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Abstrzct

In G, F. ?oughlin's report of 1919 on the Geology of the Tintic nmin-
1

ing district, & new formation, the Pinyon Peak limestone, was described

1/ Lindgren, Waldemar, and Loughlin, G, F., Geology and Ore Deposits of
the Tintic Mining District, Utah: U, S, Geological Survey Prof. Paper
107, 1919.

and tentatively sssigned to Upner (?) Devonian age. This outcrop of
limestone on Pinyon Pezk is the only known occurrence of Devonian rocks
in the Tintic mining district. The limited presence of the Pinyon Pezk
limestone waé offered by Loughlin as evidence for the dating of a Lower
Mississipoien unconformity in the district....to be correlated with a sus-
pected Lower Mississippian unconformity in other parts of Utah, Loughlin
mapped the Pinyon Peak limestone as éccurring below the Gardner formation
(L. Miss.) and below the Victoria quartzite (L. Miss.). Loughlin found
little more than five or ten feet of the Victoria guartzite exposed on
Pinyon Peak. Recent field work in the Pinyon Peak locality has disclosed
that a two-hundred-foot thickness of Victoria quartzite is present on
Pinyon Pesk and that the Pinyon Peak limestone occurs above this forma-
tion, Several days were spent in the field in search of fossil remains
in the Pinyon Peak limestone., A few poorly preserved fragments were
found but nothing of disgnostic value, Attemots to locate Loughlin's
original fossils have been unsuccessful,

The author suggests, on the basis of evidence set forth in this
peper, that the Pinyon Peak limestone is a limestone equivalent to a dol=-

omitized member of the Gardner formation; that the Pinyon Pezk limestone



-

should be relegeated to the status of & membér of the Gardner formation:

znd that its age is still much in doubt,
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Introduction

Several reports on the geology and ore deposits of the Tintic min-
2/
ing district have been published. The Tower and Smith report of 1898

2/ Tower, G. W., Jr., and Smith, G. O.,, Geology and Mining Industry of
the Tintic District, Utah: U S. Geol., Survey Nineteenth Ann. Rept.,

represented the first comprehensive study of the geology and ore deposits
of this important mining district, Later developments in the district
prompted a resurvey of the area, which resulted in the 1919 report of

3/
Lindgren and Loughlin, G, ¥, Crane has published at least two papers on

%/ Lindgren, Waldemar, and Loughlin, G. F, op. cit.

5/
the district.

4/ Crane, G, W.,

Geolog E of the Ore Deposits of the Tintic Mining Dlstrlct.
AT, M.u. Tr., vol. B4,

pp. 3H2-355, 1917.

and
Crene, G, W., XVI International Geol., Cong., Guidebook 17, Excursion
C-1, The Sa 1 Leke Region, pp. 105-107, 1933.

In addition to these reports, several master and doctorate theses,
filed at Stanford University and the University of Utah, have dealt with
various aspects of the ore deposits and geology of the region, As far as
cen be determined, however, no detailed report since Loughlin's has been
published on the stratigraphy and geology of the Pinyon Peak locality.
This lack of interest in the Pinyon Pesk area undoubtedly can be attri-
buted to the absence of commercial ore deposits in that vicinity.

The author became interested in the Pinyon Pealk area througn the

efforts of W. P. Fuller, Jr. (M, 8., California Institute of Technology

1942; geologist for the Anaconda Copper'Company at the North Lily Mine,
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Eureks, Utsh.) Fuller expressed some doubt concerning Loughlin's inter-
pretation“of the stratigraphic section exposed at Pinyon Peak...particu-
larly the question of the Pinyon Peak limestone. Upon his suggestion
and with the approval of the Division of the Geological Sciences at the
California Institute of Technology, the author undertook field work in
June and September of 1947 to study the Pinyon Peak locality.

Aeriel photographs, approximate scale: 1" eguals 800', were used
as & base map in the field. An advance sheet of a new U, S, Geological
Survey topographic map of a portion of the East Tintic Mountains, scale:

1" equals 800', was borrowed in September 1947 from Dr. T. S. Lovering

of the U. 8. Geological Survey_aﬁd copies of the Pinyon Peak area were
made. A modified traverse method of mepping was employed with point lo-
cations established by estimation and by resection with the Brunton compass.
Emphasis was placed on stratigraphic section studies and fossil collecting,
Field investigation was limited to one week in June and two weeks in Sept-
ember. A collection of fossiliferous-looking meterial was made at the

time to be studied in detail later in the laboratory.

Assistance from the owners of the Chief Consolidated Mine in facil-
jiteting the research project is gratefully acknowledged. Special thenks
are due to W. P. Fuller, Jr. for his interest, suggestions, and discussions
in the field. Dr. Lovering and his assistant, H. T. Morris, are also to be
thanked for valuable suggestions, field discussions, and for their kind-

ness in permitting the author to use their drafting facilities.



Pigure 2 = Location of the Pinyon Peak area
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Pinyon Peak (see Photo Yo. 1) is one of the higher peaks located in
the Bast Tintic Mountains...the easternmost renge of the block-faulted
mountains in the Basin and Range Province, The Bast Tintic Mountains
trend north-south and are approximately sixty miles south of Salt Lake
City and twenty miles west of the southern part of the Wasatch Mountains,
Pinyon Peck is approximately one mile east of the meridian of longitude
112 05' and one~hzlf mile south of the 4Oth parallel of latitude,

The arca studied is a tilted block of Paleozoic limestones, dolomites,
and. quartzites bounded on the southeast by & large normal fuslt, on the
west by the Tertiary Packard rhyolite and alluvium, and on the north and
northeast by the Opohonga limestone (L. Ord.). Pinyon Pezk cﬁvers approx-
imately one and one-half square miles and rises to a height of 7702 feet
above sez level. The meximum relief in the arez mapped is approximately
1800 feet. ZBxcept for several fifty to one hundred-foot cliffs, the
slove nowhere exceeds forty degrees. Three long spurs with a gentler
gradient serve as suitable paths of ascent end one, the east spur (see
phofo No. 2.), provided ideal exposures for a detailed section study.

The vegetation in the area is characteristic of = high, arid region.
The slopes, where covered at all, have a thin mentle of low sagebrush
(particularly the lower slopes) with occasional spotiy occurrence or
emall concentrations of stunted and znarled trees...e.g. vihon (vine),
mountain mahogany, and juniver, The higher slopes are feirly well tree-
covered,

Rock exposures are particularly good on the east sour and the south-

east slope of the mountain, The west slope has poor exposures due to an



almost complete mantle of talus,

Limestone (because of its massiveness) is the most resistant to
weathering and tends to form most of the cliffs, One or two prominent
cliffs in the Bluebell dolomite (L. to Upper Ord.), however, are made
up of a particularly massive dolomite. The fractured and thin-bedded
dolomites, quartzites, and limestones are rapidly broken down by mechan-
ical weathering to form talus slopes. The rock exposures are, on the

whole, very good and permit fairly detailed mapping,.



Generalized Colummar Section
of the
Rocks Cropping Out in the Pinyon Peak Area

Section measured on

3 3
Seale 1" =200 east ridge of Pinyon Pezk
\ Columar | Thickness
Age Name |gectionm | in feet Character
Fine to medium grained limestones and
375¢ dolomites. Color ranges from dark blu-
(exposed | ish-gray to pinkish-white. Fossil frag-
Lower Gardner - at top of | ments are abundant. Notable is a fifty
Miss. Form. Pinyon foot cherty dolomite member. 3Bedding is
Peak) well-developed.
T 1 l: = I
U. Deve~| Pinvon T+ LT Very fine grained, well-bedded, gray-
y |
L. Miss. | Peak Ls. o1 T blue limestone which weathers yellowish-
(?) Member ‘\'f‘i‘ﬂ‘l gray. (Lowermost member of the Gardner Fm.
[ T N
I e Reddish-brown, medium grained quartzites
Deve= | Vietoria BTt Tom] g (1'-2' thick) interbedded with ashy-gray,
Miss. |Quartzite [FFF5 fine to medium grained dolomites (2'-5'
(?) 'J“Q'H“ll thick). Lowest member of this formation
R R is a speckled dolomite.
T
1 11
11 ll 1 'l 1 [‘ H ‘l
e Light gray-blue to dark blue, fine to
[' ilxll medium grained dolomite., Bedding dis-
: N p—— tinct, thick-bedded in part (6'-8') with
tnger Bluebell M NN y000 two good cliff-forming members. An
0 UDpPer | Dolomite : . abundance of white, calcitic inelusions
Ordovician TTTTﬁ/TTT\ give this formation a distinetive appear-
1 { ] ange.
| 1 l i : 1 :
I 1 1 H
L —
;?fijﬁﬂf, section | Medium blue, fine grained, flaky, arg-
Lower Opahonga ;- LT ‘1: not illaceous limestone weathering yellowish-
Ordovieian Lse . : ; : brown to reddish brown. Bedding is well-

. measured

developed, Intraformstional conglomer-
ates are notable.

Figure 3.




Stratigraphy

Since the primery aim of the field investigation at Pinyon Peak was
to examine the Pinyon Peak limestone and determine its age aﬁd relation-
ship to the other rocks in the section, much of the time in the field was
devoted to stratigraphic study,

| Figure 1 is designed to supplement and clarify the discussion of the
stratigraphy of the area.

Figure 1 attempts a correlation of the nomenclature used in three
important papers on the Tintic district and includes the results of the
section study made at Pinyon Peak by the writer, Differences in thickness
figures for the various formations are probably due to: a) the factor of
personal error, b) non-recognition of repeated strata due to feulting, and
c) different interpretation as to the location of formation boundaries,

The author has based his delineation of formetion boundaries on the
description of G. ¥, Crane, Crane's detailed description of the Eureka
Peak stratigraphic section was made available to the author by ¥. P,
Fuller, Jr.

Description of the Pinyon Peak Stratigraphic Section: Opohonga

Limestone (L. Ord,)

The Opohonga limestone is the lowest horizon studied and mapped by
the author. It is, on fresh surface, a medium-blue, fine—gr&ined, flaky,
argillaceous limestone., The weathered surface gives a striped to mosaic
appearance with & yellowish-brown to pinkish color dominant, Lenticular
nodules of limestone (several inches long) are characteristic of some
beds. Also notable is the frequent occurrence of intraformationasl con-

glomerates, The upper fifty feet of this formation have a distinet sandy
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texture and are fairly non-resistant to weathering., Immediately below,
however, is a distinct and persistent cliff-former some twenty-five to
fifty feet thick. The thickness of the Opohonga limestone was not measur-
ed since it was arbitrarily chosen as the lower stratigraphic limit of
mapping, Outcrops are good on the east spur, north slope and northwest
spur, The upper limit of the Opohonga was mapped at the limestone (Opo-
honga)-dolomite (Bluebell) contact. Aze determination is based on fossil
descriptions in Loughlin's report. The intraformational conglomerate znd
argillaceous and sandy nature of the rock sugzest that it was a near-shore
deposit in & shallow sea in which the water level fluctuated slightly or
in which epeirogenic movements raised and lowered the level of the shore
line,

Bluebell Dolomite (L. to U, Ord,)

The Bluebell dolomite has good exposures on the east spur, north
slope, and northwest spur., It is marked by two massive cliff-forming
members which are particularly persistent, Ths less massive, thinly
bedded, fractured members are much less resistant to erosion and form
talus slopes. Seven hundred feet of the Bluebell dolomite was measured
on the east spur. The formation is made up of alternating light gray-
blue and dark gray-blue dolomite members. The beds are generally fine
to medium grained and characteristicslly contain many vermicular calcite
inclusions which give the bed a distinctive appearance. Bedding is well
developed, the beds ranging in thickness from six inches or less to six
to eight feet (in the case of the thick-bedded cliff-formers). Age de-
terminations are based on Loughlin's investigations. The sediments going
to make up the BluebBéé dolomite were probably laid down under fairly

guiet marine conditioms,
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Victoria Quartzite (Dev.-Miss.%)

The Victoria Quartzite is made up of approximately two hundred feet
of ash-gray, fine to medium grained, fairly thick, well-bedded dolomites
with a number of prominent quartzite beds ranging from one to two feet
in thickness. The quartzites are often calcareous, and they are medium-
grained, and weather brown to reddish-brown., At least ten well-defined
quartzite beds within the Victoria were noted on Pinyon Peak with others
possibly obscured by talus, The Victoria, as a whole, is not very re-
sistant to weathering, the outcrops being poor everywhere except on the
east spur, Here, though forming a saddle in the ridge, the formation is
almost completely exposed. The base of this formation was mapped at a
speckled dolomite horizon (the same horizon is used ss the base of the
Victoria in the Eureka Peak section), Loughlin, who found no fossils,
dated the Victoria at the base of the Mississippian on the evidence of
his Lower Mississivpian unconformity. He considered the Victoria guart-
zite to be the basal member of the formations stratigraphically above
the unconformity., No angular discordance weas noted between the Vie-
toria and the underlying Bluebell dolomite,

Pinyon Peak Limestone (Upper? Devonian) %

Approximately one hundred and thirty feet of the Pinvon Peak lime-
stone crops out on the east spur of Pinyon Peak. On the east spur, as a
cliff-former (see photo No, 3), the rock is very fine grained, dense,
gray-blue, with a tendency for conchoidal fracture., It weathers white
with a yellowish tinge and is very well-bedded, beds ranging from four
inches to two feet in thickness, A facies change in the Pinyon Peak
limestone is noted in following the trend of éhe outcrop along the south-

east slope of the mowntain, The formation maintaing its textural charac-
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teristics although a yellowish-brown weathering tendency becomes more and
more evident, In addition to this, the formation, as a whole, loses its
cliff-forming capacity and gradually merges into the talus slopes—--only
a few relatively thin members still cropping out., Also, cherty and cal-
citic inclusions become more prominent, The base of the Pinyon Peak lime-
stone was mapped at the limestone (Pinyon Peak)-dolomite (Victoria) con-
tact, and, as far as could be determined, the relationship between the
two formations is a conformable one. The age, based on & small sssemb-
lage of fossils collected by Loughlin, has been tentatively set as

Upper (%) Devonian., The author found the formation to be very poor in
recognizable faunal remains aﬁd was unable to identify any of the fauna
either in the field or in the laboratory., The fine-grained, well-bedded
character of the Pinyon Peak limestone indicates that it was probably
deposited under very gulet marine conditions,

Gerdner Formation (L. Miss.)

The Gardner formation, three hundred and seventy-five feet of which
is exposed on Pinyon Peak, has been divided into & number of mappable
units for the sake of convenience. The formation, on the basis of abun-
dant fossil evidence, has been designated Lower Mississippian in age in
Loughlin's report. It 1ies’conformably upon the Pinyon Peak limestone,

Shaly Limestone Member.....This is stratigraphically the lowest member

of the Gardner formation and consists of fifteen to twenty feet of non-
resistant, fine grained, flaky, light gray-blue limestone which has a de-
finite pinkish coloration on the weathered surface. The linestone is
very thin-bedded, Fossil fragments are very abundant, especially frag-

ments of crinocid stems.

Blue Flaky Member,......one hundred and forty feet of light gray-blue,
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fine to coarse grained, flaky limestone with & few dolomitic horizons,
Notable is an eight-to twelve-inch quértzite bed near the center of this
formation. The Blue Flaky is thick-bedded on the east spur and is de-
finitely a cliff-former and persists as such down the southeast face of
the mountain, Occaslonal fossils were noted....especially the cup corals,

Vhite Limestone Member.....forty-five feet of massive, medium to coarse

grained, pinkish-white, cliff-forming lirestone which weathers white,
This formation is especially resistant to weathering and persiéts as a
cliff-former almost the entire length of its outcrop on all sides of the
peak, Occasional fossils fragments were noted in this formation.

Blue Shely Member......thirty-five feet of well-bedded, ashy gray, med-

ium to coarse grained limestone which has a platy tendency in the bedding
and is not very resistant to weathering,..forming a saddle on the east spur,

Black Dolomite Member....forty-five to fifty feet of a very distinctive

marker horizon, A black, dense, hard, fine—grained thick bedded dolomite
notable for an abundance of bedding plane chert and celcite nodules and
lenses, .The calcite occurs at the top and bottom of the member with the
chert in the center, Tais member can be easily traced the entire length
of its outcrop.

'Sugary Dolomite Member,,..seventy fest of fine to medium grained, light

gray-blue, massive, limey dolomite. Thkis formation is best exposed on the
southeast slope, near the south spur, and along the south spur, Several
black chert beds none of which is over 1 foot thick run through the forma-
tion, Also notable are numerous large calcite pockets with large and
well-formed crystals,

Fine Grain Pink Limestone Member...six feet of a very fine-grained, pink-

igh limestone in a single marker bed,
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Blue Concretionary Limestone Member.,.two feet of & fine-grained gray-

blue, banded limestone which forms an excellent marker horizon,

Blue Fossiliferous Member...twenty feet of a well-bedded, medium to

dark blue, medium-to coarse-grained, highly fossiliferous limestone,
This bed is best exposed at the top of Pinyon Peak and is the highest

formation, structurally as well as stratigraphically,

Problem gﬁ the Pinyon Peak Limestone

Detailed field mapping by the author has revealed that the Pinyon
Peak limestorne is above, not below, the Victoria quartzite. This order
of formations is & reversal of the order established by Loughlin on hisg
geologic map of the area,

Reference to the geologic map of the Pinyon Peak arez and figure 1
included with this report will clearly show the relationship between the
two formations in question. 4n amplification of the descrivtion of the
upper znd lower boundaries of the Victoria gquartzite and Pinyon Pezsk
limestone is herewith given to locate as exactly as possible'these bound~
aries as mapped by the author,

A, The base of the Victoria quartzite wes identified both on
Eureka Pesk and Pinyon Pesk as a speckled dolomite bed (a gray-blue
dolomite liberally specked with small nodular calcite). This delinea-
tion of formation boundary is based on the standard stratigraphic col=-
umn for the district as determined by G. W, Crane,

B. The Victoriz guartzite-Pinyon Peak limestone contact on Pinyon
Peak was mapped as the dolomite-limestone contact, The Victoria is

capped by a fine grained, medium blue, dolomite with some calcite inclu~

gsions., Immediately above this dolomite, with & conformable relation



ship, is the very fine grained, sub-lithographic, pinkish limestone
which is identified as the baszl member of the Pinyon Pezk limestone,

C. On the east ridge, where the detailed section study was made,
the top of the Pinyon Peak limestone is easily defined. This is by
reason of its massive nature. Further down the slope zlong the trend
of the outcrop, the formation becomes less massive and the location of
the upper contact is far from easy. The top of the Pinyon Peak lime-
stone is marked by a change in lithology and a marked change in the abun=-
dance of fossil remains., The massive, sub-lithographic Pinyon Peak lime-
stone gives way to the basal member of the Gardner formation which is a
non-resistant, shaly and slabby limestone which has abundant fossil frag-
ments (most easily recognized aré the crinoid stem fragments.) The un-
derlying Pinyon Peak limestone is decidedly poor in fossil material,

The question that immediately comes to mind is, "How could Loughlin,
an experienced investigator, have mzde such an error?® The author was
constantly plagued by this question and has attempted to work out a log-
ical explanation for the commission of such an eeror.

First of all, what was Loughlin's error? According to Loughlin's
geologic map, the Pinyon Pezk limestone occurs velow a slight anguler
unconformity. The Victoria quartzite is mapped as the first formation
above the unconformity. In his description of the sediments, Loughlin
jndicates that there are only one or two thin quartzite beds of the Vie-
toria quartzite exposed on Pinyon Peeak, Zecent field work by the author
revezls that there is zpproximetely two hundred feet of the Victoria
quartzite exposed on Pinyon Pesk and that the Pinyon Peak limestone
occurs above the Victoria and, therefore, above the unconformity.

In attempting to "reconstruct” a logical picture, certain assump-
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tions must be mades

A, Loughlin had been working in the immediate aresz prior to inves-
tigating the geology of the Pinyon Peak locality.

B, Because of the absence of commercial ore deposits near Pinyon
Peak plus a lack of time plus the rather apparent nature of the struc-
ture (and stratigraphy) of Pinyon Peak, it is thought reasonable to
assume that Loughlin spent very little time in this particular area, His
investigation of the geology of Pinyon Peak must have been limited to &
very brief survey (perheps a traverse up one side and down the other side
of the mountain,)

C. Loughlin was probably hoping to find some evidence to help date
an unconformity he suspected as occurring sometime between the Ordovician
and Mississipplan periods., The geology of Pinyon Peak seemed to fit the

situation very nicely,

A logical reconstruction might involve the following:

A. Prior to visiting Pinyon Pesk, Loughlin hed observed, in the
area north of the Homensville fault (and apnroximately one-half mile
south of Pinyon Peak) the apparently conformable relationship of the
Gariner formetion resting unon the Bluebell dolomite, From this obser-
vation he might have been led to believe that, for some reason, the Vic-
toria guartzite was absent in thils section of the East Tintic Mountains.
As a matter of fact, this apparent conformable relationship between the
Gardner and the Bluebell is actually a#é well~hezled fault which has cut
out the Victoria in this particular area, approximately one mile soutl.

southwest of Pinyon Pezk. The fault has been detected in later detzailed

work on the surface and underground,
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B, TFrom Loughlin's description of the Pinyon Pesk limestone, it
ig reasonable to assume that he first encountered this formztion when
ascending the southeast slope of Pinyon Peak., On this slope, the Vic-
toria quartzite is very poorly exvosed (the quartzite teds are obscured al-
most entirely by talus) and it would be entirely possible to overlook it,
Here, the Pinyon Peak limestone is not a cliff-former but appears to be
thin-bedded ylelding few good outcrops and giving the impression of being
a shaly limecstone, It is probzile that Loughlin's description of the Pin-
yon Peak limestone is based on observations made in this vicinity,

C. 1In describing the possibtle occurrences of the Victoria guartzite
on Pinyon Peak, Loughlin says, "East of the summit of Pinyon Peak there is
onl7 one limy quartzite bed, less than two feet thick; on the north slope
of the pezk there are two thin quartzite beds separzted by one of lime-

5/

stone conglomerate...." According to his mapping, the Victoria would

5/ Lindgren, Waldemar, and Loughlin, G. F,, op. cit., p. 39

heve to occur above the Pinyon Pezk liméstone. The occurrence of guart-
zite on the east slope can be atitributed to the existence of a single
quartzite bed in the Blue Flaky member of the Gardner formation, This
would normally occur above the Pinyon Pesk limestone. The two thin bgds
of quartzite described as being of the north slope may or mey ﬁot actually
be a part of the Victoria guartzite.....in all probability they are,

6/

A glance at Loughlin's map will reveal that he has the Pinyon Peak lime-

6/ Lindgren, Waldemer, and Loughlin, G, F., op. cit,, Plate 1V

stone pinching out before it reaches the north spur, In this way he could

explain the Victoria cuartzite appearing here, to a limited extent, while
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being‘absent‘on the east slope.

D. In the opinion of this writer; it is highly improbable that
Loughlin could have covered the east spur of Pinyon Pesk in his field
investigations. Detailed section studies on this spur indicate the pre-
sence of the Victoria guartzite (at least 200 feet of it) with the Pinyon
Peak limestone definitely occurring above the Victoria quartzite., If
Loughlin had traversed this ridge, it is highly improbzble that he wonld
have migsed the very good exposures of the Victoria. Purther investiga-
tion would have revealed to him that his newly-described formation (the
Pinyon Peak limestone) actually occurred above the Victoria guartzite,
not below it, |

E, From the evidence and conjecture cited above it is reasonable
in the opinion of the author, that even an experienced investigator such
&s Loughlin could have made this mistake,

Certain questions readily come to mind when the new facts concerning
the stratigraphic relationships on Pinyon Peak are considered,

z§>the PinydntPeakkLiméétdne Adtually Upper Devonian ZE.Agé?

In Loughlin's report, the following avppears concerning the fossils
found in the Pinyon Peak limestone:

"Pine fossil fragments are zlso abundant but only a few recogniz-
zable forms were found. These were determined by Mr, Xirk as Pleuro-
tomaria sp., Cyathophyllum sp., Rhombopora sp., and bpirifer sp. They
indicate Upper Devonian (Threeforks) age, but none of them are of suffi-
ciently critical value to render this correlation final.7‘_

7/ Lindgren, Waldemar, and Loughlin, G. F., op. cit. p. 36

The author devoted three days in the field to searching for fossils

in the Pinyon Peak limestone., Approximately one hundred pounds of the

most promising-looking fragments of this formation were collected



and brought back to the laboratory for detailed study,

Some two hundred cuts (semi-polished) were made of the field samples
with the diamond saw in an attempt to detect fossil material. No identi-
fiable fossils were located by this method, Several chunks of the mater-
ial were later treated with hydrochloric acid, the residue screened, and
the screenings studied under the binocular microscope. No identifiable
fossil materials were found,

A letter was sent recently to Mr, John B, Reeside, U. S. Geological
Survey, Tashington, D. C, inquiring about Loughlin's original fossils.
The author was in Lopes that the 6rigina1 fossils might still be in éXb
istence; that a loan might be arranged; and that they might be studied

‘in deteil, Word was received from Mr. G. A. Cooper of the National
Museum in Weshington, D. C. that the Devonian collections could not be
located.

&/

Reference to the lifterature would indicate that none of the genera

8/ Shimer, H, W, and Shrock, R, R., Index Fossils of Nortk America.
John Wiley & Sons, inc., New York, 194k,

Von Zittel, ¥arl A,, Text-Book of Paleontology, MacMillan and Co.
LTD, London,

described by Loughlin is sufficiently diagnostic to limit the Pinyon

7
Peak limestone definitely to Upper Devonian age, Fending any more exacit
determination as to age range or the nature of the species found, either
an earlier (e. g. Silurisn) or later (e. g. Mississipnizn) age might
fit the Pinyon Pesk limestone Just as well.

No Silurian rocks have ceen found at Pinvon Peak, although the

upper part of the Bluebell dolomite is suspected of possibly being Silur-

ian, It would, therefore, scem risky to assign the Finyon Peal limestone

to & Silurian age. On the other hand, abundant fogsil evidence is nre
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sent in the Gardner formation. The Gardner has been assigned, on the
basis of this evidence, to Lower Mississipnian age. Reference to the
section study will reveal that the Gardner formation rests conformably on
the Pinyon Peak limestone. It is the confention of this writer that the
Pinyon Pezk limestone may well be of Lower Mississipoian age, Until
definite positive evidence can be found, however, Loughlin's Upper (%)

etermination will have to stand.

O

Devonian ag

i

e

s the Pinyon Pealk limestone a distinct and separate formation?

The zuthor congsiders the Pinyon Peak limestone to be another member
of the Gardner formation and cites the following evidence and rsason-
ing to support this Deliefy

A, As exposed on Pinyon Pealk, the Pinyon Peak limestone lies in
a conformable sequence; between the Gardnsr formation and the Victoria
quartzite,

B. The Gardner formation, from a lithologic standpoint, is some-
what of a Ycatch-sll" in that it includes dolomites, limestones, and
sheles. The Victoria quartzite, on the other hand, is a distinct litho-
logic unit being mede up of alternating beds of limy quartzite and dolo-
mite. From a lithologic standpoint, it would be reasonable to assign
the Pinyon Pesk limestone to the Gardner formztion,

C. Reference to figure 1 reveals thet Crane's Eureka Peak section
and the Pinyon Peak section, as measured by this investigator, check in
detail as far down as the Blue Flaky member of the Gardner formation,

At this point, the following divergence is noted:

Tureka Peak Section Pinyon Pesck Section

Blue Flaky member 120%'................Blue Flaky membver 140!
(1s) | (1s)
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Yureksa Peak Section Pinyon Peak Section

Mottled dolomite member 7T2'.........Shaly member 15-20!

(dol.) (1s)
Pinyon Peak Limestone 130!
(1s)
Victoria guartzite 209',............Victoria quartzite 200!
(dol. & gtzte.) (dol. & gtzte,)

Accordingly, there might be some relationship between the Mottled
dolomite member (as seen on Fureka Pezk) and the Pinyon Peak limestone (and
possibly the Shaly member) as seen on Pinvon Peak., The writer sugsests
that the Mottled dolomite is actually a dolomitized equivalent of the
Pinyon Peak limestone and that, if the eXposures were good enough, the
Pinyon Peak limestone could be traced laterally into the Mottled dolomite.
Supporting evidence for this theory would include:

1) work by T. S. Lovering in the general area which indicates that
hydrothermsl alteration of limestone to dolomite is a common occurrence

9/

in this district., This type of alteration is particularly strong in the

9/ Personal comrmnication from Dr, T. S. Lovering

mineralized localities north of the Homansvilie faultv(Eureka Pezk is in
this general area.)

2) ¥o conclusion can be reached regarding the origin of the dolomites
in the Tintic district on the basis of information now available, BSome
of the dolomites may have formed in response to diagenetic processes wnich
took place during the lithification of the sediments. Hydrothermal al-
teration of limestone to dolomite appears to be definitely estsblished for

this area, Since hydrothermal activity was undoubtedly more intense in
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the vicinity of Eureka Peak (the presence of commercial ore deposits
suggest this) than in the Pinyon Peak area, 1t is not unreasonable to
postulate that the Pinyon Peak limestone 1s equivalent to the Mottled
dolomite member of the Gardner formation as seen on Eureks Peak,

The evidence cited above greatly enhances, in the’opinion of this
writer, the probsbility that the Pinyon Peak limestone is merely another
member of the Gardner formation,

With the new facts in mind, what is the status of Loughlin's

Lower Mississippian unconformity?

With regard to this unconformity, Loughlin says:
=) 4

"At some time during late Devonian or early Mississippian time the
newly formed sediments were elevated above sea level over & considersble
part of Utah, This uplift was followed by a period of erosion, suffi-
cient in the Tintic district to remove the Devonian, possibly the Sil-
urian, and Upper Ordovician and in some other places to remove all the
Ordovician and much of the Cambrian limestones,

In early Mississippian time this area was entirely submerged and
covered by & great thickness of sediments., In the Tintic district the
earliest Mississipoian sediments consisted of 2 small guantity of sili-
ceous material (the Victoria quartzite) derived from some exposed por-
tion of the Cambrian gquartzite or foisibly from an Ordovician guartzite
now completely removed by erosion, 0

10/ Lindgren, Valdemar and Loughlin, G, F., op. cit., pp. 102-103

If the Victoria quartzite is the basal formation above this uncon-
formity, and if the Pinyon Peak limestone is actually Upper Devonian,

.

then this unconformity would have to be pre-Upper Devonian., Since the
exact age of the Pinyon Peak limestone is guestlonable, a discussion of

the possible age of the unconformity would be pointless,



Geologic Structure

Pinyon Peak is essentially a fault block of Paleozoic limestone,
dolomites, and quartzites....a structure typical of the Basin and Range
province., The strata making up this peak are part of the west flank of
a pre-faulting anticline which plunged to the northwest. The collapse
of this anticline in a period of faulting left part of the west flank
standing as Pinyon Peak,

Faulting

The trace of the major fault bounding the southeast face of the
mountain is marked by & zone of chert and jaspsroid alteration that
ranges in width up to two hundred feet. The attitude of this fault could
not be determined although, from the trace on the ground, it would appear
that it dips steeply to the west under Pinyon Peak., The displacement on
eitner side of this fault is demonstrated at one point where the Victoria
quartzite on the northwest side is adjacent to the Gardner formation on
the southeast side, The attitude of the formations on either side are
approximately the same: southeast side,..N10¥, 10%; northwest side...
N30%, 10%. The displecement on this fault is at least five hundred feet
and probably considerably more,

A second fault of somewhat different character trends almost north-
south along the base of the west side of the mountain and dips fifty to
sixty degrees west. Here the west side is depressed, with the Blue Flaky
member of the Gardner formation resting egzinst the Victoria guartzite,
Yo zone of minerslization or zlterstion was noted in connection with this
fault, In one stream cub, however, the relationshivps are clearly seen

and the presence of faulting 1s unmistakable (see photo No. b,)



All other faults in the arez are of minor extent and in no vplace
involve offsets of more than seventy or eighty feet. The general trend
of these faults is approximately NﬁOﬁ, with the fault planes almost ver—
tical. These faults are best detected along the south spur or on the
west slope of the mountain by displacements of key horizons (e. g.

Black Dolomite, Sugary Dolomite, and the White Limestone members of

the Gardner formation.) In almost every nlace, these faults are marked
by some sort of chert or jasperoid alteration in the vicinity of the
fault zone., A number of prospect pits have been dug along these zones,
the alteration having been taken as an indicator of the possibility of
the presence of ore., These féults are all normal and probably represent
adjustments to tensiong set up at the time of the major faulting in the
area,

Folding and Minor Structures:

There is little or no evidence of folding in the Pinvon Peak area,
Some warping of beds was noted, especlally on the lower west slope., This
warping may heve been associated with the north trending fault in the im-
mediate arez, One zone of intense shearing occurs on the outcrop of the
Pinyon Pealt limestone on the southeast slope. Interestingly enough, how-
ever, the shear, which is normal to the bedding, is not accompanied by

any visible offset of the beds involved.
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Geologic History

11/

According to Loughlin, the Opohongas limestone and Bluesbell dolo~

11/ Lindgren, ¥aldemar, and Loughlin, G. F., op. cit., p. 102,

mite were probably laid down in one continuous series of sediments., De-
positional conditions accounted for the argillaceous nature of the Opohon-
ga and the non-argillaceous character of the Bluebell, Loughlin suggests
that the upper part of the Bluebell, which is non-fossiliferous, may re-
present the Silurian and Lower Devonian sediments, The thickness of the
Ordovician-Devonian strata in the Tintic region, however, is much less

12/
than in the other parts of the state., Loughlin sugzests that the Sil-

12/ Lindgren, Veldemar, and Loughlin, G. F., op. cit., p. 102,

urian and Lower Devonian periods may be represented by a "concealed un-

conformity." Depositional conditions existed in the Upper Devonian, how-
ever, to permit the formation of the Pinyon Pezk limestone., This theory
of = concealed unconformity to explain the absence of Silurian and Lower

13/

Devonian strata does not agree with Nolan's belief in continual deposi-

13/ Nolan, T. 3., The Basin and Ranze Province in Utah, Nevzda, and Calif-
orniat U, S. Geol. Survey Prof. Paper 197-D, 19U3,

tion through the Silurian in the Great Basin seaway with the rise of a
geanticline in western Nevada at the end of Devonian time,
On the basis of the Pinyon Pezk limestone occurring below the Vie-

toria quartzite, Loughlin postulates a period of uplift and erosion in

the Upper Devonian-Lower Mississippian interval., Since the current



26

work has disclosed that the Pinyon Pezak limestone is above the Victoris

guartzite, doubt is cast on the exact age of the pre-Victoria unconform—

2o

ty. The suthor suggects pre-Lower Mississippian-post Ordovician as the
limiting times,

The Gardner formation represents continued depositional conditions
through Lower lMississippian time., Since no sediments any younger than
the Gardner are found on Pinyon Peak, it muét te assumed that they either
were never laid down or that they were deposited and have gubseguently
been removed by erosion,

Study of the regional structure indicates that Pinyon Peak is part
of the west flank of a northwestward plunging anticline which, sometime
after the period of folding, was dissected by faulting 1eaving Pinyon
Peak zs a topogrephic high. The original anticline was probably = broad
open fold formed in the period of Jurassic diastrophism in the Basin and
Range Province which had the greatest intensity of deformation in thé
west (western Nevada).

The two major fzults in the area, along the southeast flank and the
lower west slope, probably ceme irto velrg during the Oligocene-Recent
period of normal faulting. The present relief of Pinyon Peak indicates
that the faulting is fairly recent.....otherwise erosional forces would
have reduced the mountain to & much more subdued form.

One theory of the cause of faulting postulates that the faults may
be directly related to the Late Tertiary volcanism which may have been a
contrivuting factor in the collapsé of the anticline.

V4

Loughlin suggests that, at one time during the Tertiary, the vol-

14/ Lindgren, Veldemar, and Loughlin, G. F., op. cit., pp. 103-104,
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canic flows may have turied all of the earlier sediments, Since that
time, erosion (particularly during humid'Quaternary time) has removed

the volcanic rocks from the higher ridges....c. g. Pinyon Peak., No
traces of any of these Tertiary volcanics were found on any of the

hizgher slopes of Pinyon Peak so this theory will have to rest on con~
jecture and probability for support...at least in the case of Pinyon Peak.

The period of adjustment faulting probebly accompanied and followed
the block faulting and mey be fairly recent in age.

In any cése, at present the region appeérs to be in a relatively
inactive phase of the orogenic cycle. Destructional forces are now dom-
insnt. The semi-arid to arid climatic conditions favor the mechsanical
type of weathering, the fractured and thin-bedded rocks yilelding more
easily than the more messive rocks.

Summary of the geologic history

1. Deposition of approximately twenty-two hundred feet of chemical,
orgenic, and fine gresined clastic sediments from Lower Ordovician to Low-
ér Mississippien time with a marked unconformity tentatively dated pre-
Lower Mississipvoian, post-Ordovician.

2. Pennsylvanian-Jurassic period is not represented in the present
stratigraphic column. The land was probebly above water most of this
tirme gince mérine conditions of deposition ceased in the Cordilleran re-
gion in generzl et the end of the Permian,

7, The Jurassic-Rocene diastrophism accomplished the folding of
the major anticline.

4, Collzpse of the anticline by faulting (possibly associated

with volcanism) occurred in Late Tertiary time. Voleanic rocks covered

the region,
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5. Erosion and adjustment faulting become dominant continuing up
to Recent time and removing most of the volcanics to reveal Pinyon Peak

as a topographic high,.
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' Approx. 1 mile

Fhoto No. 2 = View of the sast spur of Pinyon Pesk
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Photo No. 3 - The Pinyon Pesk limestone 28 seen
on the east spur o



FPhoto No, 4 = Feulting at the base of the west slope of Pinyon
Peak, The Gardner formation, on the right, is faulted against
the Pinyon Peak limestone, on the left,
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ABSTRACT

The upper Tick Canyon area is in the northwest guarter
of Los .sngeles County, California. within this area at least
5000 feet of COligocene (?) Vasquez sediments and interlayered
bagaltic laves is faulted against an undetermined thickness
of pre-Cretaceous gneisses and is overlain unconformably by
Tick Canyon clastic sediments of probable late lower Liiocene
age.

The Vasquez sediments exposed 1in the upper Tick Canyon
area are couposed of cobble and boulder conglomerates, sand-
stones, siltstones, shales, tuffs, borate-bearing beds, and
volcanic ash beds. The nature of the sediments strongly
suggests Tluviatile and lacustrine deposition in & continent-
al basin under seni-arid to arid climetic conditions. The
presence of Tour distinct Flows of lave totaling at least
2300 feet indicates that Vasguez time was ¢ period of zctive
vulcanism in this part of sSouthern Californisa.

Struecturally the mapped area consists of a west-plunging
syncline of Vasquez rocks faulted sgalinst the up thrown block

of pre-Crectaceous gneisses to the north. Beds on the north

[T

limb of this fcld dip vertically. 7wo minor anticlinal flex-

ures occur 1n the synclinal trough which is further complica-
ted by several major obligue slip faults of northesst trend.

ceasurable horizontal cowmponents of movement along these

from a few hundred to at lsast 1200 fetb.

In interpreting the geologic history of Lhe region, pre-
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vious investigators have sugrested that the Vasquez sedimen
and lavas probably accumulated during curly or early middle

Tertiary in an east trending, canoe-shaped basin that was de-

fined by block ulting in -ocene or carly Oligocene time,

Ve
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The soft end relatively fine-graine gquez sediments

in the uvpper Tick Canyon area responded to the corpressional

stresses exerted at the end of Vasquez time by folding to a
nuch grester degreee than the predominately coarser beds

elsewhere in the region. 7Yielding slso occurred along faults
with an oblique-slip movement. Uplift and erosion at the end
of the post-Vescuez orogeny was followed by the deposition of
Tick Canyon terrestrial sediments, chiefly; conglomerates,
sandstones, and silts.
the presence of several levels of terrace gravels sug-

gests & number of periods of uplift during Quarternary time

foe]

in the ick Canyon irea. At present, the region is b eing erod-

ed by rejuvenated streams, which have developed a local topo

graphic relief of epproximately 1000 fect.
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TNTRODUCTION

Location and physical featur

The upper ick Canyon area is in the northwestern quarter
of Los Angeles County, California, at 34 degrees and 29 min-
utes north latitude and 118 degrees and 22 minutes west longi-

-

tude. It is epproximately rectanguler in shape and covers
about six sguare miles.

The area is most readily reched over the Davenport Road,
a graded and partlally surfaced road that connects the Los
sngeles~Palmdale-kojave highway (U.s. Highvay 6), with the
Aqua Dulce Canyon road to the easst. Dirt rosds provide access
to points vithin half a mile of any spot within the area, but
most of these routes are dangerously slippery in wet weather.

aximurm relief is about 900 fect, the vertical lava
flows underlying the highest peaks and steepest glopes. Tick
Canyon, kint Canyon,end their tributaries drain the arez, but
Tlow of surfuce wuter is intermittent, and then only during
the reiny secason.

The Tew inhabitants in the area are weekeand visitors,
ranchers who glean a meager existence from reising goats and
other livestock, and prospsctors who are currently mining gold
at several scattered localities in the old crystalline rocks
north of the Vascuez Tormation. 411 the landowners were

N
i

n facilitating the field investigation.

A

e

willing to cooperate

The brushy tvpe of vegetation in the area was at no time =



Location of the

upper Tick Canyon area,



Purpose and scope of the investigation:

The current survey was undertaken primarily as a struc-
tural study of the Vascuez rocks exposed in the upper Tick
Canyon area, where the tight Tolding and extensive faulting
are ideal for such a »urpose,

Twenty deys, during the period of September 194%7-llarch
1948, wvere devoted to the Tield investigation. . modified
traverse method employlng the Brunton compass was utilized.
Dr. . H. Jahns supervised the investigze
siderable assistance in supplylng information and sugge
in field conferences.

ReVIET 0F THy LITZRATURS

an excellent review of the literature pertaining to the
general Tick Cznyon region published prior to 1935 is contained
in a report by 2. P. Sharp. (1935, pp. 7-14). Sharp (1935)

a to the ea

e
U

and H. W. Menard (1947) have described the ar

@

L’)

.

with speclal attention to the lower Tertisry stratisraphy.

£

Ygnaclio Bonillas (1935) mapped the upper Tick Canyon area on

.

a scale of 1:12000 in conjunction with his studie
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vulcanism in Southern California, anqbas degeribed in some
detail the petrography of the Vasquez lavas. G. B. Oake-
shott (193%7) described the rocks of the San Gabriel Mountalns
to the south. Jahns (1940) mapped the Tick Canyon and younger
rocks to the west, with emphasis on the Miocene stratigraphy
and age determinations based on vert&brqte fossii studies. We
T. Holser (19486) mgpveaﬁn detall the area immedizately to the

west end southwest, with special attention to a survey of the



Tick Canyon formation.
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General statement:

The ks exposed in the upper Tick Canyon area consist
of old crystalline rocks ("basement complex"), Vasquez terres-
crail zediments end extrusive lavas, and Tick Canyon terres-
trial sediments. The pre-Cretaceous metamorphic rocks of the
"basement complex™ are in fault contact with the Oligocene (9)
Vasguez formation, which in turn is overlain uncoafofmably by
the Iiiocene Tick Canyon formatlon. Tuaternary terrace gravels
and alluvium (not shown on the geologic map) are exposed

slong stream courses,

"Pasement complexh:

The "basement complex™ was treated as The northeramost
1imit of mapping and conseruently was not studied in any de=-
tail. The contact between these older rocks and the Vasquez

sediments and volcanics was traced as accurately as possible,
and was determined tTo be a gteeply dipping normal fault.
Holser (1946, pp. 10-12) described these rocks as a series of
gneisses, the most common facies of
biotite-hornblende zneiss, He also discussed the possible
origin of these gneisses, and adopted Z. C. Simpsont's (1934)
pre-Cretaceous age assignment for them.

Vesguez formation

The Vagquez Tormation is a series of extrusive lavas and

(.)

at least BO0O0O feet as neasured in

upper Tick Canyon. Jor purposes of description and correla-
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tion, this formation is herein deivided into eight litho-
logic units. Tour of these are volcanlc, three are sedi-
mentary, and one is sedimentary with an interbedded amygda=-
loidal lava.

Basal sediments: {Tvl)

The basal sedimentary series, 1in Tault convact with the
"hasement complex" gneisses, comprises 1200 feet of corglo-
merabes composed of subrounded to subangular gravel, with
cobbles and boulders renging in diemeter from a Tew inches to
two Teet, The matrix is coarse, poorly indurated guartz and
feldspathic sand. The pebbles and larger fragments are guartz,
granodiorite, gneiss, schist, diorite, and more basic rocks.
The dominance of gneisses indicates a possible source in the
"pasement complex™ to the north. Cosrse sandstones and con=-
glomerates or red, white, gray, and yellow=-brown hue make up
the greatsr portion of this member. These sediments generally
are poorly indurated, although local well-cemented beds serve
as excellent marker horizons. Bedding is well-developed,

with individual units ranging from six inches to three feet in

thickness., Near the eastern boundary of the area several
beds of gypsiferous shaoles were noted, the gypsum occurring

in beds from a Tew inches to a foot in thicxness. ~bandoned
mine workings in this loceality indicate that these relatively
impure deposits have been mined from time to time. 4t the top
of the basal sedimentary secuence is a ten-to-Tifteen Tootb

¢ ash best exposed in two pros-
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hill 2950.

Lava (Tva)

This 1350-foot thickness of extrusive lava represents by
far the thickest of the volcanlc Tlows in the reglon nmapped.
Sonillas (1935, ppe 7) has described this lava as a basic hy-
persthene andesite on the basis of a study of almost a dozen
thin sections of the rock. Simpson (1934, pp.394, 395, 401),
on the other hand, has called this lava a normal basalt with a
Johanngen classification of 23128, DMegascopic examination of
outerops of this lava reveal that it has a trachytic texture

ubparallel alignment of well-developed
reldspar laths. The rock weathers distinctively a reddishe
brown color. The upper portion ol the flow has a greenish

color and an appearance bthalt sugzests extensive weathering

sduring Vesquez time. Certain of the green sands and conglo-
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SJediments vith an iaterbedded amygdaloidel lava (Tv3)
The sediments with an interbedded amygdaloldal lava
member, some 270 Teet thick, are composed of approximately

100 feet of well=-bedded, Tairly ell-indurated, brick-red

-

sandstoncs that are overlain by a 50 foot flow of a distinci-

"

1y purplish amygdaloidal lava. Mozt of the amygdules are

chalcedony, but zeolites occur locally. <The amygdeloidal

o

flow is, in turn, overlain by a series of white, bufl, and

Yy S e B en el

green sandstones with an caslly recognized white tuff horizon.
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The lava-sediment sequence provides an excellent narker hor-
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izon for wmapping, and has alded considerably in the solut
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Approximately 220
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upper Wick Cenyon. The lave matrix is red in color, aphani-

tlc in texture, and basal
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beds) (Tvs)
Overlying the Tlow breccia i d above is a seguence of
shales, borate-bearing beds, sandstones, and tuffs more than
950 feect thick. The borate-besring beds are underlain by
sandy shales of purple, green and yellow-brown color. a~Accord=

ing to Foshag (1921, ovp. 204) the chief mineral of
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cause of en-echelon faulting. . P. Billings (1947, pp. 194-

195) cites a number of examples of zets of en-cchelon grayv-
ity feults (which locally have a strike-slip com-onent of
moverent) and diagrams a strain ellipsoid to expleain the
Torceg involved. Jahns (1940, pp. 169) suggests that these
obligue-siip Taults have a gash-frocoture relations

the “an sndreas Tault zone vhich lies several miles to the

s

north. The field evidence in the upper Tick Canyon area

seems to point to obli ue-slip movement with a minor compon-
ent of vertical movement. The gash-fracture exslanation
would, in this case, secm to best explain a possible causi-~
tive Torce for these faults,

Jolding:

The poorly indurated, fine-grained Vasquez sediments
in the upper Tick Canyon area responded to regional compress-—
icn by folding as well as by faulting. 4s mentioned above,
tight folding is not developed in the surrocunding areas of
Vascouez rocks because of their greater competency.

The major Told of the area is a syncline with a east to
east-northeasgt trend and a gentle plunze to the west. Dips
on the north 1limb are vertical and dips on the south limb are
as much as 70 degrees. This structure is readily debected
from a study of the confizuration of the outerop of the Vas-

ouez rocks. ‘the synclinal nose lies just ezst of the area

mapped. sven the most cursory inspection of aerial photo=-
grephs of the ares reveals the folding of the Vasquez lavas



an antlclinal Tlexure trending east-northecast hag been
developed in the troush of the larger syncline., This fold is

best seen in the Tvd Vascuez sediments as exposed just north

-~

of the Davenport “oad in the eastern nart of the area. “The

nose of ancother guch anticlinal Tlexure in the same sediments

is Tcund in the extreme castern edge of the area,

Unconformity:

The unconformity between the Vasgguez formetion and the

just esast of Tick

(3

overlying Tick Canyon Tormation is best seen
Canvon. At this ccntact the Vascquez sediments of Tvd are
dipping approximetely sixty-Tive degrees to the north whereas
the guperjacent “ick Canyon conglomerates dip twentv-Tive de-
grees to the gouth,

S e

o

structural Teatures 1in the lave

Cooling structures are developsd on & gpectacular scale
in some of the lava Tlows,., Concentric layering in & basalb
spheroid approximately 40 feet in diameter occurs in Tvé
about 1000 feet eagt of Tick Canycn. The concentric layering
is epparently a cooling phencmenon. Contortion of these lavasg
is also well displayed in Tv6. Some of the fractures mey

have been generatced 1n response to nearby faulting. Lost of

the fracture patterns, however, appear to be cooling pheno-
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GA0LOGIC HIsTORY

The geologic history of the eastern Ventura Basin (in-
cluding the upper Tick Canycn area) has been summarized by

Jaehns (1940, vp. 172-173). The history, as interpreted from
s bk J s i

the geolozy of the upper Tick Canyon area, is herewith out-

ODligocene or carly

iments probably indicate ceml-arid to arid climetic condltions,
The great thickness of fanglomerates to the east would suggest
relatively rapld desert-type erosion. ‘he finer s-odiments in

the Tick Canyon
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Fhoto 1 = Looking east et the upper Tick Canyon aresz,
The ridge on the skyline is Vasguez flow breccia, The
borax mine dump is in the mid=foreground with a Quat-
‘ernary Tick Canyon terrace in the foregrounde
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Fhoto. 4 - Concentric lay i vherold s
in one of the Vasquez lavas (Tv6). This structure is

probably a cooling phenom Bugh in the center is
two feet highe.
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Photo 6 - A close=up of I ntact between
lava and sandstone in Twi,




