.
X nicols. X359,



Apa¥its
Ors minerals 1%
Ziroon

Segondary sminerals
Clay minerals
Uralite

Chlorite

Limonite

as inclusions in biotite

daveloped from feldspars
developed from aungite
developed from blotite

A gquarty-bictite sneiss eollectod adout z foot from a consast with

tonalite rear the twe adlocent gold proaspecte in the south-gcentral pars of

the mayped eren congists of felsic dands that reash 15 millimeters in

thiciness and rmefie Dandes that attain a thieknosas of & rmillimedere. Undey

the micrrscope 1% has the following characteristiea:

Bnersl Estimated
Zergentage

Quarts 66%

Biotite 18%

Plagicelase 108

Orthoclase 6%

Muscorite 3%

Sphane

Ore minerals 14

fireon

Rutile

Secondaxy minerals

seficiia

Chlorite

Clay minerals

Romarks

ranges fron U.2 mm. bo 2.0 . in
dlameter; highly strained; also has

a fow gmall fractures

average sige of erystals aboud (.8 mm,

by Co4d mm. ; plecehroic fron almost
coloriess 8o a 1ight reddish browm

Angg

may completely enclose partly digested
vlagioolase

developed from feldspars
dsveloped from diotite
dsveloped from feldspars



10,
Lnonite
Epddote(?)
A $hinly-banded speeicen of gquarts~biotite gneiss collected from nwer
the middle of the thick netamorphie seoction in ths castern pa¥t of $he ares
has the following charscteristioe when obasstred bemesth a nmicrossope:

Hineral Bamaghke

Quarts 6c% has strain ehadows and snfured Sexbhure;
mxiam dianeter 0.7 mu.

Biotite 184 nleochyole, tan $o dark reddish browm

Flagloolase 104 Ahga

Hascovite »h

orthoolase B highly altered

Horndlende 2% pleccheoisn sintlar 8o that of biotite,
Bat less intense

Sphene

Ore minerals

Apatite 1%

Eutile

Ziveon(?)

Clay oinerals doveloped froz feldspurs

Epidote

Limonite

Serielite devsloped fron feldepars

Chlorite daveloped fronm Diotise

martsite
. Iwpure quartstte is the prewatling metssedimentayy rock in the vest-
orn pard of the Jurupa Mountains, whers 1% reachen sz eshimated meximm
apparent $hiskness of 3000 fess. Ths quartsite is a cwdely danded, light



Figure 4. ~—--= Fhotomicrograph of quartz biotite greiss described on page
10. TField consists mainly of quartz (qz) and bietite (b). X nicols. X39.

Figure 5. =——= Photomicrograph of quartzite K described on page 1ll. Field
largely made up of anhedral auartz crystals. X nicols. X39.



gray rock with a greasy, vitreous luster. Weathered surfaces range from
yellow brown to dark reddish dbrown., Blotite and chlorite ere the chief
constituents of the dark bands in most of the quartzite. Pyrite crystals
that reach 0.2 millimeter in diameter are disseminated throughout the quartz
of some of the quartzites. Minute needle-like crystals of sillimenite(?)
occur locelly along fractures within the quartzite. Clay minerals are
Present in eome of the quartzites and probably were derived from feldspars.
Quartzite is resistant to erosion and the trend of many of the ridges in
the Jurupa Mountsine is controlled by the trend of gquartzite beds that
underlie them.

A thin section cut from a typical quartzite, collected in the
south-central part ef the sree, heg the following characteristics when

observed under & microscove:

Minersl Estimated Remarks
Percentage
Quarte 8% apparently not as much strained es

quertz in the gneiss; size range from
0.2 mm., to 2.0 mm, in diameter

Muscovite Xy ]

Biotite by Pleochroic, pale yellowish brown to tan
Hornblende 2% plecchroism similar to that of blotite
Apatite

Zircon as inclusions in quartsz

Ore minerals P 3 usually in elongeated bleds

Sillimanite in long fibers and needles

Secondary minerals
Chlorite | common in oracks between quartz grains

Contect-netamorphic rocks
Zones of calc-silicate contact rocks that attain 10 feet in thick-
ness are vell developed at Jensen's quarry, near the marble bodies a

short distance west of Jensen's quarry, and in the westernmost metamorphic
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roeck that appears $o0 be a roof pendant in the Woodeon Mountain grancdiorite
in the western pert of the area. These contast rosks are divisible into
three general classes: (1) dark-brown, gressy-appearing skayn, composed
largely of grossularite, generally with sudordinate caleits, quarss, and
eptdote; (2) a vhite rock that weathers light gray and is composed almost
entirely of wollastonite: (3) a quarts-rich rock that ranges from white %o
1ight gray in solor and 1s eharacterized by idocrase, diopside, sphene,
grossularite, or augite(?); either singly or in combinatton. 2/ Rougn

--“‘-‘--“---‘-Q"_-“‘-*“—--ﬂ‘_-----.

11/ A detailed mineralogical study of the contact-metamorphiec deposits is
beyond the seope of this report. The mineralogy of the deposits in Jen-
sen's quarry is similar to that at the world-famous looalities of nearby
Orestmore. Dr. Joseph Murdoch of the University of California at los
Angeles has made some mineralogical investigations at Jensen's quarry aad
has descrided some of the rare minerals that ocecur there. For a detalled
deseription of the mineralogy at Crestmore the reader is referred %o Wood-
ford's paper, “Crestmore Minerals® or the paper dy J. W. Daly, "Para-
genesis of the Mineral Assemblage at Crestmore, Riverside County, Cali-
fornia.* Both of these papers are cited in this report and are included

in the Jist of References Ciled.
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surfaces of weathering characterize the outerops of most of the cale-

ailicate rocks,

Kardble
Recrystalliszed limestone, chiefly fine-to medium-grained marble, is

thickest and most broadly distriduted in and around Jemsen's quarry, and

in the hills immediatsly west of this quarry. It also ococurs at the Glemn
Avon quarry where i% forms definite lenses within silicecus metasedimen-
tary rocks. These lenses are 70 feet in meximum thickness. A bed of marble
about a fook shiek is present in the westernmost metamorphic Vody that ap-
‘pears to be & roof pendant in the granediorite, but 1t is not shown on the

nED.
The marble is resistant to erosion and srops out boldly. IS is white
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and is composed largely of meatm-to coarse-grained caleite. %he marble
ocours as beds that varely excesd two feet in thiskness. Graphite is
abondantly disseminated in a few of these beds, mmd periclase, drusite,
and hydromagnesite also occur in the marble. Herer sonstituents, de-
seribed by Murdoch and Fahey 22/ from Jensen's quarry, comprise spinel,

G W A AR N SR WD AR W AR AD G AP W WD A M ORGP BK G Y S WG W AP B TR G e G S W A e ER W

13/ Murdoeh, Joseph, and Yahey, J. J., Geikielite, a new find from
salifornia: Amer. Mineral., vol. 34, yp. 635-838, Kov.-Dee. 1949.

vyrite, pyrrhotite, dlopside, Torsterite, snd geilkielite. lsyers of
yellowish predazzite, a few inches to a foot thick, are assceiated with
the narble.

The stratigraphic pesition of the marble in the metasedimentary series
is not determinsble from evidence in the Jurups Mountains. Dely 33/ be-

WE WD G AR WP AR W GRS W W G G W AR G SR W @R PN R SR W AR W W W A BB W W B e A W ae G

?’ Daly, J. ¥., The geclogy and minerslogy of the limestons deposits at
;Testuore, Riverside County, California: Unpublished MasSer's Thesis,
Calif. Insd. of Teshnology, 7. 17, 1931,
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1ieves that the limestone (mardle) deposits at Jemsen's quarry are cor-
relative with the Chine limeatons (mardle) at Crestmors, which he believes
t§ be stratigraphically higher than the greater part of the siliceous
motasedinents. Commonly the marble is separated from the intrusive rocks

by & narrow zone of cale-silicate rock.

BATEOLITHIC ROCKS
Sen Maxeos gabbro
Isolated Dodies of gabbro oecur in the southern half of the centrel
and western parts of She Jurups Mountains. This gabbre is rieh in horn-

blande and charscterized by zoned feldspars in the bytowmite range. The
@bbro is probably a hoynblends-yish fagies of the Sam Marsos &abdbro, &



14,

videspread membar of the Southern Californla datholith., Miller 14/ TP
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14/ Miller, F. 8., Petrology of the San Maroos gabbro, Southerm California:
e0l. So¢. Amey. Bull., vol. 48, p. 1397-1426, 1937,
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posed the name of San Marcos gabdro for gadbroie rocks that ocour in the
San Inis Rey quadrangls. This name has been used loosely to ineluds rooks
ranging in composition from norite and olivine gabbro to quarts gzobdbro. The
San Marco gabbro probadly is the cldest rock of the Cretasceous(?) Southern
Californis batholith. s/
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16/ Larsen, E. 8. op. cit. p. 43.
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Two textural varieties of gabbro ocour in the Jurups Howntains. One
of these 1s & dark-gray, msdium-grained rotk that weathers $o a dark reddish
brown, and forms the bulk of the gabbro masses. The othor is a mottled dazk
gray and white, bLrowm-weathering rock that is confined to the peripheral
gzones of the masses. It may repreasent a facles of the gabbrs that was con-
taminated by later intrusive rocks, although theres is no mineralogical
evidence %o indicate this. The typical texture of the peripheral gabbro
consists of sones of medium-grained crystals, surrounded by zones of
fine-grained crystals, which is suggestive of & heterogenscns origin for
this rock $yre. Irregular segregations that are rich in hormblende ocenr
in gome of the gadbro bodles. Most of the gabbro octupies high Sopographic
positions in the Jurupe Hountains as it 1s resistant to erosion; although
& few of the gabbro bodies are in areas of aﬁbma topography.

A specimen of gabdbro fyom near the center of ths largest gabbro mase
in the Jurupa Mounsaing, a body in $hs south-central part of the arez, is
tyrical of the Dulk of the gabbro. It has an aversge crystal sisze of a-
round a miliimater in length, and the following propertiecs when sxamined
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banenth a misrogeopst

Zercontage
Flagioclase 60% soned Angp.gni numercus inslusions,
mostly epatite
Hornblande 268 plecchroic in shades of lizht browa
Angite 10%
Ore minerals 2%
Quarts 1%
Apatite 1%
Ssgondery minszala
Chlorite developed from hornblende
Uralite developed from auglte
Limonite
Clay minerals developed from plagioclase

A specimen of gabbro from the same Dody as the preceding specimen,
tut collected approximately 16 feet from the southeastern border of the
gebbro, has the following propertiss under the miorossope:

| 2eremitags
Plagloclase 6o% soned An.,i y) &verage crystal
size abou ‘?% z)m. by C.8 ma.
Hornblende 306 rlsochrole in shades of light browm;

oontains abundant inelusions of ore
ninerals; crystals average 1.0 mm,

in lenghh
Augtlte o some ore mineral inelustons
Ore zinerals 1%
Secondary xlasrals
Iimoni be

Uralite doveloped from augite



Figore 6. ===-- Fhotomicrograph of part of thin section of gabbro de-
seribed on bottom of page 156. TField dominantly plagioclase (pl) and
hornblende (k). X nicols. X39,

Figure 7, ————= Fhotomicrograph of part of thin section of border facies
gabbro described on pege 16. Note range in crystal slzes. Plagloclase

(pl), hornblende (h) and augite (au) are the dominant minerals. X niceols.
X389,
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Chlorite developed from hornblends
Clay minerals developed from plagloclase
A specimen of border-facies gabbro obtained two feet from a tonalite-
gabbro contact in the gabbro body that tops the 1700 foot peak in the

first hilléms% of Jensen's guarry has the following mieroscopic charac-

teristics!
Hineral Bstimated Remaris
Fercentage

Plagicclase 60% goned in Yytownite range; crystals as
large as 3.5 mm. in length and 1.0 mm. in
width; generally 1.6 mm. in longest
direckion.

Hornblende 20% pleochroic, tan to light greenish brown;
most crystals between 0,75 mm. and 1.5 mm,
in length.

Avgite 2%

Biotite 4%

Quarts 2%

Ore nminerals

Apatite 2%

Secondaxy minerals

chlorita developed from hornblende

Uralite developed from augite

Clay minerals developed from plagioclase

Linonite

A thin section of gabbro from the large gabbro body adjacent to the
questionable fault in the south-central part of the area shows the fol-

lowing properties beneath the microscops:

Rercentage
Plagioclase 1 4 goned, Anws_ga; largest sbout 3.0 mm.

by 1.0 mm.; commonly crystals are
near 1.5 mm., in length
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Hoynblende 30% plecchroic, tan to brown

Augiie o5

Quarts 1% gurrounds a few small plagioclase
arystals

Blotite 1% plecthrols, yellow brown to green
brown

Ore minerals

Apaiite 1%

Segondery minerals

Limonite

Chlorite developed from hornblends

Clay ninerals

Rpidote(?)

Gabbro from the gabbro body neareat the highest pesk in the area is
medium grained and has the following properties when examined deneath the

microsaope:
Hineral Zstipated
Eezconiaze

Plagioclase 50% goned Angg on; mumercus inelusions,
mostly apatite; largest cbserved
erystal 3.0 mm. by 1.5 mm. ; mos$
abundent crystals about 1,8 mm. by
0.8 mm,

Hornblende 30% pleochroie, tan to greenish brown;
largest observed exrystal 2.0 mm,
in length

Augibe , 144 shows rhiller structure

Bypersthens(?) 2% shows shiller struchure

Ore minerals 2% probably magnetite

Apadide 1%



Figure 8. s Phoﬁomicrograph of part of thin section of gabbro de~
geribed on bottom of page 16 and top of page 17. Note abundant hornblende
crysbals. X nicols. Z39.

Flgure 9¢ =——— Photomlcrograph of part of thin section of gabbro de-
scribed on bottom of page 17. ILarge plagioclase crystal has well de-
veloped carlsgbad and albite twinning. The plagioclase is almost entirely
surrounded by s finer-grained area in which hornblende and augite are the

prineipal minerals. X nicols. X39,



Sericite developed from plagioclase
Chlorits developed from hormdlemde
Limonite

Clay minerals

leusocratia gabdroic facles occur near the margins of some of the
£abbro dodies. A specimen of leuco-gabbro collected a foot from the
sastern contast of the largest gabdro mass in the south~csniral part of
the Jurupa Mountains has $he following properties beneath the mieroscope:

Kercantage
Plagioclase 85% soned, Angg ngi Sverage crysial
sise 2.0 o5 By 1.0 m,
Horndlende o plecehroie, tan $o0 greenish brown
Auglite 5%
Ore minerals 1$
Sphene
Apatite 1%
Secondaxy minerals
Chlorite developed from hornblende and
augite
Uralite developed from augite
Clay minerals developed from plagioclase
Bopsall Sonalite

Bonsall tonalite is She most abundant rock in the Jurups Mountains.
This rock was named by Hurldut 18/ fyom exposures near Bomsall, a ¥illage
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38/ Eurlbvus, C. 8. Jr., Deyk inelusions in » Semalite of Southern Cali-
fornia: Amexr. mm‘b. »l. 30. no. 9. P m"’m' 1933.



Figure 10, w==w= Fhotomicrograph of part of thin section of leuwce-
gabbro described on page 18 showing abundant large plagioclase crystals.
X nicols. X39.
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in the San Iais Rey guadrangle in northern San Disgo Counby. This roek
is widespread Shwoughout the Peminsulay Range areas of Scuthern Call-
‘fornia and northern Beja California. The Bonsall tonalite is probably
sorvelative with $he Ssn Jose Quartx Dieridte of northern Pnja Galifornia,
a roak that bas been desoribed by Woodford and Harrise. 3 On the basts

e OGS WE WS WP W W G ER SR G A ER WR YR R W W G B A W SR e S N W G W NS G AR W P W TR W

17/ voodford, A. 0., and Harriss, ¥. F., Geological recounsissance asross
Sierra San Pedro Mardir, Baja Califomia, Geol. S8o¢. Amer. Bull., vol 49,
P 1314, 1331, 1938, .
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of field evidence in northern Baja Califcrnia, Woodford and Barriss be-
lieve this rock to De Upper Cretaseous in age.

Typrically, the Bongall tonalite eontains numercus Inclusione of
gabbro, or metamorphie roeks, or both rock Sypes. It varies consideredly
in texture, mmd probably represents a series of separate, closely-related
intrusive masses or plutona. The inslusions generally ars elongate, and
fov exceed two feed in length. Blotite and hornblends, the prineipal
ferromagnesian ninerals in the tonalits, sommonly are oriented with their
long axes varsllel. This together with inelusions, gives the rock dis-
tinet foliation and lineation. However, some perts of ths tonalite lack
good foliation and lineation. The Bonsall tonalite im medium to coarse
grained, and ranges in coler from light to dark gray.

Salients of tonalite penetrate the gaddro in a few places, and
pegmatite dikes genetically related to the tonalite locally cut across
the metamorphic roeks., A few of the Sonalite-gabbro contasts may be
gredationsl. The sontants between tcmalite and metemorphic rooks are ia
most viaces nearly vertieal. The tonalite disintegrates more readily
vhen exposed to weathering sgents than any of the other batholithic roeks.
Some desply-veaihersd aress, largely underlain by tenalite, are well
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dissested by intermittent streams and gullies and form arsas of Lirregulay
topography. A good exmmple of this feature cocurs on the western slopes
of the hills between 1LB0O and 2800 fest southeast of the Deeleavills
quarry. In the north-scentral part of the Jurupa Mountaing, where gremodio-
rite and Sonalite are in contact, the granodiorite side of the contact is
characteriszed by larga, bouldery onterops. A subdned, grus-sovered sur-
face is on the side underlain by $onalite. Some large residual, boulder~
like tonalite bodies protrude sbove the weathered surface. Veathering
"plums® consisting of round bodies of fresh tonalite that reach four fee$
in dlameter, apparently entirely surrounded by disintegrated, gramular
$onalite, are conspicuous in some of the road outs on Highway 80. Sharp
contmetes ocour betwesn the weatharing #plums® and the disintegrated
material. The inclusions are more resistant to weathering and eommonly
stand out in bold relief above the ionalite.

A spscinen of medium-grained hypautomorphic tonalite collected from
the easternmost road out of Highway 60 in the area that Sonalite is ex-
posed in has the following properties beneath the microscope!

Hinexel Zatinated Bemazke
Lsxcentarxse

Flsgioclane 68% 3.33: average cryssal 2.0
R. 1@3@; . ﬁdu.u mmt
oerystals reach §.0 mm. in lemgth.

Quarts 1098 mostly in subhedral and anhedral
crystals

Hornblende . 3 pleochyois, light greenish brown

: %o dark greenish brown

Blotite 8% plecchroie, yellow brewn to gresnish

brown
 Orthoelase 4% sone imvolved in myrmekitie inter-

grovwiha

Miceroeline 1$



Figure 11, e Photomicrograph of part of thin section of tonalite
described on page 20 showing relationship between quartz (gqz), plaglo-
clage (pl) and hornblende (h). X nicols. X39.
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Apatlte

Sphene 1%
Ore minerals

Secopdary ninerals
Sericite

Chlorite
Clay minerals

as euhedral inclusions in
plagicclase

developed from plagloclase and
orthoclase

developed from horablende

developed from plagioclase and
orthoclase

Tonalite from the mass that underlies the highest peak in the Jurupa Moun-

tains has the following properties when observed bensath the microseope:

rareencae

Flagloclase 61%

Quarts 20%

Biotite 10%
Hornblende 5%

Auglte 2%
Sphene
Zircon

Ore minerals 2%
Apatite

Segondary minerals
Antigorite
Chlorite

Clay minerals
Epidote

Sericite

Repazicp

goned, Anzz_sni mostly subhedral
crystals; average oerystal 1.0 mm,
by 2.0 mm.

mostly snhedrsl crystals; slightly
fractured and has strain shadows

rleochroie, tan to chestnut brown

pleochroie, tan to dark greenish
brown

developed from auglite
developed from biotite and hornblende
developed from feldspars

developed from plagioclase



22,

Yoodson Mountadn granodiorite
Granocdiorite is best exposed in the vicinity of the second highest

peak in the central part of the Jurupa Hountains. This locale consists
almost entirely of eliff-like, bold outcrons of Woodson Mountain granodio-
rite.

The Woodson Mountain granodiorite was named by Miller g/ on the basie
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of his work in the San Luis Rey gquadrangle. The Woodson Mountain granodlo-
rite is a leucocratic rock that ranges in color from white to light gray
and eontains only a small proportion of ferromagnesian minerals. It varles
from fine grained to coarse grained; the finer-grained facles gencrally
are confined to morginal gzones of the nlutons. NHo evidence for the age
relationshiy betweon the coarse~grained and fine-grained facles was obe
tained in the Jurupa MHountains. Dr. Jahns 19/ believes that the fine~

grained facies of the Woodson lounbtain granodiorite ig the younger of the

WP WE WE e TR B TS R W G e W e T M GE . B MR W G G R W S WM WS AR oW WE b @ W W e s am

18/ Jahne, B. H., Oral commnication; May, 1950
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two in the Pala district of Southern California as there it commonly ecuts
across the coarse-grained granodiorite. The granodiorite is loeally
gneisgic, and in a few places it contains inclusions that appear %o have
been digested to varying degrees. This "mixed zone" is rmuch narrower than
that of the Bonsall tonalite and gneissic banding ie not as widespread as
i% is in the tonalite;&‘ Rarely the grancdiorite has a porphyritic texture,
with phenocrysts of flesh-colored microcline, that attain six millimeters

in maximom dimension, embedded in a fine-grained quartsz-feldspar matrix.
Contacts between the granodiorite and the metamorphic rocks eommonly are
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nearly vertiecal.

The Wondson Mountain grancdiorite clearly is younger than most of the
other crystalline rocks in the area, as it transecis them. lMany of the
vegnatite dikes are derivatives of the Woodson magma, and these cut all the
types of crystalline rocks of the Jurupa iountains., The granodiorite is
one of the most resisbant of the rocks in the Jurupa Mountalne. It eom-

monly crops out in large exfoliabion dboulders, termed by Larsen ?;(V
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20/ Larsen, E. S., op. oit. p. 114, 1948.

“boulders of disintegration'. The outer shells of themse boulders are
noderately disintegrated and erumbly. Small scale cavernous veathering
and ineipient pedestal rocks are local features of the granodiorite.

Une thin sechtion of ¥Woodson Mounitain granodiorite has the composition
of quartsz monsonite. However, this discrepancy is believed to be due to
a local microc¢line-rich area in the thin section and not to be representa~
tive of the rock. This specimen ls of a medium-to coarse~grained rock
that has & crudely-developed porphyritic texture. It was obtained ap-
rroximately 1600 feet east of the eastern Shannshan quarry. Under the

mieroscope the thin eeection of this specimen has the following rroperties:

Mineral Zgtimated Heparcsg
Lergentage
Plagioclase 6% Ange og; most crystal dimensions be-
f.o and 4,0 mms.; involved in
2 little myrmekitlic intergrowth
Microcline 35% may surround and embay plagioclase;
largest observed crystal 9.0 mm. by
4.0 mm.
Quartsz 244 strain shadows
Biotite 5% pleochroic, light tan to dark greenish

brown



Figure 12, ew=- Photomicrograph of a part of the thin section described
on the bottom of page 23 and the top of page 24. ILarge mass of micro-
cline (mi) has numerous poikilitiec inclusiong. Ofher minerals in field
are quartz (qz), biotite (b), and plagioclase (pl). X nicols. X39.
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Figure 13, w~==— Photomicrograrh of part of thin section of granodiorite
described on page 24. COrude banding is sugcested, Field consists of

quartz (az), plagioclase (pl), microecline (mi) and bilotite (b), X nicols.
339,

y
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2%

developed from feldsyars
develoved frorn feldapars
developed from diotite

A specimen collected from the vestermmost of the $win -eals in the
northi-cantral partd of the area is a mediuvneto fine-grained hyrauntomorphie
rogk, Niecrvoscopie axsnination reveals the presencs of 2 smell amount of

nyrnekitic intergrovth;the following other yropertiest

Aepazis
Flagioclase 485 Af,pi OCcurs in gubhedral crystals
average 1.0 mm. by C.” mm,

Taarts 30% anhedral cryetals; largoot observed

erystal 3.0 mm. by 3.0 mm.
#erocline 1w gsubhadral arretals
Biotite 8% nleochraie, tan to chestmmt brown
uscovite 1%
24 15 vlecehroie halos in blotite
Ore minarals
Sericite develoved fron rlagloclace
Clay ninersls develored from felisyars

Ismmakites
Pegnatite dikes are abundant in the Jurnpa lountains, They are best
developed in the eaglern and in the western parts of the mapped area. Al
though pegmatites have not deen differentiated on piate 1, three types of
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pegrnatites are represented in the Jurupa Mountains: (1) pegratites that
acpear t0 be related in composiSion and genesis to the Bonsall tonallte;
(2) vegmatites that appear to be related in composition and genesis %o

he Vondson Mountain granodiorite; and (3) granite pegmetites that are
characterized by a great predominance of allali feldspars and quartsz, very
large crystals, and an irregular areal distribution. The granodiorite
pegnatites are the commenest tyre in the Jurupa Hounteins. The granite
regmatites robadbly are the voungeat vegmatites in the area and are the
least sbundant.

Pegmatites cut across all the other crystalline rocl types in the
mepred area. The dikes range in width from less than an ineh %o about 24
feet, and in length from a few feet to at least 5,000 feet. Their dold,
rib-like outcrops are conspicuous on the slopes and ridges of the area.
The pegmatites have z wide range in erystal size and a variet; of sub-
ordinate textures. Some of the perthite crystals in the granitic pegmatites
exceed 2C centimeters in length. The pegmatites are predominantly white
in color owing chiefly to the presence of abundant white perthite.

The tonalite pegmatites are characteriged by a large amount of
plagioclase. A few of the tonalite vegmatites contain hornblende, for
exarmsle the westernmost pegmatite shown on plate 1.

Hineralogically, the typieal granocdiorite regmatite consists of
perthite (generally microecline and oligoclase), light-gray quartsz,
plagioclase (other then that in the perthite), biotite, bdlack tourmaline,
and muscovite. Less common are andradite and limonite (peeudomorphous
after vyrite).

The granite pegmatites are characterized by very-coarse crystals, s

relatively-low plagioclase content, and a more diversified mineralogical
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asserblzge than the other pegmatites.
urdech and W§bh25/ revorted beryl crystals from & pegmatite & short
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21/ Murdoeh, Joseph, and Webb, R. ¥., Minerals of California: Calif.
State Div. of ines Bull. 136, p. 7C, 1948,
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distance west of Jensen's quarry. The feldspars are the dominant minerals
of most of the pegmatites, but quarts predominates in a few, as in the small
bleb-like masses of quartg-rich pegmatite in the central part of the Jurupa
lountains. Some of the pegmatites are locally finer grained, and aplitic
along their outcrops,

Most of the pegmatites have crude symmetrical zoning. Typically, this
zoning is as follows: (1) a narrow quartz-rich core commonly with well-de-
veloped perthite euvhedra and, less commonly, subhedral tourmaline; (2) an
internediate zone, aboul twice as wide as the core, that consists largely
of perthite. This gone may have a graphic texture. Biotite is gensrally
abundant contiguous to the core, and muscovite is less commonly pregent!
(3) a wall zone approxinately six times the width of the core and eonsist-
ing mainly of a medium-grained mixture of quarts, feldspar and biotite.
Commonly the well gzone is thinly banded.

There are exceptions to the descrided internal arrangement for the
Jurupa Howntain megnatites. In vlaces the core lenses ocut, and the inter-
nedizte zone occuples the central position. A few of the regmatites are
agymmetrically zoned, and nany are devoid of any clearly recogniszable zoning.
The vhenomenon 6f maltiple goning, in which several quartz-rich cores are
present, occurs in some of the larger pegmatites. Multiple zoning is ap-
parently brought about by the late injection of pegmatitic material into
fractures developed in the already solidified portions of the pegmatite.

In general the goning in the pegmatites of the Jurups Mountalns con-
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formg with the goning classification proposed by Cameron, Jahns, McNair,

and Pago;gg/ the commonest discrepancy being in the characteristics of
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22/ Cemeron, E. N., et. al., Internal structure of granitic pegmatites:
¥on. 2, Becon. Geol., p. 20, 1949.
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the wall zone. The wall zones of the Jurupa Mountain pegmatites are
generally composed of much smaller orystals than the wall zones typieal of
the pegmatites of the provosed classification.

Graphic intergrowths are uncommon in the pegmatites of the Jurupa
Hountaing. They generally are of the well-known graphie granite typve, in-
volving perthite and quartz; however, graphic intergrowthe between
tourmaline and quartz are present in some of the dikes. BSome of the
peguatites that traverse the siliceous metasedimentary rocks contain a few
grall inclusions of counidry rock.

The pegmatites resist westhering and are commonly the controlling
factor in ridge develecpment. They are most abundant in the silicecus
metasedinents and may either crosscut or trend parallel tc the bedding.
Almost all of the pegmatites of the Jurupa lMountalns dip steeply: Host of
the pegmatites in the western part of the area are not traceable into the
granodiorite for more than two or three feet beyond the granodlorite-
giliceons nmetasediment contact.

The pegmatites of the Jurupa Mountains contrast with most of the
famous gem-bearing pegmatites farther gouth in Riverside and San Diego
Counties both in attitude and mineralogy. The Jurupa Mountains pegmatites
are nuch steeper dipping than the typical gem-bearing pegmatites and alse

lack the lithia minerals that are characteristic of mest gen pegmatites.
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QUATERNARY SURFICIAL DEPOSITS

Gepexal siatement
Two Quaternary surficial deposits have been differentiated and mapped.

They are old alluvium and recent surficial deposits. The symbol used on
plate 1 for the old alluvium is Qoa; that for the recent surficiazl de-
posits Qal. 0ld alluvial fan deposits constitute the 0ld alluvium. The
recent surficial deposits in the ares mapped include: (1) coarse gravel and
gand of the Cucamonga fan; (2) asolian sands; (3) recent alluviun from the
Jurupa Mountaing; and (4) a few talus and slope wash deposits which mask

significant amounts of the underlying rock.

Becent gurfiolal deposits
Recent surficlal deposits are widespresd in the mapped area. Their

maximum thicknesses were not determined in the present invesbigation,

Cucanonga fan deposits
The Cucamonga fan almost surrounds the Jurupa Mountains. It contains
a wide assemblage of clastic material mostly derived from the San Gabriel
Yountaing. Some of its constituent bounlders exceed two feet in diameter.
Distributaries traversing the Cucamongs fan have loeally cut deeply into
the fan. Southwest of the Declegville quarry, a long siraight, stream-
cut bank, aboub 40 feet in maximum height, is a conspicucus topograrhical

feature in the alluvium.

Aeollan sands
Aeplian sends overlie a large part of the Cucamonga fan in the mapped
arez. This sand is best exposed along the norsthern front of the Jurupe
Mountains, where the prevailing winds have locally piled it up in "drifte"
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and clirbing dunes. These dunes and *drifts" are active, and sand move-
ment can be observed on them on windy days. The constituent sand of these
deposits is white in color and largely quartz and feldspars. The aeclian

depcsits probably do not exceed 40 fee$ in thickness.

Recent alluvium from the Juwrupa Mountalns
Recent alluvium from the Jurupa lMoundaing forms fan deposits bordering
most of the southern slopes of the mountains., This alluvium is characterized
by smaller fragments than the typloal Cucamonga fan material, and by con-

taining rocks common in the Jurupa MHountains.

Talug and slope wash
Talus and slope wash locally obscure small areas of the underlying

rock. Both talus and slope wash are best represented in the vieinity of

Jengen's quarry.

014 alluvium
014 alluviun reaches an estinated maximum arparent thickmess of 80
feet in the Jurupa lountains. It is best exposed in the easternmost road
cut of Highway 60 within the mapped area. The old alluviuvm is a crudely-
stratified fan denosit that consists of irregularly-shaped rock fragments
that reach a foot in length, sand and gravel. The rocks of the cld
alluviun were apparently derived from the Jurupa Mountains., Thig fan

material is generally rather well consolidated and occurs at high levels

and as bench eappings.

STRUCTURD

The Jurupa Mountains mey represent a reglon of structural transition
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between the prevailing structural trends of the Feninsular Ranges %o the
south and those of the Transverse Ranges o the north, The general
structural trend in the Feninsular Ranges is about north 35 degrees west.
The Jurupa Mountains internal structural trend averages north 7C degrees
wost, and they have an east-west topographical trend. The structural and
topographicel trends of the San Gabriel Mountains are generally east-west.
The Jurupa Mountains are in the northern part of the Perris fault
block. The Ferris fault block is dbounded by the 8an Jaeinto fault on the
east, the frontal fault zone of the San Gabriel Hountains $o the nerth,

and the Elsinore~Chine fault system to the weat.

Faunlts
The bulk of evidence in the Jurupa lountains disfavors any large,

continuous faults, and, most likely, the lines of rupture that are mapped
as questionable faults on plate 1 are essentially joints along which a
very small amount of movement took place and which provided channelways
for local hydrothermal sclutions. These gquestionable lines of rupture
are the only evidence of faulting in the Jurupas Hountains. The presence
of faulting is suggested by: (1) a few distinct linear structural
features that transect the topography (these are best seen on serial
photographs); (2) a probable local offset and ourving of some of the rock
unita that strike into the faults(?); (3) the apparent truncation of a
pegmatite dike by a fault(?): (4) local zones of hydrothermally altered
rock and siliceous material along the traces of the faults(?).

Conversely, the only bedrock exposures along the faults(?) reveal no
trace of movement, and offget bedding hasn't been definitely established,
mainly due to the dearkh of critical outerops.

It ia possidle that the Jurupa Mountains are an upfaulted blogk, and
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that they are bounded by marginal fanlts; however, no evidence was found

to substantiate this hypothesis and the following negative evidencs is
offered: (1) the rocks of the mergins of the Jurups Hountains are virtual-
ly in the same state of weathering as those tha$ underlie the central parts
of the mountains. They are rather fresh and laeck shattering, shearing,
brecelation, hydrothermal alteration, or cther features normally associated
with large faults; (2) the borders of the Jurupa Mountains are narked by
numerous salients and embayments, and henece do not have the linear aspect

that frontal faul¥ing eommonly produsces.

Internal structures

Foliation is abundantly developed in the granitic intrusive rocks,
especially the tonalite, and in the siliceous metasediments. OGenerally
the foliation in the intrusive rocks and the foliation in the metamorphic
rocks are parallel and dip steeply. The foliations are also parallel to
the contacts between the %two roek i$ypes. In most places the contacts dip
gtesply outward from the intrusive bodies.

Foliatlon in the intrusive rocks is primary and apparently is due %o
late-stage magmatic flowage. IEvidence for $his is the parallel alignment
of ferromegnesian minerals and parallelism and elongation of genoliths,
The directional trends of the primary foliamtion vary; however, the com-
nonest trend is between ncrth 70 and 85 degrees west.

Foliation in the metamorphie rocks probably is secondary. This
foliation merally trends betwesn north 40 and 6C degrees west in the
sastern part of the Jurupa Hountains; its trend is variadle in the central
part, and in the western part the dominant trend is between north 70 and
856 degrees vest.

The best-developed set of Joints in the Jurupa HMountains are steeply
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dipping and trend northwesterly. A more poorly-~developed group of steeply-
dipping joints is aprroximately at right angles ¢ the first. The Woodsen
Hountain granodiorite commonly has & set of near-vertical Joints approxi-
mately noymal to its contacts, and a less well-developed sed of joints
parsllel $o its eontacts. liany other jJointa in the ares, commonly poorly

developed, cannot de easily assigned %o any of the above joint sets.

liode of suplacenent of the batholithic rocke
The primary magms of the batholith is belleved by Lursen -3-‘3-/ $o have
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23/ Larsen, E. 8., op. cit. p. 171, 1848.
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been gabbroiec in nature, and the different batholithie rock types are be-
lieved by him to have resulted from the differentiation of this magma. He
is of the opinion that stoping probably played an important role in the
emplacenent of the magma. Zvidence of this includes the numerous xemnoliths
in the different plutons, and parallelisn of the invaded rock-iatrusive
contacts. In general, evidence in the Jurupa Hountains substantiates
laresen's belief regarding the importance of stcying. Inelusions are plenti-
ful in the intrusive rocks of the area, particularly in the Bonsall
tonalite. These inclusions are commonly less than two feed in length, but
a few attain greater sizes. The inclusions probadly are due to the in-
corporation of the wall roek in a visecous, cooling magma. The vrocesses
of assimilation and forecible intrusion were likely active to much lesser
extents than stoping in the emplacement of the bstholithie rocks in the
Jurupe Mountains., Assimilation is present on a small scale near many oon-
tacts betwveen ths intrusive roeks and the siliceous netasediments, and it
rrobably $ook vlace on a larger scale at greater depths whers it is likely

that a hotter magma contaotsd the invaded yook. Assirilation is suggested
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by the partially digested scondition of some of the incluaions.
Smith 24/ on the basis of petrofabric analyses of some of the marble
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24/ Smith, Alexander, Structural petrology at Crestmore, California:
Unpublighed Doctoral Thesis (minor), Calif. Inst. of Teehnology,
P 26’ 1947,
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from Jensen's gquaryy staten:

#Phe specimens show strong maxima of the optic (C) axes narly normal

to the (intrusive) contact....."

On the basis of girdle patterns at Jensen's quarry, Smith belleves
that the folding of the marble might have been caused by the intrusion of
the magma., However, this evidence may only be applisable %o the latest

folding.
tarsen 28/ belisves that the forces that deformed the roecks of the
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28/ larsen, . S., op. ei%. p. 120, 1948.
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Feninsular Ranges mst have acted from the same directions from pre-
basholithic times o the present. Daly 20/ points out the fact that quarts
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26/ Daly, J. ¥., op. eit. The geology and mineralogy of the limestone
deposits at Crestmore, Riverside County, California: p. 12, 1831.
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graine in the metamorphic rocks show more evidence of stress than quarts
in the igneous rocks, and he believes thig to 1ndicate that at least part
of the metamorphism had been effected before the intrusion.

It is likely that s$oping was the dominant process involved in the
euplacement of the Jurupa Hountain intrusive rocks. Assimilation probadly
took place on 2 small seale, and foreidle intrusion may have occurred

locally.
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BCCROMIC GEOLOGY

Seneral statement
The mineral rescurces of the Jurupa Mountains that are or have been

utiligzed are: narble, mainly for cemsnt-malting iurposes, from Jensen's
quarry and from the (len Avon quarry; tonalite from the Daclegville
quarry; and granodiorite from the Shannahan guarries and from the small
unnamed quarry near the 117 degree 30 minute meridian. A few smaller-scale
operations were active {n the rast, but none of these were carried beyond
the prospecting stage. Several gold prospects are present in the
silicecus metasediments and a fevw in the gabbro. Some of the pegmatites

have been prospected by means of small outa.

Marble deposits
Jensen's {1aryy

Jensen's guarry, vh:re narble is guarried by the Riverside Cement
Company for the nmamufacture of cement, contains $he largest and best-lknown
marble deposits in the mapped area, Jensen's quarry lies in the south-
sastern part of the Jurupa Mountains. This property is divisible into three

-min rarts: the south quarry (shown on pl. 1 and pl. 2); the main quarry
{shown on rl. 2); and the north guarry (shown on pl. 1).

The geology at Jengen's quarry is dominated by the intimate
assoclation of marble with siliceous metamorphie rocks and salients of
intrueive rocks. Bedding in the marble bodies strikes northeasterly and
dips between 60 and 80 degrees %o the scitheast. Sumith 27/ believes that

-
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the marble at Jensen's quarry may be ia a tights, easterly-plungiag fold,
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However, there doesn't appear %o be any field evidence to substantiste this
belief. The marble bodies atiain apparent maxirmm thickneszses of at least
200 feet.

The main quarry is approximately 420 fest long (in a northwesterly
direction) and 200 feet wide. The north face of this quarry has a maximm
relief of 230 feat. The »im of the south face is not more than 75 feet
higher than the quarry floor.

The south quarry is roughly 320 fest in an east-wast direction and
200 fea$ in a north-south direction. The maximum vertical distance be-
tween the rinma and $oes of the faces of this gquarry is about 100 feet.

The north quarry is nearly 1000 feet in length and has a steep
sonthern face that reaches elevationa thal exceed the elevation of the
quarry floor by 150 feet.

The vressnt production is entirely from the main quarry. The ir-
regular association of the marble with other rocks precludes any accurate
estimate of the marble reserves. The hill betwesen the main guarry and the
north quarry has beon extensively prospected by diamond drilling, and it
is likely that the Riverside Company will quarry the marble there at some
future time.

The marble at Jensen's quarry, like most Southern California marbles,
has a relatively high magnesia content. However, this deleteriouns factor
for cement making is apparently offset by the proximity of the Riverside
Company plant at Crestmore, the modern and efficient methods employed
there, and the nearness to the large cement-consuning districts of metro-
politan Southern California. A paved, dompany-owned road connects the
Crestmore plant and Jensen's quarry.

Infomﬁan on the history of Jensen's guarry is rather sketchy. The
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quarry was apparently developed during World War I by the Riverside Cement
Company and production maintained unt$il 1527 when the property was shut
down. There was 1little activity at Jensen's gunarry from 1527 o 1948. The
Riverside Company did not resume large~scale cperations at Jensen's quarry
until 1848. Although no production records are available for Jemsen's
quarry it is undoubtedly supplying a substantisl portion of the marble

wsed 