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ABSTRACT

The upper Tick Canyon arez, asrproximately seven square
miles in extent, iles between Agua Dulce Canyon and MHint
Canyon in the easternmost part of the Ventura Basin in
southern California. This area was mapped in detelil on &
scale of 1000 feet to one inch anc the stratigrophie snd
structural relationships of the exposed rocks were estab-
lished,

The oldest rocks in the srea are of highly metamorphosed
metasedimentary and metavelecsnic types, which are intruded
by igneous bodles of presumed pre~Cretaceous age, This cry-
stalline complex 1s in fault contect with the rocks of the
Vasquez series, the cldest unit in a thick secticn of Ter-
tiary sedimentary and volcanic rocks.

The Vasquez series ig porhaps Oligocene in age and was
deposited under nonmarine conditions in an slongate trough
of fault-block origin. The rocks are mainly fine~to coarse-
grained clastic sediments. Inberlayered with them are
basaltic and andesitle flows and shallow intrusive masses,
that form with the sediments a totizl secticn of about 4500
feet. This secticn thickens rayidly east of the area Ea;pedg

Overlying the Vasquez strata with a distincet angulsr un~
conformity is & series of conglomerates and siltstones of
the late Lower Mlocene Tick Canyon formatiion. This unit is
approximately 900 feet thick, but thins rapidly to the wést
within the area under consideraticn. The Upper Klocene Hint

Canyon formation, which alsc copsists of nommarine eclastic
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sedimentary rocks overlies the Tick Canyon formaiion throughe-
out the area, These two formatlons probably are gepsratod
by an unconformity, along which there may be locel angular
discordance of & few degrees.

Almost flat-lying, Pleistocene stream depesits ocecur
throughout the area at an elevation of several hundrad feet
above the present, newly alluvisted vallay bottomse

Some strike-sglip faulting with northeazsterly trend took
place after M¥int Caenyon time, perhaps during the Plliocene
epoch. This may be relatod to the San Andreas fault, which
lies ten miles to the northeast.

All folds and faults thet involve the sedimentary beds
probably can be roluted to adjustments toking rlace in the
umierlying crystalline rocks, The forces ceuging these ade
Justments probably were actlve throughout mueh of Tertisry
and ouaternary time, and activities do not appear to have

ceased as yet.
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INTRODUCTION

&andé previous work

An attempl was made during the present investigation to
obtain a clearer understanding of the stratigraphic and
struetural relationships of some of the formations that crop
out in the easternmost part of the Ventura Basin. Previous
work in this general area was done by Hersheyl, who measured
a detailed sectiom in upper Tick Canycon in 18028, He called
the formation Escondido series, Kawg, who mappred this ares
in recopnaissance in the early nineteen twentias, referred to
the same beds as Sespe formation. Sharp3 suggested the name
Vasquez series in 1935, inaswuch as Escondido was preoccupled.
Maxson and others undertook principally the dating of the
Hint Canyon formation in the early thirties, The purpose of
Killer*sé work, published in 1834, was primarily s study of
the rock types and areal extent of the pre~Creftacecus and Tere
tiary orystalline rocks of th@lwest@rn San Gabriel Mountains.

The first detalled stratigraphic investigation was started
in 1838 by R. H. 3&hﬁ$5, who mapped an area approximately five

miles west and southwest of the area of present study. The

Vil

Aper.Geclogist, Vol. 29, p.. 349-372, 1802,
%.Sq‘%’.&ew Eoég@_@qﬁwg‘m.’ Hos 753, }.9241
®R.p.Sharp Pan Amer.Geolagist, Vol. 68, p.3l4, 1956,
4, _
WedoMiller iv.of Calif.at Los Angeles publicatlion,
. %@é&%@é&um Lieatlon,

5 _ |
R.H.Jehns Carne e%mﬁ%awo Hashington publication
’ jainghie sndtiiution ol e

10. H. Hershey
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sim of that work was to determime the relations of the marine
and nonmarine Tertiary beds in the eastern portion of the
Ventura Basin. Repeated reference will be made to this work
by Jalns, inaswmuch as this report will be, to a certein ex-
tent, a continuation of that investigationm. With respect to
the ages of the formations inveolved, the author reliez heave
ily on work of other studenis and fellows, for the purpose
of this report, the age classification made by Jahnsis

The upper Tick Canyon area, mapped during the present
investigationy is approximstely seven square miles in extent
andé includes within its bourdaries three of the key forma-
tione in this general part of the Ventura Basin. They are
key formations inasmuch as they are important in determining
the early Tertiary history of this area.

The nature of the outerops was good, which facllitated
the work considerably. The brush cover was not very disturbe
ing. A total of zbout 4B days was spent in actusl {leld
mapping during the period Avgust-Decewber, 1948, ¥No detailed
laboratory investigation was done, Mapping was done on a
scale of one inch to 1000 feet, both on enlargements @f the
UsSsGeologlieal Survey Lang Quadrangle and on aeriasl photo-
graphs obtained from Fairchild Aerial Surveys. |

The studies were carried éuﬁ under the supervision of
Professor Richard H. Jahns of the Californie Institute of

Op.H,Jahns Carpegle Institution of :%’af»lz&gmg publicatlon,
¥ & J : 34 e 68-1724
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Technology, to whow the writer wishes to expresgs his sincere
gratitude for guldance and valuable criticism offered through
all phases of the problem., Thanks also are extended to
W, Porter Irwin; teaching assistant at the Califcrﬁia‘lﬁm
stitute of Technology, with whom meny of the problems en-
countered during the actuel field mapping were discussed.
' The writer also wanis to express his gratitude to Joseph H.

Birman; with whom the sections were measured.

The area under considerstion is approximately 50 miles
northwest of Los Angeles, in the easternmost part of the
Ventura Basin (fig. 1) and in the northwestern part of Los
Angeles County, California, It is drained by Tick Canyon,
and is bounded on the west by Mint Canyon and on the east
by fguas Dulce Canyon. 411 these canyons drain southward
into the Sants Clara River Velliey and Scledad Canyon, which
form the main drainsge channel for this r@gian;

The maximum relief in the area is about 1000 feet, The
paximm elevation above sea level is ap.roximstely 3000 feet,
These helghts were only atteined by the very‘raaistant VOol=-
canic beds; like the fiowbreccisa, in the northesst part of
the erea. In generaul, the resistznt volcanic or conglomerate
beds produce cliffy slopes. The subdued, gentle slopes are
underlain by soft friable siltstones.

The climete iz arid, the errusl rainfsli being slightly



- B -
more thap ten inches, Most of the precipitation falls during
December, January and February. During the summer months,
daytime temperatures mot infrequently rise above 10097, al-
though the nights are always cool.s There are no perennial
streams in the imwediate vielnity and only parts of the
Banta Clara River to the south carry water during most of
the year,

In generaly, the vegetation is scant and of the typicel
sauthern,Califé§nia chapgrral variety, Yucca, sage, creosote
~bush, etes are present. Junipers form dense growths on the
northern slopes of many hills.

The area, which is sparsely settled,; can be reached from
Los Angeles over U. S. Highway 8 (Sierra Route), which follows
Hint Canyons Davenport Road, which branches off this high-

- way, extends through the entire area In east-west direetion,
and enide near Agus [ulce Canyon. A grest many secopdary
roads and trails meke alwost every polint in the mepped area

easily asccessible.
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STRATIGRAPHY

The formations exposed im upper Tick Canyon area consist
of a pre~Cretaceous crystalline complex and & nonmarine
geries of Tertiary sedimentary and volecamic rocks., In early
Tertiary time, the older pre«Cretacecus rocks of this part
of the Ventura Basin formed probably an elongate basin with e
general eastward trend, Later deposition of sediments in
this trough, contemporanecus with amd followed by several
periods of folding, caused a structural offlap of the younger
sediments both from north to scuth and east to west. This
offlap becomes evident from the generalized geclogic map of
this part of the Basin (Fig. 2).

The oldest Tertlary rocks represented in this area com~
pose the Vasqueg seriesi conglomerates, sandstones and 8illt
stones interlayered with a considerable thickness of basalt
gnd andesite flows. Their ége hags been tentatively deter-
mined as Oligocene, These beds are separated from the over-
lying Lower Mlocene Tick Canyon formation by & marked angu~
lar unconformity. The general attitude of the Tick Canyon
formation is east, dipping sovuthward. Overlyling with roughly
the same attlitude are the beds of the Upper Hiocepe Hint
Canyon formation (Plate 1). The last two formations comsist
of interbedded conglomerates, sandstones, and fine~grained
slltstones.

Perther to the southwesi, beyond the limits of the mapred
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areay the continental beds of the Mint Canyon formation are
unconformably overlain by marine Modelo beds of Miocene age
and the Pllocene Pico and Saugus formations, separated from
one another by angular unconformities (Fig. 2). 'This eastern~
most part of the Ventura Besin received sediments subserially
from positive areas to the north, east and south during
large parts of the Tertilary periods In late Mlocene and
Pliocene time, the sinking of the trough relative to sea
level, was sﬁffiaiant to allow transgression of the ses from
the west with deposition of marine strata. Loevally, Plels~
tocene terrace gravels are present at elevations of 2B0 to
800 feet above ﬁhé present é&ayan bottons.

4 highly complex gerles of metamorpblc and igneous rocks
compose the series that has been mapped as crystalline comw
plex. Lack of tine, the character of exposures and the scale
on which wapping was done, did not warrant detelled investi-
gation of the different rock types invwiveég Henceforth,
no effort was made to distinguish the various rocks as map
units. This erystalline complex is present along the nor-
thern part of the mapped area end is im what appesrs to be 2
fault contact with the younger sedimentary rocks. Predome
inant in the crystalline rotks are such metamorphic types as
strongly foliated, blotite-rieh schist, quartzites and aug-
engneigs. Many migmatitic rock types are also present. Lo-

cally, granitic to granodioritic intrusive roeks cccur which
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gould represent correlatives of the Sierra Wevads intrusives
of late Jurasslc age. ¥or the purpose of this report, this
entire unit will be listed as pre~Cretaceous in age. The
rocks ave severely shearsd and shattered, and show ewvidence

of strong deformastion.

Within the boundaries of the area under discussion, the
rocks of the Vasquez series are present between Agus Dulce
Canyon and Mint Canyon south of the crystslline complex,
Thies formation comprises about half of the entire area ine
vestigated; and disaprears to the west and southwest beneath
the younger Tick Canyon smd Mint Canyoh formations.

The rocks of this formetion were slready measured and
deseribed in more detsill hy.ﬁersh@y?, who proposed the name
Escondidc series. Sherp mapped the same formatiom in the
Ravenna Queadrangle in an area farther to the east, north of
Soledsd Canyon. Sharp apperently measured & couwplete section
of rocks thﬁt are in degositional contact with the Jurassie
Intrusive rocks., Sharpa“suggaa%e& the name Yasquesz series
for this serles of rocks, replacing the gwaaceupi&d name
Esecondldo earlier proposed by Hershey,.

Within the area of present study, the contact between

the Vasquez series and the older crystalline rocks has been

?Q. H. Hershey pmerican Geologist, Vol. 29, 1802.

®R, P. Sharp Esp Americapn Ggologist, p. 14,
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interpreted by the suthor as a fzult. This will be dis-
cussed critically later in the report in the sectionm dealing
with struecture.

The Vasquez series, spiroximotely 4500 feet thick in
the uprer Tick Cenyon ayea, consists of coarse and fine
clastle sediments interlaysred with basaltic and andesitie
flows and sills. Abcut half the section consists of sedie-
mentary rocks. The predominant rock types im this gediment~
ary serles éra purplisbh to white, coarse to medium grained,
arkogic sandstones. The shales and siltstones often have s
more gresnish or lavender cast and contain many thin borate
beds. Greenlsh vhite, rasisisut tuffaceous beds serve as
good horigzeon murksrs beecause of their wide aresl extenty good
outereps and oecurence as Yilwe® horizons. A 440 foot thieck
boulder econglomerate cccurs along the contact of the Vasquez
series and crystalline complex. Many workers in thisz ares
called this bed a "hasal® aﬂng*emar&ua, a quite erroneocus
expression if the contact is iInterpreted as a fault gontact.
Slightly over half the sectiom, (2400 feet), is made up of
voleanle rocks of basic or intermediste compositiom. In
general, the olivine basalts predominate, are thicker end
occur more in the basel part of the section, in the northern
g&rtlor the aresa. The younger rock tyres are wore andesitic
in composition., This is only a broad gemeralization and in
the uprer parts of the seetion occur also olivﬁna basalts,

Por the purpose of bringing cut the structure and deter-
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mining the stratigra hic relations within this series of
rocks, the Vasquez series was divided into 18 mewmbers, all of
which are described in detail at the end of this report. A
section of the serles, extending along line Xxl was measured
in a south-southwesterly direction immediately west of Tick
Cenyone. The upper itwo members were meagured along the line
Yﬁl, south of Davenport Road, slightly east of Tick Canyon,
inasmuch as they were incompletely or not at all exposed along
the line 333' Thicknesses were measured by tape, execept for
member 4, which was measured from the map. Two members, a
voleznie flow, primarily consisting of andesite (Tv 8) and a
white sandstone member (Tv 8), occur east of the zone XX;
where the Vasquez series were measured. These two members
pinched out to the west. In other beds of the Vasquez series
also a general thickening té the east has been notliced. This
feature of thickening and the éa&rser cnaracter of some sandw
stone members and of the conglomwerate bed Tv 14 in the eastern
part of the area, suggests in general an easterm source for
the Vasquez sediments. This holds true only in two dimenslons,
inasmjoh as the beds trend east~west., Owing to the fact that
the Vasquez series is in fault contuct with the mrystalline
rocks in the north and is covered by younger formations inm
the south,; the change in emaféeaes& apt thickpess of the in-
dividual members cannot be eshabilshed in nO?th?aguth direc=
tion. An elongatie esst-trending trough, bounded By faults

from the surrounding highestending motamcrphic and igneous
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terranes, represents most likely the type of basin in which
the Vasquez series was lsid down,

The arkosic sandsbtones with locally conglomerate facies
show in places such primary structures as scour-spd-fiil
structure and cross~bedding. Presumably, some stream trans-
portation took place over not too large a distance, The
very coarse deposits show alluvial fan characteristies. The
more fine grained clastic sediments, ilke the sandstones and
siltstones, could represent aither flocdplain depcsits op
were lald down in a closed basin zuch as the type of environe
want represented by & playa lsks. The oceurrence of béxata
beds interbedded with the shaly meubers of the Vasguez serles
gupport the idea of local deposition im a plays leke type of
environment, Many views are held by the different investi~
gators as to the origin of the borete in shale beds. The
author favoersg here the volesnic origln of the boron, on
account of the c¢lese assoelation of the borate beds snd the
volcanie flows ond sills®, The boron may heve been brought
to the surface by volcanic gases or waters. The uppermost
unit (Tv 18) shows at its base a breccia of volcanic material,
strictly monclithiclegle in character. Fragments are very
angular and about two inches in sire. They consist of oliw
vine basalt very similur te the ome of which member 16 (Tv 16)

is made up. Thig brezeele is overlain by 5 thin bed cof andew

gﬂayt Se Gale

oo b
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site and is therefore still considered a part of the Vasques
series., This Vasquez member should ﬁct be confused with the
basal member of the Tlck Canyon formation that occurs in the
embayment near the intersection of Davenport Road and Tick
Canyons Both beds show a great deal of gimilarity in texture
and ccmpasitian, but have entirely diffevent sattitudes, The
breccla~like beds show no indication of being teetanicvin
origin, Probably a mudflow mechanism, as dlscussed by Black-
welderl® for semi-arid regions or a mudflow assecisted with
volecanic eruptions ea# explain these deposits better,

Buch features as discussed in the rrevious paragraphs and
the general purplish color of the sediments in the Vasquez
series, suggest a seml-arid type of clinate for the environ-
ment of deposition.

In view éf the faot that so far no diagnestic fossil re-
mains heve been found in the Vasquez series, the ég@ of the
beds is still doubtful. Juhnsit disproved the Middle Miocene
age suggested by ﬂillerla‘and Simpaonlg gnd suggested that
the beds arvre older, rerhsps Qligocene or lowermost Lower
Miocenes As such, it can be correlsted with at lesst a part

of Kewtgld &espe favw*bian, vhich iz extenslvely exposed far-

mmiat Bluckwelder Bull. g.;s_.g,., Vol. 39, 1928, pp. 465-484,
R «H,Jahnsa

R RULERE %ﬁg %Q%g at Los Angales, !

18, c.5impson Calif.four.incs apd Geol., Vol. 30, 1954
4g,5.W,Kew U.S.GeolsSurv.Bull, 753, 1924.
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ther west in the Ventura Basine.

On the hasis of mammalian fossgil remains, Jahnsls sEp=-
asrated the lowermost beds of Kew's Mint Canyon formuiion and
designated them the Tieck Canyon formation. This usags is
followed in this paper. A Lower Miocene age was established
for the Tick Canyon formation by Jahns, but 1t should de
pointed out that the fisld diffeventistion between the Tick
Canyom formation and the Upper Miocene Mint Canyon formstion
is based alsc on lithologle differences. The bottom of the
Mint Canyon formation was taken at the base of a thlck cobble
conglomerate layer (Plate 2), although aecording to Lﬁnaala,
the eontact should be faken sprroximetely DO fset highers
The Tick Canyon formation vests wiith a sharp angulor unconw
formity om the underlying Vasguez serics, (see Flute & and
erogs-sections o Plate 8) and peobatly was laid dowsn om a
Eurfaae of eonsiderable relief,

Two wajor divislons of the Tick Cuanyon formaiion were made.
About 600 feet of cobble conglomsrate is overlain by @ series
of interbedded vecrlegoted sandsiones apd silisiones spproxi-
mately 400 feel thichk. From sast to west, it scoms that

igher units of the Tick Canyun formation are dp contact with

the Vasquez formation, as il & progressive overlap tock place.

153, H., Jamms nee Sth Serles,

16J, P. Lance persomal communicotions



Plate 2

Contact between Tick Csnyon

and Mint Cenyon formations.

As View locking south in Tick Canyen
from Davenporit Road,
Note the eliff-forming charscter
of the basal Mint Canyon formation.

Bs Basal conglomerate of Mint Canyon
formetion overlying frisble siltw
stones of Tick Canyon formetion.
Note glight unconformltys
View taken in roadeut west of Tick

Canyon along Devenport Road.
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Plate 3

Contact between Tick Canyon

formation and Vasquez series.

Thicky eosrse basal conglomerate of
Tick Qanyon formeticn in depositional
contact on irregular surface of eagt-
ward~dipping members of the Vasguez

formatione

Locality NW S8E of Bectlion 32, Ts b N,
Ry 14 Wy Looking east into Blue fAgate
Canyors
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It is more likely, however, that the thick basal conglomerate
in the sast of the area pear Agua Dulce Canyon thins rapiﬁ%y
westward and grades into finer-grained detritcl sediments,
The seemingly younger members are actually stratigraphle
equivalents of the thick conglomerate beds. The beds dip
generally southward (285°) where they are overlain by the Mint
Canyon formzations

The thickness of the basal conglomerste was measured from
a structure section along the northeast trending Aguas Dulce
fsult, The detalled descPiption and measurement of the upper-
most member was made along the lines.zzl and Z‘Z?, slightly
southeast of the Skyline Ranch.

The rapid thinning of the basal conglomerate over short
lateral distance westward, and its gradation into finer-
grained clastic sediments, suggests an alluvial fan type of
deposit for this formation. The initi&d relief was pre-
sumably quite high. Crystalline igneous and metamorphie
rocks and Vasquez rocks must huve been expused im the higher
gtanding terranes, ipaswuch as s great amount of waterial
in the basal conglomerate was derived from both the grystal-
1line complex and the Vesquez series, Later gradual wearing
down of the higher standing areas allowed a more extensglve
deposition of siltstones and sandstones of more uniform

thicknesgs.

. Canyon formatio

The two basal members of the Mint Canyon formation were
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mapped to determine the contsct relstionships between the
Tick Canyon smd the Mint Canyon formations, and to establish
the age and space relationships of some of the faults that
traversze the area in northeasterly dirsection.

The Mint Canyon formetion overlies the Tick Canyon for-
mation in all arecas where the latter is exposed, The nmature
of the contact is difficult to establiish. In some places,
suggestions of a slight angular unconformity (about B%) exists
{Plate 2), but these differences could be just as readily ex-
plained by leocal irregularities of sedimentation. Owing to
the fact that moast of the exposures of the contact between
the Tick Canyon silitstone member and Mint Canyon basal con-
glomerste are parsilel to the strike of both formations, =
definite oconclusion could not be reached as to the exact re-
lationships,

The name Mint Canyon formation was given by Kewl? to a
series of continental boeds of soarse-to fine~grained clastie
pature. All are distinctly lenticulsr. They represent in
part fluviatile, in part lacusirine, deposits that contalned
abundsnt vertebrate remains. Although disagreement still
exists concerning the éxacg boundary between Miocene znd Plio=
cene (Jﬁhnslﬁj, the burden of evidence seemg to polnt towards
an Upper Miocene age for the Mint Canyon formetion, chiefly
on the basiz of uppermost Mioccene marine fossils in beds that

174, s, . Kew op, eit., p. 52, 1924,
18g, H. Jahns op. eit., pp. 171172, 1940,
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lie unconformably above this formation. The reslstant cobble
eonglomerate that forms the base of the Mint Canyon formation
thickens and thins between Agua Dulce Canyon and Mint Canyon,
but is in genersal about 100 feet thick. The overlying silt-
stone member, with its hard resistant green arkosic sendstone
beds, 1s remarkably consistent, and serves as ap excellent
marker for structural interpretations. Its thlckness ia
slightly more them 380 feet. W¥ithin the scope of this inm-
vestigation, only about 800 feet of Mint Canyon formatlion was
mapped, although Jahnsl® measured an aggregate thickmess of
more than 4000 feet twe miles west of Mint Canyon. The bot-
tom members of the Mint Canyon fﬂfﬁﬁﬁi@n were measured zlong
the line 32i southeast of Skyline Ranch. The general geo-
logical environment of deposition wes probably very similar to
the one that existed in Tick Canyon tiwme, when both crystale
line rocks and Vasquez rocks were exposed in the surrounding
areas. A great many fragments can be relzted to 2 Vasquez
source, perticulsrly in the basal parts of the Mint Canyon
formations The reild chinge from thick siltstone beds to
thick, coarse, cobble conglomeraie members, psrtieularly in
loger parts of the Mint Canycn formetion, is probably rew
lated to tectonic disturbances thai were very active through-
out middle snd late Tertiary tine.

Terrace gravel

0ld floodplain type of deposits werc mapped as & single

18R, H., Jemms op. cit., p. 154, 1940,
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unit, They overlie snd obs¢ure the underlying formations in
many places, and flank particwlarly the topographieally highey
standing parts of the arca., These deposits vary considerably
in eomposition. They consist primerily of angular fragments
of igneous or metamorphic rocks, but also contain reworked
boulders of volcanic material and mudstones, hence reworked
conglomerates of the Vasquez, Tick Canyon or Hint Canyon for-
mations,

Ho effort was made to distinguish the different terrace
deposits, They are all grouped together as Pleistocene

terrace depositsa.

Recant gr&vaily depogits occur in broad valley flats
and exbend as small tongues up the cenyon bottoms. These
heve been mapped as slluvium. In meny places, they repre~
sent old alluviated valley bottoms that have been uplifted
in feirly recent time and sre now in the process of being

dissected by the rejuvenated streams.
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STRUCTURE
Uneonforpities

ﬁharpag reports an erosiopsl unconformity between the
Vasquez series and igneous intrusives of Jurassic (?) age in
Eeho Canyon, ﬁear Ravenna, approximztely seven miles east of
igua Dulce Canyon. Between Agua Dulece Canyon snd Mint Canyon
the contact between the erystalline complex and the Vesgues
series seems to be a faull, and will be discussed laster in
this chapler.

Between the Oligocene (?) Vasquez series and the Lower
Kiovene Tick Canyon formationm 1s a marked angular unconform
ity. The Vasquez formation was compressed into fairly tight
folds and subsequently eroded to form a surface of falrly
high relisf. Beds are dipping with amgles of pmore than 80
degrees and loevally even slight overturning cccurs. The
Tick Canyon formation was deposited on this surface, and its
basal strata show great irregularities in thickness and
Yithology. Deposition of the lowermest Tick Canyon beds may
have taken place while felding of the Vasgues beds was still
going on, asy suggested by reversal in dip of Tick Canyon
siltstones in the embayment along Devenport Road, slightly
east of Tick Canyon. This initial steep topography explains
at the same time the progressive overlap of younger forma=
tions oﬁ the Vasquez strata, Waere the Vasquez voloanie

rocks are in contact with the overlying Tick Canyon forma-—

B0R, P. Shorp uncublished Masterts thesis.
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g distinect weathering and alteration zopne ix present,
Ividencw exists for a slight angular unconformity between the
Tick Canyon 2nd Mint Canyop formation, but the differemces in
attitude along the disconformity cap be Just as readily sy-
pleined by local irrvegularities of sedimentation. The angu-
iar uneonforwities at the base of the terrace gravels, and |
alluviuwm recuire no further discussion. '
| Geowetrigaliy, two types of folds cenm be distinguished.
In the northern apd eastern part of the arcs, W tight folds
ea&ﬁv in the beds of the Vasquez series, Dips sre attalned
of move thun 80% (Plate 4).

Tﬁﬁ’&ﬁuﬁﬁﬁfiy dipping beds of the Tick Canyon and Ming
Cenyon formstions form the northerp limb of a byoad gyneline,
the axls of which iles scuth of ihe }imitm of the area under
discuszion, This 1s rayreaentativ&”éf the type of structures
thet cecur in the younger Tertiary fermcition. These are
tyoleally brosd; vpen flezures with a south of westerly trend.

~ The bede of the Vasquez series are rfolded into a broad
syn%lia@,with & Beneral eastwﬁerthaaat trend énﬂ a stecply
noythwsrd dipping axisal plane., This asymmelry is caused by
the almost vertical attitude of the beds in the northern
iiﬁb. In aﬁyﬁg Tick Canyon slight overturning occurs, but
this wey be a‘seeanéary festure caused by drag slong the
neapby fauit contact (See cross-section BB} in Plate 8).

The easternmost part of the syneline is offset to the



Plate 4

View leoking noertheast from Davenport
Road worth of Skyline Reochs

Note reversal dip of the Light colored
beds, indlcaling wn apticlinal develope

meit s

Plate B

Sxswple of bhedding-plane faulting in

Vasquew series. Hovemenbt is taken up
in soft stale snd borate beds of the

Vasquez formabtion.

View of Beyax Mine taken from west of

Tick Canyon looking voshe.
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northeast alopg & large strike-slip fault. South of this
part of the syncline and trending parsllel with it occur two
more folded sitructures that were exposed by eroslon of the
cnce probably cverlapping Tick Canyon formationms An anticline
trending slightly south of west In the northeast corner of
Section 23 of T«B N, R«14 ¥ plunges sharply westward, showing
a slight drag im the sxial plane along the above mentioned
strike~slip favlit (Plate 4). This enticlins is parallelled
in the scuth by apother syveline that widems towards the
west, the beds of which zre cut off by the big Agus Dulce
Canyon fault. The sge of this foiding 1s either lats Oli-
gocene or early Miocene, depemding upon the age of the Vas-
gquez beds. The folding that caused the broad subdued flex-
ures in the Tick Cenyon and Hint Canyon formation is,; of
course; post Hint Canyon In age.

To permit the deposition of 12,000 feet of coarse clastle
sediments and voleapic rocks of the nonmarine Vasques serles,
&8 was reporied by S&arpgi in the Ravenns Quadrangle, it be-
comes almost necessary to postulate a localized faultw-block
basin.®2  If this period of faulting initisted the deposition
of the (ligocene (?) Vasguez series, the faulting could perw
hﬁys be late Eocene or carly 911806&&@ In age. At present,

ﬂla, P. Sharp Dmpubliwhc Hasterts the:
“2n., H. Jehos on. cit., v. 183, 1840.
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no evidence of the once existing fuulis can be found., Sug~
gestive for the existence of large normal faults is the vast
extravasation of basic lavas in Vasquez time, which must have
occurred along zones of weakness. |

afuer the folding of the Vasquez series, a later perliod
of faulting with dip-slip movement occurred, resulting in the
deposition of the coarse basal mewbers of the Tieck Canyon for-
mation, This faultilog probably took place slong the same old
east~west lines of W@&kﬂﬁﬁﬁgﬁiﬁ the crystalline rocks. In
case this fauliing would be of & reverse nabure siznifving
compressiony 1t could s seoribed o the sswe cosprassive
forces that brought about folding of the Vasquez strate. &
definite later geried of faulting, meinly of reverse characw
ter; baecomes evident in the nerthern pevt of the area, where
twe nearly parallel fuulte hove s slight sesteportheasterly
trends The southern ope formsz the conbact ketwewn the pree
Cretaceous erystallibe roeks end the Vasqguer series and Tick
Canyon formation. %The foulte~llke nature of the contacet was
not obvious in all slaces, The truestion of the folded
upper ?aaqu@z»&eﬁﬁ to the wsat, the oxtrems stesynses of the
contact (B09) or even slight overturning, the elimination of
the lowermost cobble ﬁ@ﬁglmmﬂrate wember of the Vescuez serles
to the east and the zone of sheared rock parsellel to the cone
tzcty sup.ort the interpretailon of a fsult coptact., This
peried of feaulting is cerbdainly post Vesques end probably

post Tieck Canyon, but ibs relanticn to the Mint Janyon forma-
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tion could not be deternmined. MNovements on a completely dif-
ferent set of fuults; these with strike~slip displatements,
wmay have started at spiroximately the same time as the reverse
faults discussed in the last peragraph, The strike-slip faults
were; in that case, certainly rejuvenated in later times,

They offset the contact between the crystalline complex and
the Vasquez series, and alsc imvolve the Mint Canyon forme-
tion (Plate ). Three main faults with northeasterly trend
and varyisg dip are present within the area under diseussion,
and all of these involve the Hint Csnyon formation, They show
8 éanﬁiﬁerahla harim@&ﬁ&l displacement, whereby the socuthern
block moved northeastward wiﬁﬁ respect 0 the northern block.
Minor vertical compomentBmust have been present as well, inas-
much 83 the Tick éanyun and Hint Canyon formstions have been
eroded away differentially exvoging more of the underiying
Vasquer series on ope side than on the other. These three
faults have been pamed respeetively from west to east, ithe
Borax Mine fault (Plate 8), Tick Canyon fault, and Agua Dulce
Canyon fault., It msy well be that 8 large fsult, entirely in
- the crystalline complex and marked by an obvious zone of
breccicted &nd'shearad rock and gouge, forms & pert of this
gseme sysbtem of strike-slip faults, and hence 1s younger thsn
the one that forms the contact between the pre-Cretacecus
rocks and the Vasquez series. |

Many smaller faults, also with strike-slip or vertical
#isplacoment, are present in the area. Many of these have
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not been indicated on the map, and will not be discussed in
this report. One series of fazults, however, needs mentlonw
ing+ 4lso of a strike~slip nature, they start as bedding
plane faults and very often dle out as bedding plene faults,
with purticular bedding plene displacement along the income
petent shale or borate beds of the Vasquez series (Plate 5).

Ever since the end of Eocene time, the eastern part of
the Ventura Basin seems to have been an area of almost cone
tinuous tectonic deformatlon, as is brought out in previous
pages by the ﬁﬁratigraphie and structural relations between
the various formations. The structursl history is complex
and not everywhere clearly shown. Perlods of apparent ten=
sional faulting seem to have been followed by perioeds of
folding and faulting, quiescence, more folding and faulting.
The youngest set of faults shows greater horizontal than vere
ticalydiaplaeamenta» If the folds arve surfece expressions,
in a relatively innempetént sedimentary cover, of shortening
taking place in deeper parts of the crust due to compressive
forces, it doea not seem logical that at times these deeper
portions yield by folding and at éth@r times by fenliting. All
major types of feulting discusse& so far, involve the pre-
Cretaceous crystalline rocks at the surfece. It may be asw
sumed thut these rocks unéerlie the sediments in this entire
pap§ of the Ventura Basin. The faults extend very likely down
at depth and are, in that instance, not to be copsidered as
adjustment structures of folding that takes pluce In the sedi-



Plate ©

Surface trace and fault~line scarp
of Borax Mine faults ﬁ&%gﬁﬁmlt trends
northeast snd causes offset in beds of

the Mint Canyon formation,"

1&"

Lme&fﬂmm of vi&i@ boundary of Section 88,
Teb Ny Beld W and Section B, Ted N, Reld W
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pentary cover alone,

The explenation of the feld amd fault features betomes
simylar if they can be related to 8 common source, in this
instance to faulting., The competent deeper purt of the crust
yielded by means of faulting. The only real tight folds oceour
in the Vasqguez series and then where they parallel the fuult
with the erystalline complex. -Neither im the region to the
wost mapped by Jahns; nor in the Ravenna Quadrangle to the
eagt, have similar structures beep described in the Vasques
serles, Would itvnat be more reascnsble to assume that these
compressed fold f@atureﬁ, with slight overturning of the limb
along the fault are nothing but s consequence of compression
in the veneer of sediments, caused by uplift along reverse
faults, of deeper parts of the crust? This is sivilar on a
small scale to what Tallaferro®® shows in his cross-sections
of the Coast Banges.

The broad anticlinal and synclinsl developments in the
younger Tick Canyon and Mint Canyon formations csm be related
to gentle warping that tekes place in deeper parts of the
crust. The trend of the revcorse faults would be roughly eastw
west. They would approximately be parallel to the old faults
that bounded the original basin in which the Tertiary sedi~
- ments were deposited, It could well be that this tendency %o
produce east-west trending structures, not only in this part

of the Ventura Basin but in the entire Transverse Ranges, 1s

.of Mines Bull. 108,

35& L+ Tallaferro Sfa §i§§ §§*3£ Div
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nothing but an old lipe of weakness 1n the deeper portions
of the crust, that expresses itselfl in the overlying sediments.
Deep seated compressive foreces applying with different intene
sity in north-south direction during Tertiary time, followed
vy preriods of relaxation would then exsloin the structural
features observed in the castern portion of the Ventura Basin.

?@ﬁ ﬁézﬁhﬁaﬁt striking shesr faults, with their south
sides @@?&é§ a6rth@&ﬁtwafﬁ, have not only been observed in
the area sk present under discussion, but have also been re~
perted by %xwfﬁﬁ% in the Ravenns Quadrangle area to the sast
and by Jahns®® and Judson®® to the west (Fig. 2),. The auﬁh@w
sgress wit&‘iﬁhaﬁg? as to their posmible gash fracture rela-

tion to the Sen Andreas fault that lies spproximately ten
miles to the northeast (Fig. &), Although their latest movew
m&nté indicate a dinite post Mint Canyon age, movements prow
bably started at apn earlier time, as 1s suggested by differenw
tiel displscement of older and younger formations along the
faultss The disylecement of the Vasquez series is consldevably
greater than the displacement of the Tick Canyon and Hint Cane
yon formziions along boith the Borax Mine feult and the Agua
Inlee Cenyon fault.

géﬁg Ps Sharp Unpublished Masterts thesis,
%8p. H, Jamns op, cit, pp. 169,
7. F. Judson Unpublished Master's thesis.
278, H, Jahns op. cit., pp. 169.
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It is not difficult to visuallze the relatiomshlp of
these faults with the above mentioned postulated set of
north-~gouth forces with the aid of the strain-ellipsoid
(FPig. 4)4
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GECMORPHOLOGY

The more resistant beds in the Tieck Canyon area stand
topographically higher then the less resistant sandgtopes and
slltstoness A wvery hard voleanic flow brecciaz forms peaks
as high ag 3100 feet. The slopes are very steep. The well
consollidated cogiglomerates in the Tick Canyon and Mint Canyon
formations alsc stand in high cliffs and are being slowly
undernined by the weathering away of the soft, friable siltw
stones or sanéétanes (Plate 2) Most of the canyon develope
ment is b& subgsequent streams, South of Davenport Road, the
more resistant beds ferm.piaetieally dipslopes o the south.
This is only true in broad gemeral terms, and g great deal of
grogs+cutting of canyons takes place, ef 13 very clearly
shomm by Tick Canyon proper.

The size of the ares investigatasd does not weorrant a
thorough analysis of the geomorphic events in the eastern~
most part of the Ventura Besin. Investigations of tids kind
were conducted by Wﬁ;&aaega iﬁ this general arca, and some of
his conelusions find suprorting evidence in the Tick Canyon
areas. The strong dformatliops that have token plsace in the
very recent past or that sre étill taking place, have oblitw
erated most of the old geomorphologic foatures.

b series of terraces and benches occurs at an elevation

several hundred feet sbove the presemt canyon bottoms (Plate 7).

28p, E. Wallace pBull. §.8.4., Vol. 60, April 1948.
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The terraces were probably formed during Plelstocene time.,
A post-Pleistocene uplift rejuvencted the streams that disw
sected their old wslley bottoms, leaving remnents in the form
of gravel deposits along the margins and on top of the interw
stream areas, Since then, & new stage of alluviation toek
place, as is evidenced in the headwater reglon of Agua Dulce
Canyon, in the eastern half of Section 27, T.5 N, Rsl4 W. A
minor recent uplift intraduced & new stage of eanyen cutting.
Btreanms flowing at presept in fairly steep cunysns are worke
ing theilr way headward, and are in the process of dissecting
the o0ld alluviated surfaces. A good example of this phen-
omenon is in Ague Dulce Canyon. This sawme procesgs of recent
rejuvenation has been cbserved by Wallacegg over a larger

part of the Ventura Basin.

gsat E. ¥Wallace 0P &it-, Pe 800.



Plate 7

Terrace developments in upper

Tick Ceanyon areas

A+ Terraces in center of
Section 29, T8 N, R.14 W,
View looking northeagt.

Bse View looking south,
Perraces in Sections 29 and

B2 in T+.5 N, Rel4 W,
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GEOLOGIC HISTORY
Inasmuch as most of the history of the Tick Canyon area
has been discussed in the various sections of this study, a
brief tabulation will suffice to summarize the geologie

events In their proper chronologieal order,

1.« Paulting in early Tertiary time, maybe late Eocene or
Oligocene, with general east-west trend giving rise to a
trough-like feature. The higher standing surrounding ter-
rane probably eonsisted of highly metamorphosed metasedi-
mentary and metsvolcanie rocks and igneous intrusives,

2+ Deposition during Oligocene and perhaps early Mlocene
time of a thick series of fluviatile and la%ugtrina deposits
congisting of colrse conglomerates and fanglomerates, silte
#ﬁoﬁes and sandstones in a slowly subsiding basins Strong
voleanle activity existed during thst perlod as is evidenced
by thick sections of basaltic and andesitlc extrusives and
shallow intrusives,

3. Folding of the Vesquesz series in early Miocene time,
probably as a consequence of shortening taking place in the
deeper portions of the crust by means of reverse faulting.
4 ‘Deveiapmeat of an erosion surface of falrly high relief
on top of the folded and tilted Vasquez beds, and deposition
of the Tick Canyon strata in late Lower ¥iccene time, The
Tick Canyon beds indicate, in general, deposition in the

same type of geologlc environment as existed in Vasquez time.
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The mammalian fauna in the Tick Caﬁyon formation suggests
a milder clim:te with different vegetation than existing
at present in this par€ of the Ventura B&ﬁinﬁsg
5. Faulting, aceompanied by perhaps minor folding or tilte
ing, followed the deposition of the Tick Canyon strate.
6. The Mint Canyon formetion was laid down in Upper Miocene
time, also as alluvial fans or as fluviatile and lacustrine
deposits,
7+ Minor folding in post Mint Canyon time, producing broad
gentle easte-west trending flexures.
8. During the remzinder of Tertiury time, this portion of
the Ventura Basin in the vicinity of Tick Canyon underwent
eontinuous erosion, probably leading to a surface of 1OW Tew
lief in Pliocene time, PFarther to the southwest, murine
transgression tock place in late Hiocene and Pliocene time,
Somotine after Mint Canyon time, strike-slip faulting of wide
extent was i#é&caﬁg These faults can perhaps be related to
displacements ocecurring clopg the San Andreas fault.
- &enexﬁl.ﬁarping, folding or faulting in lste Pliocone or
early Plelstoeene time, followed by «(evposition of Fleistocene
terrage gravelg. )
10, Uplift initiated rejuvenstion of the lundscape, and
dissecticn of the terrace depcsits.
1l. This was fcllowed in wore recent time by a renswed period

of alluviation.

59&. He Jahns op. cit., p. 174,
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12, Recent minor uplift caused the canyon cutting downstream
of the broadly alluviated headwater regions of the streams.,
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ZCONCERIC GREOLOGY

The Chsmpion Mine, a small gold mine, 1s located in the
rocks of the crystalline complex of upper Tick Canyon. This
mine was not in operation at the time of the yresent study,
but must have been worked in the very recent past. Although
no geological information could be obtained, the gold ore
seemed %o be assoclated with shear zones in the crystalline
complex, A great many shallow prospect pits are vresent in
this general area,; but were dug without ayparent success.

0f the non-mwetallie winerals, the boratedegposits in Tiek
Canyon in the Vasquez series need mentioning. Thsae‘depoxits
of the minerals neccolemaenite, howlite and ulexite ceour in
shaly beds of the Vasquez series, probuably as playa-lake
aeaumulatiunaa The borscic acid was most likely of volecanic
origin, issued by vents or springs in or on the margins of
the loke, and transported by little streams to the luke., The
seld reasctod here with liuwestone to form the caleium borate
and calcium borate silicate wineralg. The borate deposits
were originally mined by the Sterling Borax Compeny of Los
Angeles. The mine was abandoned in the early twenties, when
competition frow other richer deposits became too severe. It
is said that the property is now owned by the Pacific Coast
Borex Company. |

 Possibilities of ascumulation of oil or natural gas seem

to be very slight. A lthough a great mony jorous sandgtones



wo&g#
and conglomerates cccur through the entire section, that could
serve as good reserveir rock, there are no indications of good

source rock for oil or gas in these nonwarine deposits.
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DETRAILED DESCRIPTICN OF STRATIGRAFHIC SECTION

Conglomerate} olive green to brown} cobbly,
well rounded, made up of mudstones, volw
canice and a little basement debris,
Q&iﬂly ?aﬁq%sﬁ seurcagu..c..¢«;¢'.;;..‘..100$

Total thickness, member 3
¥ember 2
Sandstopes light pink te gray, fine grained
arkosie, poorly scried, su%ﬁngular
grains. Contains few ienses of coarse y
green arkosle sandstonGisssesservssnssnes 18
Siiﬁﬁtﬂﬂﬁ; ?iﬂkiﬁfra»ubﬁq»»%a&yaow:cn»yntqﬁi 14
) ailﬁﬁtmaﬁ ETAY BretDasasssnscvcosrsansnesasn la
Biltstone} red, poorly outeropPingesscessses B2

Siltstone; yellowish, with limonite staine
ing along fractureSsssssssssvnsossenesses 28

Siltstonep dark graylsh green, arkosiCeyesss 39

Sandstone} pinkish to buff, grading to
Blltston@einnsessossvnnssnsnsscssenrsnnnni T

8iltstoney light greenish gray, not oute

e@@ﬁyiﬁgﬁtiiliﬂﬁﬁnﬁl*iqduninwﬁtbiqtctn#iﬂ

Sandstonej light gray, fine grainedsssessnes E8

‘.3

Sandstone} distinelly green, coarse arkosic,
grading to fine pebbly conglomerate with
volcenic materinl causing green ©oloreses 47

Siltstone; red, hard with muderackSecssasses £

Biltstonej gray green, grading to fine
SanOBtON@esssssronsssnersssosnssssnsantei SO

Conglomeratej green, pebbly to coarse arkosiec
sandstone, outerop;ing as ridges on slopes4dd

Thickness
(feet)

1004
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mation ~ Continued Thickness
‘ {feet)

Sandstone} grayish green, fine grained,
well sorted with eensiderahle bagew
ment materialj clastic mica is
present. Porms resistant ridgeScesesvesres 7B

Conglomeratej gray, well rounded ccbbleSesees 3

Sandstone} red, fine grained, poorly sorted,
with here and there pebbles of basement
materialivsesssernovosornvovennsonsssvssns

Total thi@ﬁnﬁas, member 2 283
Member 1

' Conglomeratej to coarse sandstone, green,
pebbly, both basement and volcanie u
Baterialesssssssnarssaansasnevndansnasssre 14
Conglomerate} greenish gray, eobbly, made up
of Vasques voleanic material; cliff-former 11
Total thickness, member 1 25
—

Total thickmess, Kint Canyon formation  gogf

UNCONFORMITY (7)

Member 2

filtstone; predominantly grayish green,
f@ﬁﬁ m‘}r Wtaroﬁﬁbﬂi.ilvﬂlwnbﬁﬂtii'!ﬂ,iiﬁt m

Conglomeratej greenish, pebbly to cobbly,
F@@rw BOPEO0awanronensvnnrsensnscessossnannt

filtstonej greenish gray, bedly outeropiing.. 15

Conglomerate} gray green, pebbly, badly
5@?t&d) mwdarataly well roundeGesvsovnassae

Siltstone; red and green, poorly outerop.ing. 8
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senyon formation - Continued Thickness
) , (feet)
Bandstonej green, cocarse with angular ‘
fraguentisy forms cliffBeisverersvnnsavrnnass 8

Siltstones. and fine sandsionej light gray
to green, alternating with red siltstone

DOABusssssssnnsrassnsassceenessnvnrarbacesny D7

Sandstonej green gray, arkosie, finely laminaw
ted, well scorted and bedded., Quite re-

Blotantusssresnnasasnuvantissonosrnndnsnnasary 9

Sandstone apd siltstone; green gray snd red-
dish; friable and fragmentel, forms poor

DUBOPODBesonssssavisssssnrsssnrnsensrnsssssss 40

Sandstonei green, ccarse arkoslie, silty
groundmasgs, Contains here and theve
pebbles and cobbles. Falrly resistantsecece 2

Siltstonej gray green aﬁd'r@d, interbedded,
forms rounded El@pﬁﬁuqi#ﬂutﬁtta@g&xtn»tmawﬂn 45

Bapdstonej light sraﬁﬁﬁarkmsie, interbedded

with fine grain@& Mable silbston@easuossves AT

Covared under terrace moterialaseessvesscnansss 60

Total thickness, wember 2 | Ko
Member 1

Conglomerate} gray green, pebbly to cobbly,
bard resistent, cobbles well rounded.
¥ainly Vasquez but alsc basement meterial
represented up to 10%. Orsenish cast
caused by volcaniCBysesssssorsenrarnesseees 800

e

Total thickness, member 1 800

Total thickness, Tick Canyon formation o7t
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ques ser Thickness
Member 18

Volecanic bredeia of clivine basaltesesssaves 48

Mndesitej reddish brown, highly vesiculay
and amygdaloidsl, feldspar laths in red
browmish groundmassy top of flow highly
weatheredusssosaevessvsassssovasnsssnarng &2

Volcaunie byeceiaj subrounded to gubangulsyr
cobbles of 3® te 8¥ in dizmeter. They
congist of olivine basalt very similey
as deseribed in member 16, Groundmass
gonsiste of fine graiped volcanie
ﬁﬁt@fi&l»*!§iawn$¢*a&ﬁnx&;@nir-q.u(i*usiiiﬁﬂ

Total %hi@kn@&a,]aember 18 250
Hember 17

Sapdstone} red, very cosrse, with sngulsr
to subangular gralms, poorly soried, ;
not very fﬁﬁiﬁt&ntQQQtﬁnggiwwbu:-;tat:»#i 13

Bhales} variegated red %o gray, interbedded
with srkosic coarse sandstone stringers.s 48

phales} gray with borate beds; thinly bed-
ded, Alternating with this unit is &
sill-like feature of olivime basaltssesss 10

Shales and siltstonej variegated orange,
redy interbedded with gray sendstonsfesss BB

Sandstane; redaish to purplish, cosrse to
medium grained, pocrly sortsd with sub=
angular grains, Thiokly bedded with
%h&ﬂ* shaly ?ﬂ?tlﬂggﬁwv»iig&ﬁiibﬁaﬁin##!ﬁ'53

Total thickness, member 17 175
Member 16

Olivine basaltj dark olive green to black,
slightly porphritic with phenocryste of
mainly olivine and some suglites and
plagioclase bedded in dark aphanitic



o 48 -

groundmass. Platy separation along what
seems primary flow layers. Top one-third
of the section is extremely weutheredy
strongly epldotized; this part is very

mygd&laiéﬁlivwmqnuaywi«n‘l&c;u;-cs;u‘onﬂ-br’&w@

Total thickness, member 16
Member 15

Sandstoney green, wedium to cosrse grelned
grading into pebbly conglomerate, mase
sive, upperscet ls formed by & onew _
foot red baked zono of sandsboNCsvinsss T8

Bandstonej red, cosrse to fine gralned,
Wéll hm@&a;ggﬁﬁttﬁvahgae.--eoﬁvuﬂ-qqav&

Shales and giltstone} 1light gyeen,; poorly
bedded, lower poriion sandyessesecncers 38

Total thiokness, membor 15
Member 14
Sandstome and siltstones rod, crossbedded. 73

fragments of basewmont moberisl

in,51@&%#0*1‘#?!##@»#&i###ﬁ'!iiitﬁop&%’ il

Breeciuj red, fine, sandy &atxixi iﬁﬁglay

—
Total thickness, member 14 |
Member 12
Sandstone and siltstone; ved, cvossbedded.lSo
Sandstone; 1 g§ gray, coayse grained,

Clsevsrnesssarsnnncsaninn B2

massively bédd
Shalej llght green, thinly bedded, frisble 15
Bandstone and siltstonei gray greon, course

to fine gralned, moderately hard,

f&il’ly w@:}-l b&d‘a@dttiioptni;evq.-euqtoa,w 5&

spnlbeons.

Total thickness, member 18

eries - Continued Thickness
(fest)

120

127

278



- 4D w

2 -« Continued Thickness
. (feet)

Member 12
Shale, borate besaring; white, thialy
bedded, with some shales gt top showing
muderacks, Borate minerals are neo~
Qﬂlﬁﬂ%ite, ulexite, howlit@esecvarsnvss 10

Olivine basalty black vesicular, highly
weathered to loose frugmentsj no oub~

CPODBassnsvsosvevrrasvssnussarsnsssnnsnssy B

Sandstone and siltstone; buff, thinly :
bmeéiﬂﬁbflbi!rqtvpgci@l’t!pﬁptiizi!!ltﬁ 23

Puffs white t¢ yellowish, highly fractured
ith concoidal surfeCeScsarssrsssrsssonn 24

Shales and borate beds; green, ripule
warks and muderacks in sholeBssaessssees 58

Siltstone; greeny well bedded, fairly hard. 1l
S8iltstone3 purple, shaly, thinly beddeds..s 4
Sandstonej light red, medium grained, sub-
engular, arkosiec, loeally hard resisg~
tant ﬂ@ﬁul@*ﬁ} poorly BEddedsecsassvrnnss 2

8iltstone; yellow green, mwasslve, resise

Pantasssnssrnaesusseannsn s easisenssasnsnn
Siltstone} blue, shalFsvecsvscrnesssarenens
Sandstone; gray, fine grainetesecevesscnsse
8iltstone

§ blﬁe) shﬂlyé‘i*Q#riaﬁﬁltn&.'.bnnppmh

Total thickness, member 12 i82
¥ember 11

Sandstone and siltstone; variegated blue,
red and green, well sorted, well
rounded grains, well beddedj probably
water laid-out‘,nttan-«n-t:oua;»no»o»;«au

Totel thickness, member 11 86
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Hember 10
Flow brecels; red to brown, very hard, red
aphanitic groundmass with baked sediw
mentary and volcanic blocksy angular from
1/4" to 11; sedimentary material comprise
@5 shale, mudstones and SandstoneS.ssssess450

Total thicknessz, member 10
Member 8

fandstonej white to gray, evenly fine
grained, mainly quartzitic in composi-~
tion. Interbedded with medium gralned
resistant purplish quartz sandston€sesesss 50

Total thiekness, member S
Member 8 |

Mndesite} furylish lavender, dense
aphanitie

tﬁ‘a&bt*{ﬁrﬁr“-ngno«tuv[qu:wfwt;tvqlw

Total thickness, member 8
Hember 7

Sandstone} red, medium grained, predomin-
antly quartz, subrounded, falrly hard,
well aﬂmt&é:g well beddedessressosenvnansen

Sandstonej green, grading into pebbly cone
glomerates Poorly sorted sandstone,
fairly well bedded} subangular graiDSessss 27

Tuffaceous sandstone; light gray, hard, high-
ly frectured. Fine grained and dense.
Shows slight traces of bedding planes,
along which blotite flakes occur, as if
dape&ite\d in a 13’&{@5&”»99“n-n'atnoquqqnn 20

-

Total thickness, mewber 7

igs ~ Continued Thickness
{feet)

450

50

150

73
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squeg series -~ Continued Thickness
{feet)
¥exber 8

Andesitej highly vesicular and amggdaloidal,
elongate, tabular, plegioelase phencerysts
bedded in purple dense groundmaSSeessssssl88

Total thickness, member 6 | 189
Hember 5

Sandstonej red, well bedded with silty part-
ings. Water lald, ILocally channel fillw
ings with angular 1/4" size quarts frag-
ments, probably derived frow orystalliine
complexs Upper one foot highly baked by
W@}?}‘ying ﬁryﬁﬁallm@ r@@kgnqat\\O-nqﬂatéag 28

Total thickness, member 5 28
Member 4 |

Olivine basalt; dark olive brown to black
with phenocrysts of ollvine, pyroxene and
feldspar in dense dark aphanitlic ground-~
messs This member can probably be dif-
ferentiated in 2 series of at least four
flows, all of about the same composition.
Vesicular basalt and greenish epidotized
basalt forming the top of sach flow, The
£1llings in the vesicles range from 1/4%
to 1? in slize end can be galeite or chale
cadony. The botiom section of each Ilow
shows good clsavage. The younger flows
show a stronger porphyrytic character...1375

Total thickness, member 4 1875
Member 3

Sandstone} graylsh white, medium groined,
Pairly hﬁ?d, x}ﬁarly Qﬂtﬂ‘l’ﬁ?}tmgq“ rasanes 7O

Sandstoney buff, hard, arkoslic, medium
grained, well sorted, subrounded grains,
g}:‘a&‘t apount of hiO'bit@ finkes, SR BENRISEY



- B e
Vesgueg series # Continued Thickness

{reet)
Tuff; white, resistant, highly fractured
VILrOPhIriCassusnssensavsssnrccvasavsnese O

Sandgtone} grsy; arkosic, medium grained,
W&ll ﬁﬂ‘&“ﬁ@d, reﬁiﬁtaﬂtgluucun*%usotﬁatqt@ 5

Tuffs white, resistant, shattered with
acmeamai ;ﬁ‘mcturea, d&n&@;w - 1

8iltstope end sandstopey light gray, fine
grained, subangular %o subrounded, well
sorted and well bedded; falrly re~
Sistaﬂtﬁoagtﬁ,iwpnvb000.tgc;tninoat;ntpﬁﬂ%ﬁ'

A

Total thickness, member 8 349
Member 2 '

Sendstone; varlegated red and greeng
ecarse and friable, Sorting fair, sube
rounded gralns, arkosie. Fine silty _
m&t@i}:yiuptga'gt-tWtcaqttivlq.vﬁ@c»wnotgigse

Total thickness, member 2 2560
Member 1

Conglomerate} pink to green, pebbly to
cobbly. Size of fragmwents 1/47 to 3%,
sandy arkosle matrix. Cobbles of basew
went materials; swaller fragments con-
gist of chert und quartz, sudbangular.
Poorly sorted, badly sheared,gradationsl
into 0’?91*1?1113 BEMDB  sscvsasnasssaessnss el

Total thickness, member 1 440
Total thickness, Vasquez series 4704



URCONFORMITY

Biotite sehist, granodiorite, augen gneiss,
phyllitic and wigmotitie rock types.



