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BIBLIOGRAPHY

Francis Edward Vaughan did the early work on
the region to the east of this area but did not work
far enough west to cover any of the area msupped by
the suthor.
The most detailed work previously done on s pottion
of the area was the work on the San Andresgs Rift by Dr.
George Cumming. In genersl the author quite agreed with
his conclusions and confined the larger part of his work
to the ures to the north of the San Andreas urift, ,
on the SenOnofre Breccia
Woodford is included to indicste thst his work .
is the type that should be done in the Potato Sandstone.
The suthor believes that the area mapped slong

the llission Creek J'ault has never before been stiudied

in any detailed m&nner.

(1) George Cumming, Geology of a Portion of the San
Andreas Rift. Unpublished. Cualifornia Institute of Tech.
(2) P. E. Vaughan, Geology of the San Bernardine 1'tns
North of San Gorgonio Pass, Univ. Calif. Publ., Bull.
Dept. Geol., Vol.1l7%, No.9.

() A. 0. Woodford, The San Onofre Breccis, Its Nature
and Origin, Univ. Calif. Publ., Bull. Dept. Geol. Vol.1l5,
No. 7.

(4) L. P. Noble, Report of the Advisory Committee in
Seismology, Carnegie Inst. Year Book, No.25, 1925-Z2¢.
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INTRODUCTION

The San Andweas Rift after passing through the Cajon
Pass in Southern Cslifornie proceeds approximately S 60°¢ E
slong the base of the San Bernardino Mountains which rise
to the north. About eight miles east of the city of Redlsnds
1Mill Creek issues from the San Bernsrdino lMountsins south-
west on to the &lluvium covered flood plsin. Four miles to
the west the Santa Ans River cuts north and south through
the crystalline rock. These two stireams roughly msirk the
esst and west boundaries of the srea studied. The southern
boundary is in reality the San Andreas Rift although the
edge of the Crafton Hills is shown. The northern boundary
is the Mission Creek Fault which is followed by Mill Creek
as far west as the north-east corner of the geologic map
shown in this report.
miles
The sares studied covers approximately fifteen squuze,
in ares. The maximum varistion in elevation is sbout £500
foet.
Theé sreas was chosen to be studied for several reuasons.,
The foremost resson was because the region wss most ideal
for the study of fsulting. The area contains thirteen mapped
faults, large, small, normal, overthrusts, old, and recent.
Six formstions could be studied &né resesrch could be done
on s compsiritively unexplored srea. The author slso made
a very prolonged search for fossil material in the Potato
Sandstone, s formation whose age is only known roughly from

paleobotanical evidence. This portion of the research was

doomed to failure but the ¥#f study of the region opened Up



so many problems of grest geological interest that the
suthor has never had occasgion to regret in the least

the $#ime spent.
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S UMMARY

The ares mapped contsins 1% mapped faults.
Pgults A, B, J. K, &and L are a part of the San Andreas
Rift Zone; all probsbly show recent strike-slip move-
ment, the southern part having moved north-west and
the northern part having moved south-esast. The total
magnitude of the movement is not known but if origin
of the Potato Sandstone from the schist series (of
which Crafton Hills is a part) can be shown the
total movement from time of deposition of the sandstone
may be determinsble.

The Mission Creek Fsult (fasult C) is a steep
overthrust fsult dipping north. It is marked by a broad
bund of brecciation. The total movement is not known
but the fault is still sctive. Pgults M. H., and E may
be a part of the Mission Creek Fsgult system but little
is known of them. PFPgult D-G is an o0ld vertical fault
contacting the Potato Sandstone and the Granodiorite.
Tgult ¥ dips slightly south and has fasulted fault I-G
approximately =950 feet in horizontsl component. Pault
I is tentative and probably marks the remsining bench
of an o0ld land surface.

The Potato Sandstone is a coarse, hard, arkosic
sandstone with some conglomerate containing angular
schist and granite boulders. It hss a minimum thickness
of 2000 feet, is complexly folded and badly shattered
near its southern border. From paleobotanicsl evidence

it is tentatively considered to be Pliocene in asge. No



other fossil materisl was found.

“he crystalline rock west of the Potato §andstone
consists of badly decomposed grasnodiorite cut by numerous
dikes of aplite.

The schists are & micgceous and sericitic
variety cut by granite dikes. The dip is approximately
20° south.

The #slluvium covers most of the sres mapped
south of the Rift snd is st minimum 200 feet thick.

Stresm gravels vary in composition according
to their source. Those from the esgst part of the area
are mostly Potato Sandstone; those in the westeazn portion
are largely crystalline.

The basement complex consists of undifferentiated
igneous and metamorphic rocks, probably gneisses und
schigsts to a large extent.

The San Andreas Rift is the most important
feature in the sres but less work was done by the suthor
on it than on the geology to the north beczuse the
geology of the Rift region has been so ably covered by

Dr. George Cumming.
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PHYSICAL CONDITIONS

The region is quite precipitous everywhere to the
north of the San Andress Rift. A few miles to the east of
the area San Gorgonio Pesk rises to over 11,000 feet in
elevation. This mountainous region is cut by steep-walled
canyons such ss Santa Ans Canyon and Mill Creek Canyon.
The portion of Mill Creek Canyon which follows along the
zone of the Mission Creek ¥sult is marked on the north by
several hanging valleys with waterfslls emptying into
Mill Creek Canyon. The greatest topographicg festure in
the srea, however, is the line formed by the San Andreus
Rift. To the north of the rift rise the San Bernardino
Mountsins, precipitous and rough. South of the rift stretches
the slluvigl fan, fertile ground for rich citrus groves.
The rift is the line of demarcation for every stiructural
feature except the stresm gravels and some of the more
recently deposited slluvium.

Most of the slopes north of the rift &re hesvily
covered by brush slthough s large part of the Potsto

Ssndstone has been burned over recently.
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TRATIGRAPHY AND PETROGRAPHY

The Stream Grsvels.

The stresm gravels are probazbly the most recently lsid
down deposits in the region and are presumably Recent or
Iate Pleistocene in age. They vary in composition depend-
ing upon the source of the boulders and gravel. In the
stream bottom bordering the schists in the extreme south-
past corner of the map the boulders were observed to consist
of 8/10 sandstone, 1/10 conglomerste, snd only 1/10 cryst-
alline rocks. It is appsrent that the source of the muterials
is slmost entirely the Potsto Sandstone in this stream
bed. In Warm Spring Canyon just before it enters the Santa
Ans River the boulders were observed to consist of 4/5
crystalline rocks und 1/5 sandstone. The 1/5 was apparently
a1l that the Potato Sundstone contributed although nearly
half of the fsult csnyon consists of sandstone. There &re
more streams, however, entering the fault canyon fpom the

north than from the south.



Section in Mill Creek Jjust above point
where stream enters Santa Ans River; showing un-

conformity between alluvium and stream gravels.
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The Qusternsry Alluvium

Practicslly a1l of the srea south of the San Andreas
Rift with the exception of the Crafton Hills is covered
with a thick layer of gusternary alluvium. The thickness
is apparent in the Morton Canyon ridge as exposed in cliffs
along the Santas Ans River. It is st lesst 200 feet thick
in places and probably is very much thicker than that.
There sre very surely several different periods of deposi-
tion represented. but no sttempt was mude to diffeorentiate
them. Although the &lluvium. as shown on the geologic map,
is confined entirely to the south of the San Andreas Rift
to the west of Mill Creek Canyon the rift does not mark
the border to the east of Mill Creek. his farthest north
slluvium is probably younger than the main msss of alluvium.
Alluvial terraces of grester or lesser extent are
shown in Santa Ans River Csnyon. Except for the terruce at
the mouth of Warm Spring Canyon the sreas covered sre in-
consequentigl. The alluvium covered hollow in the Crafton

Hills ig fertile being planted mainly to grapes.
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Typical exposures of Potato Sandstone.

A% mouth of Mill Creek Canyon; cliff

approximgtely 1200 feet high.

North of Morton Peak.



The Potato Sandstone

The portion of the Potato Sandstone studied consists
of arkose varying from a few layers of intercslsted shales
through the m&in mass of cosrse materisl to & hard con-

angular
glomerate ofkschist{and,some granodiorite,boulders to the
east. In the ares studied the Potato Sandstone i# bounded
on the north by the Mission Creek fsult, on the south by
fault P and the San Andress Rift: it is sepsrated from the
granodiorite to the west by fsult D , and the esstern
border (not shown) is snother faulted contsct.

The Potate Ssndstone lies between two msjor faults
and for that reason is badly shattered, particulsrly near
the faults C and A. The folding is rather complicated and
minor faults (unmapped) have sdded to the complicsation.
The folds in genersl are simple (not composite) but they
are certginly complek (with folded sxes). The beds sre
quite compatent; the shale members are very thin und no
exception. The change in sttitude of the beds as they
approach fault D indicates (rather uncertsinly) that the
wost side of fault D may have moved up and to the south
with reference to the Potato Sandstons to the esnst.

Along the Mission Creek Pault the strike of the bads
closely pasrsllels the fyult snd the consistent southwarad
dip may indicate vertical movement of the crystallines to
the north of the fault.

The origin of the Potsto Sandstone is as yet

1
unknown although Noble (1) indicstes the probability

(1) L. F. Noble, Report of the Advisory Committee in Seismology,
Carnegie Insthtution Year Book, No. 25, 1925-26. Pp.419-420,
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that it wus derived from the Schist series of which the
Cragfton Hills is & part. As the Potsto Sandstone and
the Crafton Hills schist series are on opposite sides
of the San Andreags Rift such an origin of the ssndstone
might very probably indicsate the horizontal componsent
of movement on the Rift since deposition of the sediments.
A petrograﬁhic study of the Potato Sandstone is highly
adgisable.

Vaughan, doing the earliest work in the region,
tentatively places(z) the age of the Potato Sandstone
4s Miocene upon a basis of lithologic similarity with
the !Miocene Puente Ssndstone of the Sants Monica Moun-
tains. Later estimates based on paleobotanicsl discoverias
have indicated that the Potato Sandstone i§ probably
Pliocene in age(q). The exact sge, however, will probably
not be determined until invertebrste or (more probsbly)
vertebrate remsins a&re found. The Potato Sandstone i€

probably of continentsl origin.

(%) George Cumming, Geology of & Portion of the San

Andress Rift. Unpublished. Californis Insti<ute 6f Tech.
(2) F;E.Vaughan, Geology of the San Bernardine Mouniains
North of San Gorgonio Pass, Univ. Calif. Publ., Bull.

Dept. Geol., Vol. 1%, No. 9. P.7375.
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The Grsanodiorite

The srea between the San Andreas Rift and Mission
Creek Fgult west of fsult D consists of & badly decomposead .
slice of granodiorite cut by numerous aplite dikes. Large
dreas of the granodiorite are bsdly shattered particulsrly
nesr the San Andreas Rift. Two faults only cut the grano-
diorite; faults # and J. Fault P hus scted later than
fault D , fault C ¢i?§§é¢ than funlt F.



The Basement Complex

The Bagement Complex consist of gneisses and
schists, entirely undifferentiated. NO work was done
in the region north of the Mission Creek Fault except
on the structursl relationships due to faulting.
Apparently the rocks north of the liission Creek Fuult

have been overthrust upon the Potsto Sandstone and the

Granodiorite.

1z.



The Crafton Hills Schists.

The region in the extreme south-east corner of
the map borders the northern side of the Crafton Hills
which consist of & somewhat decomposed schist. The schist
is in psrt micaceous, in part sericitiec &nd is intruded
by many dikes, sills and veins of various size and com-
posed slmost universsally of granite. he schist hsas s
very consistent dip of about 20° to the south. Thg atti-
tude at one loculity is shown on the sxtreme exstern

border of the map.

173,
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GEOLOGIC STRUCTURE

Faulting
Genersl Conditions.

The major fault feature of the region is the San
Andress Rift. BPhe lMission Creek Fuult contascts at both
of its ends with the San Andreas Rift, the region betwaen
the two faults being something in the naturc of & slice.
Thus  the arex ineluded in this report lies largely within
this slice, some overluapping being shown to the north
and south to obtain & cleur conception of the zones of
faulting. The San Andress Rift is, in reality, not a
single fault but & zone of fuulting. Yo this zone belong
fanlts A, By J¢ K and L. The lMission Creek Fault is
mapped as & single fsult (fault C). There sre, however,
several fsults to the north of fsult C, namely faults
E, H, and M whose psrsllel srrangement suggests & common
origin with fsult C. There are only two faults of
imoortance thut do not belong either to the Illission
Creek or the San Andreas RAuult systems: these are fuults
D snd ¥ {assuming that G and D are the sume fault).

“hey divide the Potsto Sandstone to the east from the
Granodiorite to the west.
The faults may be roughly grouped us to size:
Lsirge: Paults A Be Jv Ko L and C. That is, the San
Andress 2ift Zone &nd the }Mission Creek PFault.

Medium: Ts E+ F and G.

Small: Paults H, I.snd .



Looking east up Morton Canyon from Santa

Ana Canyon; i.e. looking east along the San Andreas Rift.
Morton Canyon, in the view shown, is an erosional valley
following exactly along the Rift, a course nearly at right
angles to its original direction in the upper half of its

extent.
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Faults A, B, J. ¥ and L.

The San Andreus Rift is & zone seversl hundred
feet wide consisting of & system of interlacing and
interconnected fsults. The fault zone may be truced
across the country with no difficulty by ridges, depres-
sions, kerncols and kernbutts, fuult scarps and bsack
slopes, fault ercsion canyons, springs and sycamores,
offset canyons, truncsted spurs, disarranged drainuge,
but oddly enough not the wide and colorful zone of
brecciation marking the Mission Creek Fsult.

Movement slong the Rift has been shown to be
largely, if not entirely, horizontal, the faulte being
mainly of a strike-slip nature. The southern side of
the fault spparently has always moved to the north-west,
the northern side to the south-east.

The question of which fgult or faults in the Rift
system has suffered the gresatest movement is not deter-
minable with present known data but it 1s not u question
of any great importance. The relstion of the individusal
faults to each other is, at the present stage of our
knowledge, completely overshsdowsed by the greater impor-

amount
tance of determining the totalxspf¥f of movement along
the San Andreas Rift. As Cumming has pointead out!™) a
petrogravhic study of the Potuto Sandstone with reference
to its possible origin from the schist series scross the
Rift might well give the aumount of movement on the San

Andreas Rift since the Totato “Sundéstone was deposited.
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The Mission Creek Fault (fasult C) looking west

from Sants Ana Canyon¢ The fsult is dotted. The solid
the

horizontal line marksAtOp of the rock cut bench and the

bottom of the quaternary terrace alluvium lying conform-

ably upon the bench.
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Psult C.

Fsult C is the main fault of the lission Creek
Fault so named from Mission Creek near Sun Corgonio
Pass. Vaughan and Cumming agree that it is a reverse
fault divping steeply to the north. Near City Creek
(several miles west of the ares studied by the suthor)
the Mission Creek Fsult is said to dip nearly vertically,
the dip becoming less to the east.

Fault C is clearly marked by a band varying from
5 to 200 feet in width consisting of u bright red zone
of breccis snd gouge. West of the Sants Ans River the
fault may be essily traced bys struight, deep depression,
avparently &n erogion festure.

The fresh appearance of the breccia in nlsces and
facility with which the erosionsl valleys may be traced
gives the impression that the lMission Creek #ault has
suffered movement as recently &s the San Andress Rift;

both of them sre actiws faults.



Taults M., I and E.

Paults M, H. anéd E are probably closely related
to fault C, the Mission Creek Fsult. liovement on fuults
M and H does not sppesr to have been large but fault
E is marked by a deep and straight depression which is
very marked; the indicstion is that movement on fault
E was either large or recent.

The faults M, E. and 4 &8ll1 lie entirely in the
basement complex &nd are evidenced only by topographic
features such as deranged drainage, ridges &nd valleys,
kerncols and kernbutts, not by change in lithology &s
the fault is crossed.

Probably the fsults sre overthrusts of the nature

: activity
of fault C4 Fault E, at least, has not shown maexed since

last movement on the Mission Creek Fgult ss evidenced by

the cutting of fsult E by fault C.

12,



FAULT D

Taken at the intersection of the ridge north-
west of Morton Pesk with Fault D. Looking S156°E along
the fsult. Note that the sediments to the left are

higher than the crystsllines to the right.
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The dotted line shows fgult D looking north from
Mill Creek Canyon. To the right of the fsult i8 Potato
Sandstone( black, interbedded with black conglomerste.);

to the left is granodiorite




Faults G and D.

The fsults G and D as well uas & portion of fault
? serve to be the line of contact between the Potato
Sandstone and the Grsnodiorite. Fault L snd fsult G are
thought to have been continuous until displaced by fault

.
Puult D is exposed in cross section on the west

gside of Mill Creek Canyon. It appesrs here to be s
vertical fsult. The Potsto Sandstones are practically
horizontal where they meet the fault plane. There is no
brecciated zone of any size gt the Mill Creek Canyon
exposure but a short distance to the north & breccisted
region is prominent ané continues so to the extreme
northern end of the fault.

It was not possible to determine the direction
or magnitude of movement. ‘he fault is older than
fault F which in turn is o0lder than fsult C.

Near the southern end of fault D will be seen
outlined & lsndslide. Here a large mass of Potato
Sandstone has landslided in s southwest direction
lesving 8 considersble marshy ares of depression on
the upper side. Cumming mapped this ares as being
fasulted southwest by three curved faults. ithe suthor
found no evidence of these fgults but dig find very
good evidence of lsndsliding on a lurge scale. A
region located so close to an active fsult of as gresut
magnitude as the San Andress Rift might well be expected

r
to show such effects of stong earth tremors. The &uthor

has seen the ssme thing slong the Rift in the vieinity of

aandberg.

18.



Dashed line shows ridge offset approximately

50 feet by fault F.



Fsult P.

The final movement on fuult P is intermediste

in time betwsen movement on fgult D and on fsult C.
horizontally

Pault F displaces fsult I approximately *,950 feetA
and this distance may be taken to represent the
horizohtal component of movement along fault F.

Along its esstern end fsult F may be traced by
a 5 to 20 feet wide zone of brecciastion, the contact
between the Potato Sandstone snd the Granodiorite,
gnd by ssddles. Psrther west the ssddles and zone of
breccistion continue but sre ultimately lost in Ieep

8reek. Msult ™ appeurs to have a slight dip to the

gsouth.

19.



Fault I.

Along what is shown as fault I on the map
there is & bresk in the steep slope &nd there is &
bench in the Potatc Sandstone covered by slluvium.
Cumming calls this the remnant of an old land surface.
The asuthor hss tentatively mapped fsult I slong this
line slthough the evidence for the fuult is somewhat
scant. Besides s few topogrsphic features indicating
the possibility of a fault a decided change in dip of
beds is to be noted passing from one side of the fsasult

to the other.,

20.



Aeroplane photograph of mouth of Mill Creek Canyon

and vicinity. A large part of the Rift was mapped on such photos.



