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Abstract.
;

The Verdusgo Mountainsagg/h horst honnded on “re south and west by
reverse faults 2nd on the north by normsl frults. Thege faults rre not
simrle fractures, but sre zones includ:ng a number of varallel frultse. The
Verdugo block is not = simrle horst, horever, but js a composite one, being
divided into three main bhlocks by nors 1 f-ults which belona to & later
period thsn the reverse frulting, 'Structnrﬁlly)the Verdugo Mourteins is j
a pert of the San Gabriel Rense, snd also should inclide the &rn hafre
hills which are only sep rated from thece mounts ins bv Verdoso Csnvon.

The western part of there mountring is overlsin by Nlocene nd FPliocene
gedimentes folcded into ¢ number of emsll folds, which, ho ever, sre-merely
flexures on the south limb of an overturrned syncline whoge exis is across
Tujunga Wash, Thecse sedirments are leorgelvy merine, althoush fen-clomerstes
meke up o lerce nart of trese. The bresl corvlomer: te has & breslt flow

intercnlated Iin 1it.
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Intreductien.

Locatien ef Area:

The Verduge lountsins are bounded en the west and south
py San Fernande Valley, on the north by the main mass eof the San Gabriel
Range, and en the esst by Verduge Canyen which separates them frem the
San Rafael Hills., These mountains are covered by the 3unlamd, La Crescenta,
Glendsale and Burbank Quadrangles whose scales are 1324,000. They arefappr?{)
ximately ten miles long by three miles wide and lie between parallels 34° @4
48" and 34°16' and meridians 118°13'40" and 118°22'20".

The area is re~dily accessible by means ef the many splendid re=ds
which bound it en sl1ll =ides, The small tewns of Montrese, La Crescenta,
Tujunga, and Bunland lie aleng the nerth side of' the Verduge liountsinsy
while Glend:sle and Burbsnk lie against the southern flanks ef these mount-
ains. These towns =re 2ll c nnected by paved hicghvavs ~nd make the ares
sccessible frem any sngle. In addition te these roads slcng the beundary
there sre many reads bullt bv tha United &trtes Ferestry Service which
penetrate into =11 p%}ts of the area. These reads are clesed to the gen-
eral public, but perrission is easily obtained te maks uce ef them, élso,
slong the edges of the meuntesins there sre numerous reads built back inte
the canvens, often sc¢ fsar s a mile, by resl estste companies orening up
new sub-~divisiens.

Previeus Werks

The Verdugo Meuntains have never received a great deal ef at-
terition, dvue chiefly te the fsct that they are msde up largely of crystalline.
rocks. The sediments on the west end have, however; received seme notice

'rom the nil industry, because the Modelo fermation, which eutcreps here,



often contains oil,. They have been manred in a rough fashien hy VeS.wWeKow'
in 1924, =nd mtb.Hilf'in 1950. @, Miller has been the only geolegist te
work the Verduge Meuntains as a unit, =nd this he did in connection with
the larger preoblem of the .estern San Gabriel Mount~ins == a whele, pay-
ing particulsr attentien te the crystslline rocks snd their rel-tienchirs,
Cenditiens ef Studys

The field worlk was dene in the first h=l1lf »f 1934, in
the months Jsasnuary to June, in preparationn ef a Senior thesic te fulfil-
the graduation recuirements of the Califernis Institute of Techneicgy. The
work was performed under the surervisien ef J.li.ksxsone.

The sediments en tihie west end of the Verdugs Mountains, goevering rn
area of about five square miles,were mapred in detail, the werk extending
‘througheut the second term of the scheol year frem January te April, I
mizht add thest = part of thece sediments immediately‘scuth and esst ef
Sunland were mspped in connection with = field course given in fhe.Junigr_year
and are discussed in detsil iﬁ thé revort turned in at that time. In the
third term, April te June, && & reconncissance of the rest of the Verduge

Meuntains was made with particular a2ttention being vraid to the structure

'Kew,W.S-W.,Gealogy and 011 Reseurces ef a Part ef Les Angeles and
Ventura Ceunties, Califernis,U.3.G.3. Bull,,753,199 pp. 1924,

- "Hill, k.L.,The Structure of the San Gabriel leunt ins Nerth of Les
Angeles, California, Univ,.Calif., Publ., Bull, Dept. Geel.Sci.,vel 193137~
170, 1930, :

’ ~ I '3 # L3
Miller,W.J., Geemorphelegy of the Southwestern San Gabriel Nsuntains
af Calif@rnia, Univ. Calif., Publ, Bull., Dept. Gecl.Sci., vel 17:193-240,19z8.

Recks of the Seuthwestern San Gabriel Mountains, Califernia
Geol, Seoc. Am. Bull., vel 41: 149, 1950

Geolegy of the Western San Gabriel Meuntsins Pub. Univ.
C:1if. at L.A. in Math. and Phys. Sci. vel 1 114 pp. 1934.
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and geemerrhelogy. The tetal area mapped wae sbout 30 square miles.,
The base maps ured, i.e., the La Crescents, Sunl~nd, Burbank, and
Glendale -uadreangles, had 2 scsle of 1:2400, snd a conteur interval of

five feet ana twerty-five fect.






Physical Cenditiens.
¢limates
The snnu=l rain-fall for this vart of the country varies from

10 to 20 inches and so this‘reginn may be characterized asg semi-arid, All
except the largest streams sre dry for the grestest pert of the vear, and

trheT often f=il te flew during the drv sesson. The summer temperatures
are curte het, the thermométer often reachring 90-100 snd scmetimes higher;
the nishts, nowever, are cocl snd verv pleas - nt, In winter the temperature
rerely gocs bel w Sd: and zlthough frest is neot rare,it is nat the ususl
“thing. The su rounding mountains seometimes receive a ceo=ting ef snow which
infre-uently reaches down as far =s the vslleys, but it rarely stays un-
melted for 28 long as o week, exeept in the cahyons.

During the spring months it is 7uite cormon to heve fogs roll in frem

the ecean in the morriings, =nd l=st until ten or eleven e'clack.
Vegetations

These mountains cupport a dence growth eof chrubs #nd bushes, such

[

ge iz ususlly feund irn the gsemi-arid reglons of Zouthern Californis. lkanzanita
Shrub 0Oak, Greasewa@d, Yucca, Poison Osk, %nd Califcrnia Helly are esgvecial-
ly abundert on the hill slopes, where they ferm a cover se¢ thick thzt in

seme places it is nlmoest impessible to zet through it. Th.s underbrush vsrie
In height frem waist high te seven and eizht feét t<11, althensh the aver-
ageheisght is up te a man's shoulders, The ~nly trees in the remion are

feund in canvens, and include Oak, Elder; Cettonwoed, willew; Sycamere,
M@untaiﬁ Laurel, and Bay, This vecetation hecoreg very dry in simmer and
constitntes a grave fire menace,

Surface Relief and Elevztioens
| The Verduge Meumtains decreaze in relief te-

¥ard the west and finally run under the slluvium.a few miles west of ' Sunland.
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The eastern part ef the mountains is very rugged and has a maximum relief
ef 2500 féet, the’ highest elevatien is 3126 feet., Beth the narthern and
gouthern scarps are verv steep, and have an =2verage slepe of about 14; the.
.canvons being deep and vpreciptous and are seporsted by krife ridges. YThe ig-
peeus and metamorphic reck which cermdses this rart of the area ic very
mch decompesed snd offers s precarious foeothold,

The part eof the ares west of La Tuns Ganven and e2st - f Sunlsnd Beul-.
avard hasg a mnderate relief of abeut 800 feet, but the canyons sre still
-guite deep &nd separated by narrow ridges. Eugt eof Sunlsnd Beulsvard the
relief is very lew, not mere than a few hundred feet, snd the canvens =are
‘pread snd shszllow. The area is msde up of lew reliing hills. The Verduge
EM@untains dip under the =alluvium at the Tujungs wach snd the enly ether
evidence of them is the sappecrrnce of a few lew knells which proiect sbhove
the alluvium a few miles te the west,

Drainaces

The general trend of the Verduge Mount«ins is N 50 W, =nd the
major drainage runs perpendicular te this directienj;thet is,N ¥ - 5 w, The
reasen fer this is thet the se-cslled mruntains are really a long ridge
plunging te the west, West of La Tuna Canyon the ridge in verv sharp and
the canyens run dewn in leng paratelic arcs from this knife edse. The side
cutting lateral streams have ﬁ@t develeped te any great extent yet, excert
In these larse canyens, such =g Verduge Canven a2nd La Tuna Canyen. Seme
f the csnyons are fsult determined, 2nd have cut their way dewn aleng fault
Planes; La Tuna snd Park Canyens are the best examples of this, althoush

Rny ethers ceuld be cited. These fault determined canyens are naturslly

ht »lways parallel te the regular drainage, although they often are.

It is interesting to see hew the vegetstien effects the drainage., Last

Par a ferest fire burned off some 5000 acpes ef brush frem the scarp ef the
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main San Gabriel bleck, just abeve La Crescents. Early in January 1934,
ﬁhis region suffered a cleud-burst during which ten inches of rain fell
within three days. The water shed, left bare from the fire, could not hold
the water back and the streams became raging terrents., The dirt ~nd recks
en the canven walls, neot having vegetrntiosn to hold them, slid dewn inte the
cenyons, thereby damming up the strerms. The water was held back until it
develeped sufficient prescsure te burst these dams, and then it carried al1l

S

befere it, threwing surge upen surge of rocks and debris upen the toewn
irmediately belew., It is upon this principle that "b@éming".is carried en

in mining; During this sterm a 19 ton bgulder was carried three miles ard
dumped on the highway. This will be referred te sgsin whem the origin ef

the sediments in the west end of the ares is discussed., The streams con-
sesuent upen the seuth scarp ef the Verduge iisuntains c%used little er ne
demage, although, their water shed is fully ©s l-rge =g the ene in the burn
ed off area. This shews thst even a cever of chaparrsl is sufficient te keep
ereslen at a minimum, In this respect it is interesting te nete that, in
these canyens running east-west, the north w21l is gerer-lly c¢teep and mere
dicsected than the south wall due to the fct that the vezetstion grows

1. &

nis is particulsrly well shewn in Lunch

-

less thick onn the north wall,

Canyen, where the underlying rock is about the s2me on beth sides.
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Geomorphology.

The one long ridge which constitutes the Verdugo kMunntains is a horst, and
ie bounded both north snd south; and, pvrovably ess=t and west =lso
feults., It is not an orthodox horst for on the south side it is bounded

by a4 reverse fault, and ~»n the north side it 1is bounded by a normal feult.
This will tsken up more in détail under structure. Since both faults, or
rather, since the fsults in both shear zones hasve about a N:60.dip, the
effect would bejsassuming no erosion had token rlace, thot of an irregular
block, with a par:llelogrsm cross section leaning out towsrd Glendale at
. s
a 60 engle, This block would be tilted towsrd the west so that it would
run under the alluvium at Tujunga dsgh, It 1s not s sivnle horst, however,
but is a comrosite one comr-ored of numerous fault blocks. Nevertheless, it
is rossible to distinsuish three main blocks which hove é different tovog-
revhic expression #with respect to each other. The main block constitutes
ﬁbout two-thirds of the whole and 1s 1000 fest higher than the other two.
The other two blocks hsve approximately the same heisht, but are separated
from each other by s major f=ult zone. These blocks have been do-n dromped
vith resvect to the major block on normsl fsults., The net effect would
1-hly be thst shown in figure 1.

Kewtspeaks of the scarp facing Glendsle =g a fauit-line scrvp, élthough
he zives no reason for this st tement. A fsult line scaryp is produced by
differential erosion after the originsl fault scsr~ has been eroded away. 1o

hsve this condition brought about, the Pault-line scarp mustht be composed of

Bterials more resistant to erosion then those :djscent to it. The crystal-

)

Uins rock of whnich the Verdugo liount:ins are composed is egsentially of the
bame charscter as thet composirg the bed-rock upon which Ci@ﬂgfle is bu
It ig difficult to see how = Feult-line scerp coula be produced from a homo-

feneous material. It hss been definitely nroven thet the scsrp of the San

kew, W.5.W. XV1 International Geological Congress Guide Book 15 pp. 55.
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gebriel lountains north of quynga wash is a true fault scarp, for a lavs
ped nig been Faulted off, =nd some levs rermante have been found high up
on the ridgeé off thé SCATD.

One charaeteristics of » fzult-lins sc=rp is that there are little
or no materials on the downthrown sidei%>This gondition ig true of the

T | | _
ecstern =nd weestern ends of the scarp, but tiis cen er-sily be explained.

The Tuhungs “iver flows around the west end of the Verdugo hlpck, and for
four or five mileg it hrs cut awzsy 211 trace of aliuvisl deposits excernt
trore mrotected by ridmes jutting out. The drsinage sctually flows in to-
warde the bage of fre scarp in this five mile stretch, Again, wegst of
‘Verdugo Canvon the elluvial fans h=ve not attasired thelr natursal cize, be-
éause.the Verdugo River flows =2round tre point and cuts them ofl Tor about
g mile, Verdugo River haé buzlt up such an enormous alluvial fan that it
‘hrg crowded the one from ﬁhe bzse of the scsrvp back,cue to the faet that the
one from the Verd"gq River bssg been built up;higher.‘At present the Verdugo
River 1e flowing on the extreume western part of its fen; but, since it is
flowing in - coﬁCyete cenal, one ¢ n not drew anr conclusions from this,.

In a recent publication E;éckwelderllists ng an evidence of & fault-
line scarn the fact that the trsce of the fault crosses latersl spurs in-
stead of limiting their ends. HoW@ver, thie is rather dubious evidence; fcr
oréinarily a block is nct thrown uwn along one fault, but ~long s serles of
distributive faulte. Nevinslﬁentions the fret that " a ;eries of high angle
fauits frequently occur so closely svaced as to cut the earth'sAcrust into
blocks”., He cites the fact that the eastern frce of the Sierra Nevada

} ’ ) i
Blackwelder,E. The recognition of Fanlt Scerrs, Jour. Geol.,Vol. 36,

D 289-311, 1928,

2 T . e v . .
Nevin, C.k.,Principles of Structural Geology, pp. 94.
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rountaing i: s place where tre dror to Owen's Vallew lg taken up slong a
geries of steep faults, Tn the Vercuso kourt-ins, there are numerous

f=ulte running : cross tre ridges «f both the north anc south scarpsjibut,

n

se W

e Just feen, Thile .5 not evidence that trey re fzult-line scarps,
Bleckwelder mertions, =lgo, tiat surer-irmposec strears are onrips aciefevi-
dence ol Isult-line SCOrPS. The ony stream in thie aresbuhich raY be o
hig 1g verv vronably sntecsdent, Kew
pgrees to Gunis, —ew evicently has either » cifferent definition of frult-
line scirn than thet glven ebove, or elre his stetement wes merelw a slip,
foir he mokers it clerr thet e San Gebriel sountriss sre ftruae f=21nlt block

17 3

pountaire, and Tt t the Verd go kountsine are structusrlly a z=ort of them.

we nve recelved the recative evicerce for congidering there mountains

]

™
ta

sn upthrown fault blocik; now, let us look =t the positive evidence,

The sactusl Teulte winick HBave mrodiiced tre unlift on both the north snd

sonth bloe e nove been rvoped, snd trhe run alons nesr the base ol the

o

Rl

carps, there are undountably other faults out in the =1lluvium which hsve

rersed bLie edges of tre block o1th respect to e wallevs., 4Above Hossmovne

there is srlendld nhvelographic evidence of f=ultli

sloving back very greoduslly rucdenly chsnges its shore nd Zoes up very ravid

—

)
%
w

.t

4
ct
it
e
s
e

Qrowing .

// . \_

st the ¢rhtnioe of =lonme s larse fault ie exroscd voiry clesrly is & road
tut, thie f=ult ean ne traced for seversl ~iles, Th: igneovs rock on both

8ldse off ike fsalt hee proctic-1lly the eome resistivity to erosion, La Turna

¢ Ferk Canvon Tsulte slso m rk o gudden clanze in roli:-F, about 1000 feet,

iro tois cuge the lower blocks were down drovned along ncerral faults.
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In ¢ few places terr ces heve been vregerved. =sbove Surland = fl0t

gré= of =h0 t one halil’ scre irn extent in cut into ‘he rice of = hill, It is

cut out o o conglomerete ped, £nd ro one c=nnot ure the criterir of

to mrove 1t & ter-ace., liowever, &a pi-ce ol rornblondiie wse 1icked un on

ity 2nd ginee L hev- nover sgeen thais seartrelar kind of roclk to occur in the

&= =

gediments in uecti n, Lt offers 5n ind j i

ials, JLFurtlhier,

<t

ceoticon oi tarrace Liu

[N

pornhlendite of this kind outcrore at tie he-d of aArrovo Seco River, and

gince Tujurgs River also originates u- by this outcrop, it ig conceivable

thet, not long seo in ceolosicel tine, Tujurgs Hiver maw h ve cut thig presernt

a 1

terrece out and denocited the hornblandite there, Hornblensite 1 not o coms

non rock ‘rd occurs in put fe. locslities, ~vd this would lend veisht to
this theorv. ihere scre nu:arcus terr-cec on the 3an Gabriel iountaing a-

erozs Tujunga vosh., Above Furbsrk ifnere sre & courle of terrcces that have

o

o

been presorved on fre scrrp, On tor of ne i the pidiec there ies = level

plece of anoit one-nalf scre in - res, nd im ecistelw balow 1t there is =2

terrace which has been cut tihroush in the ridcle by & ctresm, 1t dine

[

gentiv to the north and shows tilting of Tre block 22 21U went ur.

P A

On ihe scary above Burbark ths ridges, instesd of soinz up irn a smooth

i

glone, =sre bhenchied. DBet-een La Tuns Canven and Ferk Csnwon there 1o o dig-
S 2 .

S o

tarice of oi-ut Five 2iles. In a gtatistical court of the rurber of corvrelatd

berich levels, tihe folleowing results were obtalned,

-
)

No. of Bench levels correlated elsvation totel no. of ridszes
& 1100 ‘ 12
7 1200 12
5} , 1500 1z
2 1400 12
4 1500 10
Sueh Tisures csn no* be used to stete the nurber of staces of urlift or anv-

thing of the =zort, but thew show in & roush ruslitstive wevw thst ther: are
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numerous benched ridzes, whose levels c*n be eorrelsted in a rude

fashion., Thece may be cdue to a number of cruses. Firet, they may be due
‘4o differenti.l erosion, ~nd are onlv correlated sccidertlv, Second, they
mey be csused by faulte which, crossira the scsrp fce, form é series of
sterse Third, t ev mav h:ve been formec bv b-ck cutting of the fault scarp
in betieen periods of feulting in the uplift of the block. Such evidence
taken alone would not be indicr tive of faulting, but taken together with
other evidence 1is strongly suggestive.

%gﬁiwof the old lend surface is precerved anywhere in the Verdugo
Mountaiﬁs, for the erosion cvcle has progresced sufficiently far to ob-
litrate #ll traces of it. One re son for this is that the block is rela-
tivélv long =snd narrow, and it did not tske the streams long to e:t head-
werd, and so cut cown the divides, The two sm 11 dow#n dropred biocks still
retain # uniformity of relief, however, which indicstes the o0ld land sur-
face must heve been of nuite low relief, probably similar to fhat of the
uniformity of elevation to confirm this ides. The streams flowing south
from this ridge have & 1000 foot grester drop than tihe streamScutting into
the north scarp, and in the nstural coursze of stresm development this ridge
should be pushed more and more to the north; since the étreamswith the great-
est drop have the greatest cutting power. It is interesting to note that,
at the prerent time,the crest of the ridce is one third to one mile closer
to the base of the north scarp than it is to the base of the south =scarp,
notwithstanding the thrusting =ction of fthe reverse fault which thrust the
block out toward the south. For purposes of descrirtion ore mivht say
that the mountrins sre passirg from late youth into early masturity in the
cvele of stream erosion. Naturally the cycle of erosion goes on at a dif-
ferent rste in unlike rocks. The igneous rock controls the erosion in the

greater part of the area, but west of Sunlsnd Boulevard the rocks are en-
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tirely sedimentary snd msde up mainly of S?ndstoné, shrle, 2nd conglo-
merates, The lesser>resistanceto erosion of the sediments, combined with
thre low relief has enszbled the erosiorn cvcle to advznce to the late ma-
ture stage.

Iﬁ many pluces in te =res there =re stresm terraces or remains of
stream terr-ces. These are shown best in Verdugo Cahwon where there are
two splended examples of terraces, one.above Oakmont Gountr#‘club, asnda the
other in the Hossmoyne Tract. These berrsces vary from 50 to 75 feet in
heizht :nd are cuite large. In La. Tuna Canvon there is s remsing of a stream
terrace exposed on the road at the end of the cenvon. The alluvial is per-

e
heps 30 to 40 feet deep at this place. #long the base of the scarp above
Burbank there are some olid stresm terr=sces; and in the portion of the area
west,of Sunlsnd Boulevard there =re deposits of alluvium which are remnants
of older &lluvial deposits,since dilssected by stresns, These old deposits
of aliuvial signifies one of theee things; i.e.- that the Verdugo Block was
uplifted about 50 fe«t not long ago, thereby rejuvenating the stresms; that
there was ¢ regional uplift aCQOﬁﬁlishing the same thing; or thast & change
of climatic corditions changed the.rate of stream erosion. &8 to the first,
there was movement on the ﬁain oan Gabriel block not very long ago,as evi-
denced by the woung fault block directlv in beck of Devils Gate Pam, On
the other hand the La Tuna Fzult 1s truncated:by an alluvial deposit, three
feet thick in the upper part of the canyon. The stream heg cut down about
10 feet and left the fault and alluvi?l deposit exposed in a section along
the stresm bank. La Tuna Fault is 2 norm=1l feult end there is reason to
delieve that the normel faulting occured at a2 later périod than the reverse
faulting which lifted the block up., If this ig =0, then the stream terraces
&re too recent = feature to be caused bv an uplift of the block. This
¥ould lesve tren, either a regional uplift or a chenge in climate &as the

Ceuse of the stresm rejuvenation which dissected these aliuvial depogits.
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At the present time the streams’ to be aggrsding instesd of,degradinglsince
the mouthe of the canyvons appesr to ne filling up with sediments again.,
"This indicates that the streame are agalinst gr=ade and the period of re-

juvenation is over,

The Verdugo Sznyvon ofi'ers a nice little prohlem 1in physiography.

. e ) . . . - e Lo o fien 5
Structurallv,/the Verdugo Mountains and the Ban Rafa«1l Hills =re one unit,
‘N».»*_-.,.

geparated only by Verdugo Canvon, There are two possible answers as to its
origin. Lt is an antecedent c-nvon or else it igs = feult determined can-
yon. Es alresdy mentioned,'KeW beli~ves it 18 &n antecedent canvon, there-
by sesuming that the river cut across the Verdimo Block as it wac faulted
up.QMiller on the other hand, draws the liontrose fault zore down through
the csnvon, This frult zone w:s mapped by me almost =g far :sg t@e Oak-~
mont Country Club, showing thot it curves do.n Verdugo Canvon this far;
therelore 1t is not‘unlikely that 1t goes down the center of the valley to-
wsrds Glendale,. There is no indicstion th-at it enters the Son niefael Hills
and it ig muech too nig = fauit zone to stov. 3Iviiller- shows no fzult in the
San Rafael Hills that it could be correlsted. with. There are numerous road
cuts in the csnyons neighboring Verdugo #ash, and 1 made a csr-ful survey
of them all, finding no fruit rlares exposed =dj-cent to Verdugo Canvon
except oné with & zone of breccia four inches wide one-duerter of ¢ mile
inside the Verdugo Block. This fault was 2 norm-1 fsult and parsllel to
Verdugo Canyon. Of coufse if the mrin feult zone runs don the middle

" Kew,Weiewo, International Geologigal Congress Guidebook 15 Southern
California, pp 53-54

lhiller, Wede Geology of the dWestern San Gsbriel hountains, Pub. Univ.
Calif. at L.A. in kath., and Phys. sci. Voll, ppll4, 1934,

Miller, w.d. Ipid.
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of the canyon, the lack of parcllel f ults in the block iteself would not

dissprove anything.
From =11 this one mizht conciude that tite hontrose #ault Zorne offered

g low regsistence to erosion, thereby determining the course of Verduzo
River which cut down through trhe frult nlock as it =rose, 4#as 2 conseuence

Verduzo River is probsbly beth =ntec-dent snd frault determined.



lhe exireme weStern end of the ?meQQQ Mountains

showing Modelo sediments in the middle foreground. /n the

distaont lef7 o small knol/l can be Seen projecting above *the

alluvium which IS the (g8 Troce of 1he .\qucmo Mounrarns.
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sediments cov oihle Troction of this

of the izneous »

:mort to desl

re wrotlem In itrelf.

faghion, as. it constiiu

In the ‘estsrn half o the Verduso block =n o0ld sedimen-
tary series outcrops. These rediments hove been grestly

&nc nos consist of gneid

gschist, marble, and auartzite
feldspar-biotite- snd quartz- feldspar- hornblends gnsisse

largest part of these rocks, although aquartz-mica schists

Bon, In Lunch Canvon one of there guartz-feldspar-biotite

develoned in 1t. In at least two piaces in

the =res grarhite schist sre =resent, and indicate the

ite ig present in ew 11 £1
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terc-lated in the bucalt., This indicates = short interval o tirme was

(lioved to elsmee, .ith recultsnt erosion, bot eon flowe Further ore,

gh conglom rate bineath ths bugalt {low contsine niwerous boulders of baselt,

provine thot, before tiiig flow w-go poursd on tr
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wAS uncergoing erosion not Tsr from here, oSoecslt boulicere do not endre

capn tronsportetion well,  snd tend te break ur within seversl wiles

of tvrioline by tre w ter, Near tho mouth of Sunland Csnvon thore is 2 lent-

jcular outcrop of i1ogide & convlovsrs te bad rectine on the basement.

- i - S - -t = . i~} - - . ° b b S L
The sedirentc nere di: about 20 N,bnt tle besalt ras en sroarent dip of sbout

v
60 Lo 0y the way 1t cuts scrose @ ridre. This would indic te it to be = dilke

)

Further, &« microscoric ex wination o’ it shows 1t to h:ve o rroundrses ruch

=

too cosrse for & [iow; and, =zlso, it is porchvritlec ~ith lzbradorite crvs-

tals one-quarter of =u inclh lonz, 4 microscovic ex wminttion of it reves

-

th=t 1t is comiosed ol labracorite ( €5 an ), and olivine., The olivine .is

i

to bodinoeire, PBoslingite, snd kas-ctite.. In sove

oo

iy
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b
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plrces the casalt ¥48 an anygd-loidal structure in which the. amyzdules. are
fillec ith eslcite.

in cevioug work don- in tnis

vred, The scGirenis on the weot end

of tre Verdigo Block nuve been mapred o un-ifferentisted iiocene beds. ’Aew,
however, merpec trem wr kodelo; but no icentifi-hle lossile nive ever been
found in there cediments. In the course of tre ficld .ork Tfor tric re-

>

tort, & bone ewbecded in the & ndctone containi: cirert lenegc e wog found,

E, surlong »ronnunced it n ungulste rib, but = 1id it weg too fregrantery

to he disgnortic., The only vosgcoinle corvelnt

.on left, then, is = litholouic

congf-el;ﬁ ti Ol e

'w : .

Bew, weleiie,
v : i
entura Countiecg,
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On this basis These beas are sinllar to those found in the wmodelo for ntoon

in otier me=~tes oi tlhe »eslion. In tie fent: sonics wourntsine the kodelo is

sep  rated fror the Topango Ior ction b ‘n wrnouls - unconforsityy  though

ir Bents ol Vallew, wiv-oo Lie btvpe ceciion 1e, Tl e Modelo, &

s

marped

pv kew, rev:csents cortinuocus derosition fror Vagueros to t© & erd of miocene

4,

tie. 1t hag hed, subse uwertly, to he divided in ¢ rua el r»t £ ciasl man-

. _ o ' A L , ) . .
per by r.S.nudson snd EohoOrode,  forewhst the o+ e situ=tion existe ip
thwe sreny the sedimentstion seeir to rove gone on, frow the ti-e when

thev were 1-1id do'n on tre bsserent corplex te the brse ol the rico fTor-

D

setion, without © bresk., dorth of Tujunga wssh, thr forration lwins on the
bi s lt 1g foselliferous, snd nas bheen tentatively ddentified as vwopanga in
arve. If thie breg-lt on tiie side repre ents the woe soe =: that on the

other sice; ther, the sedirents lvirg on the brg: sent corrlex are Torarg:s

.

rosginle to draw = delinite Dounusnry

™M
-

in &are. Qhe onlvy place wrhere it i
between tne modelo and thesge cedirents, 1s near the rosa cut imrediately

we:t of Suornilan

o
o
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.
fis
[aaed
)
T
o
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gore beds etretigrarhicrlly lower then
thi e cont€et are undoubtly moCelo in age, tiiis leaves the usstlion up in
th air, levertheless, the sequence of devosition i thess beds hsas been
uninterrupted, and logically ftiev chould be ravp-d ag = sinsle urlt; =ince

Y

no ifosgelili

s
4

erous horizon i cresent uron whnich to bege a gub-division.

This has been done in the uap sccompanving this revort, whore rodelo is

Used i the sense in which Kew used it, =nd not in the strict sence cefined
by Zucson and Craig,
In middle kiocene time the lsnd r-lief wss verv slow, erosion Lad -

stripped away all coverinzg ~nd exposed the brgemnt com lex., Upon this

seolo:ic sge of the lkodelo Forretion

o~

' s~ B
Hudson,E.F..ara Craig E.K.,

lclifornis: A, Asroc. Petrolium Geol, Bull, vol. 19, pp. 512-517, 1929,
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0ld land surface & flood of boulders -nd debris was voured from mounteins
which had jurt been raised up. The material lying on the hbasement is &
tyric=l fﬁﬁ»glomeraﬁe congisting of sub-ron:,dedc boulders of ﬁl]lsizes mix-
ed with shale and sand or arkose. Some oi the boulders sre twentv Tfeot in
giz=meter and indicate that the rountain source vas relatively close,
foulders 1 to &6 fact in diamster are common and those hetween 6 and 1z
jnches are ve v numerous, 1he boulders are chiefly grsnitic or felsitic
in character and show: that t'e mass undergoing erosion was rredominantly
of this material, Some metamor:hic s are vrecent, chiefly gneisses, and
pasalt boulders are rlentiful. These rediments commonly weather red due
to tire high iron content which is probably dus to the biotite contained

in trem. The conglomerste does not uniformly cover =11 the basement complex,
for in a few nlaces, it is ovsr lain hv»sandstone (arkosic) snd arenaceous
shale. The comglomerste 8lso contains many sandstone and shale beds. The
sandstone comronly contains biotite, quartz, and feldspar =nd averaJes one
m. in diameter,although there is wuch variation in size. The shules sare
buff colored and contain sand, and biotite. In the upper part of the

section the conzlomerate iz often made up of pebbles aversging % to an

W

inch in dlameter,thevy are cub angular =nd =o are more truly a breccia

thxn a conslomerate, It is not uncommon to see isolated boulders 5—4 feet

In diameter interbeaded in this fine matcrial, and t is incongruous sit-
uation ie found in = number of rlaces. Since this mat risl rerrecents a
bajada origin, it can be explzined by looking et these d:posite forming at
the present time., Tecentlv, in La Crescenta a cloudehurst caused = 17Vton
boulcer fo be carried three miles from 'he bare of the ountains s=nd de§oéit—
8d on the highway, In arid o semi-arid regions & sudden cloudrurst often
wuaes rheet floods which gsweep all belore them and carry along boilders

Env fect in dismeter, This i

g rrobablv what hés occured here, This bajzda
kvoeit is not of unilorm thickness, tut hess its maximum thickness near



qunland wrere 1v is messured in terwms of thongands of feet, near the end

La Tuns Canvon 1t is measureq in terrs of hunareoes o
0 : ‘
enct, This 1z confirmed

[ fect. svident-

hy the marine

1v the ountain mass w-s o the

genosits woich ofi-lap towsrdese the cact,
he sea hegan encrosaching juct affter thig, =2nd from now on the sed-
are [ound in some pisceg and

4

imentation is domwinantly msrine, limy marls
nne of therse lirestone beds, just

In

celicirte i very coumon in tre beue,
sbove tire Barton Ic ool for bovs, & ssmple was obtairned m de un of many
foraminifera sinells. These have not as vot been determined, CSiltestones
o L1 8 . \ :
yith fine lamellda-are present. Shaleg are verv abundsnt snd sre renre-
N , e
arenscoous gheles, disténrceocus

gented by faine paper sheles, limy shalee,
sh#ies and sgilicified shales., lhere snzles are commorly wioite or grev in
¢olor. Uhe sand stone bede are cuite toick and varv from 1 to 10' in
vidth. The bulk of these beds are arkosic ana contain biotite. The g
size averages about a millimeter., It wae in one of there beds that tre
wmgulate rib wes found. Just above Tujungs ¥Wash, ne r the gravel :itse,
¥
8 sandatone wes I und which contasined numerous nocler s {illied with what
gppears to be oil residue, ihis ig ocuite tvpiczl of the iodelo which is an

0il bearing formation.
One of thz sicst chorretoristic thvnor about these bede is the =ili-
»les sand cherte woich definitely mark them o¢ wodelo. The:e

o

cif'ied sh
e hemmer =ncé break with =

ringing sound uwrer hit with th
tonchoiasl frecture. dhey westher brownich or red snd bresk off in right-

nglea blocke, for vie Jointing is

therts give a

nerrendicular to the bpedding, d1he:e

and in some places fli:nt 1: “rosent which

therts sre wiite to grevy in color,
to 10 fesct snd

yde varv in thicknese from 3

le bleck in color,
ire interbedded in senuctone snd ordinsry shalc srds. The laversin there

of Trom + to 6" ., ln numerous pl=ces trisg

thert beds have & thickness of
mell lenser in the ecandetone lavers, mesasured in terms of

thart forms onlv eme



Modelo chert beds exposed in

Yoad cuf.

View showing wedge o F sediments

dropped into basement-complex by Lunch
foult. Lunch fault is cut off by cross Fau lf



tens ol feet in length =nd onlv a oot or co i sidtn, ‘hie is not-hly true
ir be extrere we:tern vart of the ares wiere no contipuours chent neds

sre found, The strance fect bout there chevts dlsg that t e thelesrod grrd-

et res above =nd velow ther “re nol cilicified. The gilicivication £tops

abruptly witnin o /16 of sr irch., Feper sheles, Fine iitetones, o
tones,q&nd nebbled serndertores Contrel the cherts #nd, as @ soad, Aarc not

sva arikosic in com ocitlion 90 are slmost o1l

fieces i len Gine ol in toe chorsts wihacel. hove suffered ro altsr-t on.
Ui e ot i, tiere are - opebine: pm 1L ele © len es revertl | in
reoos few dinchies in a0 ithin & meseive

T oee o ve e beds of colt siele nroor Tore heteen tie chertg
often =r-e goused arnc brecerstbed, showan: < Ler e (oilerertinl move-
, .

cehool for or: the

beds L-ve beer dres folded dve to voverent, «rd ©..0w

the .wmcline to lie to ths east w
The lunirctions »re verv fine =nd hrve = wicth ol =bout 1 mm or even

meh lesse Uhere are meorked bty e 11 21lle of rure "uarts or chalcedony.

isnwy dikes of thie sgiliiceous materisl cut throw the rock from all anxles,.

fhece clert beds tiicken snd thin “nd oce sgionlvy  lenre out in o few

inches is upususl, for shele bodes ore rore often continnous snd lonse
out clowlw, The small diker ‘nd eille of eiliecs rurnine throuzh th
¢ erts voild feem to Lndicste ite sutiicenous nrsinre,hut one can not say
, - . U
t deal of r~uvucev, bavie ir-
b
L .
recivetated bv

too mich on the origin of chert sinpont

clines to T.oe helieil thet fthev re crericslilw

fo]

e Frenci:cen Jroup, Publ,

bavis, k., 1he Fadiol
' Hhi-432, 1918,

revyisw, C=1:f, Dent, deol,
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of the silics from & colloidal ooze of egilics snd shrle, reculting in the
’e
rythmic bsnding, lensing in and

out of tre levere snd formetion of nodules,
The type cection for the:se cherte ic 2t stotion oY ~here = ten foot rection
jg exposged or 100 vérds along a road gut into s hill.

Higher sp in tie section soft bufl or dun coiored shsles are found,

They are splencidly exnosed in = sv cut just west of Sunland. When

fresh tirev are grev colored, but westher to a vellow-orange color. These
peds are nesrlv verticasl in this plsce, and the «:ter running down the
pedding plsne has altered ne«rlv all of . them ;9 ﬁ%isﬁgun color. The con-
golid~tion of thece shales isg poor =nd theirggg;klitiiﬂl&ows them oo Dbe
easily broken apart by thé fircers, The clsy soil which ig derived from
this shale suv-orts a growth of gr-es, but is not conducive to the
propagation of shrubs #nd buches. None of these shsles +re pure, but con-
tain varving smounts of blotite, cuarts and feldspsr, G&endctone inter-
beds ars common and.range-from a few inches to seversl feet thick., This
series of bheds ies highly incompetentjand , accordingly, where ever they
outcrop, they a2re charactersticslly involved in drag folding, or otherwise
are so distorted that = true attitude is mot slwavs easy to obtasin, The
@rsuinctlive character of these beds makes them sdmirably adspted to serve
I

as marker beds for = key horizon. Thev are not local in occurance but are
regionsl, For this reason thev have been mepred as a kev bed in the mep
sccompanying this report and designsted acs Ks.

These beds are overlain by & conglowerste of which the pebbles are

|

from 1/8 to 1/4 and occasionaiy 3 inches in dismeter. 1he change from
narine deposition to‘continental is s=brupt, but probsbly revrecents only
& disstem, and not a rezionsal diccontinuitv of derosition. Thesze con-
tinental sediments are characterized by =lternating beds of sandstones,

tonglomerates, and shales, although the shsle beds are in the minority. Len-

seg of conglomerste 15 to 20 fect long snd a few feet wide are exrposed
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in the section perpendicular to the strike and would cecem to be old
gtream chennels which have been preserved. A few chert nodules are
present in these sediments, as well as msnvy concretions #*hich are mark-
ed by an encrusting mrss of red ssndstorne, nd throuch which the strati-
fication passeg, Mamy of the conzlorerrte becs contein boulders aversg-
ing about 10 inches in diumeter, although st intervals s boulder up to 5
feet in diameter is founé. Higher ur, tm+the s=ndrtones become predominant
gn¢ then sh-les;. Finally, distomaceous sheles sre found. These are pure
white, fragile snd cuite fissile, A bresk in devosition occurs here, and
p coarse marine conglorerate of “ico Age s lain over tem. It is a dis-
, R

corformity, ho ever, and not an angular unconformity.

Unlv the lower portion of tre Pico Formation ie reprecented in tﬁe
Verdugo kountains, although,north of lujunga Wash almost the whole thick-
nese of the formation 1¢ exposed. The Srusus Forwstion is e2lso Found on the
:Mber side of the wssh, 4as I:r as the stratisraphical record is concerns=
ed, this stops with the iower part of the Iico in this esrea, with the ex-
ception of recent alluviel devosits which can be classifiedvinto two class-
65, i1.e.,- 0ld alluvium and recent £lluvium. The old alluvisl is preserv-
¢d in the form of terrszces snd remnants of earlier deposits of frn-glomer-
ate or bajsda breccias are being formed together with corsiderable thick-
hess of river gra*els.A In Tujung~ Wash the gravel, as exposed in gravel
Pits, is 60 feet or more deep. The major stream of this rezion appear:
to be at grede nd =re Grorning their transported msteri-l -t the mouths
of the canvons and even are filling 'mp the lo er partes of their canyons

fith etrecam debris,.
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Structures

Regionals

The structure oi t e Verdugo Mountszine, as has zlready been indi-
ceted under geomor+hology, is a horst bounded on the south by reverse
faults and bounded on tihe north by nors-1 frults, Lt 1= not a single
;mult block, hut 1s cut into slices on the north znd south and is further
kﬁvided into blocks bv normsl f:sulting. This composite hlock hss its max-
jmun relief to the east, ad'acent fo Verdugo Canvon, and to the west it
pacses under alluvium, and cn ~e traced only by some low knolls nrojecting
wp 1ike isl-onds in a s=ea of river gravels., Structu=lly, it 1is 5 part of
ﬁﬁ San Gabriel Ronge and is only a foult slice whieh her been brought up
to the south of the msin foult zore of the mountsin range. The San Hafael
fills sre alco strictu-llv a -art of the Verdu-o ieuntains, =nd are sepsrated

{: i . KA,

from the lat®er only by Verdngo Canvon § f T

The sediments on the west end are involved in = series‘of sme 11 folds
thich, however, are merelyv flexures on the south limb bf ~n overturmed ayn-
tline which hee 1ts axis north of Tuiungs ‘ash. couth-west of Sunlsnd a
larse wedme of there sediments has been down-dropped into the becement
tormileXe

At the énd oi' ti:e Pliocene time a grest crustal deformetion took
Place which folded up tre sediments cnd roired thése mount-ina on high angle
thriet fsults dipping,on the average,about ¢0" to the £.w. The compressive

forces came from a gencrsl N.Ev8.W. direction. Since the easiest relief

e upward the strain ellincoid chould be oriented with ite lone axis up and -

Upring to the north tbout 45, as illustrsted.

B
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The reasson why the strein ellipsoid is oriented in this position
jie that shre-ring fprces were active,:nd not purelv cormprersive forces. IThe
fact that the lerrick svmscline is overturned to the south; that 1s,1ts
axlsl nlane dips north,tends to show that shesring forces were rrecent,
further the majior {sults dip 60 to the north which igaverv steep dip for
g thrast feult., If the strain ellipsoid wse oriented in = vert:ical positiom
the thrust vlanes should din nqrth at lecs thsn 45°ﬂn£les, since the rock
fails =28 a a brittle bodv, But it was fonnd that the msior frult dipred
—6d N,2nd th#=t numerous minor f-ults hsd dirs 15 N and even hori~pntal.

£

The =xls of mean strain would be NiW-SE and the axis of lec-st strsin
would be dipping £ and the axis of the grestect strein would be dipring N,

After the compressive forces relsxed, gravitati-n acted on the
block,which regponded by ad'ustinc ttself slong normal f=ulrs. In this
case the strain ¢llipsoid would hsve ite sxis of greatest strein NB-SW, irs
gxis of mean strain NW-£E,and its axis of lesast strain, vertical,

Local:
Jurnssic Cretasceous (?) Intrusion.

The ~ldect sedirents in tle swes huve been nfruded many times. The
esrliest intrusion wses the Wilson diorite which subsecuently ascsumed a gne-
lgsic texture, Later, it was inTruded in turn by gr@nodiorite and cusrtz .
‘monzonite, Thece latter intrusions were probably coincident with thre
Sierra Nev:-da KRevolution during which time huge gr-nodiorite batholiths
inveded the esrth's crust 511 up and don the Paci ic Cosst., Thig intru-

sion hecan in Jurassic time *nd wsg finished hefore the end of Cretsceous
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time, because Chico or upver Cretaceous sediments are unmetamorrhosed.
These mount-ing seem t6 have been s positive block during all Cretsaceonus
and Tertiarv time for no Créteceous or Tertisrv seciments seem to have
evar heen de ocited over tie site of the mounteins, that i: spresking of
the western part of the San Gabriel Range as a whole., The western end of
the Yerdugo block, at lesst, wss covered wvith filocene seaiments, lor on
ton of the ridge, bordering the lower part of La Tuna Canvon on the north,

there are sove remnants of sediments. Again t station 129 on = ridge
L 3

o]

sbove the end of t e highwswsg in La Tuna Canvon thers =zre some lavs bould-
eré, s1lthough there ;iav have be n tréns&nrted there ovv streﬂm.action.
Faulting in Generals

The erustal deformatiom which h=s teken place in this
rec;ion i ore nrecominantly characteriz.:d hy fwulting. The mountains in and
nezr the are: sre fault block mourtainsg., There seem to have neen two dis-
tinct periods of faulting., Firet there was a reriod of comrression during
¥hiech period thie mountains were ralsed up along high angle reverse faults
vhich boand the front of the San Gabriel Reance. After the comressive
force nad run its courre, the crust of the earth relaxed; and,in doing so,
adjustments took place which resulted in the dovn-dropping of blocks along
normal faults. #s CeRelongwell pointed out in o lecture msde here last
Jear, it is slways dangerous to mske generslization of this sort; for per-
hare the reverce snd norﬁal fasulting helrng hoth to tle come period of time.
The fact that the normsl faults are exnresced torogrsrhicelly would, how-
¢ver, prove thsat the norme1l fsulting #:s rot vrior to the reverse faulting;

inc. would polnt to the fact thet thev reallv sre later, Farther, the re-

Verse faults are-off set.in a few places where they are ¢rossed by normal

c'dults . M

-

The numerous romds in there monbtsins m-de 1t possible to nick up
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gany of these frults in bosd cuts. The other criteria used to recognize
faults was; occurrance of adjacent blocks ol 1#rge size and of similar
rock chrracters snd structure st different elevations, especielly if one or

poth of there blocks rss o uniform reliefy fFrult brecci=, souse, and gFish

¢

L4

ot

gontes usually seen cutting across ridoes or Walls of cenvong; long straig

caﬁyons, often opposed to the renersl drainsge svetem; frult grps and simi-
l1ar phenomena; &and the juxtaposition of two dissimilar kinds of rqck. Tne
leree faults in the area, both reverse and nbrmal, are high angle faults

anc seldom have = dip lower then 65 or at the lecst 556. Sowe of the branch
fanlts , of course, "zve a lower dip. The branch faults of the reverse
faults often are horizontal, and -s thev arproach tre msin fault they curve

[

uwp to meet it as shown in the prhotosrsph, This glves them much the appesr-
ance of the thrust fault ns.it is concelived by Willis in his fsult range
lwnothesié. The mein faults in this ares are not simvle fractures, but sre
I's herlzones. These fauits asre distributive in n=ture =nd divide up the
zoire of shear into = number of slices. Branch faulte sre cormon, which
leave tre main Frnlts »ﬁd go ofT into the block., It is not uncommon to cee
frults with zones of breccia =#nd gouse ten feet wide.
Burbenk Faults

The rszult scarp in bsck of Glendsle =nd Burbank is very strik-
Ing, from practic=lly = level plain the Verdugo Ho:ntains rise up to over
3000 feet, Weds Miller’clnims thit the Verduzo Fault ic & norm=1l one, be-
ceuce in one plsce he foind some #1lluvium down-drorped against the igneous
rock on & normal faﬁlt. In the field work done in connection with rerort,
&numbef of reverse T=aults were mspped which cut =scross the frce of this
scurp, and in "no place was s normsl fault observed other trsn the Park
fault,

l,.-—,‘. “"’li - ' : ‘ i B
, . ller, Wede, Geology of the Southwestern Ssn Gsbriel Mountains, Publ.
nive. Lalif. at'Led. in kath, and Phys. Sci. vol. 114 pp. 1934,






-3

2
The average aiv of the e frults . .z soout <0 N.,

PR

Tenlts were ohserved -ith =2 405

re e

rhotorra h hn- zore ol brecci-

57 N I'he Tvpe gection for ihis foult 1s 2t stetion 1

trend of amout

#1th the olcer roclks moving

un

ne block monv sm~11l brorch

in =n alwost horirontsel nosil:

due to re thrusting sction which has taken nlcce.
krow ince 1t is wot ¥rosn how rmich of tre moversnt m

Undoub ted]v t

[ S

r liag,gf ita

s

along e lurgest art

pl=ce Fenlt i areat zone of gous

kontrosas reulte

There 18 a ati

ques

comression or tension., It dire nerth :nd

fanlte 1on bound soutl gsice oI t:

Ji 'ﬂ &

"Itk

Villew block is downoropped resmnact

trose fault muet be chsracterized ss &

tre veriod of comression, thre Verduro block wrs faulft
granter toan tie montrore Vollsy bloek, then tre

excent in

The mnrin Do

i

Feulte

The disyp

BT b

of the

te Verdus

fole

wontrose O

s [ew

places:

ehiown in the

LT

and dip of

¢ victure

o _

A5 R, i

ne aopminent

over tre vounger,

curve out =w:

acement is nrnot

ve taken rlece

moverent took

zndG breccistion.,

ey
15

jis due to’

reveyrge

e tihe sontroce

£

o rlock, the mon -

‘sult, L0, during

ureera of

1nlt would be

due to comrresgsion, by rerson of the ¢ifferentisl wmoverert betvesn the

Verdugo »nc hontrose Vallev bleocks whnieh nllowed the

forter,  This hvoothesis ic visusnlize,

nation wonld tre bontrore

retone block “mlch was downédrorped with

Iv £e latter cese tre Lontrose P nlt wo-ld de rorn:
seme age.as La Tuna =snd Fark Cervon Feulte, This feul

»y seted covn Verd

Verd
Tnd
Vellevw
resrect to the V

1

w0 Cenven, becsure no

20 block
tie more
hlock is =
erdugo iountains,

feult end of the






fornd to put 1t, There is 0 sifn thiat 11 crosses into the San Hafesel

23

‘£ille, and there 1s no feult msvred thers with w ich to connect it., 1t
gertainly coss not ston =brurtlw, In one vlrce this f-ult cuts across a

graphite sehilst, =nc the h=s been drsgeed dorn into the fault

)
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"
|
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¢
!
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plene, oone =1lts ¢'n be recogrnized by the fact that thevw have

gragoed dorn grap™ite into treir Toult nlene, wheeh is e-sgilv recosnized

wrlhrte mine

yrere tne f#ult outerorvrs, This fouit veries in dim, 2t ths

¥

it airg about ¢U north v ile &t ti Verdhio. scooGs recl-est-te trict 1t
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dgine BO Ny  tThe tvre section 1s 2t etstion 131 3
ectate sun=-civision, The disrlscement csn not be msde put, other then th t

the total throw of =11 tlhie digtributive feulis is e usl to te heizht of

-

tre scarp minus the subse usnt -rosion.

La Tuna Faultbs

e}
O
o
-
4]

Thie fault runs

Tuna Canyon, =nd has down
dropped tiie western bioek 1100 feet with respect to the main Verduso bloek.
It ie deomin=ntly 2 dip-slip fzult snd ie norscl, Ite dir voriecs from 70 t-
80 on the sverase., In the w ner psrt of La Tuns Canvon this feult is trun-
¢rted by ‘n =lluvial deposit which hes sinoe_been diesected about 10 feet
by stresms. This ahowg thet there has heen no recent movement on the
fenlt, ana trhet, since it is cne of the vounsest Trults in the sres, no re-
cent frulting s trken plsce anvihore in the Verdopo block. Its tyve-
sectlon is st station 132 where it ies exnosed in + ro2d cut.
Pork Canron I

This fault is sleo a norm 1 frult snd hes do~hdropped tre
block, bounded oy La Tuna snd Park Canvons =nd tie Verdugo fault; about
1000 feet with respect to the Verduso block. This £ ult dire about &0 to
tie west and 1s din-glip, Thnis fult is essily traced bw means of faulte
fareg In which gonge can he picked un from tre surfsece of trne ground. in

o

& rord-cut nesr by the Tsuit rlsne of + gmsll parsllel fault has been ex-
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yosed. Where this fault crosses the rosd 2 crack has been orened up, snd due

i
i

go the rumbling of trucks the west cide has dropped sbout zz inches. 1t

js interesting in that it shows the low resistance offered by & frult to
gtress. The tvre section of the Fark Canvon fault is at station 153 which
jc shown in the Djotogranh where verv weathered rock is shown démndropped
ggeinst fresh rock brougnt up from the basement,

funch Canvon Fault:

This favlt has downdropped & lor.e sedoe of sediments
|

! ; ™ LI . - 3. d ¥

into the igneous rock, #nd sp it is easlly traced., Its zone of breccia
is 30 feet wide; and, for this resson, where it crosses a high ridge, =&

splendid example of a fault gap has been made which has = trenched valliey

om each sgide of it. st this fault gep the sediments do not come =11 the
ey to the fault gap, but detour around it. +hat has haprened ig that the
feult branches here, one branch going throush the gap snd the other branch

tircling abound. The result is thet a leree wedece of jcneous rock has been

ropped down in the fsult pl=ne to form - horce,

he measured dip on this fe2ult in Osk Canvon w:g 65 NE which iec the

bveracge dip. The displacement along this f=ult hes been some 2000 feet

js near aé can be figured, and as the diry is to the north, 1t is a rever:se
hult. If 1t were not fob this fact, it may have possi 1y been considered
It the western extension of the Fark Canyon Fault which, howsver, is normsal,

he Lunch Canyon fault is cut off by & emzll normsl fsult vhich shows the

brzal faulting to ve more recent. in point of view of time. The fault can-~

bt he traced from its disnlacement, for it seems it seems to have disca-

i

Fared. The type locslity of tie Lunch Fsult is 2t station 114.

krton Faults

| This fault would feem to be an extension of the Lunch Canvon
?ult were it not for the frct thet Lunch Frult is a reverre fsult which dips

i

bout 60-75 to the north,:nc the Barton fsult- althoush the fault pl-ne is
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pot exposed,yet by the wsay 1t crosses & ridge,- is 2 normal fﬁultYWhich
gine perh-pe Gd’to the weest, If a steer normal frult could change into =2
g¢teep reverse fault within the srrce of = mile, tren I would say that the
parton fault is an extension of thne Lunch Fault, =and that the fault up the
ridée south of Lunch Canyon was a branch fault. It is certsinly st-ange
th -t a big fault like Lunch fsoult chould disappesr =11 of = sudden. Inci-
dentally, the EBarton fault droppred the chert beds do-n into the sandstone
and sirale beds lyving on the basal comglomerafe. This fault could not be
}ever&e for tie shales next tn the fault plane =t the foot of Lunch Canyon
gbut into the conglomerate beds which lie directly on tl.e bacement com-
rlex, There ic 1no pl=zce balow from wirieh the. e shale: could have come.
up,
Sedimentss

Ags has alrec=dv been grid, the sedimente #re involved in s series
Qf emall folds which are not continuous but onlv a mile more or lecs in
length, Thev are ~urelyv locsl in chasracter and are flexures of tre south

limb of a large zvneline which ha: 1ts axis noeth of Tujungas Wash., The
i35 Q 0

folding more acute to tre essgt where dips vary from 50 to 50, in contrsst
rith the western end of the =rea where the dips verv [rom 15 to 25. This
may be due to the fact thit the thickness of the sediments is grerster in
the west than in the eusast, snd hence are not =s clirelv folded. This syn-
tline, according to Hill,plunges to the north west, =nd thic is another
resgon why the divs should tend to flatten toward the west,

There are large thickneéses of esediments in the western end of the block
¥rich are not renrecented in ﬁhe section adjacent to Sunlsnd at all, This

Hill, MeL.,Structure ol the San Gabriel kountsins north of Los sngeles
lalifornia,Univ, Calif, Publ., Bull. Vol, 1%, pp. 137-163,1929-1931,
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i probably due to the fsct thst the llocene sea covered the west end
of the are= for - much longer period of time than it did the lotter
part near Sunisnd. 'That this ic so mry be seen frow the frct th-t the
gorine sediments near the mouth of La Tuns Js2nvon - re aboul 2000 feet thick

shile thev sie onlv around ¢00 feeb thick near Sunland. The sea must have

re=ched ite maximum externt near here {or no marine sediments have ever been

foond enst oif Sunlend., The off-lsp of . e sedimntation i1s shown in the
pizhway cut, just before kichigsn Boulevard crosces s Tajungs viesh, where

honglom@rates are laid down over : marine shele,

above Sunle<nd = bzgelt flow liec nartlv on the baserent,and tartlv‘
m a conglomerote, The lavs iz conformsble to the secim'nte, snd must bhe 1
flow; for it is hard to see hnow = 811l could be iniccted into & fan-conglo-
prates what wust hove havpined 1e th £ the isneous mese weps undergoing

e

erosion =nd shedding ite debris or an alluvisl fsn., The besalt wss voured
out on the igneocus rock snd flioved down over the {n-con lomer-te, thus over-
lapring both. That the  1luvial f=n vag of Zood si'e 1s sthtrsted by the frect

thet the wvasslt overlies some 1000 feet of these sediments st tre western

ixtension of the fliow,
Near the highwav cut weest of Swnlind tre Fico cont-cts the kodelo; how-

wer, a frult hes dropped don the cont-ct,and, ss = result, the

contact is
fiplicited. If one maps ©ne true cort-ct arounc the hill with tre woter
bower on it,it ean be followed Bown into T-junga Wash on the right side
=11 canvon without = bre k., Across the csnvon ir ¢ knoll whi.ch overlooks
the hierwsy cut, and¢ on this knoll the Pico-Modelo contact cer be nicked up
@ain. Strotigrepnictlly this contact ir ~bout 150 Teet beleow the sppner con-
liet, snd encircles this smﬁll knoll above the highwav., Un both sides of the
moll thhe contact has been erod d awsy and so 8 fragment of the Pico is left

Nrrounded by the Modelo formstion.
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HEistorical Geologw,

In Paleozoic or Yre-Crmbrisn time sn orgsnic movemrnt took pl ce

vhiech shed =2 lzrge smount ol eediments into the gea,which w s.ne'fby, for
ﬁhese cere marine gediment: nc not continental., Later trere sediwments
were folcea ur into mountzins =and intiuded bv & diorit: batholith., Until
Jurassic time this is the only record of tihe rrevious historv of this area,
How many thous: nds of fe-t of sedirente were laid down and ctri pec o
one #ill ever know., In Jursseic time, horever, & greast batholith of gran-
pdiorite intruded this regicn, and injccted itself into thece old sediments,

later on & lsrge bodv of usrtz monzonite inj cted itself into this locslity

~

The mounteine produced at thiz time were planed offy, but, 1t wes not untiid

I

liiocene time thst any sediments were laid dovn to be »reservea until the
rreczent dav., Fre-hlodelo,=n orogenic movewrent took nlace which w=s respon-
sible for tie pouring forth of a huse mess of sediments. Tt is likelw thet
trhe mountsir buildrry took plice by Faulting; for very e«rly in its history,
before much agcurmulation of' sediments hrd tsken nl - ce, # series of bassltic
extrusions took plece which covered a lasvoe p-rt of this retion with basak-
tic lava, Fan-glomsrates then covered up the besalt flows, #nd ~bout this
time the Ikiocene sea began to indundate thw ares., 4 thick rerises of moarine
sendstones, shales and s few limectones wer® 12id dosn. The shore wss nsver
!very far away for sands formed the most prominent prrt o the deposition.
The =rkosic nsture of thies candstone zs well as the compcsition of the

bzgal conglomerate indicstes th:it the msass uncergoing erosion wag granitic
in character. Toward the end of kiocene time a serier of grev muds and
sandstones wasg lald down, Then the ses re--ded snd continental devosition

laid down & cover of consglomsrste and rendrstores. The ses flowed in sssin

veited. This is the 1l=zst

record left hv the Miocene sea in this -rea. In the beginning of Pliocene

snd s thin series of distomaceous shinle w s
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Time sanother mountain masking movement took place, the sec agein flowed

in, and a thick series of msrire convlomer-tes wos leid down. This is

the last record of Pliocene devosition in the Verdugo konrt:ins., In esrly
~uarternarv time powerful com rcssive forces were set up from a general

NE-S% dirszction wiiich took the form of shecsrine., The sedimente were fold-

o]

)
jas]
0
b
-t

ed, snd the folds were overturrned to the south west of this
shesring; reverce feults ‘ere responsible Ffor liftire ur 8 magnificent
monritain range, After these chearineg forces hed srent themselves, grev-
ity reasserted its sway nd tre errth's cruet relexinc from the com

presgion it had just been subiected to, rerdincted itrelf, This adjus

A

t -

1

ment w:g ef'{ected in menv cesee by mov ment on normal frults. The fault
blocks were dissected bv‘str@nms and lerpe ~1l1uv: 1 f ne w-re bu 1t up.
Due to a cihwrnge in climste or to o recioncl urlift there =1liuvial fens
were disrected snd ¢ ryri-d awsv exce: 1t for small relice incine the mouthe
of csnyocns. At the precent time the streams seem to be rgrin st srade,

This completes the geologieal historv of the Verdugo Mount ins ur to the

nresent time,
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