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Angeloz Coundy, Sa,iiffmwg Uithin 1% are exposed 4000 foob of ‘mé
Digosens {7) Yasgues sories and 1400 feot of the Miocons Tigk Janyon
fomegtion. These are clastic sodinentary roghs flim%:mgﬁ;aiah@d by thelr
unugual Conrsenoss.

The Vasgues gseries 1s composed of sandstones and conglomorates, with

narrew continental basin thot drsined %o the %:a@&; and wers derived from
neighboring hichlands $o north, zouth, zmzﬁ oogt. Moat appear o have
been laid down in the form of alluvial fanz or rledmont alluvial plains.
A.3000 oot gestlon of amvrthosliie-rich conglomerades, hers reforred
dovhtfully o ‘%’;hé Yazquen sordes, ig exposed in a fault bloek in ths
gouth pardt of e ares.

The Tidk (f:&m?mtﬁ formetion liea unconformabldy above the Vasques
gorkon. [wily i%e basel parts are exposed within the Agua Dulee Canyon
ares. These conslst wholly of conglomerate beds, the lowest of which cone
f{\*&m manerons @iabblm derived fron laves of the Vasquez series.

tuaternary gravels fom a maxinun of thirty feot of terrase canping,
axyl also £111 Plelstogene and Recent sbream channels. |

Two: groups of faulis cut the Tertlary sediments. These are logated
within the ares as follows: the Soledad fault ig near the southern border,
the Burke fault ond Little Fscondido fault are in the southeast cormer,
e Bee Uanyon fauld and fscondido foult are in the center, and the Green
Rench faulb iz 4n the northwest corner. The Soledad fault and fes Ganyon

foxld are older thanm the others, which are en echelon faults. Vertisal
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movanent boa been proadaninent.

A peanbie ayneline dronding norihessb~gouthweat folds '%ma@a and
Dick Canyon wooks in the nordhorn helf of the ares.

4 mabduad erosion surfese existed in Qaternary time. FReowrents can
“m he meen near the norbhora bordey of the arsa. \%’%eil developed gbrean
Lorracon i%&" Apus Pulee Conyon were mmmmmm{m with this surface. It

is now belnz dissested by rejuvensted stremnag.
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Horih of the junction of Agus Dulce and Soledsd Canyons is a grest
Wdokness of coarse conglomerades composed, in large pard, of anorthosite

bouldera. Kow (1924) mnd Sharp (1936 b) have mepped the ares in reconnalis-

sante and aasignod o doubiful Mlocens agei howover, 1% appeared possible
0 nany subsoguend workers that more detalled nanping wight sobablish an
oarliier ago for the conglomerates. The author underteok Whils mepping am
pertial fulfiliment for the degres of Naster of Selence st the Ualifornias
Institute of Teshmology.

in the courss of tho present study, the author devoted sone tweniy
days %o the fiold mapping of an area of approximately seven square miles.
In addition, more than three days were enployed in careful emamination
of cerial photogzraphs. The songlomerates, which were of particular inber
agl, could be mapped only besause sontasds not evident on ‘tim ground could

be seen on the photographa.

This investigation was under the supervision of Dra. Richard H. Jehng
~ and John [l. Haxson, and eckoowledgaent is made of their helpful advice,
Shoughtful guldance, and add in the field.

Ny, John Lance contributed freely of his knowledge of tho geomor
phology of the region, and of the detalled peclogy of adjacent areag. In
aﬁc&iﬁm, Yr. Lance and Mr. Richard Brocks were of agsigtance in the field.

Pr. Ian Compbell made jdentifications of most of the orysialline

rocis which the awthor found in the congloperales.



The Agua Dulee Canyon area is losated slightiy northwest of the
centar of Los Angsles County, Californis (B‘igurga 1 and B). It ia

\ '
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Figure 1
Loecation of the Agua Dulce Canyon Area
drained by Soledad Canyon, Agua Dulee Uanyon, and tributaries of these
atreans.

The area 1% sasily accesaible by road m rail. It may be reached
over a good surfaced road by turning eaat from U. 3. Highway 6 at Solamint,
and proceeding twelve milos to Agua Duloe Canyon. Dirt roads are so spaced
within the area that all points are within s mile of such routes of travel.
The San Joaquin Valley line of the Southern Pasifie Hailroed follows
Boledad Oanyon, end two sbatlons, Russ Siding snd Lang, 1ie within or just

owdadde the area.



Bteep sided NAlls producs sone 1000 feob of relief. CLATfa ors
sormon and the conglomerates composing then do nod give gecurs footing.
The Ganks Gloye River and Agus Duloe Cresl: are seldeonm dryy bubt the other
orocks and rills flow omly for a weal e:;z? so after o raln. Vegolation is
14nited to brush which is only oceasionslly dense enough to form an ime
rediment do travel. Vest of the Agus Dulve Janyon, the bushes deen with
vether nnoouous icks. Rabilesnskes have heen reported but nons wors
soen during the present Lnvestigatlon.
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The Agua Dulce Canyon ares iz underlain by pre-Creotacsous orystalline
rocgks and middle T@ﬂim oA

sedinentary rocks. The oryolalline
waks are faulted sgainat the sedinentary rocks. The Tertiary rocks come
prise two major unidse, the Tiek lanyon formation of Hiocens age and the
Vasguesn aar%i.@a of Oligoeene (7) age. Together they are aboub a mile ¥hidk.
Thin Plelastocens and Recent gravels cover lerraces and strean chammels.

The erystalline rocks which are well erposed south of Soledad Canyon
sonsist of a great masz of amorihosite with a profusion of melanooratic
inclusfons. Accowding %o Miller (1934) these rocks are eomposed of wWito
enorthosite with netediorite inclusions end also dikes of blotite granite,
granits pegmatite, and diorite.

The Vasques series hag o doubbful girstigraphic position because no
fossils have been found, it has Do conformsble contacts with sediments of
own age, its ¢overss frognonts suggest it was deposited in 8 local bagin,
and it _w oxtenogively faulted., Conssguently, tho coarse red and white
tonglomerates and sandgtones eropplng out A@m Dulse Canyon havo
sinoe they wore first desoribed by Hershey (1902b) a8 the Nasondido series

signed 4o Focens o iilddle iMlocens $ime under a variely of names

of Tlocene age. The various names and age ﬁ@%emmﬁam haye bheen compiled
in Table ).

| The name "Vasques" was applied 'hol*bhe serdies by Sharp (1935) %o
Wa the name "Hscondido" vhich was precccupied (Wilmarth, 1931). He
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defined 4% o the series of coarae clastls sedinends gnd lavas oropping
out in the Ravenna and Lang Quadrengloss rmi %:a:m:ie:lm% it W be of only
losal extent, Sharp®az usage is followed in this paper, with the wder-
gbanding that the Vasgyuez sseries is probably a correlative of the Sespe
series. Within Pdrty niles of this area are widespread ocubcrops of
ooarse c:mrftimm;ai beds generally called the Sespe "fomation”. They lie
, f

unconfomably betwesn formaiions of upper focene and middle Mioscene ago.
The deposition of the Vasguez was not necessarily condiguouz or evsn
antirely contemporansous with any particular pard of the Sespe; bul, the
w0 sorieos are so gimilar in lithology and stratigraphic position that 1%
appears e the author that dhe varigus outeropa of the Sespe, and the

Vagiuez, represent local alluviel fens end piedoont alluvial plaing thad

wore deposited in a mme sontinentsl basin exlating throughout late
focene, Cligocane, and early liococens tima. ‘

The arguments for assigning a Figocene age fo the Vasmos %mvé'b@@z:s
refuded in some detail by Sherp (1935 b) and Fahnms (1940, and will net
be repeatod in detall here. According to Johna (1940], the vertebrate
faune of the overlying Tick Canyon fompation indicates that 1% i of late
Lower or eaa.ﬂismﬁ iHddle Hioccens age. The faulting, $ilting, and oroalon
of the Vesques prior to the deposition of the Ticﬁ; G&nym sugreats &
definite hialus, though uob nesesgarily one of prolonged duratlon. Fwﬁser,
edthough the Vaaquesz lles direetly on bagenent rotks, ids correlative -
the Soegpo = liea uheonformahly above both Lower and Upper 'E’:‘}éﬁexla formations
{Lew, 1924; Clements, 1937). Its range, therefore, io limiied o pas@
Upper Hocens and presearliost zaﬁiédla idocens tlme, and it ia referred

doubsfully %o the Oligocens.



Generalized Colummar Section

of the

Roeks Cropping Out in the isua Dulce Canyon Area

Scale 1/12,000

Sectiorn wmeasured cn map
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Columnmar
ection

Thickness

Character

Tick
Canyon

“Form.

W

Cligocene

(2)

Vasaquez |+

series

420"

to

1420°

~own sandstone and conslomerate form
\ iv7 terracts cnd chasnnel 311,

Coarse, massive, brownish conglomerate.
Basal section buff to grey, hard, resist-
ant; cobbles derived from Vasquez form-
ation. Upper section reddish brown,
resistante.

1910

1407

Red and white sandstone with some con-
glomerate. Upver beds less resistant and
finer graired than those below. Pink
erystallire tuff, 10' thick, near tox.

liassive brown lava-rich conglomerate,
vervy lenticulsar.

;

820"

Coarse, red and white sandstone and con-
glomerate. Red emygdaloidal lava, 157
thick, in lowermecst section.

Rlesistant buff conglomerate.

Coarse red =nd white sandstone and
conglomerate.

Pre-
Cret.

Crystalline basement complex. =ncrth-
osite with some metadiorite irclusions
and grenitic dykes.

Figure 2.
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Conples faulting h&& &bzam the Vasquez stratigraphy and 4t ia
difficult to correlate beds aoroms the faults boscsuse of latersl varise
Aon in the sediments. Conasequently ﬁw atratigraphic sequencs remains
in doubt. |
 Within the Agus Dulse Ganyon ares, there is only a faulb combact
betwesn the Vasquez smeries and the ¢rystalline rocks; but in the Ravenua
Quadrengle to the east it rests vith depositional comtaet on the Parker

-Hountaln quarts dlorite (Kew, 1924).

Noréh of the Bes Canyon fault 1# 4000 feet of Vasques etrate
(Pigure 2). %@3 ;az*a sandatones and conglomerates strikingly colored in
shades of red and white, sxcept for o few dull green beds. The styate
are not partloularly coarse compared 4o other pards of the Vaagues, ale
though boulder and bobble bods are mot infrequent. In the top 1900 feet

- of the a@?t&m the eoarse sediments grads upward into finer and finer
bods, the finest being aremaceous silts, These silis are interbedded
with thin conglomerate beda. A fﬁﬂwwfw% flow of amypdaloidal lava
" orops out in the lower half of the segtion, The cobbles that Sompose
mogt ;af'w songlomerate at the baae of the Tiel Canyon formation are
composed of & similar levs but it is much harder. HNear the fop of the
’mﬁan S.-,ﬂ‘a‘ pink erystalline rhyolltic or andeaitic tuff ten feet thick.
Internized gravel indicstes it was weter ledd. Kew (1924) and Bonillas
: {1935) MQ ramm gver 3000 feeb of beaie lavaa lower in the ssction,
_ ’m the presence of a minor sildcie phage of vulcanimm in the Vasquez hag
not hithereto been noted in the literaturs. -



In the niddlo of the zesbion ie a poorly sordod, reddish browm, very
lentioular congloneiats ﬁiﬁh g maximzn thickness of about thirdy fest.
Unusual evidenses of turbuilence during deposition are show in excellent
ciposures in Zgcondido Canyon. The poor sording, leaticularily and folse
b@ddmg due to turtulence suggest that the rook is o 1ithified mud flow
that was da;aosima in much the same fasion as the mud flows deseribed by
votiee (1897). A pesuliar feature of tho deposition of %the mud flow is
$iiuatrated in Pigure 3. I appear to be a conglomeratic =111 pushed into
memmcziidatm sande ag & yewuld of a coincldence of high hydresbatic
pressure in the mud flow, & shoop lnitial dip in the sands, and & pro=
oxigbing chanmel that aznosed a bedding plene in the sapd (Figure 4).

Figure 3 Pigure 4
Outorop in Escondido Canyon Deposition of conglomeratic sill
Hogt of the conglonerates are pmoriy sorted, but some beds, in which
the particles are move younded and appear to have been transported for a
fow miles, are fally well sorted. The largest fragmenta are three food

boulders and the smallest are sand grains; bud there is only a mmall pro-
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w%**"‘*” ton of boulders, and pebbles prodeninate in post of the conglomorabos.
artleios ore comaonly sub-englar o sub-ruunded, although ";bf:s 89 ﬁ:&p@&-i
of guards Aioride pay beo angmdlar due to gneissceld adtrueturs.
The Vaaquoz suvlgtonos are more rosiotond 4o ereglon than ths indtep-

bodidod conglomeraion. Alterwbion of the two, in combiration wilth o

125

phoon dip, sroduses a very irpegular topography which hog 1ls best dovelope

marxh dn thae T

P
¥

s

e ehief pources of the Vasgues congloneraiss have beon dodteimined.
ot oply are gingle fxwz@n’m large enough a0 thad mmma rotks can be

disbinguished, but the nain souree rotkke aps renddly ldentillable in the
£icld. The principal cneg are whlls anorthoslite and que varts diorite whith

ensdonoid ghog nrcadnents hornblonde phemoaryate. Cther, lozg

detinotive, oryoinlline roshs woro also deposited in the conglomorates.
The present argel disiribubion of sume of the sourse rocks Lo ghown In.
Tiaars B

The larze size (onm to five fest) of the bouldera in much of e

Vagguss m;f, on 1% apparent that trangportation wag over aleon siopes and
o _ i

for digtanses of only a few thousand fesh. On ma north gide of the
Soladnd fald aro anorihosite rioh conglonoraton ‘%&3&“& gan be distinguished
orly with difficulty from svorthoside in ploos on the south slde of the
faxd3.  Sharn (1030 1) andd Jahws (pers. comm.) havs reporded other osoure
rences of such zm;zg},em@mwem and Sharp hos further noted thol The basal

.

Vogouas conslonorste reating on the Parker Vountadin quasts dlordde Lo
compoged emslusively of huge angular auarts diorite boulders. A amall
29-0% Block 4n the southeast corner of the Agua Dulce ares containg a
giniiar quartz diorite vich conglomerate, although it io faulted agalnst

smorthosite ond is pors than three miles froom tho nsavesh quardsz diorito



ouberon.

Hithin the Agus Dulce Canyon aras, the Vazgques series is divisable
indo o quards dilorite=rich f@im on the norih and an anorthosito-rich
facios on the south. Tash facles is rlsh in fragnonts of the kind of
eryatalline rock which crops oub nearest to 1t at the present time.

e indicates that tho basin in Oligosens (7) Hine had the ssms geaswal
eonficuration ag m’; prosont. Two exespblons ave wordhy of node. Yo fyag-
ments of Felons sehlst, which presently foms a highland $o the north, are
é..z;{ the Vasques beds, even vhere they are faulted agalnst the schiat in
the Mizabsth Lake Cuadransle to the north {iéémwma., 1934). The condlus
plon is mM§@zﬂ@- mm%mm@ that the present Pelona highland did nod
arist when the Vasques series was deposited. loreover, Sharp (1935 b)
reports that conglonmerates ﬁamgs@wd axclusively of anorthoslite crop oub
in the northwest pard of the m%ma uadrengle. A% presont this aree

| ia mueh nearer to ‘the syenite and quarts diorite basement than 1t is to
‘the anortbosite. I the positlon of thias mmr%mgiw&mgzmemm nay
ot be atiributable o faulting, then the eonfiguration which now oblalns
st have besn someshat Aiffevent from that of the Oligosens highlands.

About 3000 feot of conglomerstes conbaining a large proportion of
anorthosite crop oul bebween the Bee Canyon end Soledad Faulta. Although

i dlameter,

some anorthosite boulders are oizght to ten feelt in ma
eobbles and pebbles predominate; so these conglomorates have been trang-

norbed for a 1ittle distance before deposition. Thers can be 1little
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queation, howevor, but that they wers derived from sane pordlon of ihe
e&mrﬂ?ﬁmaﬁ% highland whidh crops out directly across the Soledad fauld.

The g%m%igxea@mzz pogition of Wie conglomerates is obscured hasause
thoy are boundod by faults. Wihin the fault bloek, the songicnerates
o5t on ped end white sandwtones that ave unquestlonably Vasques beds,
but the wﬁmw iz ot sufficlently well empooed to esbablish wholher op |
ot 4t Le conformable. Xow (L924) and Sharp (1935 'b) have referved this
conglomerate mass to the base of the Mind Canyon group on the evidenco
of sﬁxzﬁl&;ﬁ‘@y_gf lithology and of charaeter of ocuterop. Superficially,
e rosmablancs o the alubbing Tiaok Canyon formadion {eaquivalens o the
boanl tiing Gangon fowm‘%:%.ex& of Few and Sharp) ia atriking. lowovor, as
a rogult of detailed field mapping and a further study of the lithology,
1% now appoars that the coiplonerates are o part of the Vasquez goriea.

The evidonce poriaining to the coyvelation of these rocks with tho
Vasquez ;3@;*3.@5 or the basal Tick Canyon formation is as followas:

1. The bagel Tick Canyon conglomersts north of the Bee Conyon fauld
and the anorthosite-rich conglomerate gouth of the fault have *chinl-—;mss%
of 420 feot and 3000 feet respeadively. However, the same basol congloner-
- ahe i 1420 Peut tkﬁ.ak a mile worth of the fmﬁ.%; 80 thidkness is vavry
variable and o divergence in thicknoss of 2600 feet might be poscills.

2« The Tick Canyon fommation generally containe fragnenta of Vusjues
lavas; the anorthosite-rich conglomeratse does nod. lowever, it 4cos oon=
Tadn fra.gzaenéﬁ of quaasz diorito whish would have had to pass over e
lavas (if they had been oxposed) in order %o be denosited in the conglomer-

aba.
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3. iherover the bass of the Tisk fanyon formabion Son Do soan norih

onerate gomnosed ehdefly of well rowded lave

& i - 8, U Y S
af e faulbs, 40 do -

oy T Tt 1 A I b oo ol 't " oy i 2 sy S T R N A T 2,
sobibheg. o #ush lava-rich songlonerate iz exposed ot the base of The W

5

Hosl e=rich mmgs:?u:{:;m;@%.
- 4. The basal Tick Oanyon formation sonteing paréicles that are push
more rowxlsed than thoss in the anorbthoslte-rich conglomerate. Howover,
me of this increaged rouviing mishi be atiribuiable te increased distanse
of transportation.

B, %The %mpi.@ﬁm@ resistant pink tff found in tho wpper Vasques
gorias norih of the fault samnob be £ound below the bage of the anorthosites
rieh conglomorate.

6. Yovement on the Doo Janyon fault hes apparently resulted in the

northern block being downthrown. XL the effects of this faulting are dls-
countied, the m@mmaim sorglomerate would no lonzer be touching the
bagal Tiok Canyon but would be separated from 1it.

The problen of the sbratigraphic position of these mew pay be
d@fﬁ,mm}.y solved 1L the eﬁiaégﬁm@m@m of the Bee Uanyon fault can ;%;ea
aa"samiahaﬂ by detalled mfp“w in the Rovenna Juadrangle. Mesnwhile the
ovidence presently avallable indicates that mé anorthosite songlonerates
afe a ’mm of the Vapquez series.

vy
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The Tick fanyon formation was named by Johns (1940) to distinguish
e basgal beds of Horshey's {(1802) Mellenin seriecs from those vhich lle

ahove. It waa called the Hint Canyon formation by Kew (1924). According
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indisates they are of late lLovwer Miccens or earliest Middle Lilooens BZ@,
in the tyoe seation three niles to & noyitwast, Lt conalsta of "383 foud
of reddish brown clay sillstone and sandstone with a thick irresmdar zone
of poorly 1ithified boulder to cobble conglomerabte ot the basge”.

The Tick Canyon beds sxposed in the Agua Dulse Canyon aves are the
aqu&mem of the bhasal conglemerals in the type sesllon. They conslad
of 430 foet o 1420 feot of passive red-brown to grey conglonerate resting
with unsonformebie oontast on the Vasques sories. A% the very baso, the
songlomerate is composed almont wholly of well munded lava cobbles derived
from the Vaaques meries. Amorthosite Lragnents are very rere in this lavae
rich corglomerate, but they ars sbundant higher in the basal conglomerate
where 1% oropa out in Bes Canyon. A% tho sane horison, o fow miles %o

the north in Aguas Duloe Cangon, anorthosite fregments are rare, probably

because of increased distance from tho souree. v

on the widma of £ield papping in the a@jweﬁ‘% ayeos o the wesd,
Lengo (pers. comn.) has stated that the %op of the Tick Canyon 13_.@‘%5 &80
oot above the top of the bmeal eonglonerabe found in the Agua Dulce Can-
yon area. Thiz indlcates thal ﬁxe Tiok Canyon formation ig 1000 feet to

Qﬁﬁa f@et thddk. It 1o therefore songiderably thidker than it is in the

type 3065i0n.

A vencer of Quaternary grevel lies on the reanis
parface. It varies in 4hdciness up Yo an esbtimated thirty feed in Soledad

of an 0ld eroglon

Capyor. I3 io diotinguizhed from the underlying Tertisry sediments by



poor congolidated and lhoydsomdal hedding. The gravel cormonly condains
sadoodony mwoduleos derived fron lavas of the Vasguoz sexdes.

nsongolidated Receont alluviun covers the bottoma of nogd valleys.
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The miruchure in %he Az Daloe arss is saseniially hat of a trough
formod by differences in the primary dip of the sedivents. This srough
hog boen Hil%ed toward the westh and folded imto & broad eastewest ayneline.
I% 4z bounded by stesp faults whioh epose grysitalline rocks, aml has besn

vigorously mliced by en echelon faults trending moriheasb-southwest.

r

It 4a not surprising thad this ares has boen deformed, for 1t is
trangocted by the Soledad fault olong which thousands of feel of wertical
deplocenent have geourred, and about ten miles vortheast is the San
Andrees Torld which may have a horlzomdal diasplscement of twenity four
nilos (loble, 1927). lor, considering the very competend nature of the
sedimenta, iz 1% surprising that the resuliing strain hes beoen rellieved
by feilting rother than folding. The faults present are of two distined
groups: the older Soledad and Beo Canyon faults, end the younger sed of
foults which trends northoast-gouthwost.

The Soledad fauld forma the northern boundery of the San Gebriel
tountsing. It faulss anorthosite against soveral thoumand fool of Ter-
tiary sedimends. It is o nomsal fault that dipe northward. Nilier (1934)
reporss dips of 80°, bub dips of 70° have been observed by 'cne author.

The total displeosuent along this fault can only be esbimated, but it is
gortalnly large. According %o Hiller (1934) the upthrown bloak &l present
is' 2000 fees sbove the domihrown solaiy as & result of pogb-Teriiory up-
1i2%, T4 camnot be establiched whether the faull actudlly marks tho
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bousdary of U Sen G&}zﬂ'ﬁ,@i Nountaine as they axisted during Terilory
dime, bud tho very lorge avorthoglie bouldery in the bordering conglonore
ates nakos e poshdation of high relisf due to faulting sppesy reagonablae
if @, displocenent on the falt during Terilsry time mush bhave besn uffle
phent o Ei’.@@;p prattels) ’mmmmm i exlotense as o rugged hlghland whilo more
than 6000 feel of sedimentery and volcanic rodka were deposited Li e ade
jacond basin. The fault appears o have been sotlve during post 0ligo
gane {2) pro-Nocont %ime besause 1t truncedoes Vasques beds and doos nod
daturd Husternary gravels. Howover, PRER 0% {or an squivelen’ noarby)
mugh havo exisled whlle the Vaaquosz series was depogiled in ovder T have

*

o highegtanding sourse for the songlomerstes; oo 4% waz probably active

prior % ov durdng Oligocons (7) Bime. It is posgible that tha Jan

#

tabhriel Vounlasing wore nod bounded Ly feulls during eayly Tertlory Ginma,

but 4% sppoers wilikely, eopeclally if ocus asnaiders the stolonenda of

vobie (1237) end MAller (1034), that San Gabriel feulbing probebly exlztod

i carly Uertioyy tine.

The Soledad fault ia coversd by clluvium et the junetion of Beo and

e

Soledad Canyons. Ib oithor sontimues westward or turms sharply sou

wand and jolm the Pole Canyon fault that forms he wowbern boundary of

the San Cabricl Mounteing. From this point of junoiion, the Bes Cangon
foult has an ¥3% shaped drend to e northwost and pagues soapletoly

across the Agas Duice Conyon aroa. It 4o o roverse fauit that dips 60C

%o 700 gowdhonaS. Nelther the magnituds nor tho rolation of yertionl o

horioonbal bovenset is known, bub o stratigraphic dlsplacement of &% loast



1300 feoot is indisaled by the poaiiion of the anortiwsite @@:};ﬁ;@.@ﬁ@mﬂzm
south of the fauld in relation %o o comparable *smakmm of Vagquer sande
ghoneas and conglomerntes. On the basia of inconclusive fieid dale, the
madure of the faulting iz thought %o be as ghown in Figurs 7. 1% ig,

therefore, a tear fault resuiiing from movement on the Soleded Taull.

A set of four northoast-sbuthwest faulls outs through the arss
(Figure 5). From north %0 south thoy are the Green Ranoh :i‘aulﬂg he
Tasondido fault, the Litile Hpcondido fault, and the Burke fault. The
novement on each of these faults is such that the rerthern side appears
upthrown. The Burike and Little Pscondide faults offset the foledad faullt,
and the Teeondido faulld cuds the Bee Canyon fauldy sc ono pay infer thal
one group of faults is later than the other. The lash movemen’ on the

faulbts wag post Tick Canyon; bubt Lance (pers. comm.) has observed that

displacenont along the faultas, in the area adjacent on the west, is
greater in tho Vasquez series than in the Tick Canyon formation; hense
1% would appear that the initial movement was in pre-Tick Canyon and

poat-Yagques time.

Bee Canyon Soledad

Figure 7
Nature of Bee Canyon fault

The 'Gmm Raneh am Burize faulla are exposed for only very short
disbances in thie area, and no detailed report can be made about them.



T LAEHle Hasondido fonlt apmesrz to be the southwogtward gondlmane
Bhon of the fmalt mavpod by Sbharp {1935 b). It is nesrly verbtisad bud

locally 4% has gbesn porth oy south dlps. .A giratigranhlie displagement
of ahout 350 - 400 Toaoh o indiozted by a doubtil corralation of sand-
ptones on the north side of the fault, with conglomeraldas on the south
gide. ‘;‘ajw displacenent agrees falrly woll with that observed Ly Sherp
(1935 b) somo threo miles %o the northeast along the fauld. A definite
ralation of v@?ﬁ@% 0 horizoptal movanent vas roh egtohblished. Thore
is 2 povked differencs in the ntbitude of the fmult Wlodks north and
pouth of thig fault. The scuthern block appeam % have been rotudod
downmard o the mé%mzm. If this rototion gocurved, some of the nove-
mant on *‘ma fauld :ma‘ﬁ; have been vordieal.

The E:i’;{amadﬁem foulld definitely hag the sinvous shrike which the
othar foulis in this grow appear 0 have. Beteuss of o soriss of exgol-
lowh ég@mm&m& in Yeoondido Canyon, o mmber of eonnluaions gon be drewn
aboud the movenent and attitude of this fault. It ocould not be @mmmm
in o Agua Dulee Cenyon ares whether these conglusions epply te the othep
faults. Decoume the etrils of the beds ie falvly congtant and the faulb
hog = simious gtrike, it iz both o dip fault and o atrike fauld. This |
maltes 4t possible to ostallish tha’ the resultamt movemend in the fauld
plane wes ob an angle of 359 with the vertiecals and 4hus was obligue slip
with a prodominatly vertical component. It ig¢ a normal fault which has
o gbeop dip '%:.ca the southeass and stratigrephic dieplosement of 160 Zaot.

4 slmous strike is characteristie of this set of faults. Chanberlin

{1019) haa popped aimilar sirmous en eshelon foults but without comierd on

WA
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thedr sirmoaity. Sherrdill (1929) hos noted the influerse of the ghrike
of the faulbed bodo upon tho strike of olredzht on echelon fandidts. In

The dptondddo fauld, the gtrie which fomg the middlie part of %h@ wg
pabbern corresronds te the bedding oiriks, and sone correlation seais 4o
axdot. The fault has a troud at an angle soubs o the bodding alrike,
thia trend bends inte the bedding strike for scme dislance, and emerges
Zrom the bedding sitrike with a trend gamlml to the original ons.

| waﬁm@ to Chemberlin (1919) and Sherrdll (1929}, torsion is ono
seuge of en cchelon faulbing. Newin {1929) has emphasized the inportance
of vortical movemen. Verdioal or torsionsl forces appear %o have bsen
predondnant in ihe present instanse. It ifa dAZfiouls to conceive of hupe
dreds 50 thousands of Fool of sbrike alip ccourring on o aysten of approzie
oabely parailel slaouous faults. lioreover, the direstion of movement io
prodominantly vertical on the only fault where it is known. Miller (1928)
has suggested that the Sen Gebriel lLountaing south of $he Soledad fauld
have been Bilted toward the eagh. Such a tilh would be capsble of pro-
Lee with the

ﬂl&m a ‘sorgion vhich in turn could produce en echelon fau
Srends obhaerved. The guesbion of causative forses probabiy w1l not be

gotiled until dotailed £icld work to the nordh and cast has sabeblizhod

o direction of movensat on o number of the other en eshelon faulba.

Tho compotend sedinents of the Vasquesz and Tid: Janyon lend ﬁxéelvas
%o folding only with Aifficulty. Desplie the narked teclonic siresson o
waich the Taults bear witness, She rociks have been folded oxly alighily.

The ono cleavly evidend fold is o broad gendlo gyacline in Hho norhern

ml:i‘" of the area. It trowis north 60° sast and plunges gendly souwlhwest.



“his gymeline condimmon indo the Tic Canyon beds fo the wesd, oyl thance

rS

indo tho i Canyon femabion (Hew, 1924); the f£olding thorofors osourred
in poade-iiind Canyon tims.
nor varistions in din and adrilke of the sediments oscur Yhroushoud

e areay bub they are ganerally nsar faulbtz and havo bson inbsirsted by

tho suthor as warps duo to displasauant on the faulta.

TR e T e
R LA R TARE A0 VY

The Zick {im};mzﬁ formadion overlien thae Vaggues series with 2 nonson-
formello condash. The differences in dip end gtrike are ot vory pro-
aounced; further, any detailed accurabe neagurenenia of the lenconlormliisy
mfZar from tho aboonce of bodding in *23;1@ begal Tiok Joygon.  llowever,
the Aifferonces in sirike anpesr %o be e %o Loy 3%.&3&@9 those in
&l about five %o ten dagroes. |

Tho goneral trace of the nonconfomity is Irvesulor but aosily dis=
tinguished. T sherp éozz@ma%’; o the obzcurs relation of dips and sitriles

are ¥he ersellent exposurss of rosistont red and whdte Vesguoz sandstones

Truncated by the amorphous brown Dick Canyon songlonoreto.

Iy o ”'r""‘"’i“:?}{";m?‘“

T

The Vasquez sedimends were deposited on alluvial fon or pledoont
slopes, and consequontly had o primary dip. It iz now ALEfiould o penae
yate evidenses of primery £yom structure dip, becouss the bagln is broken
into o mmber of fault bloeks. HMowever, the genewal swing in gtrilke from
north to northeagd, which ia apparent in the southern third of the area,

nrobobly roflects the primery dip.
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Vary ocngpldlducus » rosd aubs
in Boleded Sanyom. Arown shresn pravels £il1l channels oub in the white

anorthooite. These channsls represent old meandering ccurseg of the Santa

2

if one can dge by their position and frend.

o

The Tine prained sandstones of the upper Vasgues serdes frequently

adidbit miney surfnse festures. Thess are besd shown in the ewes wazh of

+ne Voaquoz Rooke, where bollh surrent ripple narks ond pud evedta moy be

S

found in hard plady sondwiones and alltstones.
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The geclogical history of this genarsl orea has been dlscussed by
Jahng (1940}, ond 4% wAll no% be drested further in this revors oxcepd
in go for oz the Agua Dulce areaz contains field evidence pertalning %o
e history. 7he aeguence of geological events apnears o have hoen as

.‘felléwm

| 1. A narrow continental hasin, %Mﬁiw; approximetoly east, was
| J.ommi in z.aze Hoeens time, probably as a resuld of blosk faumm Tha
Soledad fmﬂt or scm:s oqulvalent may weil have been 1ba mnﬁh@m boundary.
It was bordered on the north, ‘sac)u%h,, and mﬁmr erystalline highlande,
ard 1% droined toward the west. The basin shows ne evidence of having
been £illed by the Hocene sea, and it contains sediments of Oligocens (7)
agel %ﬁzmﬁam it probebly was formed in late Hocens to early Cligoovens
time. |
' 2. In the bagin during Oligocens (?) time, (a%m.és depoaited 8000 -
10,000 fest of very coarse sediments. Abouds 3700 feet (lew, 1934) of
interiayered basalt and andesite laves were also deposited. The m,
therefore, contiaued to sink with respest 40 both the surrounding high-
iands wﬁ sea level. The abtrean deposits fomed a sedimeniary trough
pitehing to the west becsuse of the inorease in their imdtial dip £rem
the eenter of the basin toward the surrounding mountaina. Near the close
of »V&sﬁu@& $ime, the mounteins did not stand so high ahbove the baain, and
osady and silty seﬁimanta ware démaiﬁeﬁ in shallow playa lakes.

3. A set of faults trending northeast probebly first became aetive
in the hiatus botweon Vasques and Tick Canyon deposition. During the
m period, the Vosques series was tilted cbout four or five dogrecs %o
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e wegt, dleovabted, and eroded.

4. In la%e lower Miccene Time, the Vasquez lavas served as o sourcs
of abtresm sobbles that fomed the gonglomerats al ﬁm base of the Tick
fanyon fomation. Deposition of these gravels conbdlmued, ead the lowe
iands carved in the Vaasques series were rapidiy £illed in by cobbles and
boulders, derived ehiefly fron the surrownding oryotaliine highlamds.

5. The sarlier northeast trending faults again beocmns active aller
deposition of the Tiek Canyon end Mint Canyon gedimenbs. A broad, gonlile
gyncline was formed with epproximstely the same position and trend as ¥ae
original depositional trough. The basin was tllted ﬁfﬁa@ %o sevenleen
degroos %o the west and eroded. |

6. Tho aresa has conbimied ¢ bo subasrially ercded unill the presend
time. During the FleisSocens porlod it wog characterized by rather sub-

reans carrisd gravels fron the Vasgues series

dued topography.
and from the orystalline buasement complex fo the north, soulh, and i
Owing t0 giresn rejuvenation sinse that time, the area is ab present

being disscoted tward the heads of the valleys.
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The parbed vardadions 4n Shickneas of tho bazal couglomerate of the
el Gongon Tormmabion ougsests thol the smz*f&eg of the Yasguez sories
was vory Lrresular ot the begiming of Tiek Sanyon time. The aras goulh-
wogs of the Vasgues Rodks appears 4o have been particularly lov reladive

%o the reeninder of the basin,

The flat surface §Qv@m widh (naternary alluvium, slong the nerthern
fringe of the area, iz the remnant of o once exbensive Quoternary erosion
gurface. Termuses in Azva Duloe and Soledad Canyons wors conlemporensouns
with 4%t. The surfass appears 4o have heen more subdusd than the gsmm@

ons, Shroams were mature hesouns ther must have been groded Yo oud

AT AN
R SRR

&% present, the ares is in a youthiul stage of the eresion ocyola.
S%reans havo been rejuvenatod and they are eroding the heads of thelr

vallyes and dlsseoting the old Tnoternery land surface.

ihe presant topogrephy ¢f this ares is dominated by dip slopes. The
close sorrespondence of tho atiitades of the surface and the underlying

bods can be seen very clearly in Pigure 6.
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Photographa of the Vasquesz series in the vieinity of the Vasques.

Roolce may be found may be found in papers by Kew (1.924) and Simpason (1934),

Fhoto 1 & Vasgquez series butting into the overlying Tiok Canyon
formation. Looking west from just south of the Vasquez Rogks.

Photo 2 - 01d erosion surfaces in Agua bulee Canyon, Looking
north.
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Phote 3 » Lithified mudflow. lNote conglomeratie sill under the

author's feet. Iast 1000 feet from juneture of Agua Dulse and
Bgoondide Canyons.

Photo 4 - lMargin of Quatornary strean chammel. lNorth side of
Soledad Omn Just south of subject area.



