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THE I&EECUS RCCES COF TrE FORT SILL RESTRVATION
OKLAHOUA

- CHAPTER I

INTRODUCTION

The papers and reports that asave been written on the geology
and petrology of the Wichita VWeuntain System are relatively few in

nurber. Post of these are preliminary and general in nature. Thne nur—

pose of this study is to enlarge upon tie previous work on the igneous

rocks forming the eastern end of the Wichita Hountain Svstem.

Iocation

The Wiciita Yountain System is located in southwestern
Oklahoma. It trends about N. 70° W. from Fort Sill, in Comanche County,

for about sixty five miles to a point four miles nortiwest of Gran

}J.

te,

e
3

1 Greer County. The greatest width is acress the central part where,

the outlying knobs are included, it epproaches thirty miles The

*....h
-y

eastern nhalf of the System is divided into two main divisions. On the
northeast are the Iimestone Hills and on the southivest are the "Wichita

v

Fountains”, The western half of the System is commesed of

groups c¢f hills. Trhe group near the town of Cranite is called the

Headquarters Yountain Groupe To the southeast of Granite in the bend

of the Worth Fork of the Red River is the Devils Canycn Group.



scecy tountain Group is located just west of the central portion of
Perts of the Jichita Yountzcins have hteen given separate names,
The eastern portion is called the Carlton lfountain Group. The southern
periion is known as the Guanah Yountain Group, wiile the northern
portion retains the nave of the Wichita Yfountain Group. The igneous
rocks of the eastern portion tc be desceribed in this thesis outcrop in
Comanche County in T 2 M., Re 12 Way T 3 Nay Re 12 Wes T, 2 M., R.
13 We3 To 3 Ne, Re 13 We3 and the eastern portion of the T. 2 ¥., R.

10 Hes Te 3 Bey Be 1k ¥. It covers an ares thirteen m
2 3

iles long and

seven miles wide,

Previous Vicrk

.

mi~ 2 2 3
the I3TSU WorK ¢

}_J

nole waes that done by Georce G. Shumard
3 (o ¥ ad sy - . - - - T .

in 1853. The cutcome of the expecditions and gecleogical surveys which
followed thiis early report are described in papers by T. B. Comstock

2

~
-+

o 3 U7 T e { & ) - (1) a .
ang w. Fo Cumigins R P1¢13, T« Waylanc Vaugh nh, an¢ H. F. Eazns.

1~

Gecrge Go Shumard, “Hemarks on the General Geology of the
Country Passed Over by tne Dxploring Expedition to the Scurces of the
Red River"; U. S. 32nd Cong., 2nd Sess., Sen. Ex. Doc. S, (1853),
pp. 179-195,

2T, B, Comstock and #e Fs Cumrins, "A Preliminary Report on
the Geology of the Central Mineral Region of Texas", Texas Gecl. Survey,
1st. Ann. Rept. (18 A9), pp. 319-328.

39. T. Hill, "Notes cn & Reconnaissance of the Ouachita sttem
A

in Indian Territory! AM. Jour. Sci. 3rd Ser. Vol. L2 (1891) Pp. 123,

'

T. Wayland Vaughan, Y"Ceologic Noites on the Wichita Mountain s,
Cklahoma and the Arbuckle nlli;, Indian Territory", Am. Geclomist,
Vol. 2L (1899), pp. Li=b5

. Bain, "Geoloyy of the
Soc. America, Vol. 11 (1900) pp. 127-1ll.

1

B P b e 3 =, 5 IS
chiita Mountains®™, Pull., Geol.

-t

17 -
ile &
1




These works were reviewed by J. 4. Taff . A general map and re~ort of
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These, in order of apparent age, are, (1) gabhro and related

]

#

anorthosite, (cldest), (2) granite and related aplites, (3) cranite-

el

porhyolite, and (L) diabase dike rocks. He

45}

porphyTy and associated

mentions the mic

g

pegmatitic texture of the acidic rocks. He recog-
nized at least one lava rock, an apcriiyolite, but most were classified
as plutonic cranites end zabbro-anorthosites. Cutting these icneous
riesses are quartz veins, aplites, pegmatites, and diabase dikes.

7 published a paper in 1907 describing the
aegirite-riebeckite bearing rocks in the vicinity of Granite, Oklahora.

In 1915 C. H. Ta_jzlor8 published a second9 report on the

igneous rocks of the #ichita Mountains. It was in this publication

6

Je A, Teff, "Preliminary Report on the Geology of the
4rbuckle and #Wichita Vountains in Indian Territory and Oklahcman,
Us S. Geol. fur., Prof. Paper 31 (190L), Reprinted as Ckla. Geol. Sura,
Bull. 12 (1923).

7A. F. Rogers, "Aegirite and Rievteckite Hocks fron Oklahoma",
Journal of Geology, Vol. 15 (1907), pp. 253-237.

3

: C. He Taylor, "Cranite of (klahoma", Okla. Geol. Sur.,
- . !

Pull, 5 (1911), Chap. L, pp. LO=59.

9C. H. Taylor, "Granites of Oklahomz", Okla. Geol. Sur.,
Full. 20 (1915).




Avans published severzl pavers

In 193C ¥, G. foffmant? published the results of his work in
the wichita ang Quanah livuntain Croups. e subdivided and reclassi-
Tied the Lugert and Juanah grenities of Iuylor'sl3 into the Saddle
ieuntain, Da§jdson, Carlion, Lugert, and Quanah granophyres, reading
fron cldest to youngest.

Hoffman calls the acidic igneous rocks, granophyrés, as
they commonly exhibit a micropegmatitic intergrowth and, on this basis,
he concluded that the granitic rocks are hypabyssal.

In 1946 X. C. Andersonil cernpleted a Vaster's thesis in which

he described ihe pegmatites and miarolitic cavities of the Wichita

m .
luSamuel weldman, "Wuas There Pennsylvanian-Permian Glaciziion

in the Arbuckle and Wichitz ¥ouniains cf Oklzhoma™? Jour. Geol s Vol. 31,

(1923), pp. L66-LE9. col

11 - : et .
0. ¥. Evans, "Scme Chservations On rrosion and Transpcrta-
tion in the iichite Nountain Area"., Proc. Okla. Acac. oei., Vol, 2

RO N e =
. Ko Go Hoffman, "Gecl
i1

Fountains", Okla. Zeol. Sur., R
136. He Taylor, "Granites of Oklahoma", Okla. Geol. Sur. ,
Bull. 20 (1915).

'lhK. C. Anderscn, "Tre QOccurrence and Origin of Pegmatites
and Idarolitic Cavities in the Wichita Yountain Syetem, Oklahoma",
(Urputlished pasterts Thesis, Department of Geology, University of
Oklahoma, 1946),

oy and Petroleg: of the Wichita
il. 52 (1930).




\n

Yeunteins. He did rot use the term granoph res but referred to the
rocks as granites, rhyolites, etc.

Tn 194T B. J. Scullls completed a Master's thesis in which
he described the ignecus rocks of the Granite-Lugert area. Scull
points out that the grancphyric texture, on which Hoffnanlé bases his
conclusion that the Lugert granite intrusion was a hypabyssal sill,
is not preseqt in the Lugert granite of his thesis area, or when so
found, it appeared to be a secondary texture as a result of deuteric
or hydrothermal replacement. Scull proposes that the Lugert was in-
truded as 2 laccolith or possitly a series of small laccoliths some-

N

winat like the laccoliths of the Elack 1ills of South Dakota.

Field work

The writer lived in lLawton during the period 1937 to 1939.
Familiarity with the area grew as a result of many trips to the
mounteins. During July of 1937 and 1938 the writer was stationed at
Fbrt Sill and again in June and July of 1947. It was during this
last period that directed field work was undertaken. Many trips to

the mountains were made during the school vear of 1947-L8.

15E. J. Scull, "& Further Study of the Ignecus Rocks in the
Granite-Lugert Area, Cklahoma". (Unpublished laster's Thesis,
Department of Geology, University of Oklahoma, 19L7).

16

Hoffman, op. cit.
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EXCe L ent vODC; dDS Were wade ava pLiaple ‘-‘D,r e
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Ve Lo AIMy. liCge maos made 1t possible to lecate points easily,
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# Celaried stuqgy ol the area was ra ge Dy ine use ol aerial
2 )
nHo T 0 ¥ kP T MR G e D S LS e T ted and ma-med These contacts
PUCTOETUDIS « 1€ guiCcYouns were DLOLCed and ma PElia Laese convacts

Lien were checked in the fieid for accuracy. The distinction Yetween
Permian and Post-Permien sedirenis was net mace with the exception
of the Pleistocene prevels. Samples were collected at regular inter-
vals and particularly at every pilace where a contact was fiund., The
dikes and jeints were exa mined, and their strikes and dips recoried.

Prospeet nits and excavations were visited but thes vere not deep

enouch to aid muterially in ohtainins fresh sarnpies,

the various hand snmecirens were studied under the binocular micéroscone

racroscopic Ieatures recorded,
Second, the tiin sections of the rocks were examined for
ricroscopic features such as texture, mineral content and shape,

‘the inclusions, order of crvstailiz aticn, and the type and degree of

es were estimated by the Rosiwall?

j+3)
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e
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i 3
EJ
-
18]
M
5
Q
cﬂ
3
p.

netiod,
Third, a portion of the specimen was crushed and a gravity

separation eifected by bromofcrm of the material which nassed throuch
3 o 5 o

17A. Johannsen, lanual of Petrographic Yethods, FeGraw-1ill
Fook Co., Inc., WNew York, (1918), pp. 201.




1
- 1f\[\ TTiGS‘ﬂ screen P Rare e et ot e T e fra 1
2 100 m s en anag was retained on the 200 mesh. fThe heavy

minerals were then studied under the polarizing microscope. The same

L5 5
138
Iyqm At o Lo oy - » B i X .
procedure as outlined by B. F. Uhl in his thesics on the igneous of

the Arbuckle lMountains was followed. Sufficient information for
correlation of the ignecus rocks cof the Wichita and Arbuckle Mountairs

is not yet available

38

P. F. Uhl, "Igneous Rocks of the Arbuckle Wountains®
(Unpublished ¥aster's Thesis, Department of Ceology, University of

Oklehoma, 1232).
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Physiography

The igneous rocks of the Fort Sill Reservation form the ex-
treve eastegn end of the Wwichita Mountain System. Tarrl divided th
mountains into seven physiographic units or groups. These groups are:
Limestone Hills, wichita Mountain Group, Guanah Mountain Group, Carlton
Vountain Group, Raggedy Yountain Group, Devils Canyon Group, and the
Headquaerters Yountain Group.

The area of this report includes the Carlton Yountain Or P,

fab]

the southern portion of the Wichita Yountein Croup, and the eastern

ortion of the Quanah Vountain Groun.
E

Carlton Yountain Group

well described by Taff who

Ite
¢

The physiography of this area
writes as followss:

The Carlton group consists of low mountains and peaks

which lie between the east ends of the Wichita and Quana

Groups and extend eastward to within a mile of Fort Sill.

he topographic features of the Carlton Mountains are
markedly different from those of the Wichita and Quana
mountains. The Carlton Fountains consist of granite-porphyries
and old rhyolites, which, unlike the granite, break into snzll
angular boulders and fragments upcn weathering, giving rounded
and comparatively smocth topographic forms. The feneral
effect is like that produced bty a topographically young region

lTaff, op. cit., pp. 5L-57.

a
(0]



9

cozposed of homorenecus sofi TOCKS — mountaing composed of

numerous ridges and spurs separated by V-shaped valleys,
The outline of this Eroup, as well as of its geparated

menbers, like that of ail the other groups of the re;ion,

|94
vwas established by parine degradation at g time wnen the
Perrian sea stood with its shores at the approximate position
or the “Hed Eeds" and porphyry contact,

From near the center cf the greup an arm projects scuth-
ward and ends in Signal Hountain, the highest peak, which
rises zbout 500 feet above the plains. A single wass of hills
is separated from the main group on the southwestern =i gde by
an inlet of' the "Red Reds" plain waich extends up the valleys
ol Woll Creek and Joins the troad upland valley between the
wuana and the Wichita Hountains. The most noteworthy feature
of the Carlicn rountains is Hedicine Eluff, at the exXtreme
east end, about a mile west of Fort Sill. Here Ifedicine
Bluff Creck flows against the north & e of the porphyry
meuntain, making perpendicular bluffs 100 to LOO feet high
and about half a mile lons

~ixe

wichita Mountain Group
Concerning the Wichita Hountain Greup, he virites:

The larcest of the groups of mountains that compose the
Wichita Ranze is tie wichita Eroup, from which the range has
received its name. Tt extends from near the northwest cor-
ner of the Apache Reservation nerthwestward about 2% miles,
and consists of meny rugged and irregular granite mountains,
the most prominent of which are Younts Scott ang Raker, near
the southeastern and norihwestern ends, respectively. Iount
Sheridan is about | miles west of lount Scoti.

The Wichita group of mountains is separated from the
Wuana Yeuntains on the south by a wide, plainlike valley,
which descends with very easy grade fron ¥ilitary Pass, 2
rmiles east of Oriana, to the western end of the Carlton
Mountains, where it divides, the northern arn passing cdown
a branch of Fedieine Creek between Carlteon Mountains angd
Fount Scott, while the scuthern arn exitends to the plains
down Feaver Creck. The sources of West Cache Creck occupy
the western half of the alley and flow southward through
gorges near tne micddle of the “uana Mountains,

<uanah Mountain Group
He describes the Quanah Hountein Group, formerly spelled

Wuana, ag follows:



10

The Quana group, like the dichita, is an elongated
coliection of *rvv~tg mountains and low pezks about 1 1L miles
. Thouch like the Wichita group in character of
rock and toporraphic features, the individual mountains are
lower, and none of them, it is believed, rise more than £00
feet atove the general level of the plain bordering the
mountains upon the south. The Quana group is separsted into
an eastern and western part by gaps near the center, through
which the three branches of iiest Cache Creek f{low. The *wo
westernmost and larzest branches cross the mountains in
narrow and deep gorges, while the other traverses an old,
wide, and flat valley that originated contemporaneously with
the intermcntane valler wnich lies north of the Quana Wountains
and with which it is connected. Remnants of the "Red Peds"
cenglomerates and red clay deposits may yet be seen in the
floor of this valley.

The mountains of the eastern end rise abruptly from the broad,
gently rolling plains of southwestern Oklahoma. The greatest relief

of the area is 1,340 feet. Wount Scott has an elevation of 2,480 feet

>
)]

above sea level. Tne elevaiion of Yedicine Creek at the extrene
eastern end as it leaves Medicine Rluff is ahout 1,140 feet. Through-
out uHLQ arez only the upper portion of tne hills rise zhove the talus,
The hichest point in the Carlton Yountain Croup is Signal Mountain
which is 1,752 feet above sea level and about SQO feet above the
surroundln" Grede

Tue trees are largely confined to the valleys and lower talus
slopes and are mainly jack ocaks and cedar, however, cther types occur
Vegetation has litile cpportunity to take roci in the Carlton Mountains
because the rock is intensely shattered and weathers out in small angu-
lar pieces which wash down the slopes quite readily. The rocks of the
Wichita Mountain Group on the scuthern portion weathers into redimn to
1is

small fragments and supports trees well up to the top of the hi

~ e

Teere are exceptions to this rule winich will appeer later. The Juanah
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vountains dre quite bharren in aris as the rock is the least iractured
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and weathers out in larre roulders and biocks.
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1e topofranhy of the eastern Wichitas has rezched naEturioy.

hills are rounded, the

o)

i the exceplion of a few sharp peeks th
valleys well devel leped, and the area is adequately drained. The higher
hills are composed of granites and the low smooth hills of porphyryv.

ust north of the erea described in this thesis

are underiain by zabbro-aznorthosite.

J

Elevations and heights of all key points are to be fcund on

the map included with this work,

of norral stream development but rather those of superimposed sirears,

rincipal pre-Pleistocene streams flowed to the southwest, The

The

i)

I A

drainaze pattern was subjected to chances by overloaded streams deposit-
.

ing gravels”™ and as the gradient was lessened the then existing valleys

¥ere Iilied. The streams would be consequent on this topesraphy. Later

these stireams were let down upon a topegraphy to which they were un—

acjusted. Some of these later sireams reveried to their old channels

but others were able to maintain their new courses.

An example of such an unadjusted stream is West Cache Creek

tributaeries. It would have heen shorter for this siream to have

s}
3
o
‘,..h
et
1]

zHoffman, Oty Citey Pe 21,
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fellowed ire interior trough southeastward and joined Flue Reaver Creek

) y < 1

n, instead it cut deep channels through the Quan

1
¥

north of Cross 'ounta

2

ffountains.

Cedar Creek which flows south an? southeast in the iount
Reosevelt area swings east arcund the base of the nill, then to the
nortneast to join Yedicine Creek. 1Ire headward erosicn of this stream
is ncrmal to a scutheast drainage. There are other examples in this

general area but these two serve to illustrate this feature.

Present Drainzage

1 e

Ite Wichita ¥ountain System is drained by Elm Fork and Salt
Fork of Red Hiver which discharge into the Red River. The tributaries
are usually minor and intermittent. Comanche County is drained on the

west by lest Cache Creek, Cache Creek drains tne central part and Feaver

Tne egenercl drainage of this area is to the

Creek the eastern part.
southeast.

The nerthern area is drained by Yedicine Creek and its tribu-
teries. The southern tributaries of !'edicine Creek in the Wichita
Wountain group nead in the Lugert Granite and flow to the north. The
drainage of the Carlton ountain group is in general to the southeast,
changing from the east to thie scutheast, a'd finally to the scuth'as
cne moves Irom the northeastern portion cleckwise to the southwestern
part. The uanah Yountains drain to the scuth and a litile east of
scuth.

Due to the fact that manyv of the stresrs are superimposed unocn

the present lopocraphy and that their courses are inTluenced by Jointing,
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pattern of an uplifted area is disrupted and rodi-

fied. However, the headward erosion is adjusting itself to a radial

(%

£

patlern bul is influenced bv the general southeast drainace of the
entire ared.

mming of this

(1‘

Rlue ¥eaver Creek heads in Graham Ilats. The ds

creek has formed Leke Hush, Lake Jed Johnson, and Ketch Lake. TFrom

-

Ketch Leke it flows ezst to scutheast to south tc southwest and follows
closely thé contact between the Lusert granite and Carlton rhs volite.
The headward erosion of the present streams are producing
low dividcs. Zvicdence cof piracy exists. The drainage is largely con-
trolled b; the sirong joints and fractures. The sireams of today are
small and do not possess the nower to remove coarse materials., Thus,
as the streamrs cowe down {rom the mountains into the plains, they erode
and carry out the post-ignecus rocks together with the‘fine material de~
rived from the igneous core. In this marner the mountains are being
etched in relief,

In earlier literature ¥edicine Creek has heen referred to as
Wedicine Piuff Creck, or Wedicinebluff Creek. The name ¥Vedicine Creek

seens to prevail in the mest recent literature and mere so on the newest

i

topographical maps. In this thesis it will be referred' to as Wedicine
Creek. Little Vedicine creek is a tributary of ledicine Creek. These
creeks have been dammed, forming Lake Thomas and Lake Lawtonka, respect-

ively.
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Talus and Poulder Formztions

us rocks of the entire area are jointed, this

moTre proncunced in certain places. The Carltcn rhyelite

=

has suffered ihe sreciest shatierinz, and the fracture planes are

often spaced less than an inch apart. The resultins framents of rock
are weathered ocut and are easily washed awar. The hase of these hille
is covered with talus, and cnly the highest peaks remain uncovered.
The ;ranités are less jointed and the general average of *he boulders
is ebout four feet in diaveter. The Quanzh granite, however, having
suffered the least jJointing, weathers cut as encrmous boulders, some-
times 1CO0 feet long and 20 to LC feet thick. Here the rajor Jjeint
planes are spaced from 20 to 100 feet apart.

ITne size of the bhoulders is dependént upon the distance he-
tween joint planes, and the latter seems tc he directly proportional
to the rize of the crystals that make up the rock. The medium graineg
rocks yield creat accumilations of boulders as evidenced in th
Viichita ¥ountain Oroup. The houlders ere rounded by exloliation.

Iheiy sbbro-anorthosite is rore susceptible to weathering

o

than the zcidic rocks and it is interesting t¢ note that Vediecire

Creck flows roughly southeastward tnrclgn the center of the gabbro-

o~ B

anorthosite outcrop for a distance of about eleven niles. The tribu~

'S

taries of Fedicine Creek on tiie nerth flow scuthward over the Permian

Hed Feds and those to the scuth flow northward over the Lugert granite.
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Gravels

PR SO +1,8 R T e Al Tai e 5 -
Within this area there are Several patches of gravels. They

'.J'

re found in road cuis, one mile east of Central Peak

P

» one mile rnorth

N arn Hanrtaivi. noeths and weod mf T e e 3
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base of the WQuanah lountzins. Remnants of the gravels are quite wide-

=

spreac, being presernt throughout the

J

nterrontaine valleys., They are
recognized easily by their yellowish color, reundness, and contrast ‘o
the surrouncing rock. The pebhbles are composed mostly of Lugert
granite but fragments of Carlton rhyolite and gabbro-anorthosite also
are present.

A thin section was made of a Pleisiocene rhyolite pebble bhut
it did not disclose the -ature of the upper nortion of the Carlton
rhyolite, It is believed tha & study of the gravels may reveal tuff,
breccia, or glass. Aporhyolites have been reported and 5t was with
this in mind that an enalysis of a rhyolite gravel was made. The thin
section shows a typical rhyclite groundmass which does not compare
with the Carlton'rhyolite of Signal Yountein, that is, a brecciated
appearance duc to a crushing and recementation while the rock was still
hot. The gravel rhyolite groundmess is a homogzenous acgrerate of quartz
and feldspar. The phenccrysts of quartz are clear but the feldspar

3

erystals are highly altered to keolinite and sericite, The rock is

uniformly stained ty limonite, wiich is concentrated along tiny
fissures iraversing the rock. Uncoubtedly, a detailed study of
Selected pebbles from the Pleistocene gravel beds would yield desirable

inforration on the charactier of the ignecus rocks from higher levels 5

~Wrich Composed e ignecus rocks. The Heagan sandstone should not be



Tue Pleistccerne gravels are ccrposed of rounded to semi-—
rounded sranitic or rhyolite boulders, e size averares from 6 to

10 inches with a maxdimun size of 3 feet. Locally they are used for

7 e tatee +thoet e 2 ooy Pl ¥ ew R -
HoizyanB states that there is a gravel ridge scuthwest of

an elevation of 1,780 feet, and also that the hill
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southwest of Zagle Yountzin consists of gravels 250 feet thick at an
elevation of 1,635 feet. These probably are remnants of a gravel

ani

2
3]
~
o
o]
&
f2s
c+
o
@
i1
(@]
o
o3
ck
oy
e
3
1]
.

layver ir

Undovbtedly tie grav ; 11y were higcher than
they are today. How m ch ﬁl”hF” 1t 3 *ifficul to say,
but certainly they were ahove 1,300 ?eeu in the scuth-
vestern nortion of the mountains, and shove l 700 feet

in the south central area. At this rate of coc¢j e their
on in Blue Feaver Creek west of Carlton mountain

would have heen something over 1,550 feet,

Fossils found in the gravels preve their ageh is Pleistocene.
The smoothness, nct the roundness of the gravelsg indicate that this
raterial has been water worn and that the environment under which they
were formed differed from that of todey. Toe importance of roundness

may be overemphasized., £ boulder may require very little transportation -

to tecome r iiuded. By the process of exfoliation, the btoulders of the

Hoffman, op. cit. p. 18.

$ ¥ - -

LC. Ye Gould,"On the Recent F
Head in the Pleistocene Depcsits at F
L

iings of Another Flint Arrow—
T ingt
Cad. SCio, T’Ol 9’ T\Oo 3 (1929) pp. 6

in ¢l
cderi k Oklahond, Jour.
68,
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Wichita 'ountains are becoming rounded in the semi-arid environment
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o1 wceay althcugh the distance of transperiaticn is only & nmatter of
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Jointing
L itl £

There are four sets of major joints in this arez. One set

has & strike of W, 69° ~ 76°% W. The seconi strikes at right ansles

to the figst, approximating ¥. 12° B. The third and fourth sets, which
re not as sirong as ithe first two, cut the first and second set at

about L5%, The general directicn for these latter are W. 35° W. and

Ne 55° B. The dip of the joints vary from verticsl or nearly sc to

300 to LO® to the north or south. lHorigontal jointing is not consis-

tently present eor evident. There are other sets of joints in this

érea but they are not constant and ofttires appear radial in nature.

extend rneariy vertical from the top of th
distance of atcut LOO feet. The Carlton rhyolite is so intensely
fractured that there are great areas in which 2 beulder as large as
8 to 12 inches in dianeter is a rarity. The jointing in ¥edicine
Eluff has been referred to as rude columar jointing,

A generalized statement appears justified that the older the

f the

fde

=

rock of the area the more complex the jointing. It is as

succeecding rock emplacementshave induced jointing in all the preceed-

ing rocks. Yet, the major joint pattern related to the orogenic belt



18

s

culting
Yovement and the amount of disolacement are difficult to
determine in i:inecus rocks except under special conditions, an? many

faults protably are present i .& area wnich were not detected,

Pre-Lugert Faulting
The hypothesis of pre-Luiert faulting is based upon indirect
evidence. The fault is used as an explanation of how a medium to
coarse grained rock and an aphanitic porphyritic reck can occur in

larce bedies at or chout the same elevation, This fault or possibly

a series of faults is described in the seciion on the emplacement of

It is apparent that considerable movement has taken place
agleng the joints. Uany of the joint faces show slickensides. The
movement aleng any one joint is prohably smell, an inch more or less.
The total displacement has been effected along these planes and the
major faults. The jéi ts have served as planes of moverment and in
this way the displacement has been proportioned to many lines of nove-
ment instead of a few well defined faults.

The large north-south fault found in this area is the one

lccated in tie eastern portion of the Juanah lountasd

~

1 Group.
fauit zone is confined to atout 300 feet in width and strikes enproxi-
mately ¥. 12° B, ana roughly parallels a directicn of one of the major

Joint systems. Tne dip anpears tc be verticai. The horizontal d&is-



nlacement of the present Quanah granite cuilcrop is approximately

S Y , . G .
2900 feet, wowever, the horizontal moverent is nict +thourht to re
ﬁ<v -~ 4 - - ~ . -
neariy &s large. The vertical disnlacemen? be measured.
T, N - ) i o o (ST - £ b -
ite sheared zone of this north-south fault forrs a

3 o
i

nn croup of hills of this area, The defile is

tetween Cross and MeKinley Vountains. A water-shed divide is located
approximately in the middile of the canyen; the scuth flowin: inter-
mi thent stéeanlis tributary of west Cache Creek and +the nort flowing
intermi ttent stream is a tributary of Flue Beaver Creek.

An aplitic rock intrudes the Quanah and Luszert granites along

their contect in this immediate area. ferizl photogranhs irdicate

north-scuth fault but field
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evidence shows that the aplite occurs
Lugert and Quanah granite on the west side of the fault,

3

If this north-south fanlt is extended to the north, striking
o ; . " el ; :

aépproximately N. 12° E., it would roughly coincide with the hirh pass

between ¥t. Sheridan and ¥t. Wall. A hypothetical continuation of the

iine of the fault wculd intersect the big fault in the Iimestone Hills

the Arbuckle Limestcne. However, the extension and direction of th
north-south fault may not be justified. Tie line may extend southward,
but the surface mantle prevents its detection.

Any offsetiing of the Carlton rhyolite to the west of Xetch
Lake cannot be determined. Only iscleted outcreps of the rhyolite

protruce ahbove the grevels. The Davidson micer ogranite outcrop in



Sec, 8, 17, T. 3 ¥., B. 13 W. is separated from the microgranite-of
Sec. 16, T¢ 3 ., Re 13 ¥W. &nd its displacement, if any, cannot be

e 5
MEASUTCT .

e v T RO - ~ oL 9 7 e BB
Some evidence cxisis for the V)"x:.._-_u tion of anotner fault in

this imredicte area. Blue Beaver Oresk clesely follows the rhyvolite
gnd granite contact dovnstreanm from Ketceh Ieke. £s {iis stream leaves

Ketch Lake, it makes a sharp bend Lo the east. It flows east for
about a rile and then swings to the southezst end continues to the
south. Yost of iis eastward course is in the rhyolite. £&n umnaned
intermittent stream heads beifween Cross Mountain and Mi. Sherman and
flows ncrth to @ peoint within 150 vards of Tlue Teaver Creek where it
where Flue Tleaver Creek swinos to the south., This unnemed strean
follows the Carlton rhyclite and Lugert grenite contact. Elue Beaver

o 21 &4

Creek follows the contact from ihis »oint on., The contact is actually

coversd by a Permian embayment wihich

<

tends intc this wvalley i
south. Talus ané recent s 6i nts have completed the burial of the
contact

£s in the previously éescfibed north-scuth fault, a dike-like

protrusion ¢f tne apiite is alsoc truncated by this proposed fault

ct
2
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Quanah granite also is termincted along this line., This relationship,

the presence of slickensides, a high degree of Ifracturing, and evidence
of a shezr zone, indicate ihe existence of this fault. (This is in

the same area where the amygdeloidal dikes occur). The strike cof this

fanlt aspproxiivites N, 45° W., departing

west direction as it -apnroaches XKetch Iake from the south and east.
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Theese two faultis, togetheor with the intricate inL usions in

-

he lts. ¥cKinler-Cross-Sherman area, have made the struciure very
complex. The mountains which bound this area to the north and west
have not been studied in detail, thus, the sclution s not cormlete.
The Aplite-Lugert rranite to the west of the former ¥. 12° E.
fault dips o ithe scutheast. The Lugert granite 4o the east of the
fault remains essentially horizentzl., The present contzcts and outcrops
coulid be praduéed by a horizontal and a rotational movenenty the area

K

to the west of the fault reinz the downthrown sicde, tipped to the south,
and horigontally displaced to the ncrih,

-

The faudt discovered on Welsh Fill, the northeasternmost

+

e

cutcrop of the Lusert granite, ras “rourht an epharitic porphyritic
Tock up into contact with the ILucgert granite. The porphyry resezhles

the Carlton rhiyolite znd thus is £o named. The strike of this fault

e

s approximetely N. 78° W. The dip is assured to be wertical. A low
pass, heavily ccvered by jack oak, serves as the &ividing lines or one
i L) o s E >

there is & hornblende granite, on the other a porphyry. Striated

r‘!l

sicd

frasments found in the float hear evidence of the moverment.

Te it chance alignrment that a continuance of the strike of
the fault cn Welsh Hill intersects the point where the gahhro-anorthosite

pinches out agzainst the granite at Lake Lawtonka, or does it by further




Te 3 Boy, Ko 13 W, The pits are just ahove Litile *edicine Creek and he-

low the rcad. Slickensides abound and there is & zone of breccia which

rhyolite contacts the Lugert franite, The contzct is separated by a gap
which averages ghont itwo feot 2nd sunports a growth of grass and small
oak, The vegetation resembles that of other locations where Aisha
cdikes form shallow irench-like depressiong by erosion. A diakase dike
was found teo lire vp wiih this gap from the west but could not be traced

farther east. Direct evidence that this is a fault, as repcrted and

. 12 =5
hotoorephed by Hoffwan”, was not found in the field. Rather it is in-
ad ¢ ", 3

terpretes as a diabase dike cutting cleng the Carlton-Lugert contact and
later weathered to form a depression. Indirect evidence such 2s the ab-
sence of the chilled pnase of the Lugert granite on contact with the

Carlton rhyolite, ihe separation of these two todies. ard the nresence of
o ) > 2

=0

a diabase dike, may supmort Hoffman in calling this a fault.

In the west central portion of Sec. 22, T. 3 N., R. 13 W., a
diebase dike intrudes the Carlton rhyolite. It measures 185 inches
in thickness. Unlike most of the diabase dikes found, this dike is
sinuous. The intrusion of the dike has separated the country rock
in such a way that »ro
the other., Z=vidence o

displacementi, as moasur<d by the offset of the nrojection and reentrants

in the rhyolite, is 18 inches. The strike of the fault and the dike is
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zenerally N, 30° E.
i1f a cross-seclion were to e drawn throug: Pratt 1111,
Sece 23, 2L, 3 Moy Ba 13 W., it would lencd faulting
which has elevated tne Davidson microgrenite~feriten rnyolite contact,

.
o L ) & i e S5 e ) - " v 4 ~ P,
CONGEC v at- aoud l:‘-{\/u 1€ECLy EXCEDyT 1R Ghe eiil.l ol the orvil fdce o
Parepd-de 72377« e s +% 3 + - < e~ ey 4 - g B L e I e
Pratt piil where tne contact is at 1,500 feet, ‘The rdcrograrite is

a0l found to cutcrop to tne east of Pratt Hill., Direcily shove the
iasv outcrop to Uie east, striated and grooved fracments are nct far
removed Ifrom & small V-suaped trench which ferms a fairly straight
line. This irench is east of tre small intermittent stream where the
microgranite is exposed. The microgranite is not exposed on the

soutn side oX Pratt Hill. On tne weslern end of Pratt Hill the
micrograni te~riyyolite contact snifts upsiream in such a way to suggest
that it is essentially horizontal. It is at an elevation of 1,L00

the northwestern face of Pratt

$ds

feet. 4 short distance to the east

|

i1ll, the contact is found 100 fect abeve tne water line of Lake
Thomas., Ihe contact can bve followed eastward at the same elevetion of
1,500 feet until it is faulted cut. The faulis in Pratt Hill cannot

bl

be observed because lhe talus covers the arez where they should be
seep. The structure formed by these twe faults has produced a small
horst,

Other locations where faults orobably exist were noted but

suiiiciecnt evidence could nov be cutained to definitely establish the
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Historical Geology

A resume of the Geology of the Wichita Lountains is necessary
as a background for considering the igneous rocks of ihe Fort oitl
Beservation, However, all of the rocks mentioned in this section are

not found in the thesis area.

Fre-Cambrian Events

Taylor6

was the first to name and describe the Meers guartzite,
It is present as roof pendants in the gabbros in the northeastern area,
also in the Lugert granite in the S, E, % Sec. 34, T. 4 N., R, 14 W,
The quartzite is considered the oldest rock in the #ichita kKountain
System. Taylor gave the order of intrusion of the igneous rocks out-
cropping in the Wichita Mountain System as gabbro-anorthosite (oldest),
Headquarters granite, Reformatory granite, Cold Springs granite, Lugert
granite, {uansh granite, and dike rocks arnd quartz veins (youngest).
Hoffman7, in 1930, subdivided the Lugert and Quanah granite of Taylor
into the Saddle dountain, Davidsorn, Carlton, Lugert, and Quanah grano-
phyres, reading from oldest to youngest,

The igneous rocks comprise a series of ére-Cambrian in-
trusions beginning with the basic and ending with the acidic. At this
time the region was above sea level and subjected to erosion. The
erosion continued and it was probably during the Lipalian interval that

the igneous rccks were unroofed.

6Taylor, op. cit., p. 32.
[

offman, op. cit., p. L48.
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Paleczoic Zvenils
Paleozoic cdeposition began in upper-Cambrian and continued
threough the Ordovician period. The first record of derived clastic

“

sediments is a basal limestone discovered by Decker  which contains
fragments of the Caflton rayelite, not only in the lower pari, hut
continues up toward the top and on into the Reagan sandstone. lle dates
this limestone ¢ s unper-Cambrian. Ko major diastrephic movements are
recorded.‘ éLe basal limestone and the Reagan sandstone lie unconform—
&tly on the igneous rocks in the eastern part of the mountains. The

sediments indicate that the source was recduced hefore the close of the

upper-Cambrian epoch. About seven thousand feet of Carbrian and

Ordoviecian linestones and sowe QOrdovician sandstone cenformably overlie
the hasal linestone and the Rsagan sandstone9.

a2

The follewing teble is reproduced in part from Necker'si0

41

Overlying the Arbuckle CGroup is the Simpson formation and

.

the Viola limesione. The Simpscn is exposed in a few cutcrops south

of CGotebo near Rainy Vountain lission. OSmall oulcrops of Viola lime-

nr

stone have been described from the same area. The Simpson formation

consists of limestones, pure sandstones, and green shales, and in

80. E. Decker, "Progress Repcrt on the Classificaticn of the
Timbered Hills and Arbuckle Groups of Rocks, Arbuckle and Wichita
Vountains, Oklahoma", Okla. Gecl. Sur. Cer. 22 (1939).

2. 3. vecker and C. A. Merritt, "Physical Characteristics
of the Zrbuckle Limestone", Okla. Geol. Sur., Cire. 15 (1928).

W w .
C. E. Decker, "Progress Report on the Classification of

the Tirbered Hills and Arbuckie Groups of Rocks, Arbuckle and Wichita
Vountains, Oklahoma", Okla. Geol. Sur. Circ. 22 (1939).

<367 53‘)




TERLE T

S b e s
TAELT COF FCRVATIONS
r P T

SHOWIHG AGE, DISTRIBUTION, THICKN AND DESCRIPTION
OF THE ASSCCIATED SLDIMEITARY
Periods Groups Ferrations ¥axdimum Descripticn
and Yembers Thickness
West Spring 250 limestone
Creek shaly
Kinctlade 956 limestone
Cool Creek 1015 lirmestone
shaly
= sandy
=
E Strange 80 dolonite
\.2\-
g & ¥cKenzie Hill 1019 limestone
o Helichel conglomerate
3 Chapman Ranch
o]
fg Butterly Wanting dolomite
= - conglormerate
i
3% Signal tountain 350 conglomerate
limestone
Royer 219 dolomite
limestene
Fort Sill 369 limestone
Honey Creek 266 coarse limestone
o glauconitic,
= siliceous,
= ferruginous
O — Cap Yountain wanting semi~dolomite
<
g g Reagan 134 conglomerate
5O arkose
2 sandstone
=

Basel limestone

limestone with
rhyolite frag-
ments
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places it lies unconformably on ihe Arbuckic Group., The Viola lime-

stone consists of limestones and chierts, and lies conformably on the

uii

Sirmson formation.

Near the close of the Ordovieian period broad regional warp-

¢ LTy -

ing brought western (klahoma above sea level, ‘'The uplift was not great
and no great armount of ercsion is rccordedll.

Ho records of the Silurian, Devonian; MYiesissippian, or Lower
Pennsylvanian rocks are found in the Wichita area. However, oil wells

drilled on the southern flark of the fnadarko Basin indicate that these

rocks pinch out against the mountains.
From mid-Pennsylvanian to the close of this period and per-—
haps into Permian time, Oklahoma was subjected to intense diastrophisnm.

The Cuachita, Arbuckle, and Wichita lountzins arose. Hegional warping

&

tilted the Wichita region a little south of west. during Permian tinme

e 12
the seas were widespread but shallew .

HoffmanlB writes that:

The Wichita mountains forred an archipelago in the early
Permian sea. They were being rapidly reduced while the
surrcunding sedimentary deposits were becoming thicker. If
the late Permian deposits did not completely cover the moun—
tains they left very little exposed. The level of the red
beds today at the base of the Headguarters Yountain Group
northwest of Granite, if extended southeastward, would not
Tall short more than 2C0 or 300 feet of completely covering
the Wichitas.

Sidney Powers, "Age of Folding of the Oklahoma Yountains",
Bull, Geol. Soc. Amer., Vol. 39, (1925).

12 - - , ol
E. B. Branson, "Triassic-Jurassic 'Red Beds! of the Rocky

Fountain Reglon", Jour. Geol. Vol. 35, No. 7 (1927) pp. 607-530.
lBJ
nO

fiman, op. cit., P 25,



Following the Perrfan, the area was suhjected lc¢ erosion.

Pl = 3 2} oy X g T & 1 g = o, ol o g b =S - = 3
The principal drainage was to the scuthwest. Then ceme the Laramide

revelution. fUhe folding of the itocky Nountains caused regional tilting

in Oklehoma, changing the peneral slope io the southeast waich prevails

During Pleistocene time the gravels found in and around the
mountains were deposited. This is the only deposition of importance
., 1! g ;
from the Permian to tee Present. Anderson - postulated little erosion

e

of ihie igneous rocks since Permian time.

Anderson, op. cit., ppe 60-61.



CHAPTER III

THE IGREQUS ROCK

Field Occurrence of the Igneous Rocks

Carliton lkountain Group

The low mountains and peaks which lie between the eastern end
of the Wichita and Juanah Groups is known as the Carlton Kountain Group.
This latter group constitutes the southeastern extremity of the Wichita
Mountain System and is dominantly igneous. Some outcrops of the Arbuckle
limesténe are present, In the Ft, Sill Quarry the beds are essentially
“horizontal. Thé sedimentaries on the north and the south dip away {rom
the igneous core. ’

The larger portion of the igneous rock in this group is the
Carlton rhyolite. Since the mountain system has been divided into
physiographic groups by Taff,l it includes an outcrop of Lugert granite
in the southwestern portion which is located in Sec. 2, 3, 10, 11, T. 2 N.,

H, 13 W, The Lugert granite also outcrops along the northern portion

of the Carlton Group. The Davidson microgranite outcrops in the northern

1tafs, op. cit., p. 5k.

29



30

portion of the Carlton Group., The Davidson microgranite outcrops in
the northern portion and is located in Sec. 13, 1k, 23, ghy T, 38,
R, 13 W,

Three previocusly unmapped outcrops of the Carlton rhyolite
were found, A fault in the northern end of Welsh Hill, Sec. 13,
Te 3 N., R, 12 ﬁ., has brought rhyolite up into contact with the Lugert
granite. An outcrop of rhyolite occurs in Sec, 16, T. 3 N,, R, 12 @,
on the southeéstern nose of Lit. Cummins, Another exposure was found

in Sec, 10, T. 2 N., R, 13 W, on the southwestern nose of Gruber Hill,

Wiichita Kountain Group

The largest of the physiographic divisions is the Wichita
liountain Group which consists of many rugged and irregular granite
peaks and hilils, Thé most prominent of these are kiount Scott, which is
near the southeastern end, and kKount Baker, which is near the north-
western end, This group is elongated in a northwest-southeast direction
for a distance of about twenty-five miles. The Wichita group is sepa-
rated from the Quanah on the south by a wide plain-like valley which
continues eastward to the western end cf the Carlton group where it
divides. The northern end of the valley then passes through Little
ledicine Creek between the Carlton Mountains and Mount Scott while the
southern arm extends to the Permian plains down Blue Beaver Creek.

Only the igneous rocks of the southeastern portion of the
Wichita group are included in the area of this study. The larger por-

tion of these igneous rocks consists of the Iugert granite. The
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Carlton rhyolite outcrops in Sec. 1k, 15, 16, T. 3 N,, R, 13 W, The
Davidson microgranite outcrops in Sec, ih, T, 3 N.,, R, 13 W, as a small

mass south of Kouni Scott and as an intermittently narrow stri

d
e
o

Sec, 8, 15, 16, 17, T. 3 li,, K. 13 ¥. A newly discovered outcrop of

the microgranite was located in the south central portion of Sec. 15,

T. 3 K., Ko 13 W, A small outecrop of gabbro-anorthosite occurs in a
saddle in the northeastern hills of Central Peak located in Sec. 18,

T. 3 H., R, 13 W, and again as the very eastern extremity of the Central

Area outcropping in Sec. 24, T, 3 N,, R. 1L W,

Quanah kountain Group

The Quanah Mountain Group is much like the Wichita klountain
Group in that it is elongated and extends for a distance of about four-
teen miles in the same peneral direction. The Quanah group is roughly
divided into a western and an eastern part by West Cache Creek. The
eastern half of the eastern part of the Quanah group is included in
this study.

The outcrops cf the igneocus rocks in this area are unequally
divided between the Quanah granite and the Lugeri granite, the latter
constituting the greater portion. An aplitic body has been injected
along the Quanzh-ILugert contact.‘ An outcrop of the Carlton rhyolite,
completely surrcunded by Lugert granite, occurs at the intersection of
Ses. L, 5,8, 9, T. 2 K,, R, 13 W,

The intricate pattern of intrusicn, together with considerable
faulting and subsequent erosion and deposition, have complicated this

ared.
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Field Description of the Ignecus Rocks

i

There are eisht types of igneous rocks in the Fort Sill
Reservation area, They are the gabbro-anorthosite, Carlton rhyolite,
Davidson microgranite, Lugert cranite, Quanah granite (granophyres)z,

digbase dikes, aplite masses and dikes, and quartz dikes and veins,

reading from the oldest to the youngest.,

Gabbro-dnorthesite

The gabbro-anorthosite of the Central Area, Sec, 2L, T. 3 N.,
R, 14 W,, megascopically, is medium to dark gray on fresh surfaces,
light pray to a rusi yellow or even black on weathered surfaces, medium
to coarse grainedB, and non-porphyritic. Crystals of labradorite, which
constitute the major mineral of the rock, often cobtain a size of 2 cm..
in length, Polysynthetic twinning is well developed, and in reflected
light the labradorite displays a play of colors, especially a deep

blue., The ferromagresian minersls are presert but are in a minority.

2The term granophyre as a rock name will not be used in this
thesis as it is believed that it overemphasizes the micropegmatitic
texture at the expense of other characteristics such as phaneritic and
aphanitic, porphyritic and non-porphyritic textures., The use of the
field terminclogy aids in the delineation of the various types of rock,
This is justified in the chepter on petrography.

BThe C.I,P. W, system of classifying ‘the grain sizes of
igneous rocks is used in this thesis: less than 1 mm,., fine-grained:
between 1 and 5 mm., medium—grained; over 5 mm., coarse-grained, Cross,
Iddings, Pirsson, and Washington, "The Texture of Igneous Rocks",

Jour, Geol., Vol, 1L (1905), pp. 692-707.
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The gabbro-anorthosite weathers more readily than the granites
and, therefore, the hills develop a gentle slope, The color of the
residual soil is medium gray with local staininrs of yellow which make
a contrast to the yellow rust red of the granites; a feature which aids
in locating the contact even though it is covered by residual soil,
The abrupt change in slope offers further evidence of the contact. The
gabbro~anorthosite supports abundant vegetation whereas the granites

in comparison support plant life sparingly,
e paringly

2

No sharp and well defined contacts are present in this area,
Good contacts, however, are found outside the erea, for example that
exposed on lt. Sheridan, which clearly shows the Lugert Granite tc be
the younger. The gabbre-anorthosite takes on a pinkish hue in Sec, 23,
T. 3 N, B, 14 W,, and is cut by thin strinpers of aplitic material
which was injected at the time the granite came in., Orthoclase crystals
reasuring L mm, have been developed by injection into the gabbro~
ancrihosite along the contact of the northern arm cf the eastern end of
the Central Area,

Deuteric and hydrothermel alterztion have been profoundly
gestructive in localized areas, The altered basic rock is so friable
that entrenchments may be dug with 2 hammer, and masses crumble in the
hand,

The last seologic study made in this area was in 1930,

Quanah Parker Dam was built in 1936 and the subsequent filling has
covered a large portion of the southern arm of the eastern end of the
Central Area. Thus, some of the exposures formerly available for study

can no longer pe observed,
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The gabbro-anorthosite of the Central Feak Area, Sec, 18,

T. 3 Noy Re 13 W, is upiformly a medium gray on fresh surface, dark

brown to black on weathered surfaces, medivm grained, and non-porphyritic.

The mineral content is about equally divided between labradorite and the

ferromagnesian minerals and magnetite, Areal vsriations in the mineral

content and texture cannot be determined because the outcroﬁ is small,
Here acain, the susceptibilitv of the gabbro-anorthosite to

weathering has resulted in a physiographic feature. The rock ontcrops

in the saddle located in the northeastern hills of Central Peak. The

area is roughly elliptical in outline, the long axis beins east-west;

it measures about 500 feet by 200 feet.

[0

The contact is not exposed. The outcrop area is grass covered
and supports an abundance of jJack oak, Ixfoliation is more rapid and
pronouniced on the gabbro-anorthosite boulders than on the granite,
Crystals of magnetite stand out in relief on the weathered surface., The
depressions have the outlines of old elonrated labradorite crystals and
interspaces,

The gabbro-anorthosite is cut by thin stringers of aplitic
material but due to the lack of exposed contacts it cannot be definitely

stated that the stringers are chilled apophyses of Lugert granite.

Carlton Ehyolite
The Carlton rhyvolite where fresh varies in color from a brick
red to brown to a light pink, or from a light gray to dark gray. The

weathered surface usually presents a buff to brown cclor. The rhyelite
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has an aphanitic to very fine grained groundmass with phenocrysts of
acid feldspars and quartz which are commonly euhedral. On the weathered

surface the phenocrysts of cuartz remain clear and stard the

(]

d oul while
orthoclase blends with the color of the rock. Sometimes the feldspar
has become loosened and lost, or has weathered out Jeaving the rock with
a pitted surface. The orthoclase and quartz ofttimes are intergrosm
pegmatitically. The rhyolite is hirhly jointed and weathers out as
small anrular fragments, leaving smooth rounded hills, The smooth con-
tour and silhouette of the hills are features which enable recosnition
of the Carlton rhyolite area from a distance.

The phenocrysts make this rock trype easily identified. However,
there are phases cof the Lugert granite which might be mistaken for the
rhyolite on first examination., The Lavidson microgranite resemblies the
rhyolite in texture and somewhat in color but the phenocrysts are ab-
sent in the microgranite. Except for the few localized phases cf the
Lugert granite, the Davidson micrograrite is the only rock of the area
which approaches the porphyritic rhyolite in appearance, If there is
an increase in phenocrysts, the groundmass becomes coarser and the
ratio of quartz to orthoclase decreases; the fewer the phenocrysts, the
fiver the>groundmass. The cutcrop found on the northern portion of
Welsh Hill, Sec. 13, T. 3 K., R, 12 ¥, contains numerous phenocrysts in
a fine grained grouncdmass. At this location the intergrowth of ortho-
clase and quartz is coarse enough io be seen with the naked eye. In
this outcrop the phenocrysts weather in relief, The rhyolite in Sec. 29,

T. 3 N., K. 13 R., just east of Ketch leke, has a very fine grained
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groundmass, and, on the rock surfaces, the phenocrvsts stand ont,

The flow structure found in the rhyolite is caused by linear
parallelism of the feldspar phenoacrysts and the linear arrangement of

Enocrysis.  Ilow layers are develoned by bands of

“

*..h

ihe aphanitic groundmass alternating with streaks of material high in
feldspar content, the latter somewhat resembling an aplite. The princi-

pal flow is in an east—west direction bul lecal flows rive a varietyv of

«

readinrs, The sisnificance of the flow lines and their interpretation
is discussed in the emplacewment of the rhyolite.

The contact of the rhyolite and the GQuanah granite is obscure
but the contact of the rhyclite with the Lugert granite is well defined
in several places, notably in Sec. 15, 22, 23, 25, T. 3 N., R, 13 W,

Evidence of deuteric and hydrothermal alterations is found in
geveral places. The destruction has not been as severe as in the gabbro-
anorthosite, The rhyvolite has reacted differently, its grain size allows
it io remain a coherent mass afier alteration, The rhyolite in Kedi-

Y

cine Bluff and on Mt. Hinds show these effects very well., On the north-
ern face of the bluff, the whole section of the altered rhyolite zone
m2y be seen, The rock has been altered in such a way that it appears to
have been bleaclied., This zone is white to 1light gray in color while

the surrounding rock is a brick red., The altered rhyclite dees noti
resist weathering as well as the surrounding rock and this factor has
resulted in a concave depression with an overhanging urper portion

where this altered material is actively being weathered out. The

orthoclase phenocrysis have been compleiely changed to kaolin, This



alteration zone is closely associated with the quarts and diabase dikes
at the junction of M, B, #2 and ¥. B. #3. The zone on lit, Hinds is

also a light gray. The orthoclase phenocrysts have been highly altered,

(o))

producing cavities which are lined with megascopic euhedral crystals of
quartz or muscovite or botih,
Diabase dikes are common in the rhyclite, while aplite dikes

are rare.

Davidscn Microgranite
The Davidson microgranite is medium to dark gray, or, pink

5 5

to licht red on fresh surfaces. It is buff to dark gray or dull red
on'weathereé surfaces. The texture is zphanitic to very fine grained
and non-porphyritic. Locally the rock has a banding and on a weathered
surface this lamination stands out in relief, Megascopically, it may
easily be mistaken for a metamorphosed rock, Microscopically, the
banding can be determined, Field relations show the rock to be of
igneous origin., An outcrop of this rock south of it. Scott was mis-
named the Meers quartzite by Taylorh. It was later classified as
igneous rock by Hoffmang‘with which conclusion the writer concurs.

The microgranite has been highly jointed and weathers out as
small angular fragments. In Sec. 1l T. 3 N., R. 13 W., a quarry has

been blasted into a small hill of the microgranite and the material is

hTaylor, op. cit.

5Hoffman, op. cit.



used for gravel, requiring very litile crushing for that

(o}

cccurs at about the same elevalicns and topcgraphically occupies 4h
lower levels,

A new cutcrop found in Sec. 15, T 3 R,, B,
‘Davidsen microgranite, IU is in contact with the Carlion rhyolite and
the Lugert granite. The color of the groundmass of the microgranite
ig identical with that of the Carlton rhyolite which bounds thg outcrop
on the west, north, and east. The only difference here is that the
rhyolite carries phenocrystis of quartiz and orthoclase whereas they are
absent in the microgranite.

Contacts are for the most part obscure but the bluff carved in
Pratt Eill by Little Medicine Creek has bared the contact between the
microgranite and the rhyolite, Inclusicns of the rhyolite were found
in the microgranite and also veinlets of the latter cut the rhyolite.
Just west of Pratt Hill the Dugert granite contacts the microgranite
and the rhyolite. It is here that apophyses of the granite were found
in the microgranite.

The laminations of the Davidson microgranite are flow lines
which have become more evident by differential weathering. Their
general strike is east~west and they have an average dip of about 50
degrees to the north. The lines are very fine and number about 30 to
the inch, Crenulations and minute folds of the flow lines are comparable
to a feature developed by contemporanecus deformation in shales or to
plestic flowage in metamorphosed sediments.

The elonrate outcrop just south and east of kt. Roosevelt,
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Lugert Granite

The ILugert granite is dominantly a pink o red color on fresh

surfaces and a dull reddish brown to light gray on weathered surfaces.
: -

The grain size varies from 1 to S millimeters, the extreme limits for
the medium grained classification., The rock exhibits a faint poxr-
phyritic appearance which is not always perceptible. The porphyritic
texture is related to the quartz intergrowths, The "phenocrysts™ are
contrasted on weathered surfaces and is exeémplified on Davidson Hill,
Ne E. 1/L, Sec. 19, T, 3 K., R, 13 ¥, However, large areas are exposed

in which the porphyritic texture is not evident. Microscopically, the

texture is more clearly defined., OSometimes the crystals of orthoclase

b
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or perthite weather out and the surface of the rock becomes pitted. In

s
1}

£

this case the cavity has the shape of the crystal which was dissolve

o g - L g

The term Lugert granite is here used for the rocks referred
b_ 0 ‘5 ;Y ) T 5 1 ~ 5 c e i d .
to by Teylor” by that name, His type was taken from the vicinity of
Lugert, Okizhoma. The so-called Lugert grarite of this thesis area
is well represented by the rock in Kt, Scott, Sec. 11, T. 3 N,, R. 13 W,
however, this rock contains a higher per cent of hornblende than does

the same rock at other locations. If the granite of Ht, Scott is con-—

sidered the iype for this eastern area, then it rescmbles in many re—

o

spects the Lugert granite of the western erea, yet, there are some
differences. The question arises as to the validity of correlating
these iwo granites across the intervening distance cf 35 miles which
has not been studied in detail. Sufficient data are not available at
this time for definite correlation,

The granite of Kt. Scott contains mumerous small dark masses
wiich are segregations of hormblende, some of which have sharp border
lines while others have merely a shadowy outline., The presence of these
femic concentrations may not be resiricted to this one outcrep. The
road cut that extends to the top of Kt. Scott has exposed fresh sur-
faces from the top to the bottom, allowing the dark masses to be easily

noticed, These segregations may be widespread but are not noticeable

on weathered surfaces, liicroscopically, the segregations do not show

&, ;
Taylor, op. cit., p. 60,



b“\, S, 8}“‘) con UN.C.I Seen Ela’.‘,?f"’)s\_")‘gw d__"_" T‘bu CU,J,‘L‘ Magsce An tre Tavee v

v ®

s e gl =P SR R -1 5 A 5 E
oy 7 % ’ s o FYPTIENS OO Y - - e A K ; % K .
grasii e 0L #v, 2000 Gre Ccimposed 01 gquar (v} ihaecliase gng microperthi
¢
o I et e de L Tanraiy ] el ] er ek 3 A A 4 k
gnd a high porgent, of norablende and magnetite; the hornblende beins in
swpasn ol agsaat] o The avoras-e oiyads oive a0 Phe e 4 &
GRCESS 01 S8HLLUC, LAB avierarnt giladll ZAUC Gl Ll Lepregul ton is 0. he.
- - n S sy Ay o e Rt AW e g, g g (i S e e X 1~ ~
m. ans 1o NOie, &5 JaKell Lrdh G badn cc'\,t.i.{/_'l’ agpréacnes ualt oo
21 e e 2 oy 1 et = “ 36
e SIUR RN CRAEVEIE T g Soh R, C R B R BYis wraslende and :):.;E::--C- b UE 1S ALlSTeradrasa.
Tpn Tarers, orand: 53 roa /), ¢ &1
20 .Ju‘;;eru grailyue Ol I LGH Ai.L.Ll in the Na e Lf W=k e .;fL‘,’
m a7 S A 15 Xl pres e B N ey = L iy L ek s
e )i, B, 12 9., tekes on 2 light grayish green color due to tie
~ £ e £ 2. osiwx Tt i 2 e = e ¥ SN i
g MA...C.‘] - SR LA, i A Res 2 Tles.Ld:} e ralSe LHerS ) a8 AN Dunery JuSdwiOlls s whe

TRl ieaaeis v ~ - - 28 o 17 Le4) s
percentapes of ihie dark minerals vary consicerably. The rock becoues
58

normzl on thie wesitern nose of thic hill, and is highly granophyric.

), S 2 =

L - et o s O k. o 3
The granile compesing Ll. Cuamins, Sec. 16, T.

& Jih., BES12 W,
kas a low conient of dark minerals, orthoclase being the main mineral.
The Lugert granite of the scutheastern portion of the Quanah kountain
Group is rather uniform and resembles the granite of iv. Scott. A
difference is that it lacks segregations and has a tendency to become
aplitic, These examples serve to illustrate the diversity found to
exist in the Lugert granite. The greatest deviation is textural, but

& variation in the type of feldspar and in the amount and manner of
ageregation of the ferromagnesian minerals also is noted.

The Iugert granite is miarolitic but this phase is confined

to one outcrop., It occurs in the outcrop located in Sec. 36, Te 3 Hoy
R, 1l W, and Sec. dTe 2 N, R ily W. The cavities, which average

eight millimeters in diameter, are lined with euhedral crystals of

quartz which terminate against the wall. In many cases the quartz
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crystals are veneered by limonite which represents the last stage of
deposition in the cavity. The granite which contains the cavities
weather into boulders similar to the exposure on kt. Scott, The rock
is highly granophyric. Some of the granite mapped as Quanah also con-
tains miarolitic cavities.

The Lugert granite has a chilled marginal phase at its con-
tacts with the Carlion rhyolite and Quanah granite. At these contacts,
the granite is aplitic and highly granophyric. This is shown in the
N, W, 1/L Sec. 9, T. 2 K., T. 13 W., where the Lugert granite grades
from a chilled aplitic phase at the contact with the Carlton rhyolite
t0 the medium grained granite across a contact zone that measures about
five feet in thickness. The contact in Sec. 23, T. 3 N., R, 13 W,,
between the Lugert granite and the Carlton rhyolite is sharp and well
defined but the contrast is not great. The chilled zone measures about
two feet in thickness, but in other places, as in Sec. 2L, T. 3 N.,

R, 13 W,, the zone is quite thick. As one approaches the contact from
Davidson Hill going toward Pratt Hill, the granite grades from a medium
grained rock, whose crystals averaze 3 mm., to a fine grained rock.

The crystals of this quick=-cooled phase average 1 mm., and the rock be-=
comes granophyric. Another fine grained contact phase occurs on the
southeastern nose of Ht. Cummins, Sec. 16, T. 3 N., R. 12 W, Chilled
phases were not found in Sec. 15, 16, T. 3 N., R. 13 W., but here the
contact appears to have been forced apart some 2 to 3 feet. A weathered
diabase dike 2 or 3 feet wide has been intruded between the two rocks.

As previously pointed out, Hoffman postulated a fault at this location.
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The absence of the chilled phase of the Lugert granite may be indirect
evidence of a faulu.

It may be stated generally that the Lugert granite has under-
gone a chilling at the contact with the older rocks of this area, not-
ably the Davidson microgranite, the Carlton rhyolite, and the gabbro-
anorthosite. In most instances where the contact could be observed
between the Lugert granite and other rocks, the granite became finer-
grained and the .quartz content increased in the contact zone.

The textural change noted in the granite, that is, the de-
crease in grain size and the increase in the granophyric texture when
approaching a contact, led to the discovery cf two previously undescribed
outcrops of the Carlton rhyolite.

Kany textural veriations in the Lugert granite were found dur-
ing this work. The writer believes that this variation may be related
to the proximity of the contact with the underlying rhyoclite or gabbro-
anorthosite floor,

Hydrothermél alteration in the ILugert granite is not as pro-
found as it is on the older rocks.

Diabase and aplite dikes are common in the Lugert granite.

Quartz veins are numerous and are found throughout this granite.

Quanah Granite
The Quanah granite is light tan to light pink on fresh
Surfaces, rust yellow 4o licht brown on weathered surfaces, medium to

coarse grained, with phases which become porphyritic. Acid feldspars
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and quartz are the dominant rock minerals, and the content of ferro-
magnesian minerals is low. Riebeckite is present, and in some speci-
" mens becomes as high as five per cent, the averapge being less than one
per cents T
but is of minor imporiance in the rieveckite variety. The greater por-
tion of the eastern quarter of the Quanah Hountain Croup is composed of
Lugert granite which is medium grained bul tends to be fine grained,
The Quenzh granite becomes medium grained but the granite of this tex-
ture forms only a2 small portion of the toltal outcrop. The contact
between the ILugert and the Quanah granites iS' acceniuated by their
respective reactions to weathering. The Yuanzh granite weathers out
es large boulders, whereas the Lugert granite, being firer grained,
weathers out in smaller sizes which are rexoved more quickly. Thus,
the Quanah granite is commonly at a higher elevaiion at the contact
zone and serves as the source for the talus which covers the actual
contact. A4 definite exposed contact between the Quanah grenite and
the ILugert granite was not found in this area.

¥eathering has affected the Quanah granite differently in
‘various outcrops and in accordance with the textural features. That
portion which is equigranular beccmes Iriable after partial disintegra-
tion and the rock minerals are easily separated. However, weathering
may not be the only factor involved because in these outcrops where the
rock is friable, an increase in riebeckite or ferromagnesian minerals
is noted, The hydrothermal alteration resulting at the tire of the

introduction of the riebeckite may be the controlling factor.



The porphyritic phase is not friasble like

rock nor dees it contain as much ferromegnesizn minerals. The phenocrysts

of feldspar measure a maimua

©

f 10 mm, but the quartz remains zhout the
saze throughout, averaging 3 am. for all phases of the grarite, Surface
weathering has not perneirated the porphyritic rock as deeply as the
equigramuler granite.

Exfolistion haes rounded the boulders, and large areas on steep
hills are barren of talus where slabs have peeled off and slid down the
relatively smooth slopes. The Quanah granite of this area supperis a
grosth of small trees and shrubs whereas the Lugert grerite is relative-
ly barren, This feature is due to the differcnces in weathering. The
topographical map which is included in this thesis is taken from a
recent army mep. I1he map shows the vegetation and this feature partially
outlines the contact between the different rocks of this area.

The rock waich has just been descrited differs somewhatl from
the Quanah granite s described in the literature, The Quanah granite
has not been described in detail for this area. Taff7 did not distin-
guish the Quanah granite and T aylorD, who named the granite, did not
indicate its presence in this area. Hoff‘mang deseribed this granite

ites of Quanah lountain.

i
o
Q

but his description is applicadle to t

TTars, op. cit.

BTaylor, op. cit.
9Hoi‘fman, op. cit.
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The variances of the porphyritic and granophyric texture » miarolitic
cavities, and the grain sizes have not been mentioned., The granite
resembles the lugert granite in many ways, however, it contains medium
to coarse quartz grains which are not so prevalent in the Lugert granite.
The Quanah granite is the coarser grained rock.

It is, therefore, with reservations that this granite and
granite-porphyry is called Quanah granite. A detailed geologic study
of the adjacent area to the west will affirm or disprove the supposition

that this rock is the Quanah granite,

~

The diebase rock is dark, medium or dark gray, or ereenish
to black with a basaltic aspect. The texture of this rock is dense to
very fine grained, The orhitic texture carnct Y“e observed mepascopicall
It is cemposed chiefly of ferromagnesian mincrals and basic feldspars,
The dikes weather easily and cften ere found to influence the course
of small stream tributaries or {o form small trench-like channels across
the country rock. Sometimes the presence of a dike is indicated by a
"strip" of abundant grass or small jack cak on an otherwise barren
slope, Since these dikes weather out more rapidly than the country
rock, the talus generally covers the evidence of their existence. The
prospect pits and road cuts have revealed mary diabase dikes which
otherwise would have remained unnoticed. Some of the pits and culs

show dikes which are not fourd to outcrop on the surface. The amygda-—

loidal diabase dikes are described in the chapter on petrography.
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gplite occurs as small dikes and as a large semi~aike
like mass. 1he emall dikes heve & light flesh or light broen coler.,

e texture is fine preined, even—gramiiar, bDut scldom becomes felsi

.a.u..C.

<

lcpascopically these dikes have little or no ferrcmagnesion mincrals,
being composed mostly of feldspars aund guartz., The aplite dikes are
gore noticeable on a barren slope since their color blends with the
acidic rocks and the talus and boulders hide their presence. The
aplite dikes o nol weatber out like the diabase nor do they appear to
be as mumercus.

m i oo | o P  SHE JEO) TR T I k 8 e s g o
The lerse apliite mamss which intrudes the Lugert and Quanal

grained, 4 felsilic apophyses [rom this uass intrudes the Quanah
granite, Sec. 32, To 3 H., Re 13 W, in the form of a dike which is
twenty-five feet wide and can be traced for about 1,000 yards. In the
central portion of ihe large aplite body nd at lower levels, as ex—
posed in valley cuis, Lhs rock becomes [ine grained and is comparauvle

with the finer phases of the Lugert graniic.

The aplite breaks into small angular fragmenits upon wea thering
which gives the topography a smooth form. Masses of the Lugerd and

(R S e = o - v e 4 el
Quanah granites are included in the , aplite. The coarser grained roCK

199]

are pore resistant to weathering than the aplite and occur as wasse
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TABLE 2

DENSITIES OF THE VARICUS ROCK TYPES

(1) (2)
Covbro=finortlwsile 2.,6h0-3,120
Central Arsa 2. G6x
Central Peak Area 3ol
Carlton Rhyolite o0
Davidson kicrogranite 2.59
Quanah Granite 2,57 2.516-2.809
Lugert Granite v 2.63 2,516-2.809
Diabase Dikes
amygdaloidal 2.65 :
ner-any gdaloided 2.74 2.500-3.152
iplite Dikes 2,56 :
Jasper Tile J LR

L Ao <
1. Igneous rocks of the eas us.’('.u. Wi n..\:,a dountains,

2. From the latest edition of ¥ashing ton's “uhemlcal Analy iss of .
Igneous Rocks" Irel. ‘T"yer 95, U, S. Geol. Survey, 1917, iisting

the specific gravities of rock types.
® 714 per cent labrad igyrite :
sk g - .
e 51 per cent labradorite, 30 pe; cent augite, > percent magnetite

Impresnated with magnetite and hematite



CHAPTER IV

PETROGRAPHY
The igneocus rocks will be discussed in the corder of their
ages, the oldest being considered first. The procedure used in des-

cribing the rocks will he to quote the latest descriptions as found

Casd
in the literature, and then to enlarge upon these with the information

gained during -this work. 1he rocks are namcd according to Johannsen's
classificationt., Tiis classification is used for three reasons: It
was used by Hoifmanz to classify the izneous rocks of the eastern part
of the wichita Mountains, by Scu w113 1o classify the igneous rocks of
the Cranite-Lugert area of the wichita Ycuntains; the Johannsen classi-
Tication is mineralogical, quantitative, and modal, all desirable
quelities; and a wnifornm classification will facilitate correlation of

the igneous rocks of the Wwichita Fountain System.

The acidic ignecus rocks of this area were labelled granites

and rhyolites by Taff and Teylor and 1:ter relebeled grancphyres by

1A. Johannsen, A Descriptive Petroczraphy of the Igneous
Rocks, {Chicago University Fress, 1931)
e .
Hof{man, on. cit.

3seull, op. cit.
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T fPmay Th 26 ni £ . £ h + o v e - T . . %
Hoffman., The meaning of lae term granophyre and its origin thus re-

quires special consicderation.

The granophyric texture as observed in the i@neocus rocks of
this area has been deuterically intrcduced. In Harker's)"' discussion of
the granophyres in Stratn (Syke) no distinction wes made whether the
granophyric texture was primary or secondary, however, Geikie's5
statement".... same acid magwa as that which first supplied the
general body of granophyre" is interpreted that the granophyric texture
was present at or before the time of emplacement., Geikie Ifurther states
that "the acid rock, though styled granophyre, belonzs to a granitoid
variet;.*.;." If the rock has bheen emplaced and the granophyric texture
induced by a continuation of rmagmatic processes, then the granophyric
texture has been deuterically introduced. Sederholmé defines "deuteric"
as retasoratic changes as those that have taken place as a result of .
the direct continuation of the consolidation of the magma of the rock
iiseli‘, Thus, "the metasomatic changes caused bty sclutions given off
for the same magma from which the rock itself crystallized, which

percolated through the already solid (or almost solid) but still hot

rock, should be called deuteric'.

L

Alfred Harker, "Geol. Soc. London, Quart. Jourt. Vol. 52

(1896).

SA. Geikie, The Tertiary Basalt-Plateaux of Worth-iestern
Rurope", Geol. Scc. London, Quart. Jour. Vel. c2 (1£95), pp. 331-LC2.

J. J. Sederholm, "On Synantetic yinerals and Releted Phenom-
ena", Bull. de la Conn. Geol. de Finlande, Ho. L8, (1916), pp. 1L1-1k2.




7 [

Colony’ states that:

During the consolidation of pluicnic rocks especially,
the mineralizers operate to effect changes in some of the
ready formed minerals, and . . . . Frequently the end-phase

<+

<
pr‘dLCbo, quartz and alblite, venetrate the earlier Feldspars,
converting earlier orthoclase inte a sort of "injecte
pertiite”, . v 4 s

All stages of flooding with the end-consolidation, more
siliceous, aqueo-igneous concentration-nreduct may be seen,
the maximum effects producing the so-called "micropegmatites"
whnich are essentially the consclidated "concentrates" them—

('\
Selves s <« s < bHE ""c1a" differentiate of the more basic

The deuteric alterations which are reuing on in an igneocus

T . -

body when it has almost crystaliized would be more profcund than in a

.

body which has completely sclidified. The passageways of the crystallized

3

rock would be restricted and the deuterically induced granophyric tex—
ture would be lirmdited. dhe interspaces of a partially crystallized body
would allow greater freedom for the percoletion of the rmineralizers.

This would result in a more or less uniform cccurrence of a granophyric

-

texture throughout the hypabyssal rock.e A uniform occurrence of the

</

ranophyric textvre does not occur in the @ichite ¥ountain Svsten.
_ P )

8

Scull” notes its complete absence in various parts of the Lugert granite.

It is the belief of the writer that the metesomatic changes which in-

duced the granophyric texture in this area were of a deuteric nature.

o<

Some of the changes appear to be later than deuteric, narely those

procduced hycrotherrelly, hut to distinguish hetween these two types of

Tx, Je Colonv, “"The Final Consolidation Phencmena in the
Crystallization of Ignecus Rock", Jour. Geol., Vole 31 (1923) pp. 165-178.

Scll:}_l’ 0;2- Cjt~, p. 's‘lO



the

. " e B 3 T A
Te 31 sy e 13 #. Tne Torver is the

& s vl e i A e e e
200y dng Trecepesiltion,

o . B el Ty ¥ [ | v S » 5 * &
iten drlficuite I the atteration gnd intro-
e cuteric. inese

ihe microscopie desceription of

Y £ 2 T % iy vy o P AP 7 W= S |
In only a few instinces in literature « pnieous rocke
2 4% N - sy = ™ e
vriter fing the ter us a classi

- L]
' it e
et e chErED

the groundrass are

p,-. "y - oy
QE (" Erase)

)
phercerys
agcregates, bt

crzcrdnet'.

s
- s b e e
‘0 - b‘»—.vi—

St A1 e
(‘V._\v\«..LQ.‘., 3

wwhd e Ty
5 e RS £ 3

onematite

o
@

The writer, therefore, does not follow Hoffman in using

3 e o 1 N
e but rather returns to the names of Taff

Gabbro-znorticsite

. i
is found in

The cabbro-ancrthoesiie that cuterops in

» . i § . 7 ) !‘ z ot C aion
north western portion in Sec. 2L, 7. 3 Ney Ha lu @we, and Sece 13,

extremity cf the

Central Area; the latter is called ths Ceniral Peak Area,

2 1
Johannsen, op. Cit., Do 2lu.
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52
-

o
i~

e 1 i ek 0
Hoifman describes une ga
Area as follows:

The rocks are dark gray to black and medium to coarse
grained. Their textures ¢unge from hypidiomorphic~granular
to paraliel ¢« « « « &

- . . ° . ® - . - . - . - . . L] . Ll . . . L3 . . . . @ o

Labradorite is tne principal constituent, O0f all the
specimens examined none carried less than 91 per cent.

The appearance of this mineral is the same as the labracdorite
in the northern area.

The outstanding difference between this and ithe northern
area is that the ferromagnesian mineral which composes rmost

f the remainder of these rocks is hornblende instead of
diallage. Only one exception was found. . . . « The hornblende
in these rocks is largely altered to chlorite and pistacite.
Yost of it has wedge shaped outlines which conform to the
interspaces between the plagioclase laths.

Yaznetite forms as irportant accesscry, sometimes total-
ing 13 per cent. {#patite is found in abundance &s stout
needles, prisms, and grains, Titanite occurs in slightly
greater amount than in the northern area.

“offman mentions the schistosity of this central area hut
this textural feature is confined to the northeastern edge of the
outcrop.

| Of the Central Peak Area, he writes:

The rock is dark gray, medium grained, and speckled with
small, black shiny crystals of magnetite. It has an ophitic
teAture and is composed largely of labradorite and augite.
fhout 1l per cent of the rock is composed of chlerite and
urzlitic hornblende. According to the remmant structures still
present the uralitle appears to have come Irom the pyroxene,
and the chlorite from biotite. It is not now possible to
determine the separate percentages of these two minerals.

The mode of this rock is as follows: 1lsbradorite, 51 per
cent; augite, 30 per cent; chlorite &nd uralile, 1l per cent;
magnetite, 5 per cent. Accessory minerals are apatite, titanite,

and zircon. Ihere are abundant needles and prisms of apat tite.
Titanite and zircon are rare.

lzhof*“an, op. Cit., pp. 35-37.
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"Nrohe
e e

far

more

new aliered to chlorite, contalin an abundance of magnetite in an
on ine
aitered
1o chlorite., fTte clilorite forus a pseudorcrph of
Ol0 face, Fiotite was not found.
Fagnetile and apatite are the accessory minerals. Limonitic

sent.

Central P

e e

cak gabbro-anorthosite

resembles Centrel Area.

The augite fills the interspaces. gchiller structure is
more pmarked and the mognetite which produces this structure retains
its original Avgite is difficult to identify because of itis
aitered state.

content may reach 10 per cent. [esides that
of the schiller structure, itne magnetite occurs as grains, euhedral
erystals, ané elongated rods, a few of which measure l vm. in length.

Iittle glteration has iaken plice on the magnet

apatite occurs

2

e

basal sections are ohserved.

it@o
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Order of Cr:

’ ek "u on
The apatite crystallized {firsl, follcwed by the magretite.
Labradorite follcwed the accessories. The last ere
the asugite and hornblence.
Clessification ¢f the Gahbro-Anorihosite

The following

thin sections of the gﬂ

T THAT DR

S Baftege B0 2Pl

table shows Lhe ﬂﬂrerq¢ percentages of two

bro-anortrocsite.

r"nr nT M
1334h 3

R Wk o) (“.fi‘

Labradorite
.l{ l:r.» we

Chlorite-Ural

Borrnblende
Fammetite
Accessory

1ite .

1. Zast
2. Compositi
(Sec. 18

The mineral percentage

of the

The anorthosite

ferromamm an minerals

}.‘.

gnes

1 per cent,

ern central area, Sec. 2L,
u,uton gﬂven by Hoffman,

the rock woul

TO 3 130, H. 11; '0\[
uentral Peak area,

Re 3 Ney He 13 W)

18 & logakl

n

%

in Lhe reck

¢ become 1312, an ancrthosite.

places this rock in Class II, Order

Ffrom Centrsl frea were decreacsed
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in greater amounts than kaolin, The rock is Lilled wzth

numerous small grains and shreds of secondary muscovite.

Some chlorite is nresent wideh adpears to he &n alteration

preduct after tiotite me extent, possibly horn-

ng are so swell that the origi

frained micropeg
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minerals are spatite, zircon, magnetite, and rarely titanite.

red microgranite is compoged of

orthoclase and a feldspar which was not determined because the state

of alteration a2:d the groin size made the extinction angle indis
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however » is pr obabls

The micropertiiite grains average C. 1 rmeend are subh
edzes are eubayed and intergrown with quartz. The ricroperthite of the

and kaolinite.
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lightly in the red microgranite. They are fractured but heve
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the orthoclase cleavaze. The grain size averages 0.12 e

The magnetite of Jke red rock 1s equidimensional, and evenly

cnetite content is hirher

ercas in the gray rock, the n

and contains grains of two distinct s
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0.09 e dhe biotite in part has altered tc cnlorite.

Zircon is present as euncdral prisratic crystals and grains.
The largest crystal nmecsured 0.12 rm. and the smaller grains average
0,02 mn, It has 2 strons birefringence and a high relief, Titanite
is present as lraces in the thin sections examined. 4patite occurs
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The norm of this rock places it in Class 1, Order 2, Family 6.

t 45 nemed a leucogranite (microleucogranite).
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wer malic per cent of the gray microgranite gives the rock a

mrter of 226 of the granite family.
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Hoffrant? has cdescribed the Lugert Cranite as follows
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Finerals

ngert granite are orthocl

constituent oi tie groundrmass. The pheuvexrysts average 3.0 mm
dspars nresent., The

borders have been

corroced by secondary quartz. They are twinned

Carlstad ané Albite law,.

b

The quartz also occurs as phenceryvsts and averase 2.0 mm.

o
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Fog

. Tne gquartz of the groun 28 present as grains or as
of the intergr rowths as micropermatite (cuneiform), myrnekite (vermicu—

lar), or grancphyre (feathery, acicular).

ie hornblende per cent varies considerably. In Sec. 13,

T. 3 W., Re 12 W., the horrhlende is
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oz are nresenl and biie nerntiende ic penetrated by guartz. The
interier anc ine horder edres of the crvetels have bheen corroded.
The magnetite cccurs as 1 asges and grains.  dhe
larger sizes are 0.3 mm.e in diaveter. It is titaniferous and leucoxene
borders many of the grains. Hermatite dust is present throughout the
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thie rock and
ent as elongate prisms measuring Q.1 sme in

ute basal sections. £ thin section of the lucert
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largest observed being 0.C5 mme Zirceon is present as prisms and frag-
ments wihich are C.l mm. long. Fluorite which may be primary or

. ST I Evs e S AN ES e xS L
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The magnetite crystallized first., It is

S

‘cund as inclusions

bets
¢

Tt

in ihe hornhlende as well as in the other minerals. Titanite and
zircon follewed and are noted as inclusions. iitu.*iC rims the magne-

o

tite; secondary injection was not seen The accessories were followed

by the hornblende and in turn by orthoclase and perthites Perthite

and quartz zre present in mutual penetration. The secondary guartz
was introduced at a later tinme. Fluorite may be prirery or sccondary
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Ihe norm of this rock places it in Class 2, Order 2, Fanily 6,
e S =t sn gl
R . - T N i R i et = -
i tie Johamnsen classificaiion. ihe rock nwaher is 226, which places

it In the granite fawily; it is named a granite. Hornblende forms the
greater per cent of the ferromagnesian conlent, Tn variocus lccations

the leucocrates exceed 95 per cent which zives ihe rock a number of 120,
a leucogranitie,

itie writer believes that the porphyritic appearing texture is

secondary and caused by the intreducticn of quartz in the form of inter-
growths., Therefore, ihe Lurert granite shonld not be called a oranite-

pPOrPhyTryYe
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Hoffman has described the Wuanah Crenite as fellows:

f e vuanah Ran £e 7
rystals beinz as much as 1 cm. in length.
by 1k wien Iresh and weathers to a buff cclor.
In thin section the texture of the Quanzh granophyre is
hypidicmorphic-gr 'nular. The m nerul content is nearly all
guartz and alkali feldspars. The average norm i microperthite
£3 per cent, orthoclase lii per cent, guartz 22 per cent, and
riebeckite ané :nct_te 1 per cente The accessories are
titanite, zircon, fluorite, and rarely a few small grains of
apatlte.

Crystal ocutli

SV Rl wimls  m Nk
S LhaEg TOoCK Gf oL

Practﬁcc all

=nd feldspars have
erbayed margins. te up to 28 per
cent ocecurs as an central and aleong
the northern ﬂort1on oi tAe masg. Lhe quartz is Ifresh and
noverately clear, wille the feldspars ar o)
stained with ferric oxide.

The ferrcmagnesian minerals content varies {rom elmost
nothing up to 2 per cent. Throughcut the northemn s
tite is found. Riebeckite is wanting or present as an accessory.

Hoffman, op. cit., pp. u42-43.



he coerse grained

grainte outlcrop represented by wne thin secticon was located in Sec. 12,

T. 2 #., R, 1 W., and the granite-porphyry slide represents an isolated

puterop.in Stee 13, T% 2 We; R. 1 %

Texture

The coarse gralned wuanah grenite is equipranular. It i

N

o o v 3 Yoy . | e &
composed of evhedreal pertiitle aand orlhcclase anhedra and subhedr:
quartz., The feldspar crystale averase 6 rm. in length, tle quarts

- 4 . g . o Tx v - -
grains average 2.5 rm. The rock is lecs granophyric tharn micropegma-

tite.

3 . K =1 2 &) - i . =
phenocrysts average & mm. in length; the quartz grains average 2.5 mm.
ma - 38 0 . 2. Ea i - £ &
There is no cdifference in ithe grain size of the coarse grained granite

and the phencerysis cf ithe granite-porpnyry. Ine relationship of the

granite-porphyry tc the ccarse Zrained granite was not determined.

,
4
£

Minerals
Ihe winerels of the wuanah granite do not differ markedly
from the rccks previously described in this chepter. Riebeckite, which

1s a rare mwineral in igneous rocks but not uncommon in the #wichita
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s was noted in the Quanah granite. The primary minerals are
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pertiite, orthoclase, quartz, and riebeckite (2lso seconda v), magnetite,

\

-

zircon, and apatite occur as accesscery minerals. Alteration nroducts
are present.

The extinction angle of the plagioclase intergrowth in the
orthoclase could not be determined; the feldspars are highly altered.
The perthite and orthoclese crystals are erbayed and corroded, and often
micropegmatitically intergrown with quartz. Secondary microperthite is
noted and stringers of microperthite cut the quartz grains. Secondary
quartz occurs as intergrowths. Yo normekite was noted in the coarse
grained granitle,

Riebeckite cccurs in less ihan 1 per cent. In the heavy
minerzl analysis, riebeckite is found in greater quantity than megne-
tite. In thin section it occurs as suthedrel prisms which range in
length *r“" 0.1 to 0.5 mm. The rock which contains the higher content
of riebeckite is very frisble on weathered surfeces. The rieheckite
was concentirazted in the preparation for study by heavy mineral analiysis
and is described in that section.

The accessory minerals and alteration products do not differ

from the rocks previously described.

Order of Crystallization
The accessory minerals crystailized first. Evidence of
secondary riebeckite was noted. Orthoclase, perthite, and quartz
followed the accessory minerals. Secondary microperinite and quariz

was introcuced at a later time,
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Classification of the Quanah Granite
The norm of this rock places it in Class 1, Order 2, Family 6.

The rock number is 126, a leuccgranite,

TAELE 7

MINERAL

PERCE{TAGE OF

H GRANITE

~~
Ny

~
<3

(3)

Microperthite 53.0 60.0 S5l
Orthoclase 1.0 10.0 1L.8
Juartz 32.0 25.0 28.0
Riebeckite 1.0 1.0 0.05
lagnetite : 0.5 0.1
Titanite tr e tr
Zircon (7 e T
Fluorite e Vi £
Apatite rare tr tr
Alteration minerals 3.4 3.2

l. Hoffman, op. cit., pp. 42-L3, average norm of the
Juanzh grenite.

2, Coarse grained granite, Sec. 12, T. 2 ¥., R. 1L W,

3. G@ranite-porphyry, Sec. 13, T. 2 ¥., R. 1L W,

# Bstimeted, friable and slide badly made,

Dikes and Veins

Diebase Dikes

Ln amygdaloidal diabase dike occurring in Sec. 29, T. 3 N.,

Vop

le 13 ¥, on Flue EBeaver Creek below Ketch Lake has nct been described

" X . . ¢ - 3 . .
previously. The writer is indebted to Herrlttl for the information
concerning the dike and access to his unpublished notes. Non=amygdaloi-

dal dikes also occur in this same immediate locuclity but their relation—

186. 4. ¥erritt, personal communication.



17

x

ship to the amygdaloidal dikes was not ascertsined.

hlere are several prospect pits in this lecality. The diabase

dike or dikes cannct be found except where exposed in the pits. They

T

apperently were small dikes which intruded the granite and the rhyolite

along 2 shear zone. 7The Lugert granite in this immediate area has be:n

faulted &nd nhighly fractured. F

0n
]

zult gouge and ickensides are evident.
The fractures or jeints are closely spaced and parallel, have a high
dip, and strike in a general easi~west direction. The seme applies to
the Carlton rhyolite of this same arec. Small angular inclusions of
granite and rhyolite are found in the non-amvgdaloidal diabase cdikes
ané minor assimilation has taken place. The non-amygdaleidal diabase
the Carlton raoyolite at the head of
inclusions of the rhyolite and by partial assimilaticn now contain
phencerysis of crthoclase and quartz. The outline of the rhyolite
ragments is harely discernible as the groundmass of the fragment has
been changed to the sare color as thet of the dike.

my -

The cdiabase 100 yards down stream from Ketch Lake intrudes
the granite and is amygdaloidal. The amygdules contain chlorite,
calcite, and a mineral which appears to be antigoerite. The pit lcca-
ted 900 yards éirectly east of the one wentioned above also exposes
an amygdaloidal dike but here the amygdules are larger and calcite is
the main filling mineral, though chlorite and antigorite are present.
These amygdaloidal dizbase dikes are of particular interest.

)

According to Hoehlman19, amygdaloidal cikes are rare, amygdules heing

w 2

198, s. voenlran, "Anypdaloidel Dikes", fmer. Vineralogist,
~ -
Vol. 21, (1935) pp. 329-331.




less comron in dikes than in lava flows., 1Ihe presence cf the minercls
which {111 the amygdules suggest that higher terperatures prevailed
than is ordinarily the case in the formation of amygdules. A deuteric,
or late magratic origin with high temperatures, or the proximity to an
underlying large body of magma, would account for the unusuwally high
temperatures prevalent when the vesicles were formed and the subsequent
deposition of chlorite, antiforite, and calcite. Tie solutions were
of magmatic origin. The orthoclase and quartz of the diabase were
incorporated from the granite country rock.

The amygdaloidal diabase is aphanitic, light o dull green
on fresh surfaces, and a dark green to black on weathered surfaces.
The caviiies are irregular, rounded to ellipsoidal or elengated and
roughly oriented. Their sizes range from 2 mm. to 1.2 cm. They are
filled with pink-white calcite which is coarsely crystalline and
exhibits good cleavage and twinning, and chlorite with prebable ser-
pentine (antiporite). Some of the amygdaloids are not filled or only
partly so. PFresh specimens could not be obtained and it is probable
that if the amygdules were filled originally, the filling has been re-
moved through surface weathering. Also included in the cdiabase are
black rounded masses which are 2.0 mm. to 1.6 cm. in diameter and in
places becorme as numerocus as the cavities filled with calcite &nd
chlorite. Microscopic examination shows these masses to be corposed

of essentially the same minerals as the groundmess but larger in size

Teh)

Ou
]

the labragdorite and biotite averaging 1 mm. whereas, in the grouncmass

they averaze 0.2 mm,



The dishase has a density of 2.6 to 2.7, the porosity,
amygdules and vesicles, accounting for the low specific gravity.

lieroscepically, the rock has a typicecl ephitic texture, and

2l < L

<
Tl

= - 23 - T e ) & ¥ 4 1 -~
is a2 disbase. TIuhedrzl crystals labraderite corpose the main mass.

The interspaces once were filled with ferromagnesizn minerals

completely altered to chlorite and antigorite.. The labrodorite for
the mest part is alter-d but not sufficiently tc account for the
calcite in the quantity in which it appears. This would indicate that
the calcite which is present in ithe amygcdules was derived and intro-
duced from an outside source.
The feldspar is mainly labradorite. It is poorly twinned,
as an extinction in excess of LU degrees, and occurs as euhedral
erystals. Yinor orthoclase is present, it came Irom the country rock.
The ferromagnesian minerals witn the exception of biotite
have been completely repleced by chlcrite &nd antigorite. Thecretically,
these itwo minercls may be formed frem olivine, enstatite, augite, etc.,

by hydrothermal alteration. Noi enly hive they replaced the ferromag-
nesian minerals but they line or completely Till the cavities, or, 111
the remaining void after partial deposition oi
of the chlorite with index oils showed it to be prochlorite. MAntigorite
was too fine grained to be pOSWUIV&LV identified. This mineral occurs
as spherulites and [ibrous needles lining some of the cavities.

The calcite is not restricted to the amygdules, several

calecite veinlets cut the diesbase and quartz and orthoclase crystals.

The labradorite is slightly eltered to calcite along cleavage planes
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and a few crystals hsve smell embayved margins f£illed with calcite,
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Bioctite is present in an wnusually larce queniti fer a
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diabase. TIi1 cccurs as elongated or tabhular crystals averaging 0.2 m
however, in the bulbular masses they attain an average of 1 mm. The

degree of alteration is slight but cldoriie ri stals,
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Toe relatively unaltered state of the biotite is remarkable in view
of the complete alieration which the other ferrcomagnesian minerals
have undergone. This suggests that the biotite has heen introduced
later.,

¥any small grains of titanifercus magnetite occur throughout
the mass. Some leucoxene is present. The sericite present is an
alteration product of orthoclase. Apatite occurs as numcrous elongate
needies and may exceed 5 ver cent of the rock.

Fecause of the badly altered nature of the rock, it cannot
be classified in Johamsen's scheme; hoviever, its general features
clearly show it to be a diabase.

The composition of the non-amygdaloidal diabase dikes'found
in the Ketch Lake area do not differ rsreatly from the diabase dikes
of the general area.

The largest mining operation chserved in this area is th
relic smelter and shaft located crne and three tenths miles by road
east of Ketch Lake. Remants of the mined material remain strewn
about the workings. The only mineral now found is calcite and some

of the pieces indicate that the calcite vein or deposit was a few

feet wicde which is large for this area. The shaft had been sunk on a
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diabase dike but the nature of the calcite deposit or of the dike
could not he determined because the shaft was filled with water.
Prospect pits where found are plotted on the map wnich accompenies
this thesis.

The alignment of these pits might suggest one dike in which
case the amygdaloidal rock would te a special phase of the diabase.

The average modezo of the non-amygdaloidal diabase of the

eastern Wichita area is labradorite 52 per cent, titan-zugite 29 per

cent, hornblende (uralitic) after augite, chleorite after biotite, magne-

{2

tite 3 per cent, and accessory minerals as apatite, titanite, and zircon.
The diabase dikes cutting the Lugert gramite in the quarry face of Leke

Thomas Dam are typical of the area of this thesis.

L'l

The contsct of the nen-amygdaloidal dikes with the country
rock is sharp and little zlteration has been induced in the surrcunding
rock., with the exception of the size of the composing mineral crystals,
the dikes are essentially the same. Their strike roughly follows the
major jointing pattern anc usually the dip is vertical.

19croscepically, the ophitic texture is characteristic. The
degree of alteraulon varies from a highly chloritized and serpentized
rernant to a remarkedly fresh and little altered dike.

The labradorite is twinned according to th e Carlsbagd, Albite
and Pericline laws. The crystals are euhecral, embayed along the
peripﬁery by'alteratién products of the augite, altering to celcite
along twinning planes, and penetrated by chiorite &nd “agnetlte along

cleavage planes. Euhedral cubes of ragnetite and elongale and stout

e
2Oyoffman, op. cit., p. LS.



labtredorite., Llabra-

e 7. & | 2 - . -
part te el lorite. Very 1ittle of the originel zugsite remains The
& i & e g U remnal i1

remant outlines are heavily flecked vith mipute
cicar. The eltered portions exhibits the "Ferlin
Ilcrnblende after auvgite occurs cparing
Sone cf the blotite remains unaltered.
is in place and retcins the cleavage outlines of
inclusions are surrounded by plecclrcic halcs

5

limonite are gonerally absent. The ragnetite cee

CL"_

b e - s AL X Wi
flakes, and as eliongaled mesces which resembles a

biotite.

PN " o - - - S
NMagnetite usually apprcaches S pexr cenrti,

graing of mametite

i8¢ unaltered portions are relatively

Elue" of chlorite.

The change to chilerite

urs as cebes, grains,

scniller structure.
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Apatite occurs as elenjated prisms and is usually present

Aplite Dikes

in considerable number. Zircon and titanite oeccur sparingly.

The leucocratic dikes of this area are typical aplites.

These dikes are composed of orthoclase, guartz, acid plagioclase,

hornblende, biotite, and a few accessory minerals.

The petrographic analysis of the aplites is given by

Hoffmanzl as follows:

These aplite dikes are fine grained granophyres composed

of micropegmatite and small grains of quarts

and alkeli feld-

L
““Ibid., p. LE.
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gpars. About 1 to 2 per cent of biotite is usually present
and & small amount of magnetite. The feldspars are kaclinized.

According to Johannsen's classification, they would be called

leucogranite aplites. The rock nurher is 126,

Quartz Dikes and Veins

=

iere is no definite dividing line between dikes and veins, so
the writer considers both types of quartz intrusions under one heading.

Quartz dikes and veins ere seen throuchout the area studied
and for the most part average 2rm. to 10 mm. in width.

A jasper dike cutting the Carlion rhyolite on the eastern
nose of Signal Ifountain has not been described previcusiy. It is loca=~
ted in the artillery impact area and the rock is highly shattered
(this in addition to cleosely spaced joints). The dike is more resis-
tant to erosion than the rhyolite and stands out in relief for L or 5§
inches. The strike is N. L5C E. and @s far as can be ascertained, it
has a vertical cdip. It is not continuous but has suffered a series of
displacements, wiiich are fairly reguler and constant. The dike is con-

inuous for 10 to 15 feet. It is then displaced about 10 to 20 feet,
again continuous, then displaced, &nd so on in like manner. Av the
nertheastern end of the dike, it makes a sharp turn to the southeast; its
strike then is ﬁ. 300 Vie The total length of the dike exposed is about
100 feet.

Vegascopically, the dike varies from a bleood red to milky
color on fresh surfaces, and is rec with a yellowish tinge on weathered

-

surfaces., It is composed of dense, crystslline quartz, contains

3

cavities, and is cut by fine sitringers of clear quartz. Disseminated
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Ficrcscopicall“, the dike is an ackrefate of rosaic-like

LT e ST T2 s fryq st e 5 {18 L ol A £V ¥ # 3 e e N e
Cryptocrystaiiine qQuarts. The cutlines Ci voids uand cavities which
= RN B T e . S e T s s = R Famrae 3 . A -
are someiinwes filled are Lordcred vy & cuncentrution of bhenativte,

houso 4 oan aviti c lined with hemnz+s | S0 ; vt
fougn not a.il cavities are lined with hemne vite. In sorme, the cavities
ére iined with hemimorphic euhedral crystels of quartz which averege

- . - R . e A e i
0.05 mm. in <ength, in others, ihey are complelely {illed but the

guariz is ferj'fite Srained, more sc than the average groundmass. Tae
secondary introduction of quaris is shown by the later f111ing of the
cavities and especially alcrn: cracks cr mnute fiscures., The cavities
are not oriented but there is 2 se=i-ori ntetion of fine lines which

L QP A - P g . Y 4 e o - i ~ S277 PR 05 >3 - - ot -
ére interpreted to be minute passageways ncw filled with micrograined
uartz, One such passagewey

ma., ~2 5 S (. = o ey o Y2 i
ne recd color is due to finely disseminated dust particles

or clusters of hematiie. Yagnetite is present :s grains and euhedral
cubes. Il is speckied with hematite and in most instances is completely
surrcunded by hematite. The limonite is present as an alteration

product and stains are prevalent throughout the mass.

2
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3
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iy is a secondary mineral in cne of the cavities.

It cccurs a eprerulites and intermingles with the Quartz.

The gquartz dikes cutting the Carlion rayolite at Yedicire

Bluff are a light bluish gray with clear graines of quartz in & densc
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Cuartz srovné-ass whiel oives the dikes : norphyrd tic-like texture,
™ 22

he inclusiong are numerous emall grains of titanite, leucoxene
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magnetrie, tictite, and kzolinized feldsper. The present state of the
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accunilation of talus prevents the exeminstion of the interseciion of
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The Si anal tntain énd “ediecine Bluff guerts dikes are the
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largest cnes observed in this srea. Sraller ik or veine ere frmnA

like those in fec. 3, T. 2 W., R. 13 ®s They cannot be followed more

converge, anc branch off. Scowetimes they cen ke found

taty

\

are not present in this area. They are found ir the grenites of the
western part of ihe VWichita Vountains, UThese dikes are of interect
scientifically &s aegirite-riebeckite cikes are of rare cccurrence in
the world. Riebeckite occeurs in ithe Quanzh granite as an accessory

and as a rcck forming ferromegnesian mineral.

Pegmatites and VMiarolitic Cavities

Ande:r".scnz}“L wrote his thesis on the occurrence and origin of

pegmatites and miarclitic cavities in the #ichita Mountain System. Thi

“S
T}'»- C.o’ po L,Dn
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Rogers, op. cite.
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Anderson, op. cit.
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detailed discuesion. dikes were

Outcrops of pegmatite
the areaz stugied. ne miarolitic cavities noted cdo not

those describeg by Anderson.

Heavy linerals
TABLE 8
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should be consulteg T

not

oY &a

found in

differ

rcm

(1) (3)

Vagnetite 270 86,2 85.5 8L.0 33.4
Henatite 2.0 8.0 L. 3.6 3.0
Pyrite aoa e o s e LR o 1.0 . e
Zircon . % ' T Bl 6.6 1.9
Fluorite i e 1.0 0.9 1.8 17
Hotite . ¥ & 1.5 3.8 3.0 AR
Clinozoisite 6.0 P PR S 7 i
Epatite 1.0 . o TR . s s s s
Rock forming 6L4.0 s ey TR v 60,0
1. Gabbro-Anorthosite, Sec. 29, T. 3 W., R. 1L ¥., north Quanah

Parker Lake.

Carlton Rhnyolite, Sec. 28, 7, 3 M., R, 13 | PR
Davidscn licrogranite,
west flank of Pratt Hill.

En)

L. ZLugert Grenite, Sec. 19, T. 3 N., R. 13 W., sou
¥ie Seott
5. Quanah Granite, Sec. 12, T. 2 Hey Re 14 W., sou
Craterville.
%  Riebeckite
The method used in studying the heavy mineral

been descrited. A set of tio slides for each rock of t

vre o
q1ngcs,

op lt.

Sec. 23, T. 3 W., R. 13 ¥W,, north-

th flank of

th of

S

§ nas already

his area are on

file in the School of Geologyve
as

mesh,

The first contain th

heavy minerals

they were retained on the 200 mesh zfter passing through the 100
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0iten the blood red eolor of hematite grades to a yellow in reflected
2 ohd mm 2 1 s lat 1 1l

light and the percentage of limonite cannct he calculated with any

dezree of accuracy,

Pyrite. The percentage of pyrite is guite veriable in the

specimens analyzed. It appears
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the magnetite. It has & brass yellow color in reflected lirht. In
ore count of a microscepic field it amounted to ten per cent, though
averaging one per cent for the whole slide

Zircon., The zircon percentages were small in the thin

sections bul occurs quite ebundantly in the heavy minerals. The greates

mount is in the Lugert granite. This is followed closely by the

Davidson microgranite. The zircon of the granite and microgranite con-

taix of what is thought to be smaller crystals of zircon.
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There is no orientation of these inclusions. GCus bubbles are quite
noticeable in the Davidson zircon but the bubbles alsc occur in the
Lugert zircon. The zircons crush out as prisms terminated hy pyramids.

Fluorite. Fluorite occurred in every speciren excent the

-

=2

<

U

gebbro-anorthosite. It has the highest percentage in the Lugert granite,

followed closely by Lxe Quanzh granite. The cctahedral cleavage is
prominent., The fluorite varies in color from colorless to purple or
pale pink., The purple is not constant but rather it occurs in streaks
and btlotches. Inclusions consist of gas bubbles and magnetite. The
gas bubbles are more numerous than ithe magnetite.

Biotite. The Davidson and Lugert contain by far the highest

percentage of biotite. Its color varies, even in the same specimen.

Alteration has almost obliterated its characteristics. Red,
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reddish brown, and green are t7e dominant colors. Yosti flakes are

(44
79

basal sections znd interference figure, slight nleochroism on upturned
€cges, and index of refraction, make recopgnition possible.

Clinczoisite. This heavy mineral was found only in the ,abbro-

anorthosite. It is colorless to slightly dusty, of moderzte relief as
compare: To zircon, weak birefringence, and parallel extinction. It
has one good cleavage direction. The grains exhibit an abnerral blue
interference color much like that of chlorite. Uhl25 called a mineral
very similar to this one, zoisite. The field relations here suggest
clinozoisite rather than zoisite. A4 universal stege is not available
and :1,“ the data oblained it cannot be distinguished from zoisite.
ince goisite is a metamorphic mineral and clinozoisite an alteration
(deuteric) product, that is, an iron-free epidcte, it seems more
likely that the minerals is c¢linozoisite. Polk‘é repcrts clinoczois: te
from a gabbro outcrop located in the western wWichita Yountains.
Apatite. Apatite was only found in the gabbro-anortresit
where it occurs as prisms and grains. In all likelihood the apatite
passed the 200 mesh to ihe pan in the other specimens screened., The
heavy minerals that passed to the pan were not examined. The apatite

.L

is colorless and has imperfect cleavage. Severzl prismatic crystals

Riebeckite. The rock forming ferromagnesian minerzl found in

the Quanah granite is riebeckite. It is also noted in thin section.

The rock which contains the higher percentages of riebeckite is very

25Unl, op. cit., p..29.

26Polk, Ope cit.



reck without taking snecial precautions ¢ preserve its coherence,

Eherefore, the riebeckite is described here since the individual grains

3

are easlly concentrated in a heavy mineral anslysis.

LS

The riebeckite is strongly pleochroic, changi

bPlue to a light blue on rotation. It occurs as elon; sate prisus.

The darger crystals measure 1 cm. The content varies throughout the
outcrop. The rieteckite occurs in minute crysizls in the thin section
of a specimen teken Ircm the outerop in Sec, 18, T. 2 W., R. 13 W. The

riebeckite in part has been hydrothermally introduced.

mi-

Alteration products. The alteration products such as

chlorite, epidote, leucoxene, and limonite were present but not in-

A

cluded in the count. Their presence and importance have been noted in

the cescriptions of the thin sections



CHAPTER V

THE EVMPLACEMINT AND AGE RELATIONSHIP

OF THE IGKEQUS ROCKS

Introduction

The igneous rocks of the Fort Sill Reservation outcrop as
hills and peaks protruding through a mantel of Permian "Red Beds" and
talus, Well records show that the steep slopes of the granite hills
continue for several hundred feet eastward beneath the present "Hed
Bed" surface.t Deeper wells? off to the flanks indicate that the slope
becomes gentler farther away from the surface outcrops. An arkosic sand
was encountered at 1,430 feet to 1,448 feet in Sec., 3, T. 3 N,, R. 10 W,
Igneous rocks also were encountered at 1,920 feet in Sec. 33, T. 3 K.,
R. 10 ®.; at 2,030 feet in Sec, 29, T. 2 N., R, 10 W.; at 1,960 feet in
Sec, 15, T. 1 S., R, 15 W,.; &nd at 1,860 feet in Sec. 30, T. 1 3., R,

13 W,, but records do not indicate which igneous rocks the drill en-

countered,

Lraylor, op. cit., p. 31

rank Gouin, "Geology of Comanche County," Okla, Geol, Sur.,
Bull. Ko, L1-DD (1928).

91
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Decker3 notes thats

« « « Significant evidence that the structure of

the sedimentary rocks is intimately related to the

- J » 5
igneous masses away from which they dip as & general
rule. The masses suggest strongly their local influ-
ence on minor structure. There is also evidence that
the early sediments were laid down on an irregular
igneous surface with peaks of the igneous rocks sup-
plying fragments through nearly 100 feet of the basal
sediments,

The overall structure cof the sedimentaries as seen today in
the eastern part of the system is that of two anticlines, the Fort Sill
and Blue Creek Canyon, converging at about 20°, The dip of the sedi-
ments on the most southern flank is 12°, plus or minus. The beds of
the northernmost flank dip away at a much greater angle. Just north
of the Wichita kountains occurs a large syncline, the Anadarko Basin,
with a steep south flank and a gentle north flank, The axis of this
syncline roughly parallels the axis of the mountain.h The strike cf the
principal ridges and the alignment of the igneous peaks parallel a
marked zone of fracturing or major jointing.

A close similarity exists between the Wichita hountain Systen

and the Arbuckle Kouniains and they are thought to be closely relateds.

3C. E. Decker, "Progress Heport on the Classification of the
Timbered Hills and Arbuckle Group of Rocks, Arbuckle and Wichita Koun-
tains, Cklahoma," Okla. Geol. Sur., Cir. No. 22 (1939).

hR..W. Sawyer, "Areal Geology of a Fart of Southwestern
Oklahoma®, A. 4. P. G., Vol. 8, #3 (192L) pp. 312-321.

5Taff, op. cit., pp. 11, 80.
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In 2 few articles the Ouachita=-Arbuckle~Wichite~Amarillo Hountain
Systems are linked collectively but it is beyond the.scope of this the-
sis to evaluate the evidence for this theory. The fiichita and the
Arbuckle Mountains have approximately the same strike, namely, K. 70° W,;
the strata are essentially the same in lithology and siructure, either
in the rocks which outerop or in the subsurface strata adjacent to the
mountains; they were uplified at approximately the same time; and with
reservatioﬁs, the igneous activity was similar in nature,

It is concluded that from pre~Cambrian through Paleozcic
time, and perhaps into the kiesozoic, there existed an orogenic belt
through the scuthern region of Oklahoma. It is further concluded that
the elongation of the igneous rocks is essentially parallel to the tec-
tonic axis of this mountain range. However, the protrusion of the
present—day peaks and ridges above the Permian mantel does not prove
that their elongation has always been in a K. 70° %, direction. The
erosion of the past, subsequent deposition, and faulting, could shift
the outcrops in such a way as to disguise their true elongation. Yet,
with the data available, their true elongation cannct differ greatly
from that apparent today. The Wichita Hountains are located in this
orogenic belt and thus at times were affected by these earth movemenis,

The dimensions involved in the ¥Wichita ountains are not

great ﬁhen.compared to other mountain chains.



Daly6 states that:
in a given mountain chain, the abundance and observed
sizes of batholiths tend to be directly proportioned to the
intensity of the orogenic crumpling,
The orogenic crumpling may have been great, but if this is so, the evi-
dence is covered by the Permian sediments and it can be in no way compared
to the intense folding and crumpling some mountains have been subjected
to. Except for the Keers quartzite, there has been noc record that pro-
found metamorphic agents have been active. Information aveilable indi-
cates that the area was & peneplane in early Cambrian time and later
was uplifted and subseguently the Cambro-Ordovician sedimenis were de-
posited. Near the close of the Ordovician time the area was involved
in a regional upliit and near the end of the Fennsylvanian period there
was another and wmore drastic rejuvenation.
In late pre-Cambrian7 time 2 magme originated probably in the
form of & bathclith which marks the beginning of recorded history of the
igneous rocks of the VWichita Hountains, fﬁe various rock types of this

area are usually considered to be differentiates of this original deep

seated magma, which most petrographers believe was basic in character.

6R. A. Daly, Igneous Rocks and The Depths of The Earth,
¥cGraw-Hill Book Co., Inc., (1933) p. 117.

E. S. Larsen (Harvard) reported to the Cklahoma Geological
Survey that the zircon crystals of the zircon pegmatite which represents
the latest igneous activity in the mountains as being €75 million years
old, thus being pre-Cambrian,
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\s evidernced by the presence of a roof pendant of the iieers
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guartzite in the gabbre-anorthosite and the Lurert granite, these intru-
sive rocks were covered by an unknown thickness of rocks, some or all
of which were sediments, That the original sandstone bed, 2¢ pointed
out by Herritta, covered a sizeable area is evidenced by the scattered
coterops. It is not known whether these bades were tilied and therse

i5

no infermation on their thickness, structure, or surface relief,

Ape Helationship

The majority of geolegisis who have dene work in the Wichita
Kountains place the gabbro-anorthosite as the oldest igneous rock in the
mountains., The Lugert granite intrudes the basic rock and has apophyses
into the gabbro-anorthosite., The former is, therefore, younger than the
latter. The Lupert eranite bounds the gabbro-anorthcsite on all sides
in this areaz,

The Cariton rhyolite is intruded by the ﬁavidson microgranite.
Stringers of the microgranite are found in the rhyolite, PFPhenocrysis
of orthoclase and quartz have been incorporated inte the microgranite
near the contazct. Inclusions of ihe rhyolite are found in the micro-
granite, The Carlton rhyolite is, therefore, older than tbe Davidson
microgranite., The Lugert granite, on coming in contact with the Carl-
ton rhyolite, becomes finer grained and granophyric. In varicus loca-

tions the granite has induced alterations in the rhyolite. Apophyses

8C. A. Herritt, "Neers Quartzite,” Okla. Acad. Sci., 19hL7.
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of the granite are also found in the rhyolite?, The Carlton rhyolite is
older than the Lugert granite.

The Davidson microgranite is intrucded by the Lugert granite.
Small dikes and stringers of the granite are found in the microgranite.
The Lugert granite becomes finer grained and the facies border is not
too well marked in certain places., Thus, the Lugert granite is younger
than the Davidson microgranite.

The age relationship of the Quanah granite was not determined
in this area. Taylorlo and Hoffmanll placed the Quanah granite as the
youngest granite rock. It is likewise considered the youngest.

‘ The large aplite mass intrudes both the Lugert and Quansh
granites. It is not clear whether this body is the same age as the
small aplite dikes.

The criteria listed above indicate that the igneous rocks
were intruded in the following ordert pabbro-anorthosite, oldest, Carl-
tmrmﬂﬁ@Dwﬁwnﬂummmw,h@ﬂgmﬁ%,md%mwgmmm,
youngest, Subsequently, there followed a series of diabase, aplite,

and quartz dikes, which represent the latest igneous activity in the area.

Emplacement

The classification used in this thesis to define igneous

bodies is the one proposed by Daly‘12 which is based upon the method of

78ain, op. cit.

107a510r, op. cit., D. 32.

i%Hoffman, ons cib. Do 43
Daly, ope Cit., p. T6.



intrusion, that is, injected bodies and subjacent bodies.

Gabbro-Anorthosite

The gabbro-anorthosite represents an early differentiate of
the batholith., A gabbroic or closely related noritic magma served as
the parent of the anorthosite. The segregation of the plagioclase is
generally considered to have been due to gravity separation., The an-
orthosite, therefore, is a phase of the gabbro.

The small areal extent of the gabbro-anorthosite of this
area does not afford sufficient data to describe iils shape or form of
intrusion accurately. It was intruded into the leers sandstone. The
sandstone has been metamorphosed and only a few isolated outcrops re-
main to indicate the nature of the pre-Clambrian rcof, Whether the
gabbro-anorthosite is the upper limit of the intrusion that came into
place by crosscutting the countiry rock or an injected body from the
batholith remains a debatable question, The gabbro-anorthosite bodies
of the pre-Cambrian were probably laccolithic or lopolithic in origin13.
The earth's original crusting and conditions seem to have been then
specially favorable for the development of these big, monolithic basic
masses which implies somewhat peculiar conditions of the post-Archean
and pre-Paleozoic., Other types of outcrops are known, namely sills,
dikes, veins, bands, phases, and smaller bodies, but the larger masses

belong to the laccolith and lopolith classification. Therefore, it is

L1bid. p. Lh.
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Wichita iountains is a laccolith or a lopolith, o are so
frequent in this area, it may be a sill., It had an irregular roof with
projections both downward and upward.

The schistose appearance found in the gabbro-anorthosite is

not thought to be caused by metamcrphism but rather due to a late move-

ment in the body.

Carlton Rhyolite

Rhyolites are a textural variety of the granite clan and may
be either surface flows or intrusiveslh.

A granitoid texture generally implies a plutonic or hypabyssal
magma chamber and a uniformly slow rate cf cooling which allows the
continued growth of wide-spaced crystals until complete sclidification.
If 2 crystallizing megma is moved from a deep-seated to a shallow environ-
ment, it becomes subjected to different conditions. ‘The faster rate of
cobling, aided by the escape of occluded [luxes, mineralizers, and
hyperfusibles, may induce a condition of viscosity which is too great
for free molecular diffusion, and crystallization is started simultan-
ecusly at many centers. The pherocrysts are thus embedded in a finely
crystalline granular groundmass. Conversely, if a body which is carry-
ing growing phenocrysts is undercopled, the rock then consists of

phenoerysts set in a matrix of glass. The latter process whereby the

th. F. Grout, Fetrography and Fetrolory, MeGraw-Hill Book Co.,
Inc.’ 0-932) pp. 53, 5?0




phenocrysts are set in a fine grained groundmass does not require the
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Carlton rhyolite to be a surface or near surface rock. On the other

hand, the reported aporhyolite sugge:

1ith the Carlton rhyolite indicates
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The structuares
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that its relative position with respect to the other rock types have
been influenced by two anticlines.

The axis of the two anticlines, namely the Fort 3ill Anticline
and the Blue Creek Canyon Anticline, strike in a general northwest-
southeast direction, The northern anticline, the Blue Creek Canyon, is
less then half as wide as the southern one, and the central igneous
axis is cxposed as a few isclated outcreps of Carlton rhyolite, Tre

southern anticline, the Fert Sill, is the larger of the two and its

axial crest parailels zrnd coincides with the long axis of the Carlton

rhyolite cuterep of this thesis area. The amount of uplift cannot te

The rossibility that these two anticlines were remnanis of
two pre-Carbrian ridges does not alter the interpretation of the Iorm
in which the rhyclite was emplaced., If they are ridges, then the vp—-
1ift was horsi-like, otherwise, these two anticlines have influvenced the
outcrep as they would in sedimentary formetions, that is, sills over-
lying each other yield>topographic feztures similar to those formed by
stratified sedimentary formations,

The previcusly undescribed outcrops of the rhyolite found
during this work increase its known areal extent. If the supposition

that the outcrops of the rhyclite are continuous in subsurface is
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correct, the Carlton rhyolite may have a surface and subsurface extent
equal to that of the Lﬁgert oranite of the eastern half of the Wiichita
Kountains,

The flow lines of the Carlton rhyolite furnish some informa-—
tion on the emplacement of this TocK. Ine jointing found inciuded both
primary and secondary tectonic regional types. dinterpretatlons of the
primary jointing is based upon Balk's Hemoirls on the structural be-
havior of igneous rocks. The primary ilow structures found in the
rhyolite are tnose tnat were developed during the time of consolidation.
The flow lines are produced Dy an alignment of the pnenocrysts oi
orthoclase and quartz., Sufficient readings were taken to ascertain
the general relationship of the flow lines to the joilnts. Frimary ilow
structures include cross Jjoints, longitudinal joints, diagonal joints,
and primary flai lying joints,

Cross joints are developed perpendicular to flow lines and
are formed when the outlying portions of an intrusion have begun to
consolidate while the interior remains in a partly fluid state. The
cross joints of the rhyolite are not well developed. When found, they
are perpendicular to the flow without much deviation., Cross joints are
best deveioped in relatively deep levels of the crust. Surface or
near-surface intrusions are usually lacking in cross Jjoints.

Longitudinal joints are sieep planes that strike parallel to

=4 : . 2 o
13z, Balk, "Gtructural Behavior of Igneous Rocks," Geol. 50C.

of Amer., Hemoir 5, July, 1737.
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the trend of the flow lines. These fractures are kept closed by lateral
compressive stress. This type of joint is very well developed in the
rhyolite, Almost without exception, these joinis are present wherever
flow structure is encountered, They are easily identified by theilr
fough, wavy, and clesely spaced surfaces. Since the majority of the
flow lines are in an east-west direction and the flow planes are verti-
cal or nearly so, the longitudinal joints coincide with flow planes.
This type of joint may be due 1o contraction of the conling mass or by
further injection into a body which 1is cooling.

Diegenal joints are steep planes that form angles of approxi-
mately forty-five degrees with the trend of the flow lines., Ihe diagon-
al joints are well developed in the rhyolite, They do not deviate from
the forty-five degree position for an east-west flow except where the
flow directions change locally. If the change in direction is consistent
for any distance, the diagonal joints become adapted to the new direction.
In some places the Jointing 1s so regularly spaced that hexagonal blocks
are produced. These joints are caused by & lateral compressive siress
which is normal to the direction of flow and in a way are to be regarded
as shear planes.

Primery flat-lying joints are best developed in sheet—like
intrusions. Herizental or rear-horizontal floors or rcofs and low dip
of flow layers facilitate their development. Their origin may be due
to volumetric changes, differential load, or the attitude of the cocling
surface. Exfoliation ofttimes produces pseudo-flat~lying joints. Flat~

lying joints were not determined for the Carlton rhyolite.
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The rhyolite underlies the Lugert granite and the rhyolite-
granite contact plane 1is essentially horizontal, On the south, west,
and north, the Carlton rhyolite dips under the Lugert granite. In
other locations where the rhyolite outcrop is relatively small and
completely surrounded by the granite, the dip is always away from the
rhyolite.

The elongate Carlton outcrop centering in Sec. 15, T. 3 N.,

R. 13 W, has an upper surface that is essentially horizontal, The
exposure in the small ravine carved by Little Medicine Creek shows the
relationship of the Carlton-Lugert contact to be nearly a horigzonta
plane, Variations from the horizontal were noted as in Sec. 16, %..3 K.,
R. 12 ¥%., but the outcrop is relatively small, The nature of the lower
portion of.the rhyclite body is entirely unknown.

If the interpfetation of the texture, the deformation result-
ing from the Fort S5ill Anticline, the areal extent of the rhyolite, the
flow structure and associated jointing, and the near horizontal contact-
relationship, was made correctly, the Carlton rhyolite was emplaced in
the form of a sill or a surface flow,

If an exposure of the original upper surface could be found,
the form of the rhyolite and whether it surfaced or not, could be deter-
mined more accurately. If the rhyolitic texture was acquired at depth,

6

the aporhyclitic texture as reported by Taffl and Taylor17 would

represent the upper quick-chilled phase. On the other hand, the

16
Taff, op, cit., p. 6k.

17 = -
71aylor, &b, cit., pe 3.
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aporhyolite might represent that portion effused and open to the sky.
If the rhyolite did surface, the subsequent intrusions of
the Davidson microgranite and the Lugert granite were throuch horizontal

planes of wezlness in th

AL

rhyolite, and the injections split and lifted

the upper portion of the rhyolite. These upper perts, if they existed,

-

probably were eroded when the area was peneplaned during the lLipalian
intérval. The ignecus outcrops along the Blue Creek Canyon Anticline

are composed of Carlton rhyolite; the lugert granite is not known to

be present. The rhyolite along this anticline mey represent the oricinal
upper portion which was uplifted by the Lugert granite. The Blue Creek
Canyon area has not been studied in detail and information is lacking on
this poinv.

The rhyolite was intruded or extruded in a general east-west
direction. It may have been injected through the gabbro-anorthosite or
along an upper surface of the basic rock. The intrusion of the Lugert
granite could have split the rhyolite from the gabbro-ancrthosite and
réised the rhyolite. Or, it may have intruded the gabbro-anorthosite
and raised the rhyolite and gabbro-anorthosite, both of which were later
eroded. Perhaps some of the rhyclite has not yet been exposed. i g4 o
culty does not arise in the emplacement of the Carlicn rhyolite, The
question, whether the rhyolite surfaced or not remzins unanswered.,

Ln inspection of the map which accompanies this thesis reve:ls
that the sedimentary Arbuckle Group on the southern flank of the igneous
rocks -has a maximum éip of twenty-four decrees to the south and the

Arbuckle limestone on the northern flank has a maximum dip of fifty-five
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degrees to the north. A recomstruction of the area before the
Pennsylvanian~Permian uplift would lend support to the idea that the
rhyolite has been arched, though the possibility of old ridres cannot
be discarded, The present planes of the flow layers would retain their
original orientation if the uplift was horst~like but if the uplift was
by arching, the attitude of the flow planes would be affected,

The jointing related to the flow structure indicates that the
rhyolite was already partly c:ystallized while it was being emplaced,
A thin section of a specimen teken from Signal iountain, Sec. 5,

T. 2 N., R. 12 W., shows that the groundmass has been fractured after
consolidation, but while it was still hot, recementation had taken
place., Lateral compressive siresses were active as evidenced by the
longitudinal jointing.

From all the evidence available, it appears that the Carlton
rhyolite was emplaced as a sill at shallow depth., There still exists

a possibility that it was a surface flow.

Davidson Microgranite
The best criterion as to the manner of emplacement of the
Davidson microgranite is that it was injected along planes of weakness
at a low angle to the horizontial. The plane or planes of weakness along
which the microgranite was intruded was in the Carlten rhyolite. The
microgranite inirudes the rhyolite and in turn is cat by the Lugert
granite.

The shifting of the Davidson-Carlton contact up gradient in



the intermittent streams which empty into Lake Thomas in Sec., 23,
! 3 T S RS O £ T S Ce. e A
Te 3 Noy, Re 13 W, on the flat west of Fratt Hill indicate tha
upper surface of the microgranite is near horizontal at this location.
3. J

The sudden increase in elevation of the Davidson~Cariton contact on the

northwestern face of Pratt Hill, Sec. 24, T. 3 N., R. 13 W,, is thought

to be the result of the fault in Pratt Hill which previously has been

mentioned.

The Davidson~-Lugert contact has approximately the same eleva-
tions at the various exposures; the Davidson microgranite underlies the
Lugerl granite, 'The_Carlton rhyclite urderlies the Davidson microgranite,
bﬁt in Fratt Hill the microgranite intrudes the rhyolite.

The microgranite of Pratt Hill and the outcrop located in the
N, W. 1/4, Sec. 1k, T. 3 N,, R. 13 W, probably are continuous., In trac-
ing the microgranite caterop from Pratt Hill in a northwesterly direction,
the rock disappears under a Fleistocene gravel ridge. Undoubtedly, it
extends farther to the northwest where it is found below the Lugert
granite. The microgranite outerep in the K. ¥, 1/4, Sec. 1L, T. 3 N.,

R. 13 W, is separated from the Lugert granite on the southeast by
Fleistocene gravels and sediments of Recent ape. If the microgranite is
continuous, as is here proposed, then the Davidson microgranite forms &
nearly horizontal sheet and is continuous for a considerable area.

The texture of the microgranite is aphanitic, dense to very
fine grainéd, and is indicative of a near surface emplacement or a
quick-chilled body. The absence of phenocrysts might suggest that the

body was relatively small or was supplied from a source in which



crystallization had not progsressed far encugh to fcrm crystals of a

larger dimension.

As the Carlton rhyolite cooled and contracted, planes of weak-

&

ness were developed in the form of joints. OSubseqguent movement may have

o

produced shear zonesS. The Davidson microgranite is interpreted as an
intrusicn along one or more of such zones of weakness in the rhyolite.
The rhyclite was solid before the microgranite was intruded as some

inclusions of rhyclite ha

o
®

sharp and angular outlines.
Resistance Lo the magma injection by the rhyolite, or an

internzl resistence in the microgranite liquid caused the alignment of

@

:J

the very fine grains producing filow lines. The flow lines cof the micro-
cranite strike in an cost~west direction which perallels the general
strike of those in the rhyolite. However, the dips differ, those of

the rhyolite being fifty-five degrees south while those of the micro-
rranite are [ifly degrees norih,

Prom the criteria given above, the Davidson microgranite is
consicered to have been injected in the form of a sill along horizcntal
or near horizontal planes of weakness in the Carlton rhyolite. The
thickness of the present outcrop does not exceed fifty feet. This body
was injected in a solid and somewhat cooled mass and was quickly chilled.

Subsequently, the microgranite was intruded by the Lugert

)

granite. The Davidson ouicrops mapped b Boffmanlb on Mounts Wall and
T 3%

138 g
Hoffman, op. cit.
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Tarbone may represent the upper portion of the microgranite that was
split and lifted by the invading Lugert magma as it intruded through

the Carltcn rhyolite and Davidson microgranite. The microgranite out-
crops on Mounts Wall and Tarbone occur at hirher elevation than do the
microgranite outcrops of this areaj a difference of about LOO feet. The
rhyolite is not known to outerop at these higher locaiions. These out-
crops of Davidson microgranite may represent erosiopal remnants cf a
once continuous sheet of microgranite which may nave extended through

this area.

The structural map which is included in this thesis shows the
nature cf %be floor on which the Lugert granite was intruded., The floor
is not even. The irrecularities are caused by protrusions of gabbro-
anorthosite, Carlton rhyolite, and Davidson microgranite.

The ignecus rocks that preceded the Lugert granite were cool
or cold when the latter was intruded as chilled contact phases are
found, while away from this gone the granite is mediun grained. The
texture of the Lugert granite indicatles an sbyssal or hypabyssal ernviron-
ment. The Car tom rhyolite underlies the eranite, The rhyolite is con-
sidered to be a near surface or surface emplacement and in scme way an
upper portion of this rock must have served as 2 covérinz for the granite.
If the rhyolite acguired its tex%ure 2t depth, the emplacement of the
g?anite offers no serious difficulty. However, if the rhyglite surfaced

or was emplaced near the surface, as the writer believes, the covering



necessary to impart the abyssal oT hypabyssal texture to the granite
requires special consideration.

Three hypotheses will be presented. They will be given in the
order of importance, the first being the one thalt agrees with most of
the data found during this worke

The gabbro-anorthosite was intruded iﬁto older pre-Cambrian
rocks, some of which were sedimentary rocks. The Carlton rhyolite was
intruded through the gabbro-anorthosite or along an upper surface of
the basic rock but in such a way &S to be emplaced as a surface flow or
near surface sill. 1t was thick and had an areal or subsurface extent
of tens of square miles.

The Lugert granite was emplaced as a sill and sought out
sones of weakness. In some places it intruded through the previous
igneocus rocks to reach sedimentaries where it spread out in a manner
resembling interformational sheets at unconformities, The granite, in
part, was intruded through zones of weakness in the Caritcn rhyolite.
It cut through and lifted the upper portion of the rhyolite which ser—
ved in part as the retaining upper surface of the granite sill. The
rhyolite and the overlying sediments which may or may not have been
present, afforded ample cover for the granitoid texture of the Lugert
granite.

The second hypothesis which postulates a pre-Lugert faullt
is not necessarily in opposition to the first theory presented.

The gabbro-anorthosite lies to the north of the Lugert granite.



109

The basic rock is medium to coarse grained which would indicate an

aoyssal or beabyssal‘crystallization, other factors being lignored,
U Y e T o - e T Y. = and it s b
The Carlion rhvolite lies to the south of the granite, The contach

with the pabbro-anorthosite on the north of the granite and the contact
with the rhvolite on the south are at or about the same ¢levation, Thus,
pbefore the Lugert granite came to place, the gabbro-anorthosite had been
upthrown to where it 12id at or about the same elevation as the Carlten
rhyolite. The fault or perhaps a series of faults preceded and possibly
neralded the intrusion of the lugert granite. The eastern area of the
Wichitas, for the most part at least, was still covered by pre-Canbrian
sedimentary rOCKS.

The third hypothesis is based on the rhyolite acquiring the
apnanitic porphyritic texture at depth. In this supposition the Lugert
cranite was injected alona horizontal or near horizontal planes of weak-
ness in and along the upper suriace of ine Carlton rhyolite. The me-
chanics of emplacement embodies rmuch the same principles descrined for
the Davidson microgranite, though in no way comparative in size.

There is one guestion which repeatedly offers an obstacle to
the emplacements of the igneous rocks. Thab is: what was the nature
of the upper portion of the rock which acted as the roof and why isan't
there more evidence of its existence than the few remnants of Meers
quartzite and possibly the Davidson microgranite of Mounts Wall and
Tarbone. If the Lugert granite of the eastern area is one and the
same granite as that in the western area, the original retaining sgrface

of some pre—existing rock extended throughout the Wichiva area. For
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the eastern part, with the exception of a few outcrops of kKeers quartz-—
ite, the nature of the top-most igneous rocks and their roof are un-—
¥novmn, Perhaps sufficient credit is not given to the magnitude of pre-
Cambrian erosion. The nature of this upper portion may be betiter under-
stood as the intervening area belween the eastern and western portion
are siudied in detail,

Though not conclusive, the structural mep gives support to a
sill-like body of the granite. Apparently the granite was intruded
from the west, The lugert granite does not outcrop east of the area
included in this thesis. The igneous rocks extend eastward in subsur-
face.

The Lugert contact with the gabbro-ancrthosite along the
northern base of Mounts Scott, Wall, Sheridan, Tarbone, and Baker is
approximately horizontal., The contact~line follows the contour lines
without marked variances. The exception is found in the high pass

p :
between Mounts Wall and Sheridan.

As previously mentioned in the emplacement of the Carlton
rhyolite, the granite-rhyolite contact approached a horizontal plane.
Those dips which are not horizontal are attributed to the irregularities
of the floor over which the lugert granite passed.

In the western part of the ¥Wichitas the Lugert granite nas
been interpreted as a sill by Polkl9. The sill-relationship is also

shown there. Sills are common in many of the igneous rocks of the

i

Folk, op. cit.
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“ichite Mounteins. The evidence gathered during this work indicates

r+ 4 — . -~ 5 s a v doohe Renn G
that the Lugert granite of the eastern Wichita ilountains also was en-

pliacesg

Quanah Granite

The areal extent of the Quanah granite in this area is not
sufficient to afford data to accurately describe its shape or form of
intrusion.

Taylorzo named and described the (uanah granite. He states
that "the latest granite mass is represented by the Elk ¥ountain intru-
sion, probably in the form of a batholith". Hoffmanzl interpreted the
Quanah granite as a sili. Anderson‘2 finds evidence in the presence of
the pegmatite dikes associated with the Quanah granite suggestive of its
being a deep seated batholithic intrusion.

Sufficient data are not available cn the mode of emplacementu
of the Quanah granite; the writer is unable to classify the intrusion.
Taylor23 classified the Quanah granite as a batholith; Hoffman2h named
it a sill.

Dikes and Veins

The disbase and apiite dikes, and quartz dikes and veins, &are
subsequent in origin to the main mass which they accompany.

An injected body will commence 10 cool when it comes into con-

tact with the country rock. This cooling naturally begins ad jacent to

20

o, teylor, cp. cit., P- Bi.
“ Hoffman, op. cit., Pp.
Z.’L. 2 3 T
,~Anderson, op. cit., p. 62,
23ma S 5
:,!a. \-L[)-L} Ol e ClL t., .t' ?'
‘uHofLman, OD. Cit., P« 48,
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the periphery. The solidification by crystailization resulis in contrac-
tion which breaks this outer poriion into jointed masses. This recduction

in volume of the outer shell upon & still molten and liquicd interior, aid-
ed by ithe weight of this mass and the overlying country rock, lorces an
injection of the magma upward into ihese fissures and also inlo ike
country rdck. The aplites commonly are found in the central mass and
the diabase more freguently in the outer portion and in the couniry
TOCKe
‘They are termed complementary dikes because together they

represent the composition of the main magma with which they are associa=-
ted, however, the magma has in some way become divided into two unlike
sub-magmas, thus the diabase and apiite compositlon.

. As the process of differentiation by crystallization goes on,
there will be a concentraticn of the substances not recguired in uie
formation of the minerals at that partlcuiar stage of the crystalliza-

tion. This process continually tends to produce minerals with a higher

silica percentage. In the late stace the unconsolidated magua would be

»

high in silica conlent and the escaping water solutions which now pene-
trate the already solid but still hot igneous body carry silica., This
is deposited as quartz dikes and veins in pre-existing joints and
fissures.

The diabase dike in the quarried face at Lake Thomae Dam is
cut by an aplite stringer, and in other locations the age relationship
- shows the diabase to be older than the aplite. The igneous activity

was culminated in the formation of Lhe quartz dikes and veins which
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represent the last igpeous activity in the area,
In rnearly every instance the dikes and veins coincide with
h shear zores which are parallel

‘;‘he :'}:’_’.;;OI‘ or minor i et

il

to the scinting of the area,
o <o
e (,."J,ua.:)ah—

The large dike-~like body of aplite which intrudes t

Lugert contact sought out planes of weakness between the two granites.
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CHAPTER VI

CUNCLUSIOR

“The archipelago-like arrangement of the granite mountains
and peaks in the plain leaves one to assume that only a small part of
the igneous core of the Wichita uplift is now exposed"l. |

The igneous rocks of the Fort Sill Reservatiocn suffered con-
siderable erosion from the time of their uplift until they were covered
by Permian sediments., With the exception of the gravel formation the
¥iichitas have suffered relatively little ercsion and weathering since
Permian time.

The order of intrusion of the igneous rocks and the evidence
of their ages is summarized below; reading from oldest to youngest.

Gabbro-anorthosite (Cut by Lusert granite in this area, and
by other granites in other areas)

Carlton rhyolite (Present as inclusions in Davidson micro-
granite, does not contact the gabbro-anorthosite)

Davidson microgranite (Contain inclusions of rhyolite, pene-
trated by apophyses of the Lugert granite)

Lugert granite (Cuts Davidson microgranite, Carlton rhyolite,
and gabbr0-¢n0“+houlte,

13afs, op. cit., p. 85.

11l
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Quanah granite (Host to Lugert sranite apophyses, contain
inclusions of Lugert granite

Aplite (Intruded the Quanah and Lugert granites)
Diabase dikes (Cut Quanah granite, host to aplite stringers)

Aplite dikes (Cut diabase dikes) ( This aplite may be the
same age as the aplite listed above)

Quartz dikes and veins (Cut all rocks listed above)

The Permién and post-Fermian sedimenis have veiled many of
the contacts. From the data obtained, the writer has concluded that
the Carlton rhyolite was emplaced as a shallow sill or a surface flow.
The Davidson microgranite was intruded through the Carlton rhyolite in
the form of a sill, The Lugert granite intruded the Carlton rhyolite
and the Davidson microgranite, also in the form of a sill, The nature
of the emplacement of the gabbro-anorthosite and the Quanah granite wa
not determined,

The study of thin sections of the rock types and the heavy
mineral analysis suggest that the various igneous rocks of the eastern
Wichita Mountains are differentiates from a comuon magma. With the
exception of the riebeckite present in the Quanah granite, the differ-
ent igneous rocks of the area are composed essentially of the same
minerals and the feldspar content does not vary more than ten per cent.
The color differences are not marked. The outstanding distinction is
texturally. The acid igneous rocks of the eastern Wichita Mountains
ére classified as leuco-granites, or their textural equivalenis.

Fhases of the Lugert and Quanah granites contain ferromagnesian minerals

in excess of five per cent, in which case the granites are no longer
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Classified as leuco-granites (116), but as granites (226)

It is concluded that from pre-Cambrian throush Paleozoic
time, and p&r :aps ﬁnto the Mesozocic, there 871Stéc an crogenic hbelt
-tnrcu ;i the soulhern region of Qklahioma, 4Also that the elongation of
the igneous rocks is essentially paraliel to the tectonic awis of this
mountain range. The @ichita l‘ountains are located in this bhelt @nd thus
at times were affected by crustal movements.

It is pertinent, therefore, thzt the geology of the Wichita
HYountain System be studied in detail in its entirety. A reconstruction
of tie past geologic activity is far from being complete and the
prebable znswer lies in the compilation of the various detailed studies

new being nede. It is believed that the wichita fountains is thre kev
34

to the subsurface geology in scuthwestern Oklahoma,
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PLATE

Worthern slope of ¥t. Hinds, Sec. 28, T. 3 W.,
Re . Example of general appearance of the
Cerlton rhvolite., Closely spaced jointing has
broken the rhyolite into small anguler Ifrag-
mente which cive the hills a rounded and com-
paratively smooth tocpographic form,

Contact of Lugert granite and aplite, Sec. 1,
T. 2 N., R. 1L W. The aplite weathers more
readily then the medium grained granite. The
Lugert granite supporis srnall jack oak whereas
the aplite is generally void of vegetation.
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Quansh granite, Sec. 12, T. 2 ¥., R. 1L ¥W,,
isolated from main oubterop by Permian sedi-
ments. Coarse jointing produces houlders
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ountains.
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eridan from the northeast.
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granite underlain by gabbro. 7The tree
line indicates the centact.
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Scott, Sec. 1L, T. 3 ¥., R. 13 W. Round-
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Pleistccene gravel ted, Sec. 16, T. 3 N.,

R. 13 W., deposited on the Davidson micro-
cranite. Pleisteocene gravels are wicde-
spread through the eastern Wichita Fountains.
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