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ABSTHAQT

The rocks of the upper Tick canyﬁn seres comprise o
pre-Cretacecus crystalline complex (“basement complex” ],
tihe OLlipocene {?9) Vasquez formation, the lower Miccene
Tiek Cenyvon formstion, the upper Miocene iint tUsnhyon formee
tion, end gusternzryy terresce devesits, alluviglAfan material,
end stream deposits, The oldest rocks are schists snd
gneisgees, intruded by grenitie rocks.

The Vesquez formation, more than 4,000 fest thick,

lzke deposite, snd voleaniec flows., It liee spainot or upon
the rocke of the basement cenplex in places with foult econtact
and eisgenere with depositionul contset, It dipe steeply,

snd in pleees it iz Tolded into snticlines and syrclines

thet vently plunge south of west, It contsineg feulis of
predominontly otrike-glip wotion in northeesterly or northe
westerly direction,

The Tick G&ﬁyén formation congietes of {ine- ralned
arkoesic sandstones end cosrce-grained ewnglcmarﬁﬁas. Ite
aversge thicineses iz sbout 600 feet. . It liee with strong
angulay unconformity upcn the ercded brds of the Vasgues
formetion,

The Xint Cenyon beds are coorse-texitured Tanclomerates
with some Interbedded Tiner-grsained srkosic sandstones,

The int Cenyon lormation is disconformeble upon the beds
of the Tiek Canver formation,

The Tick Canyon and Lint Canyon formations dip moderriely



to the southwest mnd srs slichtly folded snd faulted slong
lines of ciaf@m_&iiion previously extsblished during felding
of the Vasguer rocks,

Sowe of the gtyruictursl festures of fhﬁ nres wmay he
reloted in c::ri;i_riﬁ te the Zgn indreas rift,

There hes been some mining in the srea for gold and

cther metsls and for borex and gypsum,
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This prper vresents the results of & study of the nregl

medreagi , Californin,

geology oo the norihern pert of the Leng
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The work wee dene in prrtisl fulfillment of the requirements

Tar the degree of Lester of Selence in feolegpy 21 the Celifor-

nie Insgtitutes of Technoleogy, Avrcryoximstely "mivty-five
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The vepgetaticon is of the Sonoran type. Sige, yuccsy

menzenite, end serudb pine rrov on the nﬁrthwfasiﬁ¥ slopes,

A few cotionwecd trees prow slong the lerger ptresm channele,
Depsity s=nd pattern of vegetstion seem to be conirvolled mainly
by moisture, The north-fzeing slopes contaln the more luxur-
fent grosth, They are less exposed to the direct roys of the
sun sna ecey retain moelevure ror lenger ﬁﬂriﬁﬁé then cvn the
pouth=frecing slcies, In pleces the msnzanite is so denee on

the nerth-freing sloces ihst it becomes ¢ Borvious hindrence
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Figure 1, Geographic location of Tick Canyon
areg, i
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sbout 1/¢ wile noritfwest of 'he Oreen weneh, is mbout 4,000
feat shove seslevel, The lowest i sbout 1,900 fe@i sove
ponlevel end ccours in the seuthermosi pury of Tick Canyon

witnin the ares uaiped, “he leesl rellefl

oy

300 feet, Ieny of *he ridee cresis sre
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vornunts of uplend dhowin gentle relief,

svetems ure Lint Cepyon, Tick Canyon,

The mejor

trend scuthwest end zouth, They

corey woater Prop the Sleryes Delowno inte Soaledsd Conyon snd

-+
L,

sritic zmd perily cenltrol

vooke, South ol the sren

tion by etructure lo cnuge & etrorng

nejor end seecondsry conyons, The dendritic syrearsnce of the

upper Tiek Canyon dreinege is pertly fortiitous heesy

is
prrvons sre slong structural fesniures 50 sriemt-d g to give
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ine rocks of the Tick Cenyonm erer coneist of ore-
a0 3 >
Gretecsous crvetalline tpesement)! comviex snd overlying

arilary noene marine sedimeninry snd voleanie recoku, The

yocks are axpored in the nerihern part of the pres, The

overiving sedinmentery soction il progreesively voungsr from
nertyh te routh, snd comprisss the Vesouez, Tick Canyon, snd
Lint Convon Toymstiens, Terrsce srevels snd elliuvisl sinds
and gravels sre ol JUELTETNETY Rpg,

q

Some ef the previcus mepping of the ares hsd been done

vy v {(B,0p.d~302) az

toted by Bueslde. HEew recosnis e

named the Hint Cemvon Cormstion, noipting out its gonersl

P o
Jebmem {4, p,1bE} on the

avidenes, sugrested ogpe
of few's Lint Conyen formetien,

cme Tiek Conyon Yormetieown,

Aeecording te Ja

hng {4, p.177), the ages of formatione doge

erived in this rerort sre ss follows:
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stones and shsles, the lovermost ilint Canyon bede are cosrse

conglomer:taeg,

Rasement Complex

The rock unit referred to s8 the "basemesnt complex®
congicts of intensely shesred ond deformed metimorrhic rocke
that mrve been intruded by plutonie rocks which mey be equives
lent in see to the Sierrs Yeveds intrueives of Juresssic sge,
"hus this orvetalline complex iz thought to be pre-lretacecus,
e metemorphic rocks Include schist, gnelsg, snd some QUATLE=-
jtes the plutonic f&ﬁkﬁ‘ﬁrﬁ grieiesic, snd sre meinly of dieritic
composition, A few vepmetlte strinpere cccur »ithin the aren,

Polistion is penerzllv persllel 1o the ¥asguez contseil, It

is 1ikely thet 5t lozst eome of this folistion is secondary,
in gprneral, the besepent complex Yovws poor ouicrope,

The contnet 1s evervwhers steep end in some pleces over-

P

turnad, Thet the contset is geperslly of the fault tyvve wee
detormined by two lines of evidences the sudden dissplearunes
of trick Vascuez con lomerste bed: vhen *troeed laterslly zalong
ithe contset, rn¢ the inecresrse in iﬂtwéﬂity of sherring e the
broement rocks ss the contset is spprosched, South of the
'G%&myiaﬁ,mine, the conteet o mervked by corrse conglomernte
bads which mey be in depositionsl copiset sgainst the hbeee
ment complex, These cen be freced westward into Tick Cenyon,
The conteet le here warpved es derositionsl, ¥est of this sres,

the disrmipesrance of the conslomersie bede indicates consider=
ghle Tiulting slong the contact, To the wegt the con-lomerete
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beds are pressent, but the comntoet where swen is intensely

-

eheered, Thus it is mapped es = feult, slthough the dizplace-

ment mey be sglight,

Vesouey formation

The Veoguer formaticrn csn he eseily recognized ir nost

of itp roddish color,

£3
)
o
m

perts of the are: nepped, chiefly by
it relstive hordnrss, ite interbedded sndesite snd bheselt
flows, and its modevstely elome folding, It is mera than
£,000 feet 1n thickness, Volesnle flows srd tulf and verste-
berring brde can be treced latersily for consldershle disitarces,
#red thus zerve sg excellent horizown markers,
The sedimentrry recks ef the Vesgouer Tormetion eonsist
predominotely of zrkosle erndetonee with interbedied silts
end ¢hslen, ‘There are few copgiomersies in the western part
ef the ares, The sendeteones show wuch oross bedding, snd the
sorting ie quite varishle frum ulace to slmee, Channelling
securs to vome extent vhere ithe beds sre course textures, snd
2 fluviatile origin slone ie implied for st lespt some of ithe
sendetonesn, The asndeiones pernerslly ‘ﬂrw rounded biulfe,

The Tinersgreiped sedimente include siltetornes, sheles,
end some hard, white, water«-lsnid tuffe, The eiltstense and
stirler locelly contein horste minersls, Hoet of the finer
sediments are marked by sbundsrt muderseks, rvicvplemarks and
reipdrop iwmprinte. ‘The colors mre while, green, gray, purple,

and redg the colors alternsting from bod to heds These cherace

ters Indiecste v leeoustrine erigin Yor the Yire-grsined
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comples in Tick Canyon to the top of the southerwost volesnie

Tiew juet evuth of the borex mine (Fig, 2). The remuining

pert of the section woe weasured serose o novtheast~trending

conyon immedistely eset of Tiek Canvon and soutl of Devenport

Ronds:

Cembeyp hicknens
(feat)

1= Voleoemie flowe, corsistirg in lower oart of shout

e

e

1867 of what sppesrs to be o sedimenitary breccin,
Subround to subenpuler Tebhles snd cobbles 3% 4o
8% in dismeoter, keirix is fine-grained volesnie
material., ‘'The ecbbles, which sre tobulsr in
ghepe, lie perallel to the sontuct, Cobbles

snd pebblee coneist meinly of beeslt strikingly
similar in appesrance to Mewbrr 31, Thiz ig
evericin by 52! of highly sltered, reddish,
aphanitic benslt or sndesmite conitaining 505
smygdules of chalcedony, caloite snd quarte.
amygdules renge from & frection of & nillimeter
up to sbout 4mm in diameter, The uyperrost
portion of this unit consists of 504 fect of
filow end flow breceis, aleo very similsr in ecoop-
osition to liember 31 in some pleess, Yomevhat
irregular in composition and texture, siirhtly
vesiouler; westhers to yellow-green snd gray

Cﬂlgrﬁnn--co'oc;-osonataatuis-qtn*;uttcaptitﬂf.¢o-§
Sendstone, red, very cosvee., Orsins are snpulay

to subsngulsr, Foorly wmorted, koderately softy
forms roundas Gﬁt@rﬁ?ﬁaionuq--iy-c-ntoocntn--tw--n-

Sholes, veriegsted orsnge znd gray, forming brighi

bande in rrey 2ilte snd arkosic sEndsloniSecsessses

Sheles and borste-bearing beds betreen two thin
voleenie flows, 8Shales ere gray, thin bedded:
borate ls white, ithin bedded, shpout 3" thick,
Volesnie rocks are bleck, smygdeloidal, snd aversge
4% in thicknsss, Loeally contsivns shundent oslivine
vieible to the nsked eye, snd in some pleeces has

e dighboegie tﬁXtﬁT%g.a-&&o-otcoonnnyooctcansquvcccvo

46
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Gundetone snd siltestons, tsn, thinly beddedissvass =0

™ff, white to yellowy eandy; coneholidel froctures
@Xtﬁﬂﬁivaly fT&CtHF@ﬁ.:-;a-te«caonqtooc-atotVicluc ib

Sheles snd boreote-besring bede, vwhite, locelly greer,

g crzeks, ripplemerks ond reindror drprinte.c.. 8o
Siltestores snd sundetone, variegried bluse, red,
graens well sartad well rounded, well bedded,.
frovebly lake ﬁepOEitgoetowcu.i.t‘bﬁt&t'tlﬁlailﬂi 8d

Flow brecein, red melyrix contsining snpulsry Trum
L mm to 1 foot in dismeter, ¥o sorting, Inciudling

red Tropments egre veleenlie spd bekad shaele, ixireme-
1y hard, Forne narrows s0d ridect,cecicnsnrconnee 440

Sendetorne, rW£g medive to cosree, well bedded, well
corted, medervetely herd, wuerts groing compose
]

?Qﬂ of the rock, subround, Qrem =haddedssevecennce

£
c

Cosrse ssndstone snd fire conglomerste {top 101)
with ehely pertings. Ovesr, moderstely well-
bedded, Trirly herd, SHubsnguler, Crossebeddedes.. O

T&ff; aimilsy to pumber 9 EUOWGaays eian v o7 &% 60 b 579 & 20

him g rUY.

indeslte, dork, faintly purplish end greenis
Denpe erhenitic groundmazes containis Nytaid :
phenceryste and 30% vesicles The phenseyrvuts zre
thin, white yi&pioeTuﬁe 1?«&& from 1 to £ long.
?haﬁ@ ere roughly orisnted slong flow lines in come
plaees bt coour in ﬁrregmlar redisting clusters
eleewhere, The vegicles zre filled wim caleite,
chtsleadony snd gusrtz, sny of the Yillings onre pot

compiete, OSome vegicler sre lined with elesr chelw
cedony snd fyom the lininge, delicete fibrous crystsls

gﬁﬁiatﬁ towerd = hellew interior., The ecrystsls poy
B¢ BTTOlite oY anelel bt cums v vnsn e wsne pswusnave LY

Sepdetone, red, with silty sortinge epd locel pebble

l%ni@mg “well sérteﬁ, tainiy {i* to ¢} bedded., Iebbles
sre moinly angulor, lipht colered pepmetite, &ﬂ}’““ﬂilz
%@rj”%ﬂ frowm the bpﬁ?ﬂﬁpt Tﬁm?i%ﬁﬁcvonooccocottcnbt Y



£9- Basclt, derk, rresnish gray to bleck, Dark,
aphanitic groundmass with prmrcviy te of plegics

cluee, pyroxens shd up to 27 The
whencceryets comrose ng much : the rook
apd reonch 7 maximim of 2 mm in dis tmr Yooy

the eeniral portlicn of the mepher the rock is
wlmost ﬁnfl ely srhanitl c,&ﬂq ge, and hos 2
e”*ﬁz due te wl* rhiisﬁ. This g%ﬂew rEY a“x“rﬁ
e s vivlio '5‘ lecprited,

ang s

'i’f i‘ﬁ

¥ rigir rr*@z o
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white, herd, concholidel frociure, Cinew
e a
é:'?f-‘iﬂﬁ"(iwau-tssﬁ'ncﬁo##nu-utdﬁs&-lacaobqoaceaecbhcc-uct-w o
S rwaa@, ; rey Tin riad,
mederctely wall bedded, Llogelly weoll indy “i»m.

Tontaine s few greenish a1l
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rpproximately helf of the Vssquez formstion within the

i)
&

res mapped consistes of roek of besaltic or andeslitic coumpe
osition, Avpilisble evidencs, such s the sbundence snd position
of vesieles :nd emvpdules, lack of beking of upper contuots,

end the extreme irregulirity of weny flow unite within sny
one member indicsie ep extrasive orizin for most snd pervhspe
for #11 of these rocks, 5o evidence for ellles wie found
within the ares., The thickest member {1470 feet) occurs nesr
the hottom of the section, It forme moderntely prominent
hille of smombre sppealince,

one of the best exposed rock types in the sresn is the
flow breecis of Mowber 23, This extremely herd rock forms
niph, nerrov ridges, the highest im the oroz. Tick Cznyon,
sbhout 1,000 feet north of the Borex lipe, it Torme sheey
wiuffe, This rock hse s dull reddieh color, and ehorsctere
isticsily sheows cavarnous weaihering, Oiher volesyiles in the
sres renge From dense sphenitic materisl to porphvritic
snderite with weilu developed ophitic texture., Xedium to
large amygiules ceeur in soms of the flowe, yarticulsrly those
ﬁighﬁr in the seection, Some of the gmyrdulss sra #6 PuUch
ap eight inchee in dismeter, snd sre Uilled or poartly filled

th epleite, zeolites, or chnleedomy. Hany of these aye

A
kS

i

ergperly sought by minarel collectors,
The Vasouesz beds decresse in cosrsenesce Urom botlom to
ton of the formstion., Fest of the c.onglomerstes geouy nesy

the bzse of the sceilon, with ssudetionss snd shales rhove.
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Vusgunz time, leake deposits becrme more common, snd tha
prarsence of tie boretez apd slec some gypeum gn the westeru
pert of the rres indicste aridity, The logel occcurrence of
foseil plant etems snd twi ge in vome of the tuff beds snd
the carbonscecus content of same of the sheles iﬂ dleete thet
the wes some plant lifs,.

The sge ¢t the Vesguez ferwstiorn is net known, £ ne

Gleprncetic Tosuile heve wet been Tound, It porition briow

s

the Tiek Canyon Formmetion snd ite zddi lerity in cupecrence
to the Sesve Tovmeiion meke & doubtful Oligocene clegs-
ificetion seem logical for ithis vorsetiitn. Kew [(5,pp.3B~00)
tentetively suggested ayn Oligoeene sge for the Vasguez heds,

op the brgles ot their resemblonce to the Sesre formstion,

¥

but Hiller (o,p.96) cuggested & middle Liocene rpp fTor

the veds, noting thet the Vasouez volomic rocks rre fype
lexl of the widespresd Xiddle MNiocene velennic rogks im the
western United States and thst the Vasouez &&dim@ﬁts aLronge
1y resenble the middle Xiceens Toprngs formetion in thicke
nees and lithology. Jehng {4,pr,170-171) points out that

5

tiie Vesguez levee sre minevalepiecally different From sll

(41

ethner known levas of Los Angeles County, that the Vose
quez Tormetlen is contiventel and ghould not be compsred
with the merine Topenga formetion, and that L% ir overe

inin wnconiormebly by the lnte lower iilocene Tick Cenyon

fermetion., Becsuse In the Tejorn jusdrangle the V ssguez Tormation



wlbm

is upoonformsbly underlsin by the lover Zocene Hartinez [orme
stion, the Vesguez formetion is restricted in time to upper
Yocene, Oligocene, snd lewer Wioceme, On ‘he beele of its
feaﬁmhlenc@ to the Seape Fformation, Jahﬂa'tenﬁ&ﬁiv&ly seeigne
the Vasquez on Oligocens age, elthough he =mdmite thet the
pssocianted voleanics mey indicate a time range exterding into

the lower Hiocene,

Tiek Conyopn formation

“he Tick Cunyoen 7oermstion overlies tho Vasguez Tormatien
unconioraebly, snd more or less consieterntly dips sbout 26
degrees to the southwest snd wvest, In the weotern part of
the arew it is only sbout 400 fset thick, but it thickens
congidereshly b the gest, In the vielinity of the Skyline

Han

{'3

i it is more then 1,000 feet thiek, “est of Tick Cunyon
the beds are predominently siltstones apd sheles, wiﬁhl&

Tew interbsdded Tine-grained arkesic sundstones. Here ihe
beds are poit, oenmily eroded, and form poor cutereps. The

siitetones brenk ﬁﬂfﬁ into nmut-siged fo much smelley blocky

bty

regmosntes and chips, Torming & rather charssteristic surface
deorie, The colors are light pink, green, =nd groy. Southsest
of the horsw mine, one of the lower Tick Canyon h@éé is green
in golor snd containg weathesred Urogments that appesry to have

bheen derived from pne of the Vesguer lavas, The lower contact

iae poorly empozed west of Tick Cmmyone but the twe formatl ons



i

can be dlstinguished by the diff@ran@eﬁ in general attitude

end in lithology., “hsre the conteed is expozed there iz

little or no conglomerste st the base of the Tiek Canyon

fermsilon. lLeocally thare is evidenee for & [auli-type conteet,
EZawt of Tidk Ganyen and south of Davenpeort Réaﬁ, the

Yick Cenyon formation cocupies most of the esstewest velley

in which lies the Skyline Hench., The dip here is more teo

the soullh, snd the lower coptact ie in some pleces depositions

al and in other places of the fault type. In this sres, ihe

beds Inoresse in cosrsenses of graln, Yere beds of fluvistile

erkoasic sandetone snd conglomerste slternate with finer silte

"giones and gheles, The cosrser badeg ave griy, ton, ond green,

antt contein pebbles and cobbles thel have bean derlived Trom

the

e

BT

» basapent complexy however thers are sapy Srapmants of

e hard flov brecels snd cothey voleasnic rocks of the Vasoues
Tormetion., Yorthwest of the Skyline Heneh ihe lovsr sontact
runs along the grest of the rvidge Juelt zouth  of Devengport

Howdl, Hera the bezsl Tick Gﬁayeﬁ peds consist ol shoutl 50

feet of compse Tap-typs conglomerate, The pedbiss and cobbles
renge in slze Trom 1/4% to 4%, snd ars conposed of lavs resemble

ipg the lmmedistely underiying Vesquez Tlow,
Soutk of the Green YHaveh end vest of Agus Tulce Canyon

the Tick Ceonyor beds are in foult contoot with the Vasguez

lers the lovwermost sxposed Tiek Casnyon bedes are

4]

Formntlion,

fingwpgraived snd incomyetent, greatly resembling those in the



e

western part of the sres, The uppermost beds, hﬁw&v@?, are
very cosrse, podrly sorted snd lemtieulsr, There is wuch
channelling end graded bedding, The pebbles and oobbles
congiet of rocks dariyad from the bezement eomyiex angd from
the iave flows of the Vasuuez f@rma%iﬁh. The dié iz to the
want,

The Tick Canyon-Kint Cenyon contsct is obmcure in the
gastern part of the sres, owing to the incresse In cosrseness
of the upper part of the Tisgk Canyon formation and to the
coarse chearscter of the jlower beds of the Hint Csnyon Jormetion,
it iw m&épaﬁ aleng sn indelinite gone,best traced Trom the
S west, ﬁhé?ﬁ wnich thiere seems 10 be s wore or leses sbrupt
ineresse in cosrpencss of ths beds, Immedistely wesl of Tick
Cenyon,the contaci gon bo noye sceurstely map, ed. The lower
Eint Canyon beds fTorm e line of prominent wluffs soutn of
Davenport Hoad (Pig., 5)e Thes® rest upon wuch iner-groined
Tiek Ceanyon beds, snd in & Tew lecalities. there cyponras to
be siight snpgulay unconformity (Figs 4). Iin genersl, however
tne contact la one of digconformity.

The charscter ﬁﬂﬁ-ﬁiﬂﬁyiﬁuiiﬂﬂ of the werious iithelegic
typee in the Tiek Canvon formsticn seenm t&‘iﬁdiaata guiet
1&@&@%?1&@ deposition in the western pert of the eres, The
thiickening to exst, however, émnd: the zppesrencs of course
Filuviztile conglomerstes zbove and below the fine-prsined
seulments imply initizl deposition in sm eres of some relief,

this later piving wey to quiet lske devosition, znd finslly,
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aint Cenven foxmstion

The ¥int Canyon Tormetion cccupies the scouthern pert

of the ares merpped, Like the Tiek Cenyon Tormetion, vhic

it overlies diseonformebly, it dips shout 25 degrers to the

west or southwest, TRecruse of ite lov reciensl dip snd prest

thicknese, it erope out over o wide syes e the wouth end

waet,

“ithie the sres mevped, the bhedm ore mainly cosx

fluviztile conglomerstes with interbedded srionie sundstones

snd miner silistones opd ghales, The eory geetevtured bhed

sovhire 0Te rance,

™

ere greenishegray end grov in color snd heove

Tue roecks contein pebhles erd cobbles derived from the Daegement

complex snd Irom lsvess of the %ﬁvﬂ”*z formation, Thore sre

nlee eothlep thet sre trempelves copslomeretio, The latter

heve the synesrrnes of reving been derived fros the Tick Cunyon
formation,

& leterslly very weriatle in covposition znd

-4

Ths beds &
toxture, and pood hnorizon msrkers sre sesreo,

earnellilng ond preded bedding, A Tluviatile arigzin is
sugeanted,

Not anougn erest mepping in this formation veo dove to

rneble the writer to determine the ares Yrom vwhich +he Hint

Coryon beds were derived, and the vertiesl exitent studied

wae not great enocugh for importsnt ¢ iifﬁggeeﬂ te he determined,

Howaver, ths resewblence of the lewer Vint Crmyorn bods to the
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uppermest Tick Cenyorn beds of the esstern part ﬁflth@ araﬁ;
strongly suggpests thset eurly ﬁiht Canyoen enviromsent reyresente
ad ﬁ&mplg an intensifiontion of conditions that obivined in
the ewstarn pert of the sres during laier 1 el Coamyor time,
1 thie is correct, & progressive rielng endé tiltine of the
pren Jvonm ecst to west is indiested,

¥eilther the Tick Cunyon formsiion moy the LUint Canvon
formation i strongly foideds There wre bread, zentle warps

indicated by gradusl changes in aititude from plece te place,

B
s
#

should be npoted thet the dips of the ¥int Camyon formmtion

=

are gensrsiliy purellel fo the dips of the Tick Cenyven [oyme

. . . s L $ection on
ation, Thie ip discunsed in z lﬁta?Aﬁﬁruﬂ U TGy

Jutine {4,070, 178«177) suggeeis & riddle upper ilccene

&
5
3
o]
2
<
%
M
o
o
[ ¢

are Yoy the Hint Canyen Tomaeticen. This ie bas
ste Ieune, inciuding Hipperien in the upper perticn and
Keryvehippus in the lovwermost bede, The loser bhedr moey b

contemporensous with the upper part of the Szrstow Tormetion,

tuaternery deposnits

Four dusternary unlte weve rocogpized in the sres. These
R

s Alluvivm
Fan denceits

Younger terrsce deposits
Glder fterrsce devopitn

T sider snd voungey tervsce dpposits are coppoced of conree,
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Ter seversi mileg irto the led Raever jusdérsrpie, The moterisl

ie derived malinly from the Sierrs Pelona highlsnds to the
nerv: and o & lesser enitent Irom the highlends thet barder
the wolley to the south and @aﬁt. The miterizl verise grestly

osition, tnd there sre sbrupt chenges in texture, Figua

LosNows coproe gravel overliyving sandy materisl. Thet thers

upiii't in very recent times ls indicoted by the

-
%
fee
i
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iv st this materlsl by present stres

T B S 3 33 : fx =
end The degosite

ion of Gusternsyy slluviwa inm soms yleces Fifty feet or more

palow the fan surfece,

which trerd novinesst and northwest, There

e peen soms werolng of the vourngser $ﬂTW?a§Gﬁ$$ Tt

sy S S £ e
DRRT Or ¥

okn
T
o]
ke

LEgFTRR £

g‘}
5

Veequern formation, The mejor frulte of the sres cut 211 the

By far the mest

)

ricrth, Trie ip discunses ip more deteil

seversd milas o tho

in onz of the pections follovwing.



¥igure 4, Rosd cut orn north side of Davengort rozd
sbout 1/4 mile southwest of the borsx mine,
Shows uncenformeble contrct betwe en the
Piek Cervon formetion {bsleow vhite line)
snd tha ¥int Cesnvon fommstion., Hemmer is
1 feot in length.

Figure 5, Rosd cut about 1/2 mile weat of Ulkhorn
Lodge. Dhows conitsct Letveen coarac-
graired snd fine-greined matericl In

slluviegl fun,
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Folding

Folde in tha.?asau&x formation

The Vasquez beds dip steepiy in nesrly all perte of the
areg, In the north, nesy the conteot bafwaan the brsement
complex and the Veasquez Fformstion, the bede are overturned.
in the western part of the sres, the dips sre mouthwrrd, Just
noerth of Deavenport Road and esst of Tick Cesnyon, the beds
are folded into e syneline thet plunges gently in & direction
giizhtly south of west, The nose of this syncline ie &isplacad
northesctward more thsn 1,000 fest along & fsult, end occurs
gbout & mile eset of Tick Canyen, ¥inor Tolde with the
seme trend are develefed within the syncline, Ancther mejor
syneline liee weat of the Green Ranch, =nd plunges gently
southwest, The folds sre well ocutlined by nnd leve beds,
which form good horizon msrkers, The general trand of fold
axes is ebout 75 degrees emmt of north,

In the extreme esstern pert of the srea, the region of
Vasques Rocks, there is the beginning of vhat appeers to be
2 repionel chenge in strike to the southesst, This ney re-
pregent psrt of o much lerger fold with the swme stiitude
se that of the smaller foldp described sbove,

Foide ip the Tick Cepyon uznd kint Cenvon formetionp

Uther thsn the regional southwesterly dip, there hos bsen

only slight defoymation of the Tick Canvon snd Lint Camyon



Tormetioneg, WVroesd, gentle wurpe arve shown, for exawple,

by the chenges in dip from westerly to southwesterly in ‘he
preng lmmedistsly west snd esst of Tick G INY 0T, THE Jipe
west of the Zkyline tench sres more southerly ond than those
to the assi,

Theore is olose prrelleliem of the dipe in the Uint Csnyon

r"ﬂ

fermation end in the Tick Conyen fomestion, indiceting thet
the werping in these formstiorns ocecurred after the depomition
of the Uint Cenyon formetion., ¥old exes of the Tint Cenyon

Tiek Cenyoen formations show folrly pood corresyondencs

oen snd trend with these of the Vasgues Tormstion,

frin
243
e
&F
L]
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ot

z

Thers is,therefore, strong indication thst worning in the
dint Cenyon snd Tiek Carnveon formstlope took plsee slony lines
previovsly exteblished by ithe epriior structursl feostures

This 1s porroborated by frult ovie

ew s :
in the Vagousay

siilehr supgests thet deformation, slihough most intensze

4
=]
£3
B

™

]

after Vasousg depesition, continued to scrur efter the dencp-
ition of the Tieck Cenvon formstion and after the deposnition

gf the ¥ipt Conveon Tormstion.

Faulting

he feults of the sraa cceour in fwo maip systems, One,
here rererred O o8 ihe basoewent syeten, conplets o
trevding cbhout 7D deprees west of north, Thay occur wholly

within the roeks of %he hezewent complex or form pert of in
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contaet bHetween the busement complex snd the Vasouer formati on,

The other system, which fur convenience is here termed the
Yesiuey systen, conta'ne twe sets, one trending shproximately
45 degrees east of north and the other approximetely 15 degrees
west of north, There are, in sddition to these two systems,
many minor feults of € ight displzeement snd slight extent,
Included smong these nre smell hedding-plsne Frulis developed
in some of the lese cowpetent strets of the Vesques formation,

+

Gther miner faults dieplace some of the Vasquer beds in the
aress of well-defined folding, Irreculsrities in trend of
the major faults sre due partly to offeets slon: minor fsults
snd partly to refraeiion by lithologle chenges im the strats
they troverse,

The bauemend Bysten containg tve essentislly verticsl
me oy faults thet Join 1o form contaet with the Vegiuer forws
stion ¢t the vestern end of the ares nesr int Cenvon, These
feults sre cbecured In meny pleces, but they can generally be
treced by zones of gouge slong their strike as well sz by the
gereral Lrecoistion of the rocks involved, These faults are
Alepleced by some of the northw %t-tr&ﬁ&in@ faulte of the
Vasguez system, but there is lnsufficient evidence to prove
whether or not they are displeced by the northespt~tirsnding
set., In ons locality near Darling Reed, one of the mejor
northeast Vasguez foults appears to merge with the brsement

contzet Tault, the motlen of the fommer sppenring te hive
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been sbsorbed by lster adjustmznt along the cldier basement
complex fault. |

0f the two zete in the Vasquez cysteam, the faults thet
trend northwest are emsller in extent and displzcement then
northesst fﬁulfs. Both aeis are nesarly verticsl, as is evi—‘
denced by their streight trsees snd by their sceyrps which |
in some localities have been btared by eroeion {Pig. 8),.

The motion slong these fuultes ie predominsntly strike-
6lip, Host of the slickensldes plunge gently northwest or
northeast, & reconstruction based on beds of different orient-
stion displaced by one of the major nertheasgrggzwed an
sesentislly herizeﬁtﬁi net slip of 900 feet, Dicplacements
slong the other mejor northesst fsults sre of the ssme crder
of magnitude, Along the nerthrest faulis, the displsacements
are puch smeller, most being on the crder of 180 feet or less,
Along 1he northeastetrending feulis the esst sgide har meved
porth, snd «ith one or two exceptions this applies to the
rerthwest-trending foults,

The two sete are essentislly contemporsneocus in origin,
for zlthoush in meny places the northwest f&@ltﬁ displiee the
nerthesst, there are exceptione, It is likely thet both wetis
repulted Trom & common grigiﬁ. :

The northwest feulte die out before resching the Vescuez-
Tick Cenyon contsct, but the msjor northerst foulte displuce

voth the Tick Canyon and the Mint Canyon formatiorns, Alorg
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the ssme faults, displocements are much smaller in the Tick
Canyen formation then in the Vesquez, and they are still smelle
er in the ¥int Canyon fam&atiaﬁ‘ Therefore it appears that,
ag with felding, deformstion by faulting vemched its greatest
intensity in post-Vaequer, pre-Tick Csnyon time, Eut WEB
nontinu&d in post~Tick Cenyon time and in postsilint Cenyon
-tima slong lines initi&liy astablished at lesst as asrly 88
the Vasquez deformetion. One of the main northesst feults,
peging just south of the Green Hanch, cleerly cuts terrece
and famgdeyeﬂita a& evidenced by mmwell molsture seepe and
lines of more luxurisd vegetation slong its trzce., Theres

{ore, some movement hza besn guits recent,

fossible reistionsnip te the Sen indress rift

Figure 7 is & sketch showing the aversge d.rections of
trends of the San Andress rift (88), the fold zxes of the
Vasquez formetion (¥F), snd the northeast {T2) snd northwest
{w¥) sets of the Vasguez fault system, There is no direct
evidence that the struetural features in the Tick Canyom sres
are relnted to the Sen indress rift, which lies sbout ten
miles to the north, for field work wes not carried into the
zone of faulting of the letter, The writer was struck, however,

by geometrie relationships between the sitructursl festures:

thie wmay or wmay not e colncidentel. The {ollowing srgument
ia offerrad as a tentative theory, to be tested by future

HOTK .

It sppesre that the trende of the San Andress rift {38)



Flgure ¢. Yorthword view slong 2 fsult scerp bared
by erosion in the Mint Csnyon formetion.
Lecntion sbout 1 mile south-pouthwest of
the borex nmine snd :bout 1000 feet west
of Tick Cenyon.

Flgure 7. Sketch sloving the itrendrs. of the SZan Andress
rift (&L}, the northeest-trernding feults
(2] wnd northwest-trending foults {W0)
of the Vesguez fgult system, and the {old

axes {(¥F¥) of the Vasguez formestion.
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and that of the northeast set of the Vesguez foult system

(Z3) sre oriented obligquely to the fold mxos (FP) in the

*

Varguez formation, Murthrrmore, the angles nsde by ithe

o

gection of the Jan Andress and the norilesast-trending

o o £ e o ™
fold trends [FF) snd by

ef this pettern ig so striking, that sn aceldentsl relstione
gniy of the structures seems unlikely; one ia led to helievs

i

]

T
1

thst bhe stpucturadl Testures of the Tick Canyon arvern ore

R T e A b a 20
It showld b2 noted

o

T e g ol EY Ton £ g F P ]
Lated o the Sarn indrensg »if

the Hapn Andrapc rilfit ang

eGP R

horizontsl comprension ip & nor

santetonth=gouthenst diveetion, Innsmceh ap the San Andrens

3 4 % s owmper B oawps o B 2 . KA § b, e [ g e N
rirt im o maJor siructursl fezture of the esrto's crust end

tha otner fzaulte and Feolds in the ares sare relatively loceal

Fortures, it is loglieznld thot the Vasoues Tyl sels snd the

foide ave suheldisry fo the Geap Andresns,
thus would be of the tvpe to which Havin {9, 1.18s) refers
a8 closed compression frictures., The foldes sre oo avisnted

Y

grould vecuy sz the result of eeoeondery conbres:sipp-

w21 Tovees moting in cirvections ret up bWy the major shqopr Torcs
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directions of the Yan Anpdress,

fost wo rkers agree thst there hes been caﬁaiderahla'dis-'
plecement zlong the Ssn Andreas rift, Of the feoulte here
coneidered, thore of the northeast-trending set sre next in
order of megnitude oi: displacement, and thoge of the northe
west set avre smellestard show tia lesgt disviacemsant, is
shown iy Figure 7 the northwest-trending feultes occoupy the
divection of Jsilure by'teﬁaiﬁn; therefore little nor no
lotersl displacement wiuld Eg expected, Thus the relative
orders of mugnitude of freult displacenments are in sceoord with
the concept of relstionehip in origin of the structur:l
fertures ¢f Tiek Cenyon asnd the Ssn Andreas rift,

Cne inconsietency srisse: the anples made by the inters
section of the directions of the fen Andrese rift snd the
northeset-tranding Vaequez fault set sre obtuse in-the
direction of meximum compression {W¥). This is contrary to
te the Hartmenpexperimente described by Bucher (2,pp.708-712).
However, obhservations show that in ductile materisle the
shear sngles are less soute then in brittle meterisls. Further-
more it is constantly seen thet freceture clemvare and some
vedding plasne, slippepe make obiusze angles tovward the mexi-
mus compresasive fﬂrc@&Q

e bhesement complex frults have been omitited from the

Figure 7 becpuse their orientstion does not conform to the
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rettern formed by the directions of the other faults, The
h&ﬁémént complex fanlte ggﬁaar to be dip elip in nature and
are probably tensional in:arigin. The other structures are
shear or compressionsl structures,

If tho sbove srguments are velid and there ié g relatione
sgiily in origin between the Tick Cenyon structures end the
Sen Andresg vift, then gertsin eonnlusions follow:

(1) Ths Sen Andress £ift is at least ms 0ld ae poste
Vegnuez, pre=Tick Cenyon daysaitian, but may be younger than
tie bassmert complex.

{2} Tither the metivity of the Sern Andress rift wes more
intenpe 1n lpmedintely posteVosiuez time than in sny succeding
time, or the later setivity was due to forees different from
thoss whieh produced the msjor deformetion of the Vastuesx
ede. T&u@, leter motion clong the San Andress vifi would
not necessarily cause much resdjuciment slons the sarlier
relzted bresks,

{3) 1t is conceivmble that much more 1ight mey be throwm
on the naiﬁr@ ol the Zan Andvezss »ift by deteiled mapping

of structures relsted to the »ifTt itself,

GROEOIFHOIOHY

The present topography of the Tick Cenyon srea shows
pome conirol of etresme by structure of the bedrock, Although
the dreinsge cpresys to he dendritie, this is pertlyv nccidente

el, ¥Eny of the canyons are eut alovs fault lines or neasrby



T

zones of brecciotion, The seuthwest linecntion of maéér aiream
peitern 1o at lesst pertly induced by the ﬁﬁrthﬁﬁ%thﬁﬂuﬁhﬁﬂﬁt
Vesquez feult set, The aneogurrenca of the soft Tick Canyon
etratn in an sacteweant b@lt;-ﬁa_rali g the genersl enstevert
trend of mesny of ihe fé?ﬂaﬁi&ﬁﬁ, eontrols tribvutsyies to the

mejor panvons., Hany of the Tolds in the sngtern prrt of the

ares are ontlined by ridpes romposed of the more resistant

stratn, These show up well on air shoetagravhs.

One of the mopt ztriking f@@ﬁuréa of the prossnt topoe
grechy is the straipght, nerrow sspect of upper Pick Cavryon
betwesn the Champion mine snd the Borax mirne, This it immedinte-
iy apparent on the =ir rhotogrsoh, snd is strongly sugrontive
of o feult, Throughout this portion of its traverse, the
styenm i cutting scroeg the most resistent utraie of the

Yasguer formetiong the bede etrike very neerly at richi angles

s
&

cress the itrend of the stresm, They zre not offset aslong sny

ot

#ult parsllel to the stresw bed, but the ptream bed may cccur
aleng 2 zone of ¢lose Jointing,

feconstruction of the surisces of which “he terrsces

2

re remnants reveszls a dralnege system sowevhat $imiler to
hthe present eyetem, The clder draincge lines were perallel
1o theose of the present angd accupied the same positionz with

recpact to the geopraphie noordinates, but the gtream valleys
were more hropd and open. At leset me ecyly se the older

terrseces, the dreinege wae southward and the msjor etresms




were olready in exiptencs,

GECLDGIC HIBTORY

: L s _— n h murized
The Cenozoic histay of the ares merred can be summeri

pe Tollowss
L formati i & hesin
1, Ferly Tertiary deformation with formatlion oi & hesin
bordered, &t least or the emsnt by rocke of the bhssement complex,
OTOaYed, &% % _

2. Oligocens to perhaps early Eioceme: »epid depesition

of furglomerete, arkose, and later lake beds, Continued sube-

sidence during deposition, the subsidence taking place 4o a
leesar degres in latey time (during the upper pert of Vssguesz
deprsition, Mueh extrusion of volcanic end andesitic lsve
‘With subsrdinete yyréclaatics throughout mwost of the tive of
Vasguer deposition. Ixtravesations smeller in iletay time,

ve Late Cligocene or eerly Xiccene: gtrong folcing and
foulting of the Vascuen hode, est&%iiaﬁing the major etructuren
ol the Vargues Fformation and elevoting it high enough to

cuuse motive erosion,

4, Lower ¥locens: revdd Zdeposition from esst of conrse

Topplomeretes and gondstones of the Tiek Cenyon fermution,

2Aving wey to quist lsecustripe deposition, znd folleowed

by late uplift in the emst shd depeoeition of cosrse meterianl,

De Middle Miocenes slight uplift and Feuiting of the

Tick Cenyon strata slong lines rreviously eptsblichesd by

Veznuer struetursl festures, Tolift enough to vroduce only

mild erosion,

G. Hiddle ¥iocene: deposition of cosnrase fiuvistile



Figure 8, Yedestal rock formed by differentizl stiresm
erosicn in the Iint Cenyon formstlon,
Iecstion sbout 1 mile southezst of the borox
mine,






ﬁ%ﬂimﬁﬁtﬁréﬁ the ¥int CQanyon formation,

Y. Poat Liddle Wiccens: tilting of the vhole resion to

the seuvthwest; contimed sl ight faulting and warp ing of the

Hint Canyor formation nlong the older structursl lines,

8, Fleintocene and Recent:

srction of 8t lesgt two aete of

deposite, o nd recent slluvistion wlong the

formatiorn, uplift

terrece depoiits,

kB
..

the hessnent CORDL O,

some matel mining h:e been cerrisd on in

erd dioe

s 7 e
e aT G

bt
m
o3

meioy stroams,

thie rocks of

Yeny progcect plite end tunnels wwye

sxceveted slong mome of the Fsulis where minerslizsticn was

snoted, The mirersls lmelude pyrite, chalcopyrite, sand galens,

in the norihern perit of Tiek Janvon,

“orate minarals

the workings Trom the Chempion mine, which lies

“he mine is idle st present.

Geversl beds of bovete minersis oocur in the Vesouss

formetlon,

in Tick Conyon, is shout twanty feel ihick,

o

north slong esvernl fTaulis,

The largest,in which is leczted the Borsy wmine

Thies bed can

twerd For svout twe miles, and ie o¢ffsei to the

Avother bed, which ceccure Just

nertn of Davenport Roed, is invelved in the syneclinsl folding

ot thet loecellity and resppesrs east of Tiek Canyon =nd south

of Devenport Hoad,
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™e borete deposits were worked in the earlier part of
the gentury by the Sterling Borsx Company of Los Angeles, At |
?Y%Qﬂﬂt ro work ie going on., fccording to the Stete ﬁin@rélogﬂ
istte Report (8,p.201) the cormmercisl beds sore ze such o8 |
50 feet in thicknese snd have baén mined foy ssveral ithoussnd
feet in length.

The deposite are meinly easlcium horeie minersle, Leo~
rolemanite, colemsnite, wlexite, und howlite ocour, The
howiite, 2 calcoium eilicete of borown, tccurs &8 nodulsr to
botrvoidel muepes with ¢ csulilleowers-like spuecresncs, Arrords
ing to Trkle I3} the hovwlite vwoce sepprated se on frpurity
from the nececlemsnita, |

The origin of the boxete is prohebly relsted to the

3

goleenizge in the crep. The cogocistion of Borste haedsn with

.

tuin lsve Tlove is striking., Nekle {(2) believss

b

hat lske
e rged by neerdy volcanlesm with borscle geld rezetsd with
and converted corvrboreie depoeits inte the cxlcoium borpte wmine
evple. The howiite zroee through conversion of siliceous

trovertline portions of the eripinel esrbvonste deposlis,
Carpsum

Ip the western pert of the ares, shout 1 mils e:pt of
wint Cenyon, a derposit of rypsum occurs in thsz Vesguer formstion,

It ie leested in the sedimerntory ssetion juet south of the

=
[533
3
1]
£
g}
a2
E
3
3
e
ok
ﬁl
7
e
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The gypeum bed iz sbout 8 fTeet in widih and

ie coreldersbly deformed, The derosit ie briefly described in



2
%

fubury {1l,p.285), It was worked during the turn of the
century, but there hee baen no commercisl production in

recent vesra,
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