ORIGINS AND GEOLOGIC HISTORY OF SILICEQUS METACOLLOIDAL DEPOSITS,
CATHEDRAL MOUNTAIN QUADRANGLE, BREWSTER COUNTY, WEST TEXAS

BY

Andrejs Zarins

A THESIS

Presented to the Faculty of

The Graduate College in the University of Nebraska

In Partial Fulfillment of Requirements

For the Degree of Master of Science

Department of Geology

Under the Supervision of Dr. S, B. Treves

Lincoln, Nebraska

August, 1977






FRONTISPIECE
STRONG AND RUGGED INDIVIDUALS ARE THE KIND
OF PEOPLE IT TAKES TO CARVE OUT A GOOD LIFE
ON THE BLEAK, WEST TEXAS TERRAIN.



TABLE OF CONTENTS

page
INEredUEtION. i vuv s v Snanvnmen s vammeins o s vsasin S aTE b R ¥ & e 1
ACKTIORT RGOS o576 5 #4550 bR EN RS BINS €HUE & 5 6HE6 S0 § 56 RBTRIE F B 50 R e 1
Geographic Description
LBCALRON ov v i s 3 o meuns s 5o wies s € 8 SREER0ES Kt BHGRMEIE S § 55k e 1
REGIOBAY DRLLING: i sivnens v sine ol & b 8 Vawaels & &5 5o woee s keimees 3
Previous Geologic Work......ivvveicsnessonenenssisnnnsvoesesssnsens 5
Stratigraphy..... 6k § R S S § e ORI e viiee e 5
Crossen trachyte..... W% &% § ARSI & 5§ WA R 8 s & e S § w A 8 9
U e A P P T S e E4 & & %245 vk s
Sheep Canyon basalt,....... T b 3t S i S o T T e 17
AGATE TYDRS . . svvov ¢ swwases sws vy e ety € & & Fieee —y
Potato Hill andesite....,......., MppR— ey 1 P 23
Agate types L I L D B D O BB D B DR B I R N D B B B B B B R DR I I I R 125
Cottonuontd Sprany BESETTE. S sae i tiseiowey o s atmbnede s sbmitos 25
ROBLE BUDBS v v v v oo s vwmenytqonppssues cuesaessssssssssess 26
0 Vi R SRR N S 6 TR SR b6 v e e R 26
IRErUSIVE SYRNIEB o vais v siihonvia s SH 0 SN 066 & 6 50700 G B e 29
Silica Solubilities, Crystal Growth, and Formation of Agate and
CONTEORON G & ¢oivioind b v o o5 e 5 s ST EEET § & hSEREEY § 5 CoPome e & sumares 30
Previous Work on the Solubility of Silica......covvevvennnnn. 30
Previous Work on the Nature of Chalcedony........covivuvnnnn. 30
Formation of Metacolloidal Silica......voviviiiiiniiirnnnnnns 31
Stlicic Acid and Silicic BRlS . vvvivessssvunpvas A — 31
Geologic Aspects of Metacolloidal Silica...... P 32
Agate Growth and Formation.........cviviiieninnnnrnncnncnnnns 32
IO ERETENNG'L 0 (a v o o v vnmis 59 Bow Sawarh € & 48 3 AaE 33
Shherdlitic CRYSGAL BYOWEN. ;i o convivvis o s wmmmemas s » 5w weions 33
Morphologies and Textures of Metacolloidal Silica....... 34
Theories of the Origins of Silica for Agates................. 35
Origins of the Agates in Cathedral Mountain Quadrangle..... VR 39
Conclusion and History of Agatization..,....cevvvenne Sk A R 43
Bibliography....... SN TERA S N RETEER § B AR SRR SO P e 46



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

]l

10.

.

12.

13.

14.

15,

16.

17.

LIST OF FIGURES

page
Location map of Cathedral Mountain Quadrangle............. 2
Geologic map of Cathedral Mountain Quadrangle, showing
PrincIpal TOCAIIENES i civuvmnoss s s nasmviois o b s pharanssh s i 4

Pink agate with bytroidal surface in a large vesicle of
Crossen TrachyLe .. ve oy wvwmonys O S EEEETRE S § % S § 18

Three flows of Sheep Canyon basalt separated by fresh-
water limestone beds; Chalk Valley, Anderson Ranch....... 18

Labradorite laths with titano-augite and hematite from
Sheep Canyon basalt, Y-0 Ranch (X23)....ueveeunernnunnnnns 2]

Blue-gray agate nodule of vesicle filled origin from
Sheep Canyon basalt......vevenenennrnenneneennenensnnenns 21

Flower garden agate from Sheep Canyon basalt showing
vertical plume growths. Specimen measures 5.3 x 9.8
. T VO S PRI B 6 B R S A § e e 6 e 22

Flower garden agate occurrence as a lense or layer in
Sheep Canyon basalt, Chalk Valley.....evvieieinnnnenenens 22

Pseudomorph of plume agate after aragonite, from Sheep
Canyon basalt,....ci.us G 58 8RR SRS SRR R . BB AR S 24

Globules of hematite precipitating into bands in red
carnelian; from Sheep Canyon basalt, Agate Hill (x23)...24

Cottonwood Spring basalt with plume agate filling
vesicle,...vuvun. PN ¢ b v v T T LI —— 28

Outcropping of Duff tuff, sandstone-conglomerate member,
showing sorting of a stream channel deposit; Meriwether
Ranch.........cocvvunn.. R Y N RS 28

Duff tuff, airfall tuff member, with glass shards and
alkali feldspar phenocrysts in an iron stained matrix
EUBEEY L | o sixioigiae wh o mimim miein o 5 » sarmscasmcs v s aainiarn & & & Eaimbcass a o & 36

Reniform aggregate structure in a Sheep Canyon basalt
BOALE: i ssnsciiasnsiinvans T YRy SV S PSS 36

Microcollomorphic texture in opal from Cottonwood Spring
basall (R23)saniiosinnorisisnme R s 37

Membraneous tube or stalactitic growths in agate from
Sheep Canyon basalt.....oviiiiiiirineineinnnnnennennnns 37

Spherulitic growth of chalcedony, indicative of colloidal
origins; from Sheep Canyon basalt, Agate Hill (x23)..... 38

ii



Table 1.
Table 2.
Table 3.
Table 4.

LIST OF TABLES

page
Composite section of Cathedral Mountain Quadrangle......... 6
Modes of Buck HI11 volcanic Yockee:iuswsveisissnsmmensssvs 10

Chemical analyses and norms of Buck Hill volcanic rocks...12

Agate types of Buck Hill volcanic rockS.......coeeveveennn. 16

i



INTRODUCTION

The purpose of this thesis is to determine the geology and genesis
of the plume agate of the Buck Hill Volcanic Series, Cathedral Mountain
Quadrangle, Trans-Pecos Texas. Seven weeks in the autumn of 1976 were
spent in the field collecting agates from various rock units and search-
ing for silica sources. Thin sections of the various agates and rock
units were made. X-ray diffraction analysis proved useful for analysis

of weathered tuffs.
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GEOGRAPHIC DESCRIPTION

Location
Cathedral Mountain Quadrangle lies on the southern edge of the
Davis Mountains in northwestern Brewster County, West Texas (fig. 1).

Alpine, the county seat, is located 6 1/2 miles north of Cathedral
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Mountain Quadrangle. The north-south State Highway 118, from Alpine to

Big Bend National Park, bisects the quadrangle.

Regional Setting

The southern Davis Mountains consist of a Tertiary volcanic pile
characterized by a large volume of extrusive flows, punctured by intru-
sive masses (fig. 2). The northern and western boundaries are the Marfa
and the Delaware basins, respectively. On the east, lie the Del Norte
Mountains; the western-most thrust belt of the Marathon uplift. The
Mexican highlands, the Basin and Range physiographic provinces, and the
Appalachian and Laramide orogenic belts all intersect in this region.

Topographically, Cathedral Mountain Quadrangle contains several
distinctive areas of high elevation. The most prominent is Cathedral
Mountain in the northwest part of the quadrangle. An erosional rem-
nant, uplifted by intrusive syenite, Cathedral Mountain provides the
best exposures of the younger volcanic units. Haley Mountain, Elephant
Mountain, and Cinega Mountain are other high areas that are capped by
sills and loccolithic bodies. The topography in the area was devel-
oped by differential erosion, water being the chief agent. The region
is arid. However, sporadic torrential downpours cause rapid physical
erosion. Calamity Creek is the principal drainage system of the quad-
rangle and drains into the Rio Grande River. Minor erosion is accom-

plished by the wind, but due to the abundant grasses.--and shrubs, it is

not as great an agent as water.
Vegetation in the area is principally blue gramma grass. Cacti
and yuccas, wild squashes, catclaw, and lechuguilla grow in abundance.

Cottonwood trees line the major drainage systems,










































































































































