
r-

sf 

s 



 

 

14 7302 

SuRir, 

(5). 

C L ASS la_ 

1)53 

# 4ft 



 

Fluorspar Deposits of 
the Eagle Mountains 
Trans-Pecos Texas 
By ELLIOT GILLERMAN 

GEOLOGICAL SURVEY BULLETIN 987 

A study of the geology and fluorspar 
deposits of the Eagle Mountains 
Hudspeth County, Texas 

GOLGUIL:AL 
t. 

?Ve 

147302 
LIBRARY 

UNITED STATES GOVERNMENT PRINTING OFFICE, WASHINGTON s 1953, 



UNITED STATES DEPARTMENT OF THE INTERIOR 

Douglas McKay, Secretary 

GEOLOGICAL SURVEY 

W. E. Wrather, Director 

For sale by the Superintendent of Documents, U. S. Government Printing Office 
Washington 25, D. C. 



	
	
	
	
	
	
	
	

	
	

	
	

	
	
	
	
	
	
	
	

	
	

	
	
	

	
	

	
	
	

	
	

	
	
	

	
	
	
	
	

	
	
	
	

	
	
	
	

CONTENTS 

Pag«' 
Abstract 1 
Introduction 3 

Location 3 
Previous geologic work 4 
Field work and purpose of the investigations 6 
Acknowledgments 7 

Geology 8 
Metamorphic rocks 13 

Pre-Cambrian 13 
Carrizo Mountain schist 13 

Sedimentary rocks 14 
Permian (?) 14 

Wolfcamp (?) formation 14 
Cretaceous 15 

Lower Cretaceous ' 15 
Yucca formation 15 
Bluff Mesa formation 16 
Cox sandstone 21 
Finlay limestone 22 
Kiamichi formation 25 
Georgetown limestone 25 

Upper Cretaceous 27 
Grayson formation 27 
Buda limestone 31 
Eagle Ford formation 32 

Quaternary 33 
Terrace deposits, younger alluvium, and basin fill 33 

Igneous rocks 34 
Extrusive rocks 34 

Lower rhyolitic series 35 
Trachyte porphyry 36 
Upper rhyolitic series 37 

Intrusive rocks 37 
Rhyolite sills 37 
Eagle Peak syenite 38 
Diabase dikes 38 
Late rhyolite dikes 39 

Structure_ 39 
Folding 40 
Faulting 41 

Devil Ridge thrust fault 41 
Northemt-trending faults.. 42 
Spar Valley fault 42 
North-northwest-trending faults 44 
East-trending normal faults 46 
Late faults 47 

Features caused by landslides 48 
Geologic history 50 



	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	

	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	

IV CONTENTS 

Page 

Mineral deposits 52 
Lead, zinc, copper, and silver 52 
Coal 53 
Fluorspar 53 

History and ownership 55 
Mineralogy 57 

Fluorite 57 
Quartz 58 
Calcite and ankerite 58 
Limonite, hematite, and pyrite 58 
Smithsonite 58 

Origin and paragenesis 59 
Structural and stratigraphic control of ore bodies 61 
Description of workings 62 

Eagle Spring 62 
Deposit in sec. 27 63 
North ore body, Spar Valley 63 
South ore body, Spar Valley 63 
Rhyolite viein, Spar Valley 63 
Shaft 4 63 
Other workings 63 

Description of deposits 66 
Eagle Spring 67 
Deposit in sec. 27 69 
Lucky Strike 69 
North ore body, Spar Valley 70 
South ore body, Spar Valley 75 
Rhyolite viein, Spar Valley 76 
Shaft 4 78 
Tank Canyon claims 79 
Syphon Canyon claim 79 
Deposits in secs. 37 and 48 80 
Oak claim 4 81 
Fox claim 4 82 
Fox claims 1 and 3, and deposits in sec. 45 82 
Rocky Ridge deposits 85 
Fox claims 9 and 10 90 

Reserves 90 
Recommendations for prospecting 91 

References 93 
Index 97 



	
	

	

	

	

	
	

	

	
	
	
	

	

	

	
	
	

	

	

	
	

	

	

	
	
	
	

	

ILLUSTRATIONS 

Plate 
1. Geologic map of part of the Eagle Mountains, Hudspeth County, 

Tex In pocket 
2. Fault and vein map of the Eagle Mountains fluorspar district In pocket 
3. Claim map, Eagle Mountains In pocket 
4. A, Nodular limestone of the lower part of the Finlay limestone, north 

of Lucky Strike prospect ; B, nodular limestone and interbedded shale 
of the upper part of the Georgetown limestone and the Carpenter lime-
stone, Carpenter ('anyon Following page 26 

5. A. Reef-limestone member of the Grayson formation, Carpenter Can-
yon ; B, volcanic breccia of the lower rhyolitic series overlain by the 
columnar-jointed flows of the upper rhyolitic series ; C, two high-grade 
fluorspar zones, Fox claim 10 Following page 26 

6. A, Fluorspar from the North ore body, Spar Valley ; B, Fluorspar 
from pit on Fox claim 1 Following page 58 

7. Geologic map and section, Eagle Spring fluorspar deposit In pocket 
8. Geologic map of Spar Valley and vicinity In pocket 
9. Geologic map and section, Lucky Strike fluorspar deposit, Sec-

tion 26 In pocket 
10. Geologic map of the Spar Valley fluorspar deposits In pocket 
11. Structure sections, Spar Valley fluorspar deposits In pocket 
12. Geologic map. North ore body, Spar Valley fluorspar deposits In pocket 
13. Composite level map, North ore body, Spar Valley fluorspar de-

posits In pocket 
14. Structure sections, North ore body, Spar Valley fluorspar de-

posits In pocket 
15. Geologic map of Shaft 4 fluorspar deposit, Spar Valley area In pocket 
16. Geologic map of fluorspar deposits, Section 37 In pocket 
17. Geologic map and sections, Rocky Ridge fluorspar deposits In pocket 

Figure Page 
1. Index map showing Eagle Mountains fluorspar area, Hudspeth County, 

Tex 3 
2. Map showing area of present report and other areas in western trans-

Pecos Texas on which geologic maps and reports have been published 5 
3. Two interpretations of the Spar Valley fault 44 
4. Map showing location of fluorspar and copper deposits in sees. 37 and 

48, block 65. T. 9 and vicinity 48 
5. Plan and sections through drill holes, showing analyses of samples 

from trenches and drill holes, Silver Eagle deposit 54 
6. Composite level map shaft 2, Rhyolite vein, Spar Valley fluorspar 

deposits 64 
7. Geological map of Fox claim 4 fluorspar deposit, Section 48 65 
8. Geologic map of fluorspar deposit, Fox claims 1 and 3 66 
9. Geologic map of Section 27 fluorspar deposit 71 

TABLE 

TABLE 1.—Rocks of the Eagle Mountains, Hudspeth County, Tex 9 



FLUORSPAR DEPOSITS OF THE EAGLE MOUNTAINS, 
TRANS-PECOS TEXAS 

By ELLIOT GILLERMAN 

ABSTRACT 

The Eagle Mountains are in the southeastern part of Hudspeth County, Tex., 
about 17 miles southwest of Van Horn and 100 miles southeast of El Paso, Tex. 
The fluorspar deposits are in the northern and northeastern parts of the moun-
tains, except for the Rocky Ridge deposits, which are near the center of the 
mountainous mass. A good all-weather road leads south from Allamoore on 
U. S. Highway 80 to the mine and mill at Spar Valley. With the exception of 
the Rocky Ridge deposits, all deposits can be reached by ranch roads from the 
main Spar Valley road. 

Fluorspar was first found in the Eagle Mountains in 1919, but no development 
was undertaken until 1942. Since then, mining has been done at Eagle Spring 
and at the various deposits in Spar Valley. Many other deposits have been found 
in the area. About 12,000 tons of fluorspar had been shipped previous to January 
1949, most of which came from the North ore body in Spar Valley. A mill was 
built near the deposits In 1945. With the exception of the Eagle Spring and 
Tank Canyon deposits, both of minor importance, the fluorspar deposits as of 
1950 are all controlled by Texas Fluorspar Mines, Inc., of Van Horn, Tex. 

Cretaceous sedimentary rocks, which crop out on the flanks of the mountains, 
are overlain by a thick series of Tertiary volcanics that make up much of the 
central part of the mountains. Low on the northeast side, the Cretaceous rocks 
are underlain by Permian ( ?) limestones and the pre-Cambrian Carrizo Mountain 
schist. The Cretaceous sedimentary rocks range from the Yucca formation of 
Early Cretaceous (lower Trinity) age through the Eagle Ford formation of 
Late Cretaceous age. The rocks on the northeast side of the mountains dip 
southwest, and those on the southwest and west sides dip east-northeast and 
northeast. The axis of the large syncline thus formed roughly parallels the axis 
of the range. The igneous rocks occur within the trough of the syncline. 

Both intrusive and extrusive rocks are present. The extrusive rocks have been 
separated into three divisions : the lower rhyolitic series, trachyte porphyry, and 
the upper rhyolitic series. Both rhyolitic series consist of flows, flow breccias, 
volcanic breccias, and tuffaceous sediments, all predominantly of rhyolitic com-
position, although tending toward andesite locally. These volcanics have been 
intruded by a small stock of syenite, named in this report the Eagle Peak syenite, 
which crops out in the central, higher parts of the mountains. Rhyolite sills 
have invaded the sedimentary rocks near the margin of the volcanics, and dia-
base and late rhyolite dikes have intruded both sedimentary and volcanic rocks. 

Faults are common in the area, and six series of faults have been recognized. 
Thrusting from the southwest occurred both before and after the igenous ac-
tivity and the subsequent downwarping of the central part of the mountains. 

1 



2 FLUORSPAR DEPOSITS OF THE EAGLE MOUNTAINS, TEXAS 

The early thrust faults were followed by high-angle normal and reverse faults 
that trend northeastward and cut the volcanics. Later normal and reverse 
faults trending northwestward, and faults with large horizontal displacements 
trending roughly eastward, also are present, in addition to very late faults 
trending in a general northwesterly direction. 

Fluorspar occurs in the Eagle Mountains both as replacement deposits in 
limestone and as fissure veins, chiefly in rhyolite. Chief among the fissure veins 
are those occurring along the Rhyolite fault, the Wind Canyon fault, the vein 
at Shaft 4, and the veins on Fox claims 9 and 10. The most important replace-
ment deposits are in the Rocky Ridge area and in Spar Valley. • At the North 
ore body in•Spar Valley, the fluorine-bearing solutions replaced a series of sandy 
limestones in the upper beds of the lower part of the Finlay formation. Struc-
tural conditions limited the extent of the replaceable beds and consequently of 
the fluorspar mineralization. 

The fluorine-bearing solutions represent a very late stage of the igneous ac-
tivity of the area. The large east-trending faults with their wide zones of gouge 
and breccia, typified by the Rhyolite and Wind Canyon faults, acted as the major 
channels for the solutions in their upward course. From these faults, the so-
lutions spread outward into other faults and fractures, chiefly those with a 
northeasterly trend, and into the adjoining limestones. The physical and 
chemical nature of the surrounding rock, as well as structural conditions af-
fecting the presence of openings in the rock, were the major controlling factors 
governing the size, extent, and position of the fluorspar deposits. 



	
 

	

	
 

 

 

 

		
				

INTRODUCTION 

LOCATION 

The Eagle Mountains are in the southeastern part of Hudspeth 
County, Tex., about 17 miles southwest of Van Horn and 100 miles 
southeast of El Paso, Tex. (fig. 1). The mountains constitute an 
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FIGURE 1.—Index map showing Eagle Mountains fluorspar area, Hudspeth County, Texas. 
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4 FLUORSPAR DEPOSITS OF THE EAGLE MOUNTAINS, TEXAS 

isolated mass covering approximately 125 sq miles, and rise about 
3,000 ft above the level of the surrounding bolsons. The highest point, 
Eagle Peak, is in the central part of the mountains at an altitude of 
7,496 ft. 

Narrow ridges and steep canyons characterize the area except along 
the lower courses of the major streams, where alluvial fill and remnants 
of pediments occupy wide valleys. Vegetation consists mainly of 
greasewood, creosote bush, yucca, cacti, and similar desert growth. 
Trees are scarce, and timber suitable for use in mining is lacking. The 
region is arid, having an annual rainfall of less than 10 inches. The 
climate is mild and suitable for mining operations throughout the 
year. Drainage toward the north and northeast is into Eagle Flat 
which is the western prong of Salt Flat, a large enclosed basin, and 
toward the southwest and west the region drains into the Rio Grande 
and its major tributary, Quitman Arroyo. Aside from the Rio 
Grande, all streams are intermittent and carry water only during the 
rainy season. 

The fluorspar deposits, except for those in the Rocky Ridge area, 
occur in the northern and northeastern parts of the mountains (pls. 2 
and 3). They can be divided conveniently into the Eagle Spring 
deposits, the Rocky Ridge and adjacent deposits, the deposits of the 
Spar Valley area, and numerous isolated deposits lying south and 
southeast of the Spar Valley area. A good all-weather road leads 
from Allamoore on U. S. Highway 80 and the Texas and Pacific Rail-
road, through Hot Wells on the Southern Pacific Railroad, to the 
mine and mill at the head of Spar Valley, a total distance of 15.5 
miles. Ranch roads lead from this road to most of the other deposits. 
The Rocky Ridge area is inaccessible by automobile; a foot or horse 
trail, about 3 miles long, leads from the place where truck travel ends. 
This area can be reached by leaving the main Spar Valley road 2 
miles southeast of the mill, and going west past the Eagle Mountain 
ranch house for 4 miles to the top of the divide, and then proceeding 
for 3 miles on foot. It can be reached also by driving 23 miles south-
east from Sierra Blanca on the Indian Hot Springs road to the Tid-
well ranch house, and then proceeding northeast along a ranch road 
to the Silver Eagle property where truck travel ends. A trail leads 
3 miles up Snowline Canyon to the deposits. 

The Eagle Spring deposits are reached by driving 4.2 miles west 
along the railroad from Hot Wells and then south for 3.8 miles. The 
main workings are 2,000 ft northwest of Eagle Spring, a well-known 
historic locality. 

PREVIOUS GEOLOGIC WORK 

Although very little previous geologic work has been done in the 
Eagle Mountains, adjacent areas have received considerable attention 
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FIGURE) 2.—Map showing area Included in present report (shaded) and other areas in 
western trans-Pecos Texas on which geologic maps and reports have been published. 

both in the past and recently (fig. 2) ; and since 1935 areas to the north 
and west of the Eagle Mountains have been studied and mapped in 
great detail. 

The earliest extensive geologic studies of trans-Pecos Texas were 
made by W. H. von Streeruwitz (1890, pp. 219-234; 1891, pp. 669-738; 
1892, pp. 381-389; 1893, pp. 141-175) who first entered the area in 1878. 
In 1890 J. A. Taff (1891, pp. 714-738), as a member of von Streeru-
witz's party, studied the stratigraphy of the region. His excellent re-
port includes a description of the Cretaceous rocks of the northern and 
northeastern parts of the Eagle Mountains and three measured sec-
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tions: one at Phinney's Ranch, which is about 1 mile southeast of the 
area included in the present report; one at Carpenter Spring ; and one 
at Eagle Spring. The last two localities are within the mapped area 
(p1.1). 

E. T. Dumble (1895, pp. 375-388) published an account of the Cre-
taceous of western Texas and Coahuila, Mexico, in 1895, and in 1897 
and 1899 T. W. Stanton (1905, pp. 23-33) studied the st ratigraphy of 
the area from the Eagle Mountains west to the western foot 11 i 1 is of the 
Malone and Quitman Mountains. 

G. B. Richardson mapped the El Paso quadrangle (Richardson, 
1909) and in 1904 made a reconnaissance study of the area to the north 
of the Eagle Mountains (1904). The Van Horn folio by Richardson 
(1914) contained a detailed account of the geology of the area imme-
diately to the northeast. 

C. L. Baker (1927), in his study of the geology of trans-Pecos 
Texas, discussed the structure, stratigraphy and igneous geology on 
a regional basis. Although the geology of the Eagle Mountains is 
treated only in relation to the regional geology, his report has been the 
most informative publication on the geology of the Eagle Mountains. 

In recent years detailed reports of areas nearby include those by 
C. C. Albritton, Jr. (1938, pp. 1747-1806) on the Malone Mountains, 
J. F. Smith, Jr. (1940, pp. 1747-1806) on the Devil Ridge area, and 
R. M. Huffington (1943, pp. 987-1048) on the northern Quitman 
Mountains. C. P. Ross (1943, pp. 45-125) studied and mapped the 
geology and ore deposits of the Shafter district. Preliminary maps 
of the areas just to the north of the Eagle Mountains have been 
published by P. B. King and J. B. Knight (1944) and by P. B. King 
and H. C. Fountain (1944). The locations of these areas of detailed 
study are shown on figure 2. A recently published report by King 
(1948) includes the area covered by the second of the preliminary 
maps mentioned above. 

The only recent geologic publications on areas within the Eagle 
Mountains are Smith's (1941, pp. 70-79) report on the Eagle Spring 
area, Evans' (1943; 1946, pp. 227-238) reports on the fluorspar de-
posits .of the Eagle Mountains, and Gillerman's (1948, pp. 509-517) 
report on the bedding-replacement fluorspar deposits of Spar Valley. 

FIELD WORK AND PURPOSE OF THE INVESTIGATIONS 

A preliminary survey of the fluorspar deposits of the Eagle 
Mountains was first made by Glen L. Evans (1943) of the Bureau of 
Economic Geology, University of Texas. The deposits were first 
called to the attention of the U. S. Geological Survey in August 1943. 
In line with the program for the investigation of strategic minerals, 
H. E. Rothrock of the Survey visited the area. Because of the prom-
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ising nature of the deposits and the importance of fluorspar as a. 
strategic mineral, an investigation in cooperation with the U. S. 
Bureau of Mines was planned. In the spring of 1944 detailed plane-
table mapping was started near Shafts 1 and 2 by H. E. Rothrock, 
R. G. Smalley, and D. A. Warner, and preliminary maps were made 
of the Rocky Ridge and Eagle Spring deposits by R. D. Trace and 
D. A. Warner. The Eagle Mountains area was studied in more detail 
in the summer of 1944 by H. E. Rothrock and Elliot Gillerman, and 
the mapping was extended to include additional fluorspar deposits. 
Because of the apparent importance and widespread occurrence of 
the fluorspar deposits in the area and the growing importance of 
fluorspar deposits in western United States in the economics of the 
nation, a more thorough study of both the fluorspar deposits and the 
regional geology was decided upon. The writer continued field work 
in the area in the fall of 1944, during 1945, and early in 1946. 
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8 FLUORSPAR DEPOSITS OF THE EAGLE MOUNTAINS, TEXAS 

GEOLOGY 

The Eagle Mountains are a part of the Mexican overthrust province 
of trans-Pecos Texas (Baker, 1927, pp. 41-47 ; 1930 pp. 23-28 ; 1934a, 
pp. 156, 201-203). They consist of a central, topographically promi-
nent mass of Tertiary intrusive and extrusive rocks, with older sedi-
mentary rocks forming low hills and hogbacks on the flanks (pl. 1 and 
tablel) . The sedimentary rocks are mostly limestones, shales, and 
quartzitic sandstones of Cretaceous age, which have been intruded by 
some of the Tertiary rocks. On the north and northeast sides of the 
mountains, Permian ( ?) limestones crop out below the Cretaceous 
rocks. Low on the northeast flank, the pre-Cambrian Carrizo Moun-
tain schist underlies the Permian ( ?) and Lower Cretaceous strata. 
The schist crops out as low hills on the edge of a bolson and represent 
the core of a dissected structural dome. On the north and northeast 
sides of the Eagle Mountains, the Permian ( ? ) and Cretaceous sedi-
mentary rocks generally dip 10° —45° SW., with local variations. On 
the southwest side, the dip is toward the northeast and east. Folding, 
normal faulting, overthrusting, and igneous intrusions have produced 
complicated structure and discontinuity of strata. 

The present study of the geology of the Eagle Mountains is con-
cerned primarily with the fluorspar deposits in the northern, eastern, 
and southern parts of the mountains. Owing to this, and also to the 
limitations of time, the extreme northwestern corner of the Eagle 
Mountains was excluded from the study and is not shown on the 
areal map (pl. 1). This unmapped area, of about 22 sq. miles, lies 
between the area mapped and studied in the present report, and the 
Devil Ridge area mapped by J. Fred Smith, Jr. (1940, pp. 597-638). 
Reconnaissance work in the unmapped area by the author, however, 
indicates that the formational units and the faults continue north-
westward from the mapped part of the Eagle Mountains to the Devil 
Ridge area. With the exceptions noted below, the geology and struc-
ture can be correlated with that as mapped by Smith. 

The Georgetown, Grayson, and Buda formations were not mapped 
separately by Smith, and the entire sequence was mapped as Washita 
group, although the presence of Georgetown and Grayson fossils are 
mentioned in his report. Huffington (1943, p. 1,005) , in his study 
of the northern Quitman Mountains, proposes the name Espy for the 
Washita beds as mapped by Smith. The Georgetown, Grayson, and 
Buda formations, however, are distinct lithologic and paleontologic 
units in the Eagle Mountains. Because the three distinct lithologic. 



	
	

	 	  

 

	

	 	  

TABLE 1.-Rocks of the Eagle Mountains, Hudspeth County, Tex. 

ThicknessAge Rock unit Character (feet) 

Alluvium. Unconsolidated sands and gravels in lower parts of stream valleys; talus 
Quater- deposits. 

nary. 
Terrace deposits. Unconsolidated gravels forming terraces along the stream courses. 

Unconformity 
Late rhyolite dikes. Soft white thinly-laminated rhyolite, same of which is spherulitic, having 

small sericitized feldspar phenocrysts and few quartz phenocrysts. Limon-
ite stains common. 

Diabase dikes. Dark blue-gray medium-grained diabase showing long thin laths of feldspar 
and diabasic texture. Locally becomes coarse grained and the amount of 
quartz increases so that the rock resembles a quartz diorite, though still 
showing diabasic texture. 

Eagle Peak syenite. Brownish-gray medium-grained rock composed largely of orthoclase and 
oligoclase. Large phenocrysts of orthoclase are characteristic. Quartz not 
apparent megascopically. Albitized and silicified locally. 

Tertiary. Upper rhyolitic series. Flows, flow breccias, tuffaceous sediments and volcanic breccias. Buff to 
greenish-gray and gray dense, flinty, fine-grained flow rock with pheno-
crysts of quartz and feldspar. Gray and buff flow breccias with fragments 
of the same or other flows. 1, 500 ±

These rocks are rhyolitic in composition, tending toward andesitic locally. 
They have been extremely altered in some areas by alkaline-rich solutions. 
Albitization of the feldspars has occurred. A basal conglomerate contain-
ing large boulders of trachyte porphyry is present locally. 
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TABLE 1.—Rocks of the Eagle MountainR, Hudspeth• County, Tex.—Continued O 

ThicknessRock unit Character (feet) 

Trachyte porphyry. Dark red and reddish-purple, with large phenocrysts of orthoclase, commonly 
albitized, in a dense groundmass. Quartz scarce. Alters to a pinkish-gray 0-600+ 
rock with cloudy feldspars and iron oxide stains. 

Lower rhyolitic series (in- Flows, flow breccias, tuffaceous sediments, vulcanic breccias, and welded tuffs. 500-
cluding rhyolite sills). Volcanic breccias, buff and gray with numerous large fragments. Tuffa- 1, 000+ 

ceous sediments and welded tuffs white, gray or buff-colored, with ash struc-
ture and scattered phenocrysts of quartz and feldspar. Flows and flow 
breccias, buff-colored fine-grained rocks with sericitized feldspar and quartz 
phenocrysts. Series tends toward trachyte in composition, in the upper 
part. 

Rhyolite sills, associated with the lower rhyolitic series. Rhyolite and rhyo-
lite porphyry, white to buff-colored soft fine-grained groundmass; quartz 
and sericitized feldspar phenocrysts. 

Unconformity 
Eagle Ford formation. Black and brown fissile shales, flaggy lirnestones, red and brown calcareous 1, 400+ 

sandstones, and sandy lirnestones. 

Buda limestone. Massive gray dense chalky limestones, with a few poorly preserved fossils. 225+ 
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Eagle 
Moun-

Brown fine-grained sandstones, siltstones, and shales. 
common. 

Exogyra cartledgi Bose 70 

ts, tains 
sand-
stone 

03 

ts, 

Late Creta-
ceous. 

Grayson 
forma-
tion. 

member. 

Reef-
lime-
stone 
member. 

Massive gray limestones interbedded with black granular reef limestones con-
taining abundant rudistid and coral remains. 

60 

Carpenter 
lime-

Black nodular limestones weathering blue-gray, and gray shales; very fossil-
iferous. 

70 

stone 
member. 

Early Creta-

Georgetown limestone. Interbedded black nodular limestones, blue-gray, and gray shales, black 
massive limestones, black and gray shales, and a 27-ft buff-colored sand-
stone member at the base. Some thin manly beds and brownish weathering 
beds of shell aggregates. 

800+ 

ceous. 
Kiamichi formation. Black and brownish-yellow shales with interbedded black nodular limestones 

and numerous beds of shell aggregate. Fossils abundant locally. 
135+ 

Finlay limestone. 

• 

Nodular limestones, weathering blue-gray, with a few thin shale and sandy 250+ • 
- members. The upper beds contain abundant Toucasia texana. 

Cox sandstone. Massive quartzites, mostly gray to green, characterized by an abundance of 1, 300+ 
brown limonitic spots. Thin beds of brown siltstone and black nodular 
limestones occur in the upper part. 
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TABLE 1.—Rocks of the Eagle Mountains, Hudspeth County, Tex.—Continued 

Age Rock unit Character 
Thickness 

(feet) 

Bluff Mesa formation. Black nodular limestones weathering blue-gray, limestone pebble conglomer-
ates, brown shales, and some sandstones. The limestones contain abundant 
Orbitolina, and some rudistid reef beds. 

200-
1, 000+ 

Permian 
(?). 

Pre-Cam-
brian. 

Yucca formation. 

Wolfcamp (?) formation. 

Carrizo Mountain schist. 

Red shales and limestones chiefly brown limestones, red and brown sandstones, 
and limestone pebble conglomerate. 

Unconformity 
Thin-bedded limestones weathering blue-gray, with numerous nodules and 

bands of chert. Thin sandstone members are present locally. Small calcite 
seams in the limestone are abundant. 

Unconformity 
Quartzites, quartz schists, amphibolite schists, cherts, phyllites, and intrusive 

rocks, cut by pegmatites and quartz veins. 

0-330+ 

400-
1, 000+ 

F
L

U
O

R
S

P
A

R
 D

E
P

O
S

IT
S

 O
F

 T
H

E
 E

A
G

L
E

 M
O

U
N

T
A

IN
S

, T
E

X
A

S
 



	GEOLOGY 13 

.and paleontologic units in the Eagle Mountains have faunal affinities 
with the Georgetown, Grayson, and Buda formations elsewhere in 
Texas, the use of the names is being extended to the Eagle Mountain 
area. 

Likewise in the Eagle Spring area the author distinguishes the 
Georgetown, Grayson, and Buda formations, which Smith did not 
do (Smith, 1941, pp. 70-79). In addition, the author has shifted 
the contact of the Yucca and Bluff Mesa formations in the area north-
west of Eagle Spring, owing to the finding of Bluff Mesa fossils in 
beds mapped by Smith as being of Yucca formation. Other minor 
changes in the interpretation of the geology of this area have also 
been made (pls. 1 and 7). 

Many sills and irregular masses or rhyolite that intrude the sedi-
mentary rocks and also late rhyolite dikes that intrude the earlier 
volcanic rocks are not shown on the areal geologic map (pl. 1) owing 
to their discontinuity and small size. Chief among the rocks that are 
intruded by the sills are quartzites of the Cox sandstone along the 
northeastern front of the mountains in the vicinity of the Lucky 
Strike and Spar Valley fluorspar deposits, and on Lone Hill; the 
shales of the Eagle Ford formation in the vicinity of Eagle Spring 
and elsewhere; and the Georgetown limestone in the vicinity of the 
Lucky Strike fluorspar deposit and near the mouth of Spar Valley. 

Many small faults, mostly trending northeast, are not shown, al-
though they are abundant in both the sedimentary and volcanic rocks. 

Reconnaissance geology by the author within the unmapped area 
northwest of Eagle Peak has shown that the Eagle Peak syenite is 
confined to the central part of the mountains and is completely sur-
rounded by rocks of the upper rhyolitic series. The body of trachyte 
porphyry north and east of Eagle Peak continues westward and either 
wedges out a short distance beyond the western boundary of the 
mapped area or connects with the large body of trachyte porphyry 
that occupies much of the unmapped area west of Goat Canyon. 

METAMORPHIC ROCKS 

PRE-CAMBRIAN 

CARRIZO MOUNTAIN SCHIST 

Highly metamorphosed rocks of the Carrizo Mountain schist (p1.1) 
of early pre-Cambrian age are exposed low on the northeastern flanks 
of the Eagle Mountains, about 1 mile northeast of the Spar Valley 
fluorspar mines and mill. They represent the most southwesterly 
exposure of the pre-Cambrian rocks in the Van Horn uplift and are 
more fully developed across the bolson to the northeast in the Carrizo 
Mountains. 
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It was beyond the scope of the present work to map and study the 
pre-Cambrian rocks in detail. According to Baker (1927, p. 7), how-
ever, the Carrizo Mountain schist in the Eagle Mountains consists of 
quartzites, quartz schists, amphibolite schists, cherts, phyllites, and 
a dark-green intrusive rock. These rocks crop out as alternating 
bands striking approximately N. 70° E. and dipping steeply SE. The 
predominant color of the weathered outcrop is gray. Pegmatites, 
and quartz veins locally containing tourmaline, cut the metamorphic 
rocks. Small deposits of copper, zinc, lead, and silver minerals are 
associated with the quartz veins. 

SEDIMENTARY ROCKS 

PE NI I A N ( ? ) 

WOLFCAMP ( 1) FORMATION 

Rocks of Permian ( ?) age crop out below the Cretaceous rocks on 
the northeast side of the Eagle Mountains and in the vicinity of 
Eagle Spring (pl. 1). On the northeast side of the mountains north 
of the Rhyolite fault a basal conglomerate about 20 ft. thick overlies 
the pre-Cambrian Carrizo Mountain schist and contains rounded 
pebbles of schist, quartzite, and other pre-Cambrian rocks, as much as 
8 in. in diameter, in a brown sandy, shaly matrix. Above the 
basal conglomerate is a series of relatively chert-free thin- to medium-
bedded gray fossiliferous limestones containing thin sandstone mem-
bers and beds of brown nodular limestone. Above these beds is a 
series of dark gray to black heavy-bedded limestones containing nod-
ules and bands of white and brown chert. Small calcite seams are 
abundant in these upper beds. Many of the fossils are silicified aim 
stand out on the weathered surfaces. 

South of the Rhyolite fault and in the vicinity of Eagle Spring the 
base of the Permian ( ?) rocks is not exposed., and this threefold divi-
sion was not recognized. 

Slightly more than 1,000 ft of Permian ( ?) strata ha ve been 
measured in the vicinity of Eagle Spring and also south of the 
Rhyolite fault, with no base exposed. Where the Permian ( ? ) lime-
stones overlap onto the pre-Cambrian rocks fewer than 4U() ft are 
present locally. 

Fossils, though common, are silicified and poorly preserved. 
Bellerophon, Euomph,alus, Composita, a Productus-like brachiopod, 
and echinoid spines were identified by the writer. No attempt at 
correlation of the strata with other Permian beds has been made, but 
the fossils indicate a possible Wylfcamp age. About 400 ft of 
Permian limestone crops out in the southern Carrizo Mountains near 
Dahlberg, 5 miles northeast and across the bolson from the exposures 
in the Eagle Mountains. The limestone contains a Gym fauna (Sel-
lards, 1933, p. 163). 
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The Permian ( ?) rocks are unconformable upon the underlying 
pre-Cambrian Carrizo Mountain schist, and are in turn unconformably 
overlain by the Yucca and Bluff Mesa formations of Early Cretaceous 
age. 

CRETACEOUS 

LOWER CRETACEOUS 

The Lower Cretaceous sedimentary rocks of the Eagle Mountains 
are divided into six units : the Yucca formation, Bluff Mesa formation, 
Cox sandstone, Finlay limestone, Kiamichi formation, and Georgetown 
limestone. Five sections were measured that include all these rocks 
but the Yucca formation. 

YUCCA FORMATION 

The Yucca formation was first described and named by Taff (1891, 
p. 725) as the Yucca beds from the excellent exposures on Yucca Mesa 
at the northwest end of Devil Ridge, 3 miles south of Sierra Blanca 
and about 18 miles northwest of the mapped area. Smith (1940, pp. 
604-609) and Iluffington (1943, pp. 997-1000) describe the formation 
in greater detail from the type area and adjoining localities. The 
strata in the Eagle Mountains herein assigned to the Yucca formation 
are identical to, or are correlated with, beds of that formation as 
mapped by Smith (1940, pp. 604-609 ; 1941, p. 72). Smith correlates 
them as equivalents of the Las Vigas and the Cuchillo formations. 

The Yucca formation crops out in the Eagle Spring area and to 
the west, in the Eagle Mountains and Devil Ridge area (pl. 1). It 
has also been identified south of the Rhyolite fault on the northeast 
side of the Eagle Mountains. Where studied in the Eagle Spring 
area it consists of about 330 ft or more of red shales and limestones, 
brown limestones, and red and brown sandstones, with numerous beds 
of limestone pebble conglomerates. A prominent gray quartzitic bed 
is present in the upper part. 

On the northeast side of the, mountains, the Yucca formation con-
sists of red and brown shales, yellow-brown and gray limestone; 
limestone pebble conglomerates, and red and brown quartzites and 
arkosic sandstones. The thickness of the formation was not measured 
in this area but appears to be greater than in the Eagle Spring area. 

The red and yellow-brown limestones are characteristic of the forma-
tion and serve to distinguish it from the overlying Bluff Mesa forma-
tion. No fossils were found in the formation, and the beds are cor-
related with the Yucca formation because of Ethology and strati-
graphic position below beds assigned definitely to the Bluff Mesa 
formation. The formation unconformably overlies the Wolfcamp ( ?) 
formation but appears to be conformable beneath the overlying Bluff 
Mesa formation. In the area between the Rhyolite fault and Eagle 
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Spring, the Yucca is missing and the Bluff Mesa formation rests 
directly upon the Wolfcamp ( ?) formation. This fact is considered 
to be evidence of the probable discontinuity of the basins within which 
the Yucca was deposited. 

BLUFF MESA FORMATION 

The Bluff Mesa formation was first described by Taff (1891, p. 727) 
as the Bluff beds and later by Smith (1940, p. 609) as the Bluff forma-
tion, from the excellent exposures at Bluff Mesa, the western exten-
sion of Devil Ridge, 2 miles southwest of Sierra Blanca and about 21 
miles northwest of the mapped area. Because the term "Bluff" had 
been adopted for a member of the Morrison formation of southern 
Utah, the term "Bluff Mesa" is used to designate the formation pre-
viously called Bluff by Taff and Smith in trans-Pecos, Texas. 

In the Eagle Mountains, the Bluff Mesa formation is exposed on 
the northeastern front of the mountains north and northeast of Spar 
Valley, on the east side of Lone Hill, in the vicinity of Eagle Spring, 
in the Rocky Ridge area on Snowline Ridge, at the base of the moun-
tains west of the Rocky Ridge area, and in other parts of the Eagle 
Mountains. The greatest thickness of the formation is exposed on 
the northeastern front of the mountains north of Spar Valley. 

On the northeastern side of the mountains north of the Rhyolite 
fault, the lower part of the Bluff Mesa formation contains thin-bedded 
blue-gray limestones, red and brown sandstones some of which are 
arkosic, brown arenaceous limestones, thin shale beds, and beds of 
limestone pebble conglomerate. Some of the limestone beds contain 
Orbitolina texana (Roemer) and abundant reef-making pelecypods of 
the rudistid type. The upper part of this sequence is shown on the 
map of the Spar Valley area (see pl. 10) and consists of 385 ft of 
sandstones, shales, and limestones. A ferruginous sandstone, 20 ft 
thick, forming a prominent cliff, is the lowest member mapped. The 
sandstone is overlain by 118 ft of brown fissile shale, reddish sand-
stone, and thin beds of brown-mottled, blue-gray limestone and lime-
stone pebble conglomerate. These beds are in turn overlain by 45 ft 
of brown shale containing concretions of hard brown limestone, fol-
lowed by 42 ft of brown shale and pinkish sandstones. Above these 
beds 70 ft of black limestone and 90 ft of brown shale and interbedded 
thin quartzite form the top of the formation. The total thickness. 
of the Bluff Mesa formation in the vicinity of shaft 3 is almost 1,000 
ft, but the formation thins rapidly to the north and near Carpenter 
Wells it measures less than 300 ft. This thinning may be due to the 
extension of the northwest-trending fault between the Cox sandstone 
and the Bluff Mesa formation just north of the Rhyolite fault, or it 
may be due to the fact that the area was not submerged during Yucca 
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and early Bluff Mesa time. Supporting this latter hypothesis is the 
fact that the Bluff Mesa which is present appears to be the upper part 
of the formation. 

Fossils from the upper part of the Bluff Mesa formation, collected in 
the vicinity of shaft 3 on the northeast side of the Eagle Mountains 
(see pl. 10), include Porocystis globularis (Giebel), Exogyra texana 
Roemer, Monopluera sp., Trigonia sp., Lima sp., Astarte cf. A. roemeri 
(Cragin), Tylostoma sp., and Natica sp. In the lower part of the 
formation Orbitolina texana (Roemer), Exogyra quitmane9mis Cragin 
Porocystis globularis (Giebel), and numerous pelecypod fragments 
have been found. 

South of the Rhyolite fault about 1,000 ft of Bluff Mesa is present, 
consisting mainly of red and brown sandstones, some of which are 
arkosic, and arenaceous limestones. Blue-gray limestones, red and 
brown shales, and limestone pebble conglomerates also occur. The 
sandstones make up most of the lower part of the formation, but thick-
bedded limestones carrying Orbitolina,Porocystis, caprinids, rudi-
stids, and other typical Bluff Mesa fossils occur near the base. The 
predominance of sandstone in the section at this locality is notably 
different from the Bluff Mesa elsewhere in the area. 

In the Eagle Spring region, the Bluff Mesa measures only about. 250 
ft, and apparently this figure represents the entire formation. Thin-
bedded blue-gray limestones, many beds of which contain abundant 
Orbitolina, predominate, but some arenaceous limestones, ferruginous 
sandstones, thin red and brown shales, and beds of limestone pebble 
conglomerate are also present. 

On the southwest side of the Eagle Mountains in the vicinity of 
the Black Hills Shaft and the Silver Eagle deposit, (pl. 1) the Bluff 
Mesa formation consists predominantly of limestone. West of the 
fault passing through the Black Hill Shaft, the formation consists of 
thin-bedded brown limestone and interbedded shales, and thick-
bedded medium-grained gray limestone. Fossils collected from these 
beds include Homomya? sp., Trigonia? sp., "Arctica" sp., Pinner sp., 
Actaronella? sp., and an unidentifiable echinoid. East of the fault, 
1,042 ft of strata is referred to the Bluff Mesa formation, but the top 
of the sequence is overlain unconformably by the tuffs and volcanic 
breccia of the lower rhyolitic series, and the complete formation is not 
exposed. Just west of the fault 530 ft of thick-bedded dark gray 
el i if-forming limestones crops out. These beds form the small isolated 
eminence known as Black Hill. Some of the beds are oolitic, and 
many appear to be composed almost entirely of minute shell frag-
ments. Lithologically they are almost identical with strata of two 
units higher in the stratigraphic column : the uppermost beds of the 
Finlay limestone and the lower part of the reef-limestone member 
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of the Grayson formation. Above these beds is 50 ft of thick-bedded 
rough-weathering gray limestones containing abundant remains of 
the reef-making pelecypods. Some of these "rudist id reef" beds con-
sist almost entirely of fossil fragments, mainly Capri/it/a cf. C. erassi-
fibre (Roemar) and Tozwasia cf. T. texana (Roemer). Following 
the thick beds is a series of 70 ft of more thinly-bedded nudist id reefs, 
2 to 3 ft thick, separated by nodular beds containing numerous fossil 
fragments and by covered areas. The reef beds throughout the entire 
120 ft are similar to the reef beds on the northeast side of the moun-
tains, but are much thicker. They are also similar to reef beds of 
the Finlay formation and of the reef-limestone member of the Grayson 
formation, but differ from the, latter in the absence of corals so charac-
teristic of that horizon. Above the rudistid beds are 55 ft of alt ernat-
ing blue-gray, and brown-weathering nodular limestones and gray 
shales containing Orbitolina cf. 0. texana Roemer in the upper part, 
overlain by a series of thin-bedded brown-banded quartzites, blue 
limestone, gray sandstones, dark brown sandstones, and yellow-brown 
Nerinea-bearing limestone 84 ft thick. Above these beds is 25:t ft 
of thin-bedded limestones, weathering blue-gray and contain in!, 
abundant Orbitolina cf. 0. texana Roemer. Locally these formai ni -
fera comprise more than 75 percent of the rock. 

Immediately below the thick series of Orbitolina beds there appears 
to be a break in the sequence, but the occurrence of Orbitolina below 
the break and the similarity of the rudistid reefs to other reefs occur-
ring in beds of undoubted Bluff Mesa formation on the northeast 
side of the Eagle Mountains indicate that the entire series in Bluff 
Mesa in age. There may, however, be beds missing between the upper 
253 ft and the rest of the strata. 

In the Rocky Ridge area, black limestones weathering blue-gray, 
many of which are fossiliferous; light gray limestones with abundant 
Orbitolina; sandstones; and indurated siltstones and shales are all 
referred to the Bluff Mesa formation. Owing to brecciation, faulting, 
and igneous activity, no sequence of beds could be established but the 
general groups are differentiated on plate 17. 

The Bluff Mesa is of Glen Rose age and is correlated with the Glen 
Rose limestone of other areas in Texas on the basis of faunal similarity. 
The formation is conformable upon the Yucca formation and rests 
unconformably upon the Permian ( ?) beds in areas where the Yucca 
is missing. It grades upward into the quartzites of the Cox sand-
stone through a series of interbedded shales and thin quartzitic sand-
stones. 
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Section of Bluff Mesa formation 

[See line of measured stratigraphic section 1, pl. 8] 

Bluff Mesa formation : 
Top of section Feet 

1. Quartzite, thin-bedded, interbedded with brown shale toward the base 
of the sequence 45 

2. Limestones, dense, nodular, black, weathering blue-gray 65 
Rhyolite sill of Tertiary age, buff colored and aphanitic 12 

3. Shale, brown 4 
4. Quartzite, greenish, banded 4 
5. Sandstone, soft, pinkish 4 
6. Quartzite, greenish, banded 14 
7. Shale, brownish at the top and grayish toward the base 1 
8. Shale, brown 
9. Sandstone, banded, not well cemented S 

10. Shales, brown, with nodules and concretions of hard brown limestone 
as much as 3 in. in diameter 45 

11. Conglomerate, with abundant limestone pebbles 
12. Shale, gray 1 
13. Sandstones, brown, silty, with shale partings 2 
14. Shale, brown 2 
15. Sandstone, brown 
16. Shale, brown 1 
17. Sandstone, brown 1 
1S. Shales, gray, grading below into bed 19 1 
19. Shale, brown 10 
20. Limestone, nodular, black, weathering blue-gray with brown blotches 1V2 
21. Shale parting, brown 1/2 
22. Limestone, massive, black, weathering blue-gray with brown blotches 3 
23. Shales, alternating beds of brown and gray, with a few beds of brown-

blotc•hed black nodular limestone, weathering blue-gtay 40 
24. Sandstone, red, ferruginous 10 
25. Shales, brown_ 40 
26. Sandstone, .red. massive, cliff-forming 20 

1471/2 

Section. of Bluff Mesa formation and Co.r sandstone 
[See line of measured stratigraphic section 2, pl. 8] 

('ox sandstone : 
Top of section Feet 

1. Quartzite, predominantly grayish, locally with a few thin beds of 
brown siltstone • sri 

2. Limestone, blue-gray on weathered surface, gray on fresh surface; 
thin-bedded and nodular. Characterized by abundance of Nerinca 
shells which locally make up about 60 percent of the limestone 10 

3. Quartzites, massive and thin-bedded, cross-bedded, grayish, containing 
numerous brown spots of limonite. Coarse conglomerate beds, 
1 to 2 ft thick throughout the sequence 140 

4. Sandstone, brown, slightly calcareous 1 
5. Quartzite, massive, cross-bedded, cliff-forming, with numerous con-

glomeratic horizons containing pebbles up to 1 in. in diameter in a 
soft coarse-grained sandy matrix. Locally, however, the conglomer-
ates are well cemented. The pebbles are of quartz, jasper, and 
chalcedony. The quartzite is gray with brown spots 104 
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Section of Bluff Mesa formation and Cow sandstone-Continued 

Cox sandstone : 
Top of section Feet 

6. Covered 1 
7. Siltstone, brown 1 
8. Covered 1 
9. Shale, brown, arenaceous, containing pebbles 5 

10. Quartzite, white, containing a few pebbles 4 
11. Similar to bed 9 but with a 1-ft bed of brown shale and a 1-ft tough 

conglomeratic bed 5 
12. Quartzite, white 6 
13. Sandstone or siltstone, brown, fine-grained slightly calcareous. Weath-

ers to rounded surfaces. Individual beds are about 1 ft thick 12 
14. Quartzite, gray 
15. Quartzite, massive, gray 9 

16. Covered. Probably similar to bed 17 20 
17. Quartzite, thin-bedded and massive, cross-bedded, gray with brown 

stains, in places coarsely conglomeratic. Conglomerates are dis-
continuous 26 

18. Shale, brown 1 
19. Similar to bed 17, but mostly thin-bedded 14 
20. Conglomerate, heavy, coarse. Pebbles as much as 1 in. in diameter 

of quartz, jasper, and chalcedony 1 
21. Gritty, beds, soft, with well-rounded sand grains in a calcareous cement 

alternating with thin sandstones. Pebbles % in. and smaller are 
found throughout the gritty beds and the sandstones but are not 
numerous 13 

22. Conglomerate, pebbles numerous and as much as 1 in. in diameter. 
They average a quarter of an inch in diameter, however, and are 
of quartz, jasper, and chalcedony 3 

23. Quartzite, white, with brown stains 12 
Rhyolite sill of Tertiary age, cliff forming, occupying bench between 

cliff-forming beds 23 and 24. Rhyolite is brown, soft, and much 
fractured 22 

24. Quartzite, thick-bedded, massive, well-cemented, white with brown 
stains. Forms a prominent and persistent cliff 10 to 12 ft high 17 

25. Covered 3 
26. Similar to bed 24 but thin-bedded 8 
27. Quartzite, massive, cliff forming, thick-bedded, cross-bedded, grayish-

white, with brown stains. Discontinuous conglomerate beds, 1 to 
2 ft. thick, throughout 53 

28. Quartzite massive, grayish, with brown stains, cross-bedded, cliff 
forming 411 

29. Conglomerate in a soft sandy matrix 1 
30. Quartzite massive, brownish weathering 2 
31. Conglomerate, large pebbles in a soft matrix, gradational upward 

into bed 30 2 
32. Quartzite, massive, cross-bedded, gray, with brown stains 2 
33. Similar to bed 29 but with fewer pebbles 1 
34. Similar to bed 32 4 
35. Similar to bed 29 1 
36. Quartzite, massive, thick-bedded, cross- bedded, cliff forming, grayish 

with brown spots, well silicified and hard 13 
.37. Covered 5 
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Section of Bluff Mesa formation and Cox sandstone—Continued 

-Cox sandstone: 
Top of section Feet 

38. Quartzite, platy, white 1 
39. Quartzite, white ,massive, fine-grained, pure, no brown stains 14 
40. Similar to bed 39 but with small holes on the weathered surfaces 1 
41. Similar to bed 39 4 
42. Covered 
43. Shales, dark gray to black, and brownish 1 
44. Covered 2 
45. Sandstone, brownish-yellow, banded on weathered surface, loosely 

cemented 1 
46. Quartzite, fine-grained, well cemented, thing-bedded, white, with numer-

ous brown stains. The quartzite becomes grayish and contains 
more brown stains in the upper part 23 

47. Covered, probably very similar to bed 46 43 

699 
Bluff Mesa formation : 
48. Shale, reddish-gray, with hard calcareous and cherty nodules and 

small thin pebbly conglomeratic beds 30 
49. Sandstone, fine-grained, white, weathering brownish at the top 37 
50. Shales, gray, locally brownish, no nodules or pebble conglomerates; 

zone contains thin sandstone members and sandy shale beds 22 
M. Limestone, dense, black to dark gray, weathering blue-gray. Beds 

are mostly nodular although a 1-ft. bed at the top is massive, and 
similar massive beds are found within the sequence. The limestones 
are nonfossiliferous at the top, but some poorly preserved fossils 
occur below. A few nodules of celestite are present 75+ 

164+ 
COX SANDSTONE 

The Cox sandstone has a minimum thickness of 1,300 ft. in the 
Spar Valley area and probably thickens southeastward. It crops out 
continuously along the northeastern side of the mountains from west 
of Eagle Spring to the mouth of Spar Valley and is present in scat-
tred exposures on the southwestern side. 

A total of 594 ft of alternating thick- and thin-bedded, cross-bedded 
fine-grained white to gray quartzites, and thick and thin conglomer-
atic beds, is overlain by a persistent and distinctive nodular limestone 
bed 10 ft thick, containing abundant NeriPea sp. Gray and green 
quartzites, 98 ft thick, lie above the limestone. The upper part of 
the Cox sandstone is predominantly quarzite, but a few beds of nodular 
black limestones and brown siltstones are present. The siltstones are 
characteristic of the upper part of the Cox and form terraces and 
saddles throughout the area. The quartzites contain the brown 
limonitic spots so characteristic of the formation in other areas 
(Richardson, 1904, p. 47 ; Smith, 1940, p. 611). The uppermost beds 
are usually thin and of several colors. Rhyolite sills separating some 
•of the quartzite beds are common. 
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The contacts of the Cox sandstone with both the underlying Bluff 
Mesa formation and the overlying Finlay limestone are conformable. 
Fossils are rare, except in the limestone beds. Erogyra 
Roemer, Protocardia sp., 0 strea sp., and N e rinea sp., were collected ill 
the vicinity of shaft 3 (pl. 10). 

Section of Cox samigtone 

[See line of measured stratigraphic section 3, pl. 81 

Cox sandstone : 
Top of section Feet 

1. Quartzite, well-cemented, cross-bedded, reddish, grading downward 
into white at the base 44 

2. Siltstone, olive-brown, thin-bedded, forming a distinct saddle or 
bench 10 

3. Quartzite, gray 30 
Rhyolite sill of Tertiary age, buff-colored 23 

4. Similar to bed 3 70 
5. Similar to bed 2 20 
6. Similar to bed 3 71 
7. Similar to bed 2 16 
8. Quartzite, white and gray, cross-bedded 235 
9. Covered 55 

10. Limestone, blue-gray weathering and brown weathering, nodular, con-
taining abundant fragments of Exogyra texana 2 

11. Shale, brown 1 
12. Limestone, light gray, nodular 5 
13. Covered 20 
14. Quartzite, arkosic, medium- to coarse-grained 6 
15. Quartzite, conglomeratic and cross-bedded. The pebbles are round and 

of white, brown, or black quartz and chalcedony 2 to 30 mm in di-
ameter, though usually less than 10 mm 

16. Covered 10 
17. Quartzite, thin-bedded, coarse-grained, white 5 
18. Covered 16 
19. Quartzite, artosic, thick-bedded, cross-bedded 4 
20. Conglomerate with pebbles approximately 1 in. in diameter 1 
21. Quartzite, conglomeratic and cross-bedded 10 
22. Conglomerate, arkosic with pebbles 2 mm or less in diameter 2 
23. Covered 60 
24. Quartzite, coarse, arkosic, conglomeratic 
25. Conglomerate with quartz pebbles as much as 20 mm in diameter 4 
26. Quartzite, medium-grained, cross-bedded 13 

728 
FINLAY LIMESTONE 

The Finlay limestone was first described by Richardson (1904, p. 
47) from the Finlay Mountains, about 40 miles northwest of the 
Eagle Mountains; the name Finlay was later extended to the lime-
stones in the Eagle Mountains by Baker (1927, p. 122). 

In the Eagle Mountains the Finlay limestone crops out on the north-
east, side in Spar Valley and vicinity and west of Eagle Spring. It 
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also crops out near Black Butte on the west side of the mountains, 
outside the area mapped, and is extensively exposed along the narrow 
ridges extending southeast from the Eagle Mountains. 

In the Spar Valley area the Finlay limestone has a minimum thick-
ness of 300 ft but the upper part of the formation is not present. 
Where the formation rests conformably upon the Cox sandstone, 
about 24 ft of black nodular limestone is overlain by 22 ft of extremely 
fossiliferous yellow-brown shales and manly beds. These rocks are 
in turn overlain by black nodular limestones, weathering blue gray, 
containing a few shale partings. Sandy beds are locally present in 
the lower part of the formation. Prominent reef limestones contain-
ing abundant Toucasia texana Roemer are present from 150 to 250 ft 
above the base of the formation. In the vicinity of shaft 1 in Spar 
Valley the beds lying above the Toucasia reef beds have been replaced 
by fluorspar and the original nature of the rock is not readily discern-
ible. A study of the ore beds, however, indicates that the strata re-
placed were originally a series of alternating sandy limestones and 
calcareous shales, totalling at least 50 ft in thickness. Near the mouth 
of Spar Valley, the beds lying above the Toucasia reef beds consist. of 
dark gray medium-grained limestones and interbedded shales. The 
limestones are composed largely of minute shell fragments and sand 
particles and are locally oolitic. 

The Finlay limestone is present. west. of Eagle Spring, in addition 
to the outcrops in Spar Valley and in the vicinity of the Lucky Strike 
prospect. Throughout much of the area shown on plate 1, however, 
it has been cut out by faulting, and the Cox sandstone rests against 
various parts of the Georgetown limestone. Strata on the southwest 
side of the Eagle. Mountains, in the vicinity of the Black Hill Shaft, 
although resembling the uppermost beds of the Finlay limestone to 
a great extent, and containing thick rudistid reef beds so characteristic 
of the Edwards limestone in central Texas, are referred to the Bluff 
Mesa formation because of the occurrence of 0 rbitulina cf. 0. texana 
Roemer and the resemblance of the rudistids to forms occurring in 
undoubted Bluff Mesa on the northeast side of the Eagle Mountains. 
Finlay limestone is present on the southwest side of the mountains 
however, slightly northwest of the Black Hill shaft in the vicinity of 
Black Butte. This area is just beyond the limits of the map (pl. 1). 

The normal contact of the Finlay limestone and the overlying Kia-
michi formation was not seen in the area. Faults are present between 
the two formations in the vicinity of shaft 1 in Spar Valley and in 
the area north of the Lucky Strike prospect (pl. 8). Near the mouth 
of Spar Valley the Kiamichi may overlie the Finlay limestone with 
no fault intervening, but the contact is covered and the exact relation-
ship could not be ascertained. The Finlay limestone in this area 
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includes beds above those occurring in the vicinity of shaft 1, but 
whether the entire formation is present is unknown. 

On faunal and lithologic bases the Finlay limestone is correlated 
with the Edwards limestone of central Texas, although according to 
Adkins (1932, p. 309, 353) the lower part of the Finlay may be equi-
valent in part to the Comanche Peak limestone. 

Fossils from the lower part of the Finlay limestone collected north 
of the Lucky Strike prospect in the vicinity of shaft 1 and in the lower 
part of Spar Valley include Holeety pus (C oenholect y pus) sp., T etra-
gramma sp., Enallaster texanus (Roemer), Exogyra texana Roemer, 
Gryphaea sp., Cardita cf., C. posadae Bose, Cardita sp., Protocardia 
multistriata Shumard, Protocardia texana (Conrad) Protocardia sp., 
"Arctica" sp., Homomya? sp., Neithea sp., T owasia te.ranu (Roemer), 
Eoradiolites? sp., Turritella sp., Tylostoma cf. T. tumidimn Shumard. 

ylostoma cf. T . chih,uahuaensis Bose, I-Juniata? pedernalis (Roemer),. 
Ama/uropsis? pecosensis Adkins, Nerinea sp., and some corals. 

Section of Finial, limestone 

[See line of measured stratigraphic section 4, pl. 8] 

Finlay limestone : 
Top of section Feet 

1. Limestone, massive, black, weathering blue-gray, containing abundant 
remains of reef-making Toucasia texana 7 

2. Covered 11% 
3. Similar to bed 1 30% 
4. Limestone, massive, weathering blue-gray, with thin brown-weathering 

streaks 5 
5. Covered; probably beds of nodular limestone 
6. Limestone, massive, black, weathering blue-gray ; very fossiliferous 

with corals, rudistids, and Toucasia texana 30 
7. Limestone, nodular, and blocky-weathering, black, weathering blue-

gray, with a few shale partings 
8. Limestone, massive, black, weathering blue-gray 2 
9. Limestone, nodular beds, black, weathering blue-gray, with a few 

massive beds within the unit 18% 
10. Similar to bed 8 5% 
11. Similar to bed 9 15% 
12. Similar to bed 8 3 
13. Limestone, heavy flaggy beds, black, weathering blue-gray 2 
14. Limestone, nodular, black, weathering blue-gray 9 
15. Similar to bed 8 5 
16. Similar to bed 14 9 
17. Similar to bed 8 2 
18. Limestones, nodular, black, weathering blue-gray, grading downward 

into yellowish-brown shaly and sandy beds 6% 
Rhyolite sill of Tertiary age, buff-colored 

19. Covered; probably yellowish-brown shales and sandy clays 0 
20. Limestone, nodular, yellowish-brown, extremely fossiliferous 

19812 
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KIAMICIII FORMATION 

The Kiamichi formation, consisting of a minimum of 135 ft of black 
and brownish-yellow shales interbedded with flaggy black nodular 
limestone, argillaceous sandstone, and marls, crops out north of the. 
Lucky Strike fluorspar deposit, in the vicinity of the North and South 
ore bodies in Spar Valley, and in the southeastern part of the area 
south of the mouth of Spar Valley (pls. 1 and 8). Beds of shell aggre-
gate 1 ft thick occur in the lower part of the formation north of the 
Lucky Strike prospect. Fossils are rare in the Spar Valley area, but 
abundant north of the Lucky Strike prospect : Gryphaea varia and 
ammonite fragments are particularly common. The Kiamichi for-
mation overlies the ore beds in Spar Valley, from which it is sepa-
rated by bedding-plane fault. Excellent exposures of the formation 
are present in the vicinity of the mill in Spar Valley and north of the 
Lucky Strike prospect where the section was measured. 

The Kiamichi formation is conformable with the overlying George-
town but is in fault contact with the Finlay limestone. Fossils col-
lected in the vicinity of the measured section described on page 26, 
and in Spar Valley include Exogyra p7exa Cragin, Exogyra texana 
Roemer, Gryphaea navia Hall, Gryphaea corrugata Say, Neithea cf. 
N. subalpina (Bose), Neithea sp., Sphaera? sp., Cerithium? cf. C. 
bosquen,ve Shit rd, Tylostoma sp., 0.rytropidoceras belknapi ( Mar-
cou), Oxytropidoceras aff. 0. triniteme (Gabb), Oxytropidocera4 cf. 
0. cicutocarinatum (Shumard), Oxytropidoceras bravoerve Wise, 
exytropidoceras sp., aml a brachiopod ? 

GEORGETOWN LIMESTONE 

Interbedded blue-gray shales and black limestones at least 800 ft 
thick make up the Georgetown limestone in the area. The bed at the 
base of the formation is a brown-weathering calcareous sandstone, 27 
ft thick. The sandstone is overlain by 350 ft of black and yellow-
brown calcareous shales and interbedded black nodular limestones. 
In the lower 50 ft of this sequence, fossils of Duck Creek age are 
abundant, and the limestones weather blue-gray. In the upper part 
of the sequence the limestones weather brown, and fossils are 
abundant. The shale and nodular beds are overlain by 60 ft of mas-
sive thick-bedded rough-weathering black limestones, probably of 
Fort Worth or Denton age, containing abundant Gryphaea washi-
taemis Hill. These beds in turn are overlain by at least 50 ft of 
nodular limestones and interbedded shales, with a very fossiliferous 
bed 15 ft above the massive limestones. The rest of the formation 
consists of alternating shales and nodular limestones, a few marly beds, 
and thin brownish-weathering beds of shell aggregate. 
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Fossils are abundant at many horizons throughout the Georgetown 
limestone. Collections from the lower half of the formation are of 
Duck Creek, Fort Worth, and probable Denton age. No fossils were 
collected from the upper half, but it is probable that beds as recent as 
Main Street age are present. Fossils collected at various localities 
in the western half of sec. 26 and in Carpenter Canyon include Holee-
typus (Coenh,oleetypuv) trampecoemis Cragin, E na11thvter te,ranu4 
(Roemer), Pedinopsis symmetriea (Cragiii), P,swedopyrina cf. P. 
parryi (Hall), Phyniosoma ntexicanum Bose, Maeraster sp., Leloci-
daris hemigranosus (Shumard), Ostrea (Aretostrea) earinata (La-
marck), Gryphaea washitanensis Hill, Gryphaea sp., Neithea sub-
alpina (Bose), Neithea texana (Roemer), Plicatula ineongrua Con-
rad, Lima wacoensis Roemer, Lima cf. L. leanenxi8 Conrad, Lopha 
quadriplicata (Shumard), Exogyra sp., Pinna sp., Cardium,/ sp., 
Cinulia? sp., Aporrhai,,•/ sp., Pervinquieria cf., P. kiliani (Lasswitz), 
Pervinquieria cf. P. trinodosa (Bose), Percinquieria sp., Desmoceras 
cf. D., brazoense (Shumard) and Kingena sp. 

Section of Kiamichi formation and Georgetown limestone 

[See line of measured stratigraphic section 5, pl. 8] 

Georgetown limestone : 
Top of section Fcet 

1. Covered; probably shales and nodular limestones 
2. Shales, gray and black 
3. Shales, black, weathering brown ; gray shales ; and interbedded nodular 

black limestones 

27 
17 

18 
4. Limestone, massive, black, weathering blue-gray 
5. Similar to bed 3; extremely fossiliferous, containing numerous ammo-

nite fragments, echinoids, and other fossils of the lower part of the 
Georgetown limestone 

6. Limestone, buff-colored, sandy, grading downward into a calcareous 

4 

39 

sandstone 16 

128 

Kiamichi formation : 
7. Shales, black, with a few interbeds of black nodular limestones, weath-

ering blue-gray, and thin gray shales 44 
8. Covered ; probably black and gray shales and interbedded nodular 

limestones 47 
9. Shell aggregate ; composed almost wholly of shell fragments, princi-

pally Gryphaea navia 1 
10. Shales, black, brownish yellow, and gray ; interbedded black nodular 

limestones ; extremely fossiliferous, with abundant Gryphaea navia 
and ammonite fragments 22 

11. Similar to bed 9 1 
12.Similar to bed 10 but not fossiliferous 20 

135 
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NODULAR LI mEsToNEs OF"rilE EAGLE Mot . NTAI N. 
TRA NS-PECOS, TEX AS 

, I, Nodular limestone of the lower part of the Finlay limestone, north of Lucky Strike prospect, Hudspeth 
County; B, nodular limest alai interbedded shale of the upper part of the Georgetown limestone and 
the Carpenter member of the I ; rayson format ion, Carpenter Canyon. Hudspeth County. 
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I; 

I 

REEF LIMESTONE, VOLCANIC BRECCIA, AND FLUORSPAR ZONES, 
EAGLE MOUNTAINS, HUDSPETII COUNTY, TEXAS 

A, Reef-limestone member of the Grayson formation showing the abundance of reef-making pelecypods, 
Carpenter Canyon; B, volcanic breccia of the lower rhyolitic series overlain by the columnar-jointed 
flows of the upper rhyolitic series; C, two high-grade fluorspar zones (A), with intervening low-grade 
zone of breeeiated rhyolite (B), Fox claim 10. 
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UPPER CRETACEOUS 

The Grayson formation, Buda limestone, and Eagle Ford formation 
of Late Cretaceous age are found in the Eagle Mountains. The Gray-
son and Buda formations have never been previously distinguished 
within the mapped area, although Smith (1940, p. 616), Baker (1927, 
p. 30), and Adkins (1932, p. 393) mention them as being present in the 
Devil Ridge area, and between Devil Ridge and Eagle Spring. The 
Grayson is given formational rank in agreement with Adkins (1932, 
pp. 386-396) and Imlay (1944; 1945a; 1945b), and the Grayson and 
Buda are both included within the Upper Cretaceous, although they 
are a part of the Comanche series. The Upper Cretaceous rocks crop 
out on the northeast side of the Eagle Mountains. 

GRAYSON FORMATION 

In the Eagle Mountains the Grayson formation is divided on lith-
ological and faunal bases into three distinct members for which in 
ascending order, the following names are proposed : The Carpenter 
limestone member, the reef-limestone member, and the Eagle Moun-
tains sandstone member. The middle and upper members occur 
throughout the Eagle Mountains and adjacent areas and can readily 
be recognized. They are distinct both litholog-ically and faunally, and 
are valuable guide beds in the stratigraphic section. The lower mem-
ber, howver, is almost identical in appearance with the uppermost 
part of the Georgetown limestone which it immediately overlies, and 
from which it is distinguished chiefly on paleontological grounds. 
Hence it is not so distinct, as a mappable unit, as the other two members 
of the Grayson formation. The type exposure of all three members 
of the Grayson formation is ill Carpenter Canyon at a point about 
1 mile above Carpenter Wells, (pl. 8). The Carpenter lime-
stone member of the Grayson formation, named from the excellent 
exposures in Carpenter Canyon about 1 mile above Carpenter Wells, 
consists mainly of 90 ft. of nodular thin-bedded black limestones 
weathering blue gray, and interbedded gray shales (see pl. 4B and 
pp. 29), and is conformable upon the underlying Georgetown lime-
stone. Although very similar in appearance to the upper part of the 
Georgetown limestone, the Carpenter limestone member of the Grayson 
consists of more regularly interbedded limestones and shales, and the 
weathered surfaces of the limestones are of a slightly lighter gray. 

2196 I S- -53- 3 
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Section of Grayson formation 

(See line of measured stratigraphic section 6, pl. 8] 

Buda limestone: 
Limestone, light gray, chalky, containing abundant Nerinea and 

7'urritclla remains. 
Grayson formation: 

Eagle Mountains sandstone member : 
Top of section Feet 

1. Covered 1/2 

2. Limestone, sandy, fine-grained, dark gray, weathering brown and con-
taining a few fossils 1 

3. Covered, probably like bed 4 11/2 
4. Sandstone, thin-bedded, fine-grained, soft, brown 21/2 
5. Limestone, sandy, fine-grained, grayish 1/2 
6. Sandstone, soft, thin-bedded, brown, similar to bed 4 5 
7. Covered 11/2 
8. Similar to bed 6 but slightly heavier bedded 21/2 
9. Quartzite, grayish brown, hard, calcareous 1/2 

10. Like bed 6 1 
11. Quartzite, brown, somewhat calcareous 1/2 
12. Like bed 6 1 
13. Like bed 11 1 
14. Like bed 6 1 
15. Like bed 11 
16. Like bed 6 1 

1/2 
18. Like bed 6 1 
17. Like bed 11 

19. Quartzite, brown, thick-bedded, with interbedded discontinuous soft 
sandstone beds 21/2 

20. Quartzite, brown, heavy-bedded, with fucoid or worm tube impres-
sions at the top 2 

21. Sandstone, soft, thin-bedded, brown 1/2 
22. Quartzite, thin-bedded, with interbeds of soft shaly sandstone 1 
23. Quartzite, brown, thick-bedded, with shaly sandstone interbeds____ 21/2 
24. Quartzite, reddish, thin-bedded, with many soft layers and a thick cal-

careous bed at the base 5 
25. Shale, brown, sandy 1/2 
26. Quartzite, brown 1/2 
27. Shale, brown, sandy toward the base 1 
28. Quartzite, brown, with interbeds of shale 
29. Shale, brown, sandy 1 
30. Quartzite, brown, medium-bedded, with 1- to '-in. shale interbeds 31:2 
31. Shale, brown, grading downward into soft shaly sandstone with a 

9-in. quartzite bed in the middle 4 
32. Siitstone and shah• sandstone, brown, thin-bedded, fine-grained 41/, 
33. Sandstone, brown, quartzitic, slightly calcareous, medium- to heavy-

bedded, handed 2 
34. Shale, black and gray 1 
35. Quartzite, thick-bedded, brown 11,!, 
36. Shale, brown and gray 1 
37. Limestone, dark gray, sandy 
38. Covered, probably gray shale 11/2 
39. Limestone, fine-grained, sandy grading downward into gray quartzite. 

Exogyra cartledgi present near top and at base 21/2 
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Section of Grayson formation—Continued 
Grayson formation—Continued 

Eagle Mountains sandstone member—Continued 
Top of section. Feet 

40. Shale, brown and interbedded quartzite with abundant Exogyra 
cartledgi which weather free 6 

681/2Reef-limestone member : 

41. Limestone, dark gray, granular, thick-bedded, with abundant rudistid 
remains. Rough weathering and forming a 51A-ft cliff 51/4 

42. Limestone, black, weathering blue-gray, thin-bedded, semi-nodular, 
smooth-weathering, contains some rudistid remains 4 

43. Similar to above but probably containing some shale interbeds; more 
nodular and thinner-bedded, and rudistid remains abundant especi-
ally toward base 9 

45. Limestone, nodular, similar to bed 43, with abundant rudistid remains_ 9 • 
posed almost wholly of rudistid remains toward top 21/2 

44. Similar to bed 41, but thinner-bedded and forms a smaller cliff; com-
46. Limestone, black, black-weathering, tine-grained, consisting almost 

wholly of rudistid remains, many of which are well preserved. 
This bed contains an abundance of corals at other localities, but 
they are scarce at this locality. Cliff-forming at this locality, but 
at other places is soft. and fossils weather out 3 

47. Limestone, black, weathering gray, thick-bedded, cliff-forming, with 
abundant fossils in the upper part 1 

48. Similar to bed 47 but not as fossiliferous, although carries rudistid 
remains throughout ; becomes coarser-grained and thicker bedded 
toward base 14 

49. Similar to bed 45 but thinner-bedded and partly covered 
50. Limestone, dark-gray to brownish, granular, consisting of minute shell 

fragments and small pebble like particles imparting a conglomeratic 
appearance under a hand lens; is cliff-forming and rough-weathering 
and gray on weathered surface 81/2 

611/2 
Carpenter limestone member : 

51. Limestone, dense black, weathering blue-gray 11k 

52. Limestone, thin-bedded, similar to bed 51 but with shale interbeds 
and a 6-in. shale bed at the base; very fossiliferous but containing 
no rudistid or coral remains. Exogyra arietina abundant 

53. Limestone. black, weathering blue-gray 
54. Shale, gray 
55. l.iinestone, black. weathering blue-gray, thin-bedded, nodular, rough, 

very fossiliferous with abundant Exogyra arietina and P.;:rogyra 
d rake i 

56. Limestone, black, weathering blue-gray, thick-bedded, becoming nodu-
lar toward the base; cliff-forming fossiliferous at top 121/2 

57. Limestone. weathering blue-gray, thin-bedded, nodular, with shale 
interbeds ; a few thin beds without nodules throughout the series. 
Contains Grayson fossils throughout the upper part; a 1-ft bed 
at the base contains abundant Kingena; the lower part of this series 
may belong to the Georgetown formation 69 

90 
Total Grayson formation 220 
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Georgetown limestone: 
58. Similar to bed 57, but containing Georgetown fossils. 

Fossils are extremely abundant in the Carpenter limestone member 
of the Grayson formation and, in contrast, are less abundant in the 
upper part of the Georgetown limestone. The abundance and dis-
tinctiveness of the fossils are useful in distinguishing the Carpenter 
member from. the Georgetown limestone. The lower limit of the 
Carpenter is arbitrarily drawn at a point 20 ft above a bed 
Carpenter member is arbitrarily drawn at a point 20 ft above a bed 
containing abundant Kingena sp., which lies approximately 90 ft 
below the bottom of the reef-limestone member of the Grayson forma-
tion. A distinct saddle, or change in slope, is characteristic of the 
soft Carpenter member and the upper part of the Georgetown lime-
stone, as distinct from the cliff-forming overlying reef-limestone. 

Fossils are abundant in the Carpenter limestone member of the 
Grayson formation, particularly in the upper part. Collections made 
in Carpenter Canyon include Enallaster texanus (Reomer), Clyp-
eopygus angustatus (Clark), Exogyra arietina Roemer, Exogyra 
drakei Cragin, Exogyra cf. E. drakei Cragin, Exogyra sp., Neithea 
cf. N. budensis Kniker, Neithea texana (Roemer), Neithea sp., Lima 
shumardi Shattuck, Protocardia? sp., Turritella? sp., Anehura? sp., 
and Kingena sp. 

The reef-limestone member of the Grayson formation has been 
traced along the northeastern side of the Eagle Mountains from 
south of Spar Valley to the Devil Ridge area. It is interrupted in 
places by rhyolite and has been offset by faults, but is persistent and 
uniform and is readily recognized by its abundance of rudistid remains 
(pl. 5A). Typically it consists of massive gray rough-weathering 
limestones with some nodular beds in the upper part. About midway 
in the series is a very distinctive extremely black granular thinly 
bedded soft limestone about 3 ft thick consisting almost wholly of 
remains of the reef-making rudistid pelecypods. Corals are abundant 
locally in this bed. The base of the series consists of beds of granular 
oolitic limestone with abundant shell remains. The gray limestones 
also contain abundant rudistid remains, especially in the upper part. 
The reef-making pelecypods and corals, so abundant in the reef-
limestone member, are mostly new species, many of them new genera, 
and bear little relationship to the fossils from the rest of the forma-
tion. Some of the corals are new to America, and the whole 
assemblage is of a type not previously found in the Grayson formation. 
Most of the fossils were collected about 51/2 miles northwest of Eagle 
Spring on the road from Grayson station to the Babb ranch 
house, at a point 6 miles south of the Southern Pacific Railroad, 
northwest of the area shown on plate 1. 
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These fossils were identified :1 
Astrocoenia pattoni Wells, Steph,anocoenia saxi-rotundi Wells, 

Heterocoenia n. sp., Myriophyllia n. sp., Felixigyra n. sp., Tham,na-
steria hoffmeisteri Wells, Calamophyllia n. sp., Periseris n. sp., Miceo-
solena n. sp., Cladophyllia sp. aff. C. furcifera Roemer, Montastrea 
texana (Vaughan), Montastrea pecosensis Wells, Montastrea n. sp., 
Placocoenia n. sp., Agathelia n. sp., Heliopora n. sp., Stromatoporel-
lina n. sp., Caprinula? n. sp. cf. C. crassifibra Roemer (also resembles 
Sphaerucaprina occidentalis Conrad), T oucasia cf. T. texana 
(Roemer), Caprotina n. sp., Corbis? n. sp., Trochus n. sp., Pleuroto-
maric,, n. sp., Tylostoma sp., Nerinea n. sp. cf. N. incisa Giebel, Nerinea 
sp., Ostrea sp., Artica cf. A. roemeri (Cragin), Turbo? n. sp. 

The Eagle Mountains sandstone member of the Grayson formation, 
named from the excellent exposures on the north side of the Eagle 
Mountains, is also a distinct and persistent member and is found 
throughout the mapped area adjacent to the reef-limestone member 
except where rhyolite intervenes. About 70 ft of interbedded brown 
sandstones (some of which are quartzitic) , brown shales, siltstones, 
and sandy limestones make up the member. The characteristic brown 
color of the beds contrasts strongly with the dominant blue-gray color 
of the other formations of late Comanche age. Exogyra cartledgi 
Bose is charcteristic of the Eagle Mountains member and is abundant 
in the beds immediately overlying the reef-limestone member. Other 
fossils identified are Protocardia sp., and T rigonia? sp. 

BUDA LIMESTONE 

The Buda limestone consists of massive chalky light gray limestones 
very distinctive lithologically from the black limestones of the under-
lying formations. Fossils are scarce or poorly preserved throughout 
most of the formation, but a persistent bed containing abundant Turri-
tella and Nerinea occurs at the base of the formation, immediately 
above the Eagle Mountains sandstone member of the Grayson forma-
tion. A maximum thickness of 225 ft was measured in the area to the 
southwest of Carpenter Canyon from the top of the Grayson formation 
to the bottom of the overlying Eagle Ford formation, but owing to 
the unconformable overlap of the Tertiary volcanic rocks, the entire 
formation is not present in many places. 

The Buda limestone is conformable with both the underlying Gray-
Qon and the overlying Eagle Ford formation, the contact 
with the Grayson formation being marked by the Turritella-Nerinea 
bed. Fossils found in this bed include Turritella sp., Nerinea sp., 
Lima shumardi Shattuck, Pholadomya shattucki Bose, Isocardia sp., 
Exogyra sp., Tylostoma cf. T. harrisi Whitney, and Enallaster texanus 
(Roemer). 

I Identification made by J. W. Wells and R. M. Imlay, U. S. Geological Survey, April 1947. 
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EAGLE FORD FORMATION 

The Eagle Ford formation conformably overlies the Buda limestone 
on the northeastern side of the Eagle Mountains, cropping out in the 
area northwest of Spar Valley as two continuous belts of varying 
width, trending northwestward. The formation is especially well 
developed in the Carpenter Canyon and Eagle Spring areas. 

Black and brown fissile shales, gray flaggy limestones, and red and 
brown calcareous limestones and arenaceous limestones characterize 
the Eagle Ford formation. Thin sandstone and siltstone beds are 
also present. In the vicinity of Eagle Spring several small coal seams 
are interbedded with the black shales. Some of these seams have been 
worked in the past. Rhyolite sills have invaded the formation causing 
local folding and contortion of the shale beds. Fossils are numerous 
in the black shales of the upper part of the formation and in some 
of the calcareous sandstone beds. The thickness of the formation 
varies greatly, owing to the fact that it is overlain unconformably by 
the extruded lavas and pyroclastic rocks of the lower rhyolitic series. 
Taff (1891) measured 1,130 ft in Carpenter Canyon, and Smith (1941, 
p. 74) records more than 1,400 ft in the Eagle Spring area. Probably 
an even greater thickness is present in the area northwest of Carpenter 
Canyon. 

An excellent section of the Eagle Ford formation is exposed in 
Carpenter Canyon from a point slightly more than a half-mile below 
Carpenter Spring to a point about one-fourth mile above Carpenter 
Spring (pl. 1). This section was measured by Taff (1891, p. 734) 
and his section is quoted below.2 
Measured section of Eagle Ford formation along Carpenter Canyon from a point 

about half a mile below Carpenter Spring to a point about a fourth of a mile 
above (See pl. 1) 

Eagle Ford or Benton shale division : 
Top of section Feet 

1. Very fissile, black, slightly arenaceous clay shale, with numerous indi-
viduals of a small Inoceramus and a fragile oyster or anomia 300 

2. Flaggy, fissile, calcareous, argillaceous sandstone, with numerous oyster 
shell fragments and an Inoceramus at the upper edge__ 430 

3. Siliceous limestone with oyster 30 
760 

Lower Cross Timber or Dakota division : 
1. Calcareous, flaggy sandstone, with oyster shell fragments 60 
2. Fissile, dark shale, grading upward into arenaceous shale, with bands 

of argillaceous sand 220 
3. Fissile brown shale 50 
4. Cream-colored to brown fissle calcareous shale 30 

360 
1, 120 

Tars separation of the series into the Eagle Ford or Benton shale division. and the 
Lower Cross Timber or Dakota division is not valid today, although Adkins (1932, pp. 
407-408, 422-439) gives the Eagle Ford the rank of a group and divides it into a number 
of formations some of which may correspond to Tag's divisions. 
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Fossils collected in the vicinity of Carpenter Spring include Coilop-
cera8 sp., Romaniceras? sp., Ostrea soleniscus Meek, and Inoceramu8 
sp. 

In the southeast part of the mapped area near the mouth of Spar 
Valley and south of the Wind Canyon fault (pl. 1) thin-bedded pink 
sandstones and thin-bedded grayish-pink sandy limestones are re-
ferred to the Eagle Ford formation. These beds apparently overlie 
the Buda limestone. They dip in the opposite direction, however, 
and are usually separated from the Buda limestone by rhyolite sills. 
No fossils were found in these rocks, and further study of the geology 
southeast of the area mapped is necessary to determine the true nature 
of the relationships and the exact age of the beds. 

QUATERNARY 

TERRACE DEPOSITS, YOUNGER ALLUVIUM, AND BASIN FILL 

Quaternary fluvial deposits along the lower courses of the 
streams have been divided into the older terrace • deposits and 
the younger alluvium. The two deposits are shown separately on 
plate 10, but are mapped together on plate 1. The terrace 
deposits are widespread and occupy most of the broad val-
leys along the lower courses of the major streams. They consist 
essentially of gravel, sand, and silt carried down by the stream from 
the adjacent uplands and deposited as valley fill during the preceding 
erosion cycle. The surfaces of the terraces are about 20 ft above the 
present stream beds and are indicative of a recent uplift of the area 
with a subsequent downcutting of the streams below their former level. 
Excellent examples of the terrace deposits can be seen in the lower 
reaches of Spar Valley and in the area between Carpenter Wells 
and Lone Hill. 

The younger alluvium deposits are restricted to the bottom of the 
present stream valleys and consist of unconsolidated coarse gravel and 
sands. 

The terrace and younger alluvium deposits merge at the edge of 
the mountains with the large alluvial fans that slope down into the 
bolson deposits of the intermontane basins. This basin fill consists 
of boulders, gravel, sand, silt, and clay, the coarser material lying 
adjacent to the mountain slopes and the finer silts and clays pre-
dominating in the centers of the basins. Caliche-cemented conglom-
erates are present locally in the bottoms of some of the arroyos. The 
thickness of the basin fill is not known. At Hot Wells near the center 
of the basin two wells have penetrated the fill to depths of slightly 
more than 1,000 ft, and wells at the head of Green River, southeast 
of Hot Wells, bottom in fill at 1,100 ft. A well at the Babb ranch, 
near the edge of the mountains about 5 miles west of Eagle Spring, 
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reaches a similar depth and is still in fill. At Sierra Blanca a well 
penetrated the fill to a depth of 880 ft at a point just 1/2-mile east 
of the nearest outcrops on Texas Mountain. Baker (1927, p. 40) 
reports 4,910 ft of fill in the Hueco basin to the northwest. 

IGNEOUS ROCKS 

Both extrusive and intrusive igneous rocks occur in the Eagle 
Mountains. The extrusive rocks are predominant, occupying most 
of the mountainous area within the ring of sedimentary rocks. The 
central, higher part of the mountains, however, is occupied by an 
intrusive stock of syenite. Dikes and sills are present throughout 
the area. 

EXTRUSIVE ROCKS 

The extrusive rocks can be divided conveniently into three groups: 
The lower rhyolitic series, including rhyolitic flows, tuffaceous sedi-
ments, volcanic breccias, and welded tuffs; trachyte porphyry; and 
the upper rhyolitic series, including rhyolitic flows, tuffaceous sedi-
ments, and volcanic breccias. 

The contact between the trachyte porphyry and the upper rhyolitic 
series is sharp and pronounced. Evidence of a considerable time in-
terval between the extrusion of the trachyte porphyry and the over-
lying rhyolite is indicated by the presence of conglomerate at the base 
of the upper rhyolitic series, which contains large boulders of trachyte 
porphyry. The variable thickness of the trachyte porphyry and its 
absence on the southwestern side of the mountains (5B) may be sup-
porting indications of this erosion interval or may be due merely to 
the irregular distribution of the extrusive lavas. The contact of the 
trachyte porphyry and the lower rhyolitic series, however, appears 
to be gradational. Flows of trachyte porphyry are present in the 
uppermost part of the lower rhyolitic series, and the upper units of 
that series tend toward a trachytic composition. Apparently the ig-
neous activity was continuous, with a gradual change in composition 
of the parent magma. 

No definite evidence for dating the volcanic rocks in the Eagle 
Mountains has been found but in the area southeast and east of the 
Eagle Mountains fossil plant and vertebrate remains seem to indicate 
an early Oligocene or Eocene age for the lower tuffaceous units of the 
volcanic series in that area (Plummer, 1932, pp. 804-805). Bones of a 
land tortoise of supposedly late Tertiary age have been reported from 
the tuffaceous sediments of the Eagle Mountains. The volcanic activ-
ity probably continued for some time, well into Miocene and possibly 
Pliocene times. 



	

	

	

		

	

	

•swaut 
-mas snoaaugn4 q4Im pappaqaa4u! puu °au spaq 'IRINAmu! atu, 
•uoluvo putt jo q4nos saps alp so do4 ato anau anoao sun4 paplam 

•suppaaq mop puu smog eq MIA& pappama4u! 0.1[13 puu 4ua4xa 
tuaav 'puts so aau s430.1 Sssurd atu •gtqa aatpuud put; titt!ads a[ua 
auau 4uasaad 9.113 04Itaad puu ‘a1Stido.14IA 'auo4stio4Id jo spaq put; 
2u!ads .1a4uadiv3 jo lsahAtonos uaru oto u! &limo a4HoStis ominiatids 
ltumunqu eau sainprta4s duino!san puu 2timunq mold •supaaaq mou 
pre smou .flupati4uam-4sos paaoloo-unq SwumItuopaad si saws otI4 jo 
laud aaddn atu •aicuttaaosm sum Ilulpos 'Are s! 40144n '3111ad 0-j, so 
opts lsuo alp U0 pahuasqo atom aaptuum It! Js S1.3 alt[oStla 

puu 'auo4sawll ‘a4lz4.1unb so svola lupaptu ula.tos so 
sittatu2Bas Suutu sup34uoa ulaoaaq atu •unia aatuttud puu 'pea D-J, 

Siip s1to4Idpaad otu sittios put: pappaq-4olto Si tRoaaaq o!uuDE0A 
atjZ -1seAtqlnos dm put; 'pay-913.14s Ham puu pappaq-u!tu eau swam 
-spas snoaougn4 etij, •sapas eq4 so laud .1aAio' ati4 u! uounuoa eau 
uppalq aluuDion puu sluatumas stmapumn4 paaoloa-unq puu SuaJ 410![ 
'2upds alflua paumo4 lsaAttwou puu 'way u0Suu3 daluadato oto uI 

•snoiatunu aiu s4ttaudluas 1pou Taztp!xo ttaaq a/tug 4aoa 
eq4 ut SottI2po spiatt!ut 4.tup atu -audspLas putt zpunb so ssuut 
-putto.t.fi ti tt! asupotuao a'44!E ti put: osupoOuld poz!pgiu so slsSaaottotid 
so pasodwoo unui paiatiluam Xuafd-tis!Atolia.0 04 padoloplinq L Si pull 
not sodwoa ut omsapttu atom SiI (8 Id) 4aa.10 Judy atiln jo S01[13A 

91j UI puu 4f, 4sutis so iC4!tilo!A alp til pasodxa SY. 4salaas eip j0 q.tud 
aaddtt atu luasaad aim S3130.1 Saquatumas put; omoStia jo quattt.tira; 
21IIIII134t100 SEIODO.ICI Aiou putt 'tic:mm[0a st :dutpuuq Atold •suaunaads 
autos u!paAaasqo eq MID asupotpao puu z4.1unb so sq4moaaa4u! o!..Lctid 
-outm 'puts •ssutuputtoa3 pau!ua-attu u til s4sSapouatid asupotpao 
pazmo!..tas puu ziaunb 2alumuoo a4lloStia opIaStidiod jo smou so 
s4sIsuoo sapas eq jo laud aasio' alp Aalp awls jo S4ItrIDIA ato UI 

•ulaDaaq a!utaloA ato puu s4uatumas 
snoaauistr4 alp 'Dog tt! 4uasaad axe s[u4sSio audsplas puu z4auttb .01.104S 
-OUR' put; 4a41z4aunb 4a4lioStp so snout/Jul puu ‘ialaututp UI •Ilf 9 su 
donut SE squioq altrupwA Suutu suiri4uoz uppaaq atu 'a \T 0o 4noq1 
sdlp osp put; 'unq do Actufd 4tO!' ‘pappaq-.4a!q4 si uppasiq oIttuaion eqj 
.aN 4noqu dip puu ‘paupu14s pant 4pappaq-ultu ‘paiotooljnq °au 
swounpas snoaJuutt4 atu •a4uu!tuopaad upDaaq DIttuoloA puu swam 
-mos stioaauutt4 sumuttout 0114 jo apls lsaAit'inos puu 4sam alp up 

.02u snoaou4a.13 S'aua puu awl 
tpoq jo sliao.t twm 43u4ttop aiqutudosuoDun ut axe putt saHai alvaapotu 
so. aousans uotsoia .uaAaun uu uodn umop pp" aaam Sagj4 •s,un4 
paNasi puu 4 EIDD3.1(1 OILIEJ(0A 4s4uatumas suoaDuun4 ‘suppalq mou 'smog 

°4!t°SIII 10 IJ 00041 04 4J 009 j0 s4s!sttop sapas DmioStp aaAlot atu 

santas ourioAliu -Hamol 

9E ADOrl0a0 

https://snoaou4a.13
https://putto.t.fi


36 FLUORSPAR DEPOSITS OF THE EAGLE MOUNTAINS, TEXAS 

TRACHYTE PORPHYRY 

The trachyte porphyry with thin beds of trachytic tuffaceous sedi-
ments crops out in a thin band southeast of Spar Valley, thickens to-
ward the west, and occupieS much of the area in the northwestern part 
of the mountains where it attains a thickness of at least 600 ft. It is 
not present on the southwestern side of the mountains. Many small 
outliers occur in the Eagle Spring area where they are found as 
erosional remnants capping small hills. The upper part of the lower 
rhyolitic series grades upward into typical trachyte porphyry. To-
ward the west the contact is sharper, and on the west side of the, 
mountains, in the vicinity of Black Butte, west of the mapped area, 
the dark red color of the trachyte porphyry is in sharp contrast to 
the light color of the underlying rhyolitic volcanic breccias. 

Typically, the trachyte porphyry is a dark red to reddish-purple 
rock with large orthoclase phenocrysts in a fine-grained groundmass 
of orthoclase and a little quartz. Magnetite and hematite are com-
monly abundant. Albitized plagioclase feldspars are present locally, 
and a graphic intergrowth of the albite and quartz is generally ob-
served. In the eastern part of the area, the feldspars are cloudy and 
extensively altered, the dark minerals have been altered to the oxides 
of iron and to carbonates, and apatite and a greenish mineral resemb-
ling an amphibole are present. The rock weathers to grayish pink. 
South of Spar Valley the lower part of the trachyte porphyry con-
sists of altered light-gray and brownish rock with large phenocrysts 
of albitized plagioclase, grading upward from similar rocks of the 
lower rhyolitic series. The lowest part is overlain by the less altered 
grayish-pink rock, which in turn is overlain by the relatively un-
altered dark red trachyte porphyry. These three rock types may 
represent distinct flows of slightly different composition. The dark 
red trachyte porphyry is predominant in the western part of the 
mountains. 

The trachyte porphyry is overlain by a basal volcanic conglomerate 
of the upper rhyolitic series. This basal volcanic conglomerate con-
tains boulders of trachyte porphyry in a matrix of rhyolite and is 
well exposed about three-fourths of a mile north of the Eagle Mountain 
ranch house in Syphon Canyon. 

Although most of the trachyte porphyry is believed to be extrusive 
in origin, the outliers in the Eagle Spring area and some of the 
trachyte porphyry within the upper rhyolitic series in the Spar Valley 
area may be intrusive. The evidence is not conclusive, but in the 
Eagle Spring area the outliers of trachyte porphyry seem to occur 
as sills within the lower rhyolitic series and the Cretaceous sedimen-
tary rocks, or between the two units. The texture of much of the 
trachyte porphyry and the absence of flow banding and vesicular 
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structure is further evidence of the intrusive character of some of 
the rock. 

UPPER RHYOLITIC SERIES 

At least 1,500 ft of rhyolite flows and flow breccias, with a few 
interbedded volcanic breccias, tuffaceous sediments, and spherulitic 
rhyolite flows, lie above the trachyte porphyry. Two major types 
of rhyolite are present, the exact relationships of which are obscure. 
A light-gray flow breccia, contains many fragments of earlier solid-
ified parts of the same lava, as well as fragments of other rock types 
picked up by the flowing mass. Phenocrysts of quartz and sericitized 
feldspar are present, the quartz crystals commonly partly resorbed. 
Flow-banding is generally prominently developed, with the extraneous 
material strung out as elongated and flattened fragments; vesicles 
are prominent. The flow breccia breaks with a rough fracture; it 
weathers to rounded hills and in some places stands as towering 
spires and cliffs with rounded contours. 

The second type is a dense hard flinty-looking rhyolite porphyry, 
gray to green or buff, with conspicuous, though small, phenocrysts of 
quartz and some feldspar. The rock breaks with a conchoidal frac-
ture. Jointing is conspicuous and well developed, and results in 
angular blocky outcrops and many large and small steep cliffs and 
narrow canyons. 

Adjacent to the intrusive syenite plug, the rock is more calcic in 
composition, trending toward andesite, and has been recrystallized 
into a dark-gray, slightly coarser-grained rock. Quartz and large 
oligoclase phenocrysts, some albitized, are set in a groundmass of 
quartz and oligoclase. Clusters of granules of recognizable secondary 
aegerite augite are present, as well as augite and pigeonite. Magne-
tite is common. The rock is extensively albitized and was evidently 
soaked in soda-rich solutions. Farther away from the stock of Eagle 
Peak syenite (pl. 1) the albitization is localized along fractures. 

INTRUSIVE ROCKS 

The intrusive rocks of the area are irregular masses, which cut the 
sedimentary rocks, and sills. They are the Eagle Peak syenite stock, 
rhyolite dikes and sills, and diabase dikes. The intrusive rocks cut the 
earlier volcanic rocks and are contemporaneous with the lower rhyo-
litic series of extrusive rocks associated with the Eagle Peak syenite 
stock. 

RHYOLITE SILLS 

Many sills and irregularly shaped masses of rhyolite intrude the 
sedimentary rocks in the regions adjacent to the contact of the 
sedimentary rocks and the lower rhyolitic series. These intrusives 
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are allied to the flows of the lower rhyolitic series. They are part 
of the same parent magma, being merely offshoots that penetrated 
the sedimentary rocks adjacent to the vents during the volcanic act iv-
ity. Some of the sills penetrated the sedimentary rocks for a con-
siderable distance and crop out more than a mile from the contact 
of the sedimentary. rocks and the lower rhyolitic series. The rhyolite 
is buff-colored, fine-grained, and contains quartz and sericitized 
feldspar phenocrysts. Limonite specks are common. The rhyolite 
is weathered and soft, except where silicified alohg fault and fracture 
planes. 

EAGLE PEAK SYENITE 

The name Eagle Peak syenite is proposed for the brownish-gray 
medium-grained rock with large phenocrysts of feldspar, chiefly 
orthoclase, which occurs in the central and highest part of the moun-
tains and is exposed on Eagle Peak. The syenite crops out as a 
roughly elliptical-shaped body with, in the main, almost vertical 
contacts with the rhyolite. The rock is composed chiefly of orthoclase 
and oligoclase, with small amounts of quartz. Altered biotite is 
abundant; a few grains of zircon and some secondary carbonate min-
erals are also present. Where the Eagle Peak syenite has been 
altered by the alkaline solutions that were so prevalent in the area, 
the feldspars have been albitized, and a graphic intergrowth of quartz 
and secondary albite is conspicuous. The abundance of albite 
apparently justifies the term "soda syenite" for the altered rock. 

The altered syenite is well shown on the summit of Eagle Peak and 
also in the vicinity of the fluorspar deposits on Fox claims 1 and 3, 
slightly more than 11/2 miles southeast of Eagle Peak. The unaltered 
syenite is well exposed on the flanks of Eagle Peak and in Wind 
Canyon both immediately above and immediately below the small 
windmill (pl. 1) 11/2 miles southeast of Eagle Peak. 

The Eagle Peak syenite appears to have intruded the upper rhyo-
litic series as a small stock. Two small isolated areas are present 
east of the main body and represent offshoots of the main mass. To 
the south, the contacts with the rhyolite are not vertical, as on the other 
sides of the stock, but are concordant with the flows. The syenite 
apparently split some of the flows apart at this locality and invaded 
them as a sill-like protrusion from the main stock. 

DIABASE DIKES 

Diabase dikes are present on the north side of the mountains south 
of Lone Hill, on the northeast side of the mountains in the vicinity 
of the Marine ranch house, and on the southwest side of the moun-
tains near the mouth of Snowline Canyon and in the Rocky Ridge 
area on Snowline Ridge. The dikes on the northeast side of the 
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mountains are small and of limited extent, but the dike in the Rocky 
Ridge area can be traced for about 3,000 ft and is from 4 to 6 ft thick. 
This dike cuts both the sedimentary and volcanic rocks in the Rocky 
Ridge area. It is dark blue-gray, dense, medium-grained, and even-
textured. Thin section studies show this rock to be a diabase and 
to be composed chiefly of long thin laths of plagioclase feldspar. 
The mafic minerals have been completely altered, and grains of cal-
cite and specks of magnetite and limonite are abundant. About 
a mile to the west, what apparently is an extension of the same dike 
crops out near the mouth of Snowline Canyon. The dike at this 
place is much thicker, however, cropping out over a width of 50 ft; 
the rock is coarser grained, and the diabasic texture is more pro-
nounced. Quartz is present, and the rock may be called a quartz 
diabase. Plagioclase feldspar, chlorite, and calcite are the most 
conspicuous minerals in the dike at this locality. 

LATE RHYOLITE DIKES 

Rhyolite dikes belonging to a late stage of intrusive activity are 
present in the Spar Valley area, the Eagle Spring area, and in the 
central part of the mountains. These dikes commonly are intruded 
along the east-trending faults. The rhyolite is soft, white or pale 
bluff, platy with vertical jointing or flow-banding, locally spherulitic, 
811(1 slightly porphyritic. The spherules consist of radiating struc-
tures around spherical grains of quartz. The radiating fibers are 
composed of orthoclase. bound together by tridymite. The rock may 
be culled a spherulitic rhyolite. The dikes are vertical or steeply 
dipping and intrude the sedimentary and volcanic rocks; they have 
not been found intruding the, syenite. They appear to represent 
the last stage. of igneous activity in the Eagle Mountains, prior to 
the fluorspar mineralization. 

STRUCTURE 

The Eagle Mountains, along with the Devil Ridge, Quitman Moun-
tains, and Malone Mountains to the northwest, are part of an over-
thrust area termed by Baker (1934a, p. 156) the "Mexican Overthrust 
Province." The area is characterized by intense folding and faulting, 
and by great overthrusts trending roughly northwest. The thrust-
ing is from the southwest. Smith (1940, pp. 629-632) has identified 
two large thrusts in the Devil Ridge area; and similar thrusts, 
possibly continuations of the Devil Ridge thrusts, have been mapped 
in the Quitman Mountains (Huffington, 1943, pp. 1022-24). Similar 
thrusts, which may or may not be continuous with the Devil Ridge 
thrusts, are present in the Eagle Mountains. Possibly two periods 

Studies of thin sections made by Jewell J. Glass, U. S. Geological Survey, August 1045. 
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of thrusting occurred, the earlier of which, accompanied by gentle 
folding, preceded the igneous intrusions and subsequent downwarping 
of the central part of the Eagle Mountains. Four series of normal 
faults have been recognized in the area. The major folds and faults. 
as well as the locations of the principal fluorspar deposits, are shown 
on plate 2. 

FOLDING 

The Van Horn dome and the Eagle Mountain syncline are the major 
structural features of the area. 

The pre-Cambrian Carrizo Mountain schist cropping out low on the 
northeast side of the mountains is part of the central core of the Van 
Horn dome. The greater part of the dome, however, is outside the 
mapped area. Paleozoic and Mesozoic sedimentary rocks dip away 
from the central 'core, but within the mapped area this is modified by 
faulting south of the pre-Cambrian rocks. The regional south-
westerly dip of the rocks on the northeast side of the Eagle Mountains 
is due to their being both on the southwest side of the Van I-Torn dome 
and on the northeast side of the Eagle Mountain syncline. 

The Eagle Mountain syncline trends northwest and its axis parallels 
and closely corresponds to the axis of the range. The sedimentary 
rocks on the northeast side of the mountains dip 25°-35° southwest 
with local variations due to faulting and intrusive activity. On the 
southwest side of the mountains the sedimentary and volcanic rocks 
dip about 25° northeast and east-northeast. The trough of the syn-
cline is occupied by the volcanic rocks and the intrusive Eagle Peak 
syenite. This synclinal structure may prove to be basinlike in outline 
when mapping is done to the northwest and southwest. The syncline 
was formed after or during the extrusion of the volcanic rocks, perhaps 
at the same time that the Van Horn dome was formed, and may have 
been due to a readjustment resulting from igneous activity and the 
subsequent overloading by the volcanic rocks. 

A regional discrepancy in dip between the sedimentary rocks and the 
volcanic rocks on the northeast side of the mountains is best shown 
in the area between Eagle Spring and Carpenter Canyon, and in the 
area south of Eagle Spring. The sedimentary rocks have a regional 
dip of 25°-50° SW., with local variations beyond that range. The 
tuffaceous sediments near the base of the lower rhyolitic series dip 
15°-20° SW. This discrepancy is due to an early period of gentle 
folding accompanying the Devil Ridge thrust, before the extrusion 
of the volcanic rocks. 

A small syncline is present in the area between Lone Hill and Car-
penter Canyon. The strata, which in this area normally dip south-
west, have been dragged up by faulting, causing a reversal of dip. 
The drag was probably due to the apparent westward and upward 
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movement of the block lying north of the Eagle Spring fault. The 
syncline plunges to the south and is cut off in that direction by the 
Carpenter fault. Exposed formations involved are the Georgetown, 
Grayson, Buda, and Eagle Ford. The last occupies the trough of the 
syncline. 

Minor folding and distortion of the strata due to faulting or igneous 
activity are prevalent in most of the area. 

FAULTING 

Faulting is extensive in the area, and at least six different systems 
of faults are recognizable. Joints and other fractures, especially 
abundant in the volcanic rocks, parallel the trend of the major faults, 
particularly those belonging to the northeast-trending system. The 
relative age and character of the major faults are well established, 
with the notable exception of the Spar Valley fault and a possible 
fault lying one-fourth mile east of the Black Hill Shaft in the ex-
treme southwestern part of the mapped area. The fault systems will 
be discussed in the order of their relative ages, beginning with the 
oldest. 

DEVIL RIDGE THRUST FAULT 

The earliest fault recognizable in the area is the Devil Ridge thrust 
fault which is best exposed a quarter of a mile south of Eagle Spring. 
The thrust strikes northwest to north-northwest and parallels the 
regional strike of the sedimentary rocks. The thrusting along the 
fault was from the southwest. 

In the vicinity of Eagle Spring the presence of the fault is indi-
cated by the flat-lying Bluff Mesa formation overlying steeply dipping 
contorted rocks of the Eagle Ford formation. This relationship is 
best seen on the slopes of T-C Peak, just southwest of Eagle Spring, 
although the actual fault contact is obscured by overburden and talus. 
The sinuous trace of the fault at this locality is due to a combination 
of topography and the fact that the fault is flat-lying or dips slightly 
southwest. Northwest of T-C Peak the thrust can be traced inter-
mittently to the Devil Ridge area. To the southeast, it is covered by 
rhyolite flows and tuffaceous sediments of the lower rhyolitic series 
which rest in normal contact upon the Eagle Ford formation. Ex-
cellent exposures of this contact are on the west side of Carpenter 
Canyon about 1,000 ft south of Carpenter Spring. Small klippen 
of limestone of the Bluff Mesa formation are present northeast of 
the main overthrust block. 

Boulders and large masses of limestone of the Bluff Mesa forma-
tion are embedded in the rhyolite flows in the vicinity of- T-C Peak 
and to the northwest and southeast, even where the Bluff Mesa forma-
tion at present does not overlie the Eagle Ford formation. This is 
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particularly evident about half a mile southeast of T-C Peak where 
the basal part of the extrusive rocks consists almost entirely of large 
boulders of limestone of the Bluff Mesa formation in a matrix of 
volcanic material. As the thrusting preceded the volcanic activity, 
the Bluff Mesa was evidently the surface rock in these areas at the 
time the lavas were extruded. Because the volcanic rocks which cover 
the Devil Ridge thrust fault southeast of Eagle Spring are part of 
the lower rhyolitic series, the Devil Ridge thrust fault must have 
preceded the earliest volcanic activity. Because the volcanic activity 
is believed to be of middle Tertiary age (Baker, 1927, p. 35), the 
thrusting is considered to have been associated with the mountain 
building of the Laramide revolution. 

NORTHEAST-TRENDING FAULTS 

High-angle normal and reverse faults, trending northeast, are the 
most common faults in the Eagle Mountains (pls. 1 and 2). Numer-
ous faults of this type have been mapped, and many others undoubt-
edly exist. These faults cut rocks of all ages except the Eagle Peak 
syenite and, with the exceptions noted below, the late rhyolite and 
diabase dikes. Half a mile to a mile northwest and west of the Marine 
ranch house two late rhyolite dikes seem to be offset by faults that trend 
northeast and dip steeply southeast. These dikes apparently belong 
to the northeast-trending system, but there may have been renewed 
movement along them since the late rhyolite (likes were intruded. 

The faults are as prevalent in the volcanic rocks as in the sedimen-
tary rocks and trend at right angles to the general strike of the strata. 
Well-developed joints and other fractures parallel to these faults are 
characteristic of the volcanic and sedimentary rocks. Slickensided 
surfaces and quartz, calcite, and fluorite were observed in many places 
along the fault planes. Some of the large fissure veins of fluorspar• 
are present along faults of this series. Displacement may range from 
only a few feet to hundreds of feet. 

SPAR VALLEY FAULT 

The Spar Valley fault extends down the valley of Spar Creek south-
eastward from the vicinity of shaft 1. To the northwest it is cut off 
by the Rhyolite fault, although a fault extending north from the 
Rhyolite fault in the vicinity of shaft 2 may be the continuation of 
the Spar Valley fault. The fault dips 200-30° SW. in the vicinity 
of shaft 1 and strikes north-northwest, roughly paralleling the strike 
of the sedimentary rocks. The low angle of the fault and the high 
angle of the sedimentary rocks cause a cutting out of strata. In the 
vicinity of shaft 1 at least 150 ft of strata is missing; southeastward 
apparently an even greater thickness is missing, owing either to a 
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flattening of the fault plane or a steepening of the dip of the. sedi-
mentary rocks. The fault extending north from the Rhyolite fault. 
and possibly representing the continuation of the Spar Valley fault 
also causes a cutting out of strata. 

Four diamond drill holes in the vicinity of the Spar Valley fluorspar 
deposits passed through the Spar Valley funk and bottomed in the 
quartzite of the Cox sandstone (pls. 11 and 14), and the fault plane 
itself is exposed in the. south end of the drift on the 200-ft level in 
shaft 1 (pl. 13). Quartzite of the Cox sandstone at this place is sepa-
rated from the overlying black limestone of the Finlay limestone by 
a layer of black clayey gouge with slickensided surfaces. The fault 
dips 25° NW. at this locality. 

The upper part of the Finlay limestone and the lavas of the. lower 
rhyolitic series are in contact along the fault with various beds of the 
middle and upper parts of the Cox sandstone and with rhyolite sills 
that intrude the Cox sandstone (pls. 1, 8, and 10). This cutting out 
of beds, the total thickness of which may be as much as 300 to 400 ft, 
is due to the dip of the fault now being less than the dip of the st rata 
involved and may be accounted for either by normal faulting or by 
thrust faulting (fig. 3). 

The Spar Valley fault may be a porn it fault (fig. 3B) that occurred 
after the extrusion of the rhyolitic scrics but before the tilting. and 
was later involved in the tilting. If this is so, the original dip of the 
fault must have been about 20°-35°. This very low angle of dip is 
not common among normal faults. 

Or, the Spur Valley fault may be a thrust fault. (fig. 3A), the 
thrusting taking place after the extrusion of the lower rhyolitic series 
and after the tilt ing of the sedimentary rocks. Baker 193-1-a, pp. 150, 
165, 189-190) states that there were t wo periods of thrusting in West 
Texas: one at the tune of the Laramide revolution and the other after 
the extrusion of the Tertiary volcanic rocks. In the Eagle Mountains 
the Devil Ridge thrust, represents the first period of overthrusting. 
The Spar Valley fault, would represent. the second period. Too, the 
northeast-trending faults are believed associated with the doming 
of the area of the pre-Cantl)rian rocks, the folding of the st rata into 
the Eagle Mountain syncline, and the accompanying middle Tertiary 
volcanic activity. Because the Spar Valley fault offsets the northeast-
trending faults and is definitely of a later period, it must also be. 
later than the middle Tertiary folding or at least simultaneous with 
the later stages of the folding. Consequently, it could not be an early 
normal fault that was involved in the folding, but would instead he. 
a thrust fault that was formed after the folding of the strata. 

Evidence is too inconclusive to indicate positively that one hy-
pothesis is better than the other, but it would seem to favor the thrust 
faulting. 
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Cox sandstone, Kc; and sill associated with lower rhyolitic series. Tir 

FIGURE 3.--Two interpretations (A and B) of the Spar Valley fault. 

NORTH-NORTHWEST-TRENDING FAULTS 

A north-northwest-trending normal fault at Spar Valley splits into 
t wo faults near shaft 1, one dipping 300-50° SW. and the other dip-
ping 60°-77° SW.(p1. 10). This fault has a total stratigraphic 
displacement of at least 750 ft in the vicinity of shaft 1, and is down-
thrown on the west side. It is well exposed in shaft 1 and is called 
the Mine fault. This fault forms the prominent fault wall on the 
000-ft level in the mine, and the low-angle branch of the Mine fault 
is exposed immediately above the ore beds at many places within the 
mine (pl. 13). This low-angle branch has been pierced by the drill 
holes on the South ore body where it also is immediately above the 
ore (pl. 11). 
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Red and chalky-white clay gouge, as much as 5 ft thick and showing 
many slickensided surfaces, is exposed along both the low-angle and 
high-angle branches of the fault in the mine and is revealed else-
where by drilling. Shales of the Kiamichi formation, present within 
the wedge formed by the two branches of the fault, are greatly con-
torted, and the rhyolite along the west side of the fault in the mine 
is much brecciated and fractured. The brecciation of the ore beds 
is due partly to this fault and partly to the Spar Valley fault. 

The Mine fault can be followed southeastward along the edge of 
Spar Valley, parallel to the Spar Valley fault but west of it. The 
lower part of the Finlay limestone on the east side of the fault lies 
against the middle part of the Georgetown limestone on the west side 
of the fault, with rhyolite sills or dikes along the fault plane in 
some places. 

Northwest of shaft 1 the Mine fault is displaced by the east-trending 
Rhyolite fault described later. A large fault, extending northwest-
ward from the Rhyolite fault down the broad valley past the Lucky 
Strike fluorspar deposit to Carpenter Wells, beyond which it is lost 
in the basin fill, may be a continuation of the Mine fault. In the 
central part of sec. 26 the lower part of the Finlay limestone on the 
east side of the fault lies against the shales of the Kiamichi forma-
tion on the west side. About 3/4 mile to the north, however, both the 
Finlay limestone and the Kiamichi shale are missing, and Cox sand-
stone on the east side lies against Georgetown limestone on the west 
side. 

A second north-northwest-trending fault, known as the Carpenter 
fault, is traceable for 31/2 miles north of Spar Valley (pls. 2 and 8) 
from the Rhyolite fault to the Eagle Spring fault. It is displaced 
westward by the Eagle Spring fault and continues northwestward 
from this fault beyond the west limit of the map (pl. 1). South of 
the Rhyolite fault the Carpenter fault cannot be traced within the 
volcanic rocks, but its presence is indicated south of the Wind Canyon 
fault by the repetition of strata. The middle part of the Georgetown 
limestone on the west side lies against the lower part of the Eagle 
Ford formation on the east side in most places where the fault is 
present within the area shown on plate 1. The result is a repetition 

.of strata. A stratigraphic displacement of approximately 1,000 ft 
with the west side upthrown, is indicated. The fault is a normal fault 
in the vicinity of Spar Valley and dips 63°-85° NE. To the north, 
however, the dip of the fault is reversed and is 60° SW.; hence, in. 
this area it is a reverse fault. 

Normal faults belonging to the same series have been mapped on 
the southwest side of the Eagle Mountains (see pl. 2). The most 
prominent is about 3,000 ft east of the Silver Eagle zinc deposit. It 
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can be traced intermittently for about 3,500 ft.. The southwest side 
has been downthrown, and drag along the fault has produced a re-
versal of dip in the sedimentary rocks adjacent to the fault plane. 
Similar faults occur nearby. 

Faults belonging to this series exist in other parts of the mount :tins 
and may also exist in the Rocky Ridge area. Many of the faults of 
this area, however, may be the result of the emplacement of the block 
of sedimentary rocks, as discussed later under the section entitled 
"Structures clue to landslides." 

EAST-TRENDING NORMAL FAULTS 

Normal faults trending slightly north of east, usually with large 
horizontal displacements and the south sides apparently displaced 
eastward, are characteristic of the Eagle Mountains. Baker (1934a, 
p. 205) mentions one fault of this type in the southern Quitman Moun-
tains and three in the northern Eagle Mountains. One of the later 
is the Eagle Spring fault. This fault passes through Eagle Spring 
and extends westward beyond the mapped area. Near Eagle Spring 
'tine 'huhu Wins. ^rite northern 'branch, called the Lone Hill fault, 
dips steeply south, trends slightly north of east, and is lost in the, 
basin fill north of Lone Hill. The main fault also dips steeply south, 
except in the area southeast of Eagle Spring, where it is vertical. It 
turns southeast at Eagle Spring for 1 mile and then turns east again, 
passing south of Lone Hill and out into the basin fill a short distance 
north of Carpenter 'Wells. The apparent total horizontal displace-
ment along the Eagle Spring fault is about 2 miles in the area west of 
Eagle Spring. The fault can be traced throughout most of its length 
by a rhyolite dike, ranging in width from 25 ft to 400 ft. This dike is 
particularly well exposed in the area west of Eagle Spring. On the 
south side of Lone Hill, however, a diabase dike extends along the 
fault for a quarter of a mile. The Lone Hill fault is also marked by 
a rhyolite dike near Eagle Spring. 

The Stage Stand fault, 1,500 ft north of the Eagle Spring fault 
and subparallel to it, belongs to this same series of faults although 
the apparent horizontal displacement along it is smaller. It is along 
this fault that the fluorspar mineralization in the Eagle Spring area 
occurs. A rhyolite dike marks the course of the fault throughout 
most of its length (pl. 7.). Smaller subparallel faults are associated 
with these faults in the Eagle Spring area. 

The Rhyolite fault at the head of Spar Valley has an apparent hori-
zontal displacement of about 3,000 ft. The fault dips 60° S. A wide 
breccia zone along the major fault and several adjacent subparallel 
faults characterize the fault zone. In the vicinity of Spar Valley, 
fluoritization was extensive along the major fault and occurred to 
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varying degrees throughout the entire zone, which may be as much as 
40 ft wide. Shafts 2 and 3 which have been sunk along this fluori-
tized fault clearly expose the zone of breccia and gouge and the 
slickensided walls. 

The Rhyolite fault has been traced eastward from shaft 3 for 11/2 
miles, and then it becomes lost in the basin fill beyond the exposures 
of pre-Cambrian Carrizo Mountain schist. It can be observed at 
many places where the limestones of the Wolfcamp ( ?) formation 
abut against the Carrizo Mountain schist and the Bluff Mesa forma-
tion. West of Spar Valley the presence of volcanic rocks makes it 
difficult to trace the fault, but it probably extends westward for 
many miles, possibly across the mountains. The topographic aline-
ment of two large canyons, one on each side of the crest of the moun-
tains, with the trace of the fault, indicates its possible course. 

Another fault of this series, the Wind Canyon fault, has been 
mapped in the central part of the mountains. This fault also is 
characterized by a wide brecciated zone and numerous subparallel 
adjacent faults, and by the presence of fluorite and quartz. The 
vein on Fox claims 1 and 3 (pl. 2 and fig. 8), and on sec. 45 (pl. 2) is 
along this fault, which extends west as far as the Rocky Ridge fluor-
spar deposits. To the east the fault has been traced to near the 
junction of 'Wind Canyon and Spar Valley, where about 2,000 ft 
of apparent horizontal displacement along the fault can be measured. 
The fluorspar deposits in sec. 37 (pl. 2 acid fig. 4) are adjacent to the 
fault in this area. The Wind Canyon fault is the only fault that is 
known to cut the Eagle Peak syenite. 

The Silver Eagle fault, which may be a continuation of the Wind 
Canyon fault, or perhaps a branch of it, is on the west side of the 
Eagle Mountains. The Silver Eagle deposit is along this fault. The 
'Wind Canyon fault dips north at the deposits on Fox claims 1 and 3 
and sec. 45. At the Silver Eagle mine, however, the Silver Eagle 
fault dip is 65° S. 

Late rhyolite dikes in the area between the Rhyolite fault and the 
Wind Canyon fault trend roughly east or slightly south of east. 
They are similar to the dikes along the east-trending faults in the 
Eagle Spring area and may mark the course of similar faults. 

The large east-trending faults generally are associated with the 
fluorspar deposits and are believed to represent the major avenues of 
access for the mineralizing solutions. In many places they contain 
fluorspar, and most of the fluorspar deposits are in close proximity 
to them. 

LATE FAULTS 

Earthquake cracks and small faults not shown on plates 1 or 2 
cut the basin fill in the vicinity of the old Taylor ranch house on the 
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EXPLANATION 
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FIGURE 4.—Map showing location of fluorspar deposits (dots) and copper deposits (x's) 
in secs. 37 and 48, block 68, T. 9, and vicinity. 

east side of the Eagle Mountains 8 miles southeast of Eagle Peak 
and in the vicinity of Hot Wells. Small north-northwest-trending 
faults in the alluvium were observed in the valley fill east-southeast of 
the Marine ranch house along the lower reaches of Spar Valley. 
In the Eagle Spring area a small northwest-trending fault offsets 
the Stage Stand fault and another cuts one of the late rhyolite dikes, 
identical with those intruded along the east-trending faults. 

Post-mineralization brecciation along the Rhyolite fault in the 
vicinity of shaft 3 and small offsets within the ore body at shaft 1 
indicate post-mineralization movement. 

FEATURES CAUSED BY LANDSLIDES 

Isolated blocks of the Bluff Mesa formation in the southern part of 
the Eagle Mountains are believed to owe their present position to 
rock slides. Although most of the blocks are merely a few hundred 
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vicinity of faults. Many faults cut the sedimentary rocks, and no 
unit can be followed for more than a few hundred feet. Silicification, 
fluoritization, and recrystallizat ion, due largely to hydrot hernial solu-
tions, were facilitated by the crushed and crackled condition of the 
beds. The intrusive appearance of the basal contact of the sedi-
mentary block with underlying volcanic rocks may be due to mechani-
cal brecciation of the basal part of the block and recementat ion by 
hydrothermal solutions. The lava, however, may have been semi-
molten when the sedimentary block came to rest upon it. and the semi-
molten material may have been forced into some of the many cracks 
at. the base of the sedimentary block. The silicie material now filling 
the fractures at the base of the sedimentary block may have been 
stringers and apophyses of rhyolite, now completely silicified and 
recrystallized, or they may be hydrothermal snick fillings. 

GEOLOGIC HISTORY 

The sequence of events in the Eagle Mountains area before the 
deposition of the Cretaceous sediments can only be surmised from 
incomplete and fragmentary records in the area, but it was probably 
much the same as in the rest of trans-Pecos Texas. With the begin-
ning of Cretaceous time, however, the sedimentary and tectonic rec-
ords are more nearly complete and can be studied in more detail. 
The probable record of events is as follows : 

1. The pre-Cambrian deposition of sediments was followed by one 
or more periods of uplifting and intense deformation during late 
pre-Cambrian time and the intrusion of igneous rocks. 

2. During the Paleozoic era the seas probably covered much of the 
area. Subsequent erosion removed most of the Paleozoic sedimentary 
rocks previous to Permian time, so that rocks of Permian ( ?) age rest 
directly on the pre-Cambrian rocks. The Permian seas probably 
covered most of the area, and sediments were laid down on a rela-
tively flat surface. 

3. Uplift and erosion followed the deposition during Permian time, 
and during the early part of the Mesozoic era the Eagle Mountains 
area was dry land. 

4. During the Cretaceous period marine sediments were deposited, 
starting with the elastic sediments of early Trinity time, probably de-
rived from highlands to the north and west, and continuing through-
out the Early Cretaceous epoch and through Eagle Ford time of the 
Late Cretaceous epoch, without great interruptions. The later sedi-
mentary rocks are predominantly limestones, indicating deeper waters 
and clearer seas. Deposition may have continued after Eagle Ford 
time, but if so, the later sedimentary rocks have been removed from 
the area, and no record of them has been found. Baker (1927, p. 31), 
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13. Two stages of fluoritization are present, although they may 
have been very closely spaced in time. The earlier stage appears to 
be the more important, for the later fluoritization merely formed 
coatings and incrustations on the earlier minerals. Silicification may 
have occurred simultaneously with either stage, or later. One stage 
of silicification, however, may be intermediate in time between the two 
stages of fluoritization. Albitization of the volcanic rocks and the 
syenite probably occurred about the same time as fluoritization or 
slightly later. 

14. Late faulting, cutting the late Cenozoic basin deposits and the 
valley fill, followed fluoritization. This period of faulting may have 
been accompanied by an uplift and slight rejuvenation of the area, 
because two stages of valley deposition and stream erosion are present. 

15. Continued erosion and deposition along the stream valleys and 
in the intermontane basins have produced the present topography. 

MINERAL DEPOSITS 

LEAD, ZINC, COPPER AND SILVER DEPOSITS 

Old copper, lead, and zinc workings are present on the northeast 
side of the Eagle Mountains in the area underlain by the pre-Cambrian 
Carrizo Mountain schist. They occur in small northeast- and north-
trending veins in close proximity to the large east-trending Rhyolite 
fault. The two principal workings consist of adits driven into the 
hillside. The prospects have long been abandoned, and no informa-
tion was obtainable about the mineralization. A recorded shipment 
of zinc ore from the Eagle Mountains in the first decade of the twen-
tieth century probably came from these deposits. They were again 
opened in 1928, but no record of any shipment of ore after that year 
is available. 

Near the mouth of Spar Valley, in the northeastern part of sec 48, 
block 68, T. 9, (pl. 2 and fig. 4), a pit about 20 ft deep has been sunk 
on a small quartz vein occurring along a fault between the Eagle 
Ford formation and rhyolite of the lower rhyolitic series. Azurite, 
malachite, and a little chalcocite are present. About 5 tons of copper 
ore was shipped from this prospect in the early 1920's. 

On the southwest side of the mountains, lead, zinc, copper, and 
silver minerals occur at the Black Hill deposit (Dick Love mine) 
(Sellards and Baker, 1934, p. 572), the Silver Eagle deposit, and 
adjacent prospects (pl. 2): The workings at the Black Hill deposit 
are inaccessible at present, but they are said to be extensive. They 
consist of two shafts and an adit. The deposit is along a steeply 
dipping fault striking N. 35° IV. within the Bluff Mesa formation. 
Other shafts are present in the vicinity. Several carloads of lead ore 
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containing 1,000 to 1,600 oz of silver and some gold was shipped from 
the Black Hill property in 1923 (Henderson, 1927, p. 609). 

The Silver Eagle deposit, mined for its lead and silver content, is 
at the foot of the western slope of the mountains where the gravels 
of the valley fill lap upon the bedrock. The deposit was discovered in 
June 1940 by A. J. Nassamer of the Yodina Mining Co., which shipped 
66 tons of ore to the El Paso smelter by November 1940. Production 
had not been resumed by 1947. In 1943 and 1944 the U. S. Bureau of 
Mines trenched, drilled, and sampled the deposit for zinc (Dennis, 
1946). Two shafts, Shaft 1, 60 ft deep and dipping 65° S., and Shaft 
2, a vertical shaft 32 ft deep, and numerous trenches explore the vein 
(fig. 5). 

The vein dips about 65° S. 5° E. and is along the Silver Eagle fault, 
which may be the western extension of the Wind Canyon fault or 
may be a smaller parallel fault. Limestone of the Bluff Mesa forma-
tion is present on the north or footwall side of the vein and valley fill 
On the south side, but at a depth of 15 ft in shaft 1 limestone of the 
Bluff Mesa formation is present on both sides of the vein. The vein 
averages 4.5 ft in width and has been traced for 250 ft along the 
strike. Drill holes have cut the vein at a depth of 180 ft down the dip 
of the vein from the outcrop. The ore consists primarily of hemimor-
phite, calcite, and quartz, but cerussite, galena, sphalerite, malachite, 
and silver also are present. 

A shaft sunk on a vein near the mouth of Snowline Canyon, about 
one mile east of the Silver Eagle deposit, is inaccessible at present 
and filled with water. Specimens taken from the dump contain 
galena, sphalerite, hemimorphite, chalcopyrite, calcite, and quartz. 
The vein occurs in diabase, probably along a continuation of the 
Silver Eagle fault. 

COAL 

Small coal seams are interbedded with the steeply dipping black 
shales of the Eagle Ford formation in the Eagle Spring area (pl. 2). 
The deposits were opened in the late 19th century and are at present 
inaccessible. Sporadic attempts have been made to work the coal 
during the past 50 years, the last being about 1927. The principal 
workings are in Coal Mine Arroyo. According to Baker (1927, p. 
67) these consist of a shaft 200 ft deep with levels at 100 and 200 ft. 
The coal is semianthracite, and specimens collected from the dump 
appear hard and fresh despite having been exposed to the weather for 
many years. Considerable ash remains upon burning, however. The 
maximum width of any seam reported is 3 ft. 

FLUORSPAR 

Fluorspar is present in the Eagle Mountains as both bedding-
replacement deposits and as fissure veins. The replacement deposits 
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are in limestones and sandy limestones. The fissure veins occur prin-
cipally in rhyolite, but in many places cut the sedimentary rocks. 
The country rock next to the walls of the veins is locally replaced 
where the veins are in limestone. Replacement of fault gouge and 
breccia has also taken place. 

The diversity in local geology of the various deposits and in struc-
tural and chemical control of the fluorspar concentration necessitates 
individual descriptions of each deposit. The mineralogy of the de-
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posits and the origin of the fluorine-bearing solutions, however, are 
similar througout the Eagle Mountains and can be discussed on a 
regional basis. 

HISTORY AND OWNERSHIP 

With the exception of the Eagle Spring deposits and the Tank 
Canyon deposits, all known fluorspar deposits in the Eagle Mountains 
were, as of 1948, on claims owned by the Texas Fluorspar Mines, Inc., 
or on land owned by Fraser, Burr, and McAlpine, of Dallas, Texas, 
a holding subsidiay of the Texas and Pacific Land Company, and 
leased to the Texas Fluorspar Mines, Inc. Roy F. Hickman of Van 
Horn, Texas, is president of the Texas Fluorspar Mines, Inc. The 
Eagle Spring deposits are on claims owned by J. J. Trepannier, and 
the Tank Canyon deposits on claims owned by Frank Sanchez, both 
of Sierra Blanca, Tex. (see pl. 3.) 

The earliest discovery of fluorspar in the Eagle Mountains was 
made in 1919, when J. A. McDonald staked a claim and dug two 
small pits on the sites of trenches F and I (pl. 10) on the North ore 
body in Spar Valley. No further work was done until 1942, when 
V. B. Melton of El Paso and J. R. Kennedy of Hot Wells leased the 
property from the owners, Fraser, Burr, and McAlpine. The lessees 
sank a shaft, the "old shaft," on the North ore body, to a depth of 
20 ft and also mined fluorspar from an open cut and small adit, the 
site of the present trench C. Fluorspar was taken also from an adit 
at the old Red Pit locality, the site of present trench M. A total 
of 200 tons of fluorspar was shipped to the custom mill at Deming, 
N. Alex. 

In March 1943 the Texas Fluorite Company, represented by Philip 
S. Hoyt of Van Horn, Tex., took over the lease and brought the prop-
erty to, the attention of the U. S. Bureau of Mines. Trenching and 
drilling was begun by the Bureau of Mines in June 1943 and con-
tinued until February 1945. Twenty-three diamond-drill holes, total-
ing 2,631 ft, were put down, and 83 trenches, totaling 2,379 ft of 
excavation, were completed. After the early results of the drilling 
and trenching indicated a sizable fluorspar body, the State of Texas 
built. an access road to the locality from Hot Wells. 

In October 1943 the property was sublet to the Western Fluorite 
Company, controlled by the J. E. Ingram Construction Company of 
San Antonio, Tex. New leases were made with Fraser, Burr, and 
Alc Alpine for the whole of secs. 35, 37, 27, and other odd-numbered 
sect ions. Many old claims were bought and new ones were staked, so 
that most of the fluorspar deposits were under the control of the 
Western Fluorite Company. 

Development work was begun on the Spar Valley deposits in the 
summer of 1943, and Shaft 1 was sunk on the main fluorspar body 
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to a. depth of 200 ft. The fluorspar body was crosscut, and drifts. 
were extended north and south on the 80-ft and 200-ft levels. Other 
fluorspar deposits were discovered in the vicinity, and Shafts 2, 3, 
and 4 were sunk on veins. Development work was also begun on the 
deposit in sec. 27 (pl. 8 and fig. 9) and on several other deposits. 

In September 1944 construction was started on a 50-ton flotation 
mill which was put into operation in the fall of 1945. During the 
latter part of 1945 and early in 1946 acid-grade spar was produced 
sporadically by the mill, but operations were unsatisfactory and ship-
ments from the mines were almost entirely confined to metallurgical 
spar. 

In August 1946 the -Western Fluorite Company sold the mill and 
all its fluorspar properties, including the leases with Fraser, Burr, and 
McAlpine, to Joseph Glassberg and Leon Glassberg of San Antonio, 
Tex. The new owners started operations immediately as the J. and 
L. Fluorite Company, with main offices in the Transit Tower Build-
ing, San Antonio, Tex. Mining was continued in shaft 1, and develop-
ment work was resumed on the shaft 4 deposit. Changes were made 
in the min to enable the operators to produce ceramic-grade spar. 
In April 1948 the J. and L. Fluorite Company sold all its holdings to 
the Texas Fluorspar Mines, Inc. This company was successfully 
operating the mines and mill, producing principally ceramic-grade 
spar, in 1950. 

Fluorspar was first shipped by the Texas Fluorite Company in 
November 1943, and by October 1945 when the mill was first put into 
operation, the Western Fluorite Company and its predecessor had 
shipped approximately 8,450 tons of metallurgical-grade fluorspar 
to eastern steel mills. From October 1945 to January 1949, a total 
of about 2,750 tons of fluorspar, mostly acid and ceramic grade, were 
shipped by the Western Fluorite Company, the J. and L. Fluorite 
Company, and Texas Fluorite Mines, Inc. Thus a total of about 
11,400 tons of fluorspar was shipped from the mines at Spar Valley 
between 1942 and January 1949. 

In the spring of 1943, the deposits at Eagle Spring (pls. 2 and 7) 
were opened up by the Eagle Spring Syndicate, of which E. K. Parks 
of Sierra Blanca, Tex., was president. About 600 tons of metallur-
gical-grade fluorspar, averaging 70-82 percent of Cal.', was shipped 
to the Continental Ore Company of Chicago, Ill. Mining was dis-
continued when the grade of the fluorspar became too low. In the 
spring of 1944, the U. S. Bureau of Mines excavated two trenches 
and sampled the deposits. The results indicated that the deposits 
were of too low a grade to be of economic importance. 

The Rocky Ridge deposits were discovered in November 1943 by 
Ricardo Sanchez. In December 1943, a few small pits were exca-• 
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vated by the U. S. Bureau of Mines on one of the veins, and further 
trenching and sampling were done in July 1944 (pls. 2 and 17). No 
fluorspar had been shipped from these deposits by June 1950. 

MINERALOGY 

Fluorite is the. principal mineral in both the fissure vein and bed-
ding-replacement types of deposits. Calcite is present in the replace-
ment fluorspar deposits and in the fluorspar veins where the wall rock 
is limestone. Ankerite fills cavities in the bedding-replacement de-
posits of the North ore body. Quartz, either as chalcedony or as 
coarse crystals, is found in all deposits, and small amounts of pyrite, 
hematite, and limonite also occur. Smithsonite (zinc carbonate) 
has been reported associated with the fluorspar at Eagle Spring 
(Evans, 1943, p. 8). 

Malachite, azurite, cerussite, hemimorphite, galena, chalcocite, and 
sphalerite, although present in the small copper, zinc, and lead-silver 
deposits on the northeastern and western sides of the Eagle Mountains, 
are not found associated with the fluorspar. Sulfide minerals and 
barite, so common in many of the fluorspar deposits of the 'Western 
States, are absent. 

FLUORITE 

The fluorite is commonly green, but white, yellow, blue, violet, 
and deep purple varieties occur. Color banding is common in some 
of the crystalline masses in the veins and small open-space fillings, 
especially at the North ore body in Spar Valley and at the Fox 
clot iiii 4 deposit. The purple and dark-green fluorite is surrounded 
by distinct zones of lighter green and white fluorite. Excellent 
crystals occur in most of the deposits. Small green cubes line the 
open space H i a the North ore body, and both large and small cubes are 
present in the deposits in the Rocky Ridge area. Large crystals as 
imuch as 3 in. in diameter, with curved faces, are found at the Fox 
claim 4 deposit. Acicular and fibrous varieties, showing cubic faces 
on the ends of the needles and fibers, are present at the Fox claim 4 
and the Syphon Canyon deposits. 

Fluorite of two ages is present in the deposits. At the deposit on 
Fox claim 1 dark-green octahedral crystals of fluorite are completely 
encased in light-green fluorite cubes (see pl. 6/3). A similar indica-
t ion of two ages of fluorite is present at the North ore body where small 
nuclei of dark-green octahedral fluorite are encased in the lighter-
green fluorite, which also fills the spaces between the early fluorite 
(see pl. 6A). At this locality, the later fluorite also forms small 
honey-colored fibrous masses, and it is probable that the fibrous and 
concretionary fluorite at the Syphon Canyon and Fox claim 4 deposits 
belong to this latter stage of fluoritization. 
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The Fox claim 4 deposit contains some extremely dark-purple well-
crystallized fluorite which, when freshly broken, momentarily emits a 
penetrating odor, probably caused by entrapped fluorine reacting 
with moisture to form ozone. 

QUARTZ 

Quartz is present in the bedding-replacement deposits as sand 
grains remaining from the incomplete replacement of the original 
sandy limestone and as recrystallized quartz intimately associated 
with the fluorite. Later coatings of drusy quartz line the cavities. 
In the fissure veins, quartz occurs as distinct crystals or as chalcedony 
and chert. 

CALCITE AND ANKERITE 

In the replacement deposits, calcite is present as an integral part 
of the ore and also as vein and cavity fillings. Small grains of calcite 
are disseminated throughout the ore where replacement has been in-
complete. Coarsely crystalline calcite is locally abundant in veins 
and cavities in the replacement deposits and formed after the fluorite 
and the quartz. The calcite is normally colorless or amber colored. 
In the North ore body reddish-brown ankerite with curved crystal 
faces occurs. The ankerite is particularly abundant just north of 
the raise (see pl. 13) in the lower levels of the mine. The amber-
colored calcite commonly contains inclusions of ankerite. 

In the fluorspar veins, calcite is uncommon except where the wall 
rock is limestone. Veins of pure calcite are present throughout the 
area, some being 20 ft wide. They are usually found in the sedimen-
tary rocks but some extend through the associated dikes and sills. 

In the deposit on Oak claim 4 white calcite, associated with the 
fluorite, forms euhedral hexagonal tabular crystals. 

LIMONITE, HEMATITE, AND PYRITE 

Limonite and hematite usually in association with ankerite are 
present as minute coatings and incrustations in the North ore body. 
Thin coatings and films of limonite are associated with dark purple 
fluorite at the Fox claim 4 deposit. Hematite and limonite occur in 
very minor amounts in the fluorspar veins in the Rocky Ridge area, 
in the Rhyolite vein, and elsewhere. Small pyrite crystals are asso-
ciated with some of the veins in rhyolite. 

SMITHSONITE 

Smithsonite is found associated with fluorspar as a white crust on 
the hanging wail of one of the adits of Eagle Spring. Elsewhere in 
the Eagle Spring area it is present in small amounts and is not asso-
ciated with fluorspar. 



	

 

GEOLOGICAL SURVEY BULLETIN 987 PLATE 6 

111111111111111111 1.0 A 

FLUORSPAR SPECIMENS FROM THE EAGLE MOUNTAINS, 
HUDSPETH COUNTY, TEXAS 

A, Fluorspar from the North ore body, Spar Valley, showing dark-green early fluorite encased in light-
green late fluorite; B, fluorspar from pit on Fox claim 1, showing cubes of light-green late fluorite en-
casing octahedra of dark-green early fluorite. 
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ORIGIN AND PARAGENESIS 

The association of fluorite with alkaline igneous rocks is of common 
occurrence. Smyth (1927, p. 555) mentions that a characteristic and 
perhaps the most distinctive element in the alkaline magmas is 
fluorine, and Lindgren (1933a, pp. 163-164) notes the concentration 
of fluorite occurrences in the western United States and Canada in 
the regions of alkaline rocks. The genetic association of fluorite with 
phonolite and other alkaline intrusives at Cripple Creek, Colo. (Lind-
gren 1933b, pp. 492-493), and with syenite at the Rock Candy fluor-
spar deposit (Dolmage, 1929, pp. 22-28) in British Columbia are note-
worthy examples. 

In the Eagle Mountains the presence of the stock of Eagle Peak 
syenite, which was intruded in late Tertiary time and around which 
the fluorspar deposits are concentrated, is in conformity with this 
principle. Although the fluorspar actually was observed within the 
syenite at only one locality, the proximity of the rest of the deposits 
to the syenite suggests a genetic relationship. The fluorine-bearing 
solutions represent a very late stage of the intrusive activity, because 
enough time must have elapsed before the emanations of the mineraliz-
ing solutions from the parent magma for the upper parts of the 
syenite stock to cool, solidify, be disturbed by faulting, and perhaps 
be partly denuded by erosion. The extensive silicification and al-
bitization of the Eagle Peak syenite and the volcanic rocks through-
out the mountains by alkalic solutions were probably associated with 
the fluoritization. 

The many large faults of the Eagle Mountains facilitated the rise 
of these solutions and account for the wide distribution of the fluor-
spar deposits and the widespread albitization. In particular, the 
large east-trending faults with their wide breccia zones acted as major 
channels from which the solutions spread into the many northeast-
trending faults and fractures and into the replaceable limestone beds. 
As the solutions rose along the faults, they reached places where con-
ditions of temperature, pressure, and chemical composition of the 
country rock were conducive to the precipitation of fluorite. Any 
hydrofluoric acid present probably reacted with the wall rock to pro-
duce additional fluorite. Where the country rock was limestone, ex-
tensive reactions formed the large replacement deposits. Where 
rhyolite was the wall rock, only slight replacement occurred, and 
open-space filling was the dominant process. Nowhere were any veins 
found cutting the sandstones and quartzites, and it is improbable that 
any extensive replacement of these rocks occurred. 

The simplicity of the mineralogy of the deposits makes the prob-
lems of paragenesis relatively simple. Except for the syngenetic 
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calcite and quartz in the original sandy limestones of the replace-
ment deposits, fluorite was the earliest mineral deposited. Two stages 
of fluoritization are clearly shown by the two ages of fluorite at the 
North ore body, the Fox claim 1 deposit, and elsewhere. Whether 
the second stage immediately followed the first is not known. There 
is no positive indication of any other type of mineralization, or any 
faulting, igneous activity, or other type of disturbance occurring 
between the two periods of fluoritization. Probably they were rather 
closely spaced in time. In the deposits on Fox claim 1, however, 
no drusy quartz coatings were found on the later, lighter-colored 
fluorite, and it is possible that the drusy quartz at this locality was 
deposited on the dark green fluorite before the deposition of the later 
fluorite. Both types of fluorite occur within the east-trending faults, 
and small crystals adjacent to the gouge of the high-angle fault on the 
200-ft level in the North ore body indicate that at least one of the 
stages is later than this fault. 

In the replacement deposit of the North ore body, a reduction in 
volume of the host rock was attendant to the formation of the CaF2 
from the CaCO3 of the limestone. Because the specific volume of 
CaF2 is only two-thirds that of CaCO3, however, the stoichiometric 
volume change required by the following reaction (Schwerin, 1928, 
pp. 336, 339; Currier and Hubbert, 1944, p. 37) (assuming that the 
fluorine is present as HF) 

2HF + CaCO2 =CaF2 +1120+ CO2 

would leave a greater amount of space than is present within the ore 
body at the present time. (See Schwerin, 1928, pp. 336, 339; Currier 
and Hubbert, 1944, p. 37.) Empty spaces in the North ore body were 
filled to a great extent during the second stage of fluoritization. The 
later fluorite formed coatings around the individual grains and crys-
tals of the earlier fluorite and filled the interstices. It also formed 
as crystals in the larger open spaces and vugs and filled the small 
fractures and fissures which had acted as channels through the lime-
stone. The later stage of fluoritization was essentially one of open-
space filling rather than of replacement, although partial solution of 
the earlier fluorite may have occurred. 

Much of the silica and calcite in the replacement deposits repre-
sent material residual from incomplete replacement of the original 
sandy limestone. Silicification probably accompanied the early 
fluoritization and a second generation of silica was probably inter-
mediate between the two stages of fluoritization. A still later period 
of silicification resulted in the drusy quartz. The coarsely crystalline 
calcite and the ankerite filled cavities formed comparatively late by 
the action of solutions. 
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In the Eagle Mountains a horizontal and vertical zoning of the 
fluorspar and the metalliferous minerals in relation to the stock of 
the Eagle Peak syenite is suggested. A definite conclusion can be 
reached only after a much more extensive study. Lead, zinc, copper, 
and silver minerals occur in small deposits on the north, northeast, 
east, and south sides of the Eagle Mountains. With the exception of 
the Eagle Spring locality, at no place have the fluorspar and the 
metalliferous minerals been found together. The fluorspar occurs in 
the central, higher portions of the mountains, and the metalliferous 
minerals occur at lower altitudes and at greater distances from the 
central stock. At Eagle Spring small amounts of smithsonite (Evans, 
1943, p. 8) are associated with the fluorspar, but this deposit is at an 
intermediate distance from the stock and is at a low altitude. 

Although the metalliferous deposits on the northeast side of the 
mountains are within the pre-Cambrian rocks, those on the north, 
east, and south sides are within the Cretaceous sedimentary rocks. 
Nowhere in the area have the metalliferous minerals been found within 
the volcanic rocks. In the extreme northeast corner of sec. 48 how-
ever, a small copper deposit occurs in a fault very close to rhyolite ; 
and on the southwest side of the Eagle Mountains near the mouth of 
Snowline Canyon lead-zinc ore was mined from an old shaft in a, 
diabase dike cutting volcanic breccia of the lower rhyolitic series. 
Thus it appears that the metalliferous minerals were deposited after 
the extrusion of the volcanic rocks and belong to the same general 
stage of mineralization as the fluorspar. 

STRUCTURAL AND STRATIGRAPHIC CONTROL OF ORE BODIES 

The structural control of ore bodies in the Eagle Mountains is ob-
vious. The fissure veins occur within the east-trending fault zones 
or within faults and fractures trending northeast and near the east-
trending faults. The replacement deposits in the Rocky Ridge area 
are associated with northeast-trending faults, and the deposits in secs. 
37 and 48 occur in the vicinity of the east-trending Wind Canyon 
fault. At Spar Valley the proximity of the east-trending Rhyolite 
fault accounts in part for the localization of the replacement de-
posits of the North and South ore bodies. The many east and north-
east-trending fractures and small cross faults in the area acted as 
subsidiary channels and the Mine fault and the larger northeast-
trending faults were factors that limited the extent of the fluoritiza-
tion. It is significant that although the northwest-trending faults 
antedate fluoritization, they contain no fluorite except in minor 
amounts. Small stringers and crystals of fluorite are found in the 
gouge of the Mine fault on the 200-ft level of shaft 1, but the fault 
acted as a dam rather than as a channel for the fluorine solutions. 
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The open, east-trending faults, with wide breccia zones, were the 
major channels for the solutions, and the northeast-trending faults 
were the subsidiary channels. 

In addition to the clear structural control of the fluorspar deposits 
in the Eagle Mountains, the tendency of the fluorite to be associated 
with certain rock types and stratigraphic units is marked. Fissure 
veins occur throughout the sedimentary series and in all the igneous 
rocks except the diabase dikes, but fluoritization, appears to be greater 
and the veins more persistent and wider where the wall rock is Illy-
olite, syenite, or limestone. The replaceable beds appear to be con-
fined to three units : the Bluff Mesa formation, the Finlay limestone, 
and the reef-limestone member of the Grayson formation. Of the 
three, the beds in the Finlay limestone appear to be the best host rock. 

At the Rocky Ridge and Eagle Spring deposits, limestone of the 
Bluff Mesa formation is the host rock, the beds replaced being associ-
ated with and interstratified with beds that contain abundant rudistid 
remains and Orbitolina. At the North and South ore bodies in Spar 
Valley, and probably at the Lucky Strike deposit, the replaced beds 
are in the upper part of the Finlay limestone immediately above the 
uppermost Toucasia reef beds. At the deposit in sec. 27, and also 
at the deposits about 400 ft west of the South ore body in Spar Valley, 
the reef-limestone member of the Grayson formation is the replaced 
unit. It is probably significant that all these beds are extremely 
fossiliferous and composed largely of small shell fragments. All 
are in zones within which remains of the reef-making pelecypods 
compose much of the rock. All are distinctly granular, as compared 
to the dense black limestones of much of the stratigraphic section. 
The presence of similar but unreplaced beds at other levels within 
the Bluff Mesa formation and the Georgetown limestone indicates that 
other factors were also involved in the selection of replaceable beds. 

DESCRIPTION OF WORKINGS 

The following descriptions of the workings are taken up in geo-
graphic order, starting at the north side of the mountains and con-
tinuing clockwise around the mountains. As of June 1947 the work-
ings at the various deposits in the area were as follows : 

EAGLE SPRING 

Two adits have been driven on separate fluorspar bodies at Eagle 
. Spring. The North adit extends westward for 124 ft and dips 12°. 
The South adit extends westward for 105. ft and dips 11°. The adits 
average 6 ft in width and about 4.5 ft in height. A few trenches 
have been excavated along other parts of the vein (pl. 7) . 
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SEC. 27 

A vertical shaft has been sunk on the deposit in sec. 27 to a depth 
of 30 ft, and a drift was extended 30 ft to the west (fig. 9). 

NORTH ORE BODY. SPAR VALLEY 

An open cut and a 20-ft-deep vertical shaft constitute the old 
workings at the North ore body in Spar Valley. Recent workings 
consist of a shaft sunk along the dip of the ore beds to a depth of 200 
ft, with levels at 80 ft and 200 ft. Drifting on the 80-ft level extends 
30 ft north and 130 ft south of the shaft. Two crosscuts were made 
to the uppermost ore bed, and drifts were driven along that bed. On 
the 200-ft level drifts in the lower ore bed extend south of the shaft 
for 180 ft. . Many stopes and raises which are not shown on the under-
ground map (pl. 13) have been excavated. 

SOUTH ORE BODY, SPAR VALLEY 

No underground workings are present at the South ore body. The 
old adit, known as the Red Pit, is now a part of trench M (pl. 10). 

RHYOLITE VEIN, SPAR VALLEY 

Shaft 2 has been sunk to a depth of 150 ft on the Rhyolite vein. 
Drifting on the 80-ft level extends 65 ft east and 77 ft west of the shaft. 
On the 150-ft level the drifts extend about 28 ft east and 88 ft west of 
the shaft (fig. 6). Shaft 3, situated 1,900 ft east of saft 2, is 45.ft 
deep. At the 30 ft level a drift extends west from the shaft for 30 ft. 
A small adit, 600 ft west of shaft 2, extends west for 25 ft along the 
vein. An open cut is present about midway between shafts 2 and 3. 

SHAFT 4 

Shaft 4 has been sunk to a depth of 45 ft, but no drifting has been 
done from this shaft. An adit has been driven 175 ft into the side 
of the hill below and to the north of the shaft, and a drift extends 
125 ft southwestward from the adit along the vein. Some stoping 
has been done (pl. 15). 

OTHER WORKINGS 

Exploratory trenching has been done on the deposits in the Rocky 
Ridge area, on the Lucky Strike deposit, and on the deposition Fox 
claim 4, Fox claims 1 and 3, Fox claim 10, Tank Canyon claim 1, 
Syphon Canyon claim, and on sec. 45 (pls. 9 and 17 and figs. 7 and 8). 
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DESCRIPTION OF DEPOSITS 

The major fluorspar deposits of the Eagle Mountains can be classi-
fied in three large groups on the basis, primarily, of the structural 
conditions that governed their emplacement : the fissure veins associ-
ated with the east-trending faults, the fissure veins associated with the 
northeast-trending faults, and the bedding-replacement deposits. 
The first group is characterized by wide mineralized zones consisting 
essentially of brecciated country rock cemented by fluorspar, and per-
istent high-grade veins of fluorspar; silicified country rock and fault 
breccia are prominent on the outcrops. The Rhyolite vein, and the 
deposits of Fox claims 1 and 3 and sec. 45, Eagle Spring, sec. 27, and 
Syphon Canyon belong to this group. The second group of deposits 
consists of relatively narrow veins of high-grade fluorspar, less sili-
ceous than the first group. The fissure veins of Fox claims 9 and 10, 
the Rocky Ridge area, Shaft 4 deposit, the Tank Canyon claims, and 
smaller deposits belong to this group. The third group contains the 
bedding-replacement deposits of the North and South ore bodies in 
Spar Valley, the replacement deposits of the Rocky Ridge area, and 
possibly the Lucky Strike deposit. The small deposits on sec. 37, Oak 
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claim 4, and Fox claim 4 cannot be classified in any of these major 
groups until explored further. 

The following descriptions of the deposits are arranged in geo-
graphic order, starting from the north side of the mountains and con-
tinuing clockwise around the mountains. 

EAGLE SPRING 

The fluorspar deposits at Eagle Spring are in the NE1/4 sec. 8 and 
NW1/4 sec. 9, block 68, T. 9, on the northern edge of the Eagle Moun-
tains. They are 51/2 miles due west of Hot Wells and about 5 miles 
N. 35° W. of Shaft 1 in Spar Valley. The parts of the deposits in 
sec. 8 are on the Eagle Spring claim 3, owned by J. J. Trepanier of 
Sierra Blanca, Tex. The main workings are 2,000 ft northwest of 
Eagle Spring (pls. 2 and 3). 

The geology of the Eagle Spring area was studied by J. Fred 
Smith, Jr. (1941), and the fluorspar deposits have been discussed by 
G. L. Evans (1943) and by R. D. Trace (1944, unpublished). 

Permian ?) strata, dipping west and southwest at low angles, are 
unconformably overlain by the red and brown limestones and shales 
of the Yucca formation of Early Cretaceous age. These in turn are 
overlain by the limestones, limestone-pebble conglomerates, and sand-
stones of the Bluff Mesa formation which contains abundant Orbito-
lina texana. A rhyolite sill locally separates the Yucca formation 
from the Bluff Mesa formation. Late rhyolite intrusions cut the 
sedimentary rocks and the rhyolite sill. They occur as dikes along 
the faults and as irregularly shaped bodies in the surrounding lime-
stones (pl. 7). 

The most conspicuous fluorspar outcrops are associated with the 
Stage Stand fault that trends slightly north of east and is traceable 
for at least 3,000 ft. In most exposures the fault is vertical or dips 
very steeply south, but in the North adit, in the western part of the 
area shown on plate 7, a prominent hanging wall dipping about 70° 
S. is exposed. A zone of brecciation in the sedimentary rocks, 15 to 
20 ft wide, marks the fault and is particularly well exposed in Corral 
Arroyo. A rhyolite dike as much as 20 ft thick marks the course of 
the fault throughout most of its length. Displacement along the 
fault is not great; the south side is downthrown. This fault is dis-
placed northward by a cross fault west of the adits. 

Another fault, subparallel to the Stage Stand fault, is present 250 
ft south of the monument marking the former site of the Eagle Spring 
Stage Stand. Some fluorspar also occurs along this fault. Other 
similar faults are present. 

A much later fault, trending northwest, offsets a late rhyolite dike 
in the north-central part of the area. 
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The fluorspar occurs along the faults as fissure fillings and as re-
placement deposits in the limestone of the Wolfcamp ( ? ) and Bluff 
Mesa formations. The principal deposit is in the western part of 
the area and has been explored by two inclined adits. The North 
adit was sunk on the main fault, and in it fluorspar is exposed both as 
a vein along the fault and as a replacement of the gently dipping 
limestone strata of the Bluff Mesa formation. The vein in the adit 
dips 70° S. and parallels the rhyolite dike that forms the hanging 
wall. It is separated from the wall rock by a thick gouge, which at 
one point has slickensides and striations. The greatest observed width 
of fluorspar in the back was 18 in., but the vein pinched out completely 
in a short distance. The replacement deposit is continuous with the 
vein and is controlled by strata that were susceptible to the mineral-
izing solutions. The fluorspar is within the limestone strata of the 
Bluff Mesa formation and is overlain by a bed of sandstone. The 
deposit has been mined for as much as 10 ft from the hanging wall. 
Mining operations stopped when the fluorspar pinched out in the lower 
30 ft. of the adit. The face, which is near the projection of the cross 
fault, is barren. 

The South adit was sunk on a bed of fluorspar on the south side of 
the rhyolite dike. This bed occupied the same stratigraphic zone, as 
did the replaced bed in the North adit. The ore averaged 1 to 11/2 ft 
in thickness. At the face, 105 ft from the portal, 11/2 to 2 ft of ore, 
estimated to contain from 35 to 45 percent of CaF2, is exposed. The 
north wall shows a soft whitish material which may be altered rhyo-
lite or gouge. 

Fluorspar a few inches thick is exposed in a shallow pit along the 
fault, 700 ft east of the North adit. 

In the large pit 200 ft west of the Stage Stand monument (trench 
A), fluorspar is exposed in a brecciated zone 15 ft wide. 'lie fluor-
spar contains about 13 percent of CaF2. The sedimentary rocks in 
the pit are the red sandstones and shales of the Yucca formation. 

In a fault south of the Stage Stand monument, a vein of fluorspar 
a few inches wide was uncovered in two pits in Permian ( ? ) 
limestones. 

In the bed of Corral Arroyo in three small pits and a large trench 
(trench B) fluorspar veins 1/2 to 1y2 ft wide are localized along the 
major fault on the north side of the rhyolite dike. (See pl. 7.) The 
Permian ( ?) limestone is fractured for as much as 30 ft north of 
the dike and contains stringers and small lenses of fluorspar, estimated 
to have about 25 percent of CaF2. 

The prospects for finding additional tonnages of commercial fluor-
spar at the Eagle Spring locality are discouraging. Apparently all 
the fluorspar of better quality has been mined, and little remains in the 
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adits but low-grade material. Samples from the trenches do not 
indicate any substantial tonnages of high-grade fluorspar, and the 
deposits themselves appear discontinuous and small. 

SEC. 27 

A small shaft 30 ft deep and a drift extending 30 ft west comprise 
the underground workings at the small deposit about 1 mile east-
southeast of Carpenter Spring, in the NE1/4 sec. 27 (pl. 2). In 
trenches made by the Bureau of Mines the vein has been traced 65 
ft east of the shaft. Beginning 40 ft west of the shaft (pl. 8 and 
fig. 9), alluvium covers the deposit. 

The fluorspar occurs along a minor fault in the rudistid reef-
limestone member of the Grayson formation. Sandstones and shales 
of the Eagle Mountains sandstone member of the Grayson formation 
crop out about 30 ft southwest of the shaft. A rhyolite sill or dike is 
present about 50 ft southeast. The vein strikes N; 87° E. and dips 
80° S. Neither the amount not the direction of displacement of the 
fault. along which the fluorspar occurs was measured, but the move-
ment has not been of great extent. The vein has been traced east as 
far as trench C, where 3 ft of fluorspar is exposed on the west side 
of the trench. No fluorspar is exposed on the east side. The abrupt 
termination of the vein at this place, the changes in the dip and strike 
of the limestone nearby, and the termination of the Eagle Mountains 
sandstone member of the Grayson formation against the rhyolite to 
the south, suggest the presence of a fault striking approximately N. 
30° E., as shown on figure 9. 

In the drift the fluorspar occupies a brecciated zone 5 to 7 ft wide. 
In the shaft and in that part of the drift adjacent to it, the footwall 
is sharply defined, but the hanging wall of the breccia zone is indefi-
nite. At the surface a vein 1 to 11,4 ft thick is present 3 ft north 
of the footwall and separated from it by a horse of limestone. Large 
blocks of barren limestone are common within the fault zone. The 
fluorspar occurs as a partial replacement of the calcareous breccia 
and the adjacent wall rock. Samples taken from the shaft and from 
trench A show about 45 percent of CaF2 and 25 percent of CaF2, 
respectively. 

LUCKY STRIKE 

The excavations on the Lucky Strike prospect, slightly more than 
half a mile northwest of shaft 1 and near the center of sec. 26 (pl. 8), 
were made during the exploratory work by the Bureau of Mines. 
They consist of a long open cut at the east end of which a shaft has 
been sunk 12 ft below the bottom of the open cut. A small drift 
extends east from the bottom of the shaft. About 30 ft of under-
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ground excavations have been driven along the south side of the cut 
(pl. 9). 

Fluorspar has replaced the Finlay limestone west of the shaft, and 
occurs as large fluorspar boulders associated with other large boulders 
of dense black unmineralized limestone in a clay matrix east and 
south of the shaft. The boulders have not been transported far from 
their original source. The associated limestone occupies a strati-
graphic position in the Finlay limestone similar to its position in the 
North and South ore bodies. A fault is present north of the deposit, 
and a rhyolite sill or dike terminates the fluorspar on the west. It is 
possible, however, that fluorspar occurs west of the rhyolite at 
moderate depths. 

A great amount of overburden obscures the exact geologic relation-
ships. The nature of the fluorspar, however, and its similarity to 
that at the North ore body indicate possibly a bedding-replacement 
deposit rather than a fissure vein. Further detailed study, after 
additional excavation, would be necessary to determine this. 

NORTH ORE BODY, SPAR VALLEY 

The most important and largest fluorspar deposit in the Spar Val-
ley area is the North ore body. Shaft 1 has been sunk on this ore 
body, which is the site of most of the trenching and drilling done 
at Spar Valley by the Bureau of Mines. The North ore body is 
divisible into two parts, a north end and a south end, separated by 
a barren zone (pls. 12 and 13). 

The North ore body is a bedding-replacement deposit consisting of 
two or three beds of high-grade ore separated by beds of shale con-
taining small amounts of fluorspar. The fluorspar beds, dipping 
400-45° SW. essentially in conformity with the country rock, lie 
immediately above the massive black dense T oucasia reef beds of the 
lower part of the Finlay limestone. They are overlain by shales and 
nodular limestones of the Kiamichi formation, from which they are 
separated by the low-angle branch of the Mine fault dipping essen-
tially parallel to the bedding. The exact stratigraphic position of 
the replaced limestone is not known, but it lies within the Finlay 
limestone. 

About 200 ft down the dip of the beds from the surface outcrops 
at shaft 1, the ore beds are terminated by the Mine fault, trending 
parallel to the strike of the beds and dipping 60°-77° SW. Rhyolite 
is present west of the fault at the north end of the ore body both 
underground and on the surface but at the south end on the surface, 
south of trench G, the middle part of the Georgetown limestone on 
the west is in fault contact with the Kiamichi formation on the east. 
The rhyolite immediately adjacent to the fault is silicified and very 
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much brecciated. The breccia is composed of fragments of lime-
stone, quartzite, shale, and rhyolite. Fluorspar veinlets and st ringers 
are common in the brecciated zone. The west side of the fault is 
downthrown with a stratigraphic displacement of at least 750 ft and 
a dip-slip displacement of 1,500 to 2,000 ft. This fault bends sharply 
northeast and then again northwest at two localities within the mine— 
about 20 ft north of the raise and also about 20 ft north of the shaft. 
On the 200-ft level, the bend north of the raise appears to be the result 
of an offset by a cross fault. There is no evidence, however, that this 
structure extends into the ore bed east of the fault. North of the raise 
on the 80-ft level in the uppermost ore bed, this small curvature of the 
fault passes into a small fault, downthrown 10 ft on the south side. 

In the vicinity of trenches B, B', and G, a cross fault with the south 
side upthrown forms the southern limits of the north end of the ore 
body. (See pl. 12). South of this fault for 90 ft, except for a small 
wedge of ore, the ore beds are cut out by the low-angle branch of the 
Mine fault, which is just above the ore beds north of the cross fault. 
Owing to a slight change in direction of the strike of the ore beds, 
the lower part of the ore beds again is present beneath the fault about 
60 ft northwest of trench I. This is the south end of the ore body. 
South of trench K, another cross fault offsets the ore beds, and the 
ore beds do not appear on the surface south of it. However, from 
2 to 3 ft of ore is present in diamond-drill holes 14 and 15, and a small 
amount of fluorspar was reported found in drilling water wells 1 and 
2 (pl. 10). 

East of the exposures of fluorspar in the North ore body, the Finlay 
limestone is in fault contact with the Cox sandstone and with the 
rhyolite sills that invaded the Cox sandstone. This Spar Valley fault, 
which dips 20°-25° SW., is exposed at the south end of the lower 
drift in the mine and was found in some of the drill holes. 

The ore, consisting of alternating beds of high- and low-grade fluor-
spar, is 45 ft thick near the Old Shaft. North of shaft 1, the beds 
turn westward and wedge out against the low-angle branch of the 
Mine fault. In the south end of the ore body the lower beds only are 
present and have a maximum thickness of 10 ft. The thickness of 
the individual beds varies greatly, but the average thickness of the 
alternating high- and low-grade beds ranges between 5 and 7 ft. 
South of the raise, however, the ore beds are 15 ft thick. At one lo-
cality on the 80-ft level, the upper ore bed is separated from the ore 
bed immediately below it by about 1 ft of low-grade material (pl. 13). 
About 15 ft away from this place, 6 ft of low-grade material separates 
the two ore beds. Irregular lenses of low-grade material within the 
high-grade beds may be as much as 2 ft thick, and isolated remnants 
of unreplaced limestone range from 1 ft in diameter to large blocks 
15 ft wide, 8 ft thick, and of unknown length. 
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In the north end of the North ore body the U. S. Bureau of Mines 
collected channel samples of fluorspar at various places within the mine 
(Dennis, 1946, p. 7). These samples, taken across the upper and mid-
dle ore beds and the included low-grade zone of the Finley limestone, 
average 58.38 percent of CaF2 and 31.84 percent of SiO2 ; the remain-
ing 9.78 percent is primarily CaCO3. A breakdown of the sampling 
data shows that the upper ore bed at the north end of the North ore 
body, averages about 64 percent of CaF2 through an average thickness 
of 6.5 ft; the middle ore bed averages 73 percent of CaF2 through an 
average thickness of 7.8 ft; and the intervening low-grade zone aver-
ages 20 percent of CaF2 through a thickness of 4.6 ft. Analyses of the 
fluorspar in the south end of the North ore body, from samples 
taken in the trenches and drill holes by the U. S. Bureau of Mines 
show about 35 percent of CaF2 and about 51 percent of SiO2 ; the rest is 
primarily CaCO3. 

Near the shafts, three beds of high-grade fluorspar are exposed on 
the surface, separated by shaly beds containing small amounts of fluor-
spar. Similar shaly beds exist below and above the high-grade beds. 
Evidence of at least three high-grade beds is also present in diamond-
drill holes 2, 6, and 8. Only the two upper beds, however, have been 
explored by underground workings, and it is doubtful that the- lower-
most bed is continuous (pl. 14). 

In the drilling of holes 6 and 8, the upper ore bed was not recog-
nized. Afterwards, mining within the upper ore bed revealed that 
diamond-drill hole 8 had passed through about 5 ft of ore. The 
structure sections of plate 14 were completed before this penetration 
was revealed by mining, and consequently this drill hole is not shown 
as going through the stope. In the new workings a pillar was left 
where diamond-drill hole 6 should have penetrated the bed. The pil-
lar is of high-grade ore, and the hole must have been in ore in the upper 
ore bed. Probably the ore bed was not recognized because of poor 
recovery of cores, although diamond-drill hole 6 might have gone 
through a large waste boulder. There can be no question that the drill 
holes penetrated the upper ore bed. 

The ore within the high-grade beds is coarsely crystalline, granular, 
and porous. The many small cavities are lined with large well-
formed fluorite crystals and clusters of small crystals. Many small 
fractures and fissures extend through the fluorspar body at right 
angles to the strike of the beds; many are filled with veinlets of fluor-
spar of .very high grade. The high-grade beds contain some low-
grade lenses of sandy shale, soft brown friable sandstone, and isolated 
and irregular masses of umnineralized dense black limestone. 

The interbedded low-grade zones consist of gray sandy and clayey 
shale impregnated with fluorite. Usually the fluorite is too fine-
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grained to be visible without a hand lens, but in places small crystal-
line masses can be observed. Assay values of low-grade material 
show as much as 28 percent of CaF2 (Dennis, 1946, p. 5-7) . The 
low-grade lenses in the high-grade beds are of similar composition 
and grade. 

The bedded character of the North ore body is clearly shown by the 
alternation of high-grade and low-grade beds. The contact of the 
two types is sharp, and is the result of fluorite having selectively re-
placed rocks of different composition and texture in the Finlay lime-
stone. The high-grade beds are due to the replacement by fluorspar 
of a porous limestone containing abundant sandy material. The 
alternating low-grade beds are due to presence of relatively imperme-
able shaly material containing little replaceable calcite.. Similar 
shaly beds in the vicinity of the fluorspar deposits are slightly calcare-
ous, however, and the presence of a little fluorspar in these shaly beds 
may be due to the partial replacement of the calcite. 

The special structural conditions and the chemical and physical 
characteristics of the host rock were favorable to the development of 
the North ore body. It is believed that fluorine-bearing solutions 
rose along the wide east-tending south-dipping Rhyolite fault, 
which -is about 700 ft north of shaft 1 and intersects the Mine fault 
about 1,000 ft below the level of shaft 1, and thence moved upward 
along the Mine fault and the many cross faults and fractures that tran-
sect the beds at this locality. The solutions were then stopped in their 
upward passage by the low-angle branch of the Mine fault which inter-
sects the high-angle branch of the Mine fault above the fluorspar 
body. The thick gouge of the low-angle fault caused the solutions to 
spread laterally through the calcareous beds immediately underlying 
the fault. These beds had previously been fractured and brecciated by 
earlier faulting. The interbedded shales had been contorted, and 
fragments of the shales and black dense limestone had been included 
in the brecciated sandy limestones. Additional fluorite was deposited 
in the open cavities and filled the small fractures and fissures through 
which the mineralizing solutions traveled. The small veinlets of 
fluorspar found in underlying limestones appear to be related to these 
space-filling veinlets in the fluorspar body. The lack of extensive 
mineralization in the dense limestones immediately below the ore beds 
was due to the fact that they had not been broken and brecciated as 
much as the sandy limestones above and were thus not so permeable to 
the solutions. 

No large fluorspar vein was observed along the Mine fault that 
terminates the fluorspar on the 200-ft level in the mine. Small 
fluorspar veins as much as half an inch thick cut the fault gouge 
and lie along the eastern surface of the gouge. Cavities adjacent 
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to the gouge contain perfectly formed unbroken cubic crystals of 
fluorite. 

Movement along the cross faults and the low-angle fault lying above 
the ore zone removed in places especially favorable beds before the 
invasion of the mineralizing solutions took place. This resulted in 
definite lateral limitations of the fluorspar body and caused the 
barren section between the two ends. 

SOUTH ORE BODY, SPAR VALLEY 

The old Red Pit locality, herein called the South ore body, is 1,100 
ft south-southeast of the North ore body (pl. 10.) Underground 
workings are absent, and exploration has been limited to a few trenches 
and four diamond-drill holes. Holes 16 and 17 cut fluorspar, but 
the other two were barren. In the trenches, fluorspar is present in 
trench M, the site of the old Red Pit adit, and in trench 0. The prin-
cipal fluorspar body is apparently in the form of a pipe and has been 
outlined by the two drill holes and trench M. Another small ore 
pocket is present at trench 0. About 200 ft west of diamond-drill 
hole 17, water well 3 passed through 65 ft of low-grade siliceous 
fluorspar just beneath the surface. Northwest of this well small open 
cuts and outcrops expose similar fluorspar as far as little Spar Creek 
(pls. 10 and 11). 

The geology in the vicinity of the South ore body is the same as 
that at the North ore body, and the deposit is a bedding-replacement 
deposit of similar character. The ore horizon lies immediately above 
the 77 ouca.sia reef beds in the lower part of the Finlay limestone 
and dips 30°, S. 35° W., in conformity with the country rock. East 
of the exposures•in trenches M and 0, the Spar Valley fault extending 
down Spar Valley separates the Finlay limestone from the rhyolite 
sills that intrude the Cox sandstone. As at the North ore body, the 
low-angle branch of the Mine, fault is immediately above the ore 
beds, but here it dips at an angle slightly greater than the strata and 
cuts off the fluorspar at depth. The rocks above the fault are the 
shales and nodular limestones of the Kiamichi formation. Farther 
west a continuation of the high-angle branch of the Mine fault, which 
lies west of the North ore body, has down-thrown the Georgetown 
limestone against the Kiamichi formation. The rudistid limestones 
of the reef-limestone member of the Grayson formation are in fault 
contact. with the middle part of the Georgetown limestone still farther 
to the west and crop out as a small wedge between the Georgetown 
and the overlying rhyolite. 

Cross faults are present, as at the North ore body. The most 
prominent one is just south of trench 0 and terminates the fluorspar 
at this place. 

219618-53-6 
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The fluorspar occurs in a red extremely siliceous limestone, as 
a fine-grained crystalline mass that has replaced part of the original 
limestone. Small cavities are present, many filled with fluorite and 
drusy quartz. Only one ore bed appears to be present, and the inter-
vening beds of low-grade shaly material present at the North ore body 
are absent here. Fluorspar, however, is found in diamond-drill hole 
16 at a depth slightly below that of the principal ore bed. The fluor. 
spar averages about 35 percent of Cal% and about 53 percent of Si02 
through an average thickness of about 10 ft (Dennis, 1946, p. 6). 

The low-grade fluorspar found in water well 3 and north along 
the trace of the fault between the reef-limestone member of the. Gray-
son formation and the Georgetown limestone is similar in appearance 
to the fluorspar in trench M and to some fluorspar that crops out 
in the vicinity of trench G, west of the high-angle branch of the Mine 
fault limiting the North ore body. It probably is due to replacement 
within the reef-limestone member. 

The origin of the fluorspar at the South ore body is the same as 
that at the North ore body. The fluorspar occupies a similar strati-
graphic position and differs in grade and extent because of structural 
control and perhaps because of a slight difference in the physical 
and chemical nature of the original rock, which has been greatly 
obscured by silicification. 

RHYOLITE VEIN, SPAR VALLEY 

A fissure vein of fluorspar extending along the prominent, east-
trending Rhyolite fault at the head of Spar Valley is known as the 
Rhyolite vein. Shafts 2 and 3, a short adit, and an open cut have 
been excavated on separate fluorspar bodies along the vein (pl. 10). 
Extensive mining of the fluorspar body has been done at shaft 2 (fig. 6). 

The fault dips 60°, S. 10° E., has a horizontal displacement of at 
least 3,000 ft, and is one of the major faults of the region. The 
fault walls are very distinct, and the width of the gouge and breccia 
zone ranges from a few inches to 16 ft. At shaft 2 the wall rock is 
rhyolite of the lower rhyolitic series; near shaft 3 it is alternately 
limestone, shale, and quartzite—Tall of the Bluff Mesa formation, and 
rhyolite. The short adit west of shaft 2 is in limestone. 

At shaft 2, the fluorspar occurs principally as a fissure vein, but 
some of it may be the result of replacement of the breccia. The vein 
ranges in width from 1 foot at the eastern end of the drift on the 
80-ft level to a maximum of 9 ft in trench AA (pl. 10). An average 
width of 4.5 ft on the surface is indicated by assay values, and an 
average width of 2 ft in the drifts on the 80-ft and 150-ft levels is 
indicated by underground mapping (see fig. 6). The vein has been 
traced for more than 200 ft on the surface. Analyses by the IT. S. 



	
77 DESCRIPTION OF DEPOSITS 

Bureau of Mines show an average of 57.32 percent of CaF2 and 
31.59 percent of SiO2 (Dennis, 1946, p. 5, 8). 

Sections across the vein at various localities are strikingly similar, 
A prominent fault surface on the hanging wall is separated from the 
vein material by an inch or two of red clay gouge. From 6 to 12 in. 
of high-grade fluorspar is followed by a brecciated zone of rhyolite 
and clay containing stringers ;and veinlets of fluorspar. The fluor-
spar may make up 30 percent of this zone. A vein of high-grade 
fluorspar 14 to 24 in. wide is between this breccia zone and the footwall. 
The entire mineralized zone ranges. in width from 51/2 to 9 ft. 

The two high-grade veins of fluorspar on the sides of the brecciated 
zone have very sharp walls: and are the result of the filling of open 
spaces along the walls of the fault. Where the openings were narrow, 
the veins are narrow or absent...The center of the fault zone was 
occupied by breccia, and fluorspar deposition was hindered. The 
openings along the fault acted as channels for the solutions as they 
migrated from the parent magma, and the original pinching and 
absence of openings in places account for the pockety nature of the 
fissure veins. Although the fluorspar bodies are small in horizontal 
extent, they probably extend to moderate depths. The fluorspar body 
at shaft 2 appears to plunge to the west and steepen slightly with 
depth. The pronounced. bend in, the vein at this locality is well shown 
On the surface and on the 80-ft level and also plunges westward about 
53°. On the 150-ft level the' bend may be west of the west end of the 
drift or it may lm ye died out. Movement along the fault, either 
horizontally or obliquely toward the east, would have produced an 
Opening along the fault. at this bend. Such movement is indicated by 
the offsetting of beds and is characteristic of the large east-trending 
transverse faults of the Eagle .Mountains. This may have resulted 
in the concentration of the fluorspar at this locality. 

In the trenches west of shaft 3, the heterogeneous nature of the 
faulted rocks has resulted in a breccia of limestone, shale, quartzite, 
and rhyolite. Replacement .of the breccia by fluorspar occurred to 
some extent, but the presence of a thick gouge prevented any replace-
ment of the country rock. Ile vein is narrow and of low grade and 
is also brecciated, indicating:that some movement along the fault 
took place after mineralization. 

Although trench QQQ is not on the Rhyolite vein, it is less than 100 
ft from it. (See pl. 10.) Fluorspar is exposed in this trench as 
two beds 1 to 2 ft thick, separated by a barren zone 2 ft thick. The 
beds dip southwest, but no ore was found down the dip in diamond-
drill holes 20, 21, and 22.. Fluorspar has replaced, beds of limestone 
or calcareous sandstone, which are a part of a small sliver of sedi-
mentary rocks included in the rhyolite. These beds are cut off on 
the north by the Ithyolite fault and wedge out southward. The 
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fluorspar greatly resembles that at the South ore body, and probably 
the replaced beds were similar. The mineralizing solutions entered 
the beds from the Rhyolite fault. The deposit exposed in trench 
QQQ is small and of little economic consequence. 

SHAFT 4 

About half a mile southwest of shaft 1 in Spar Valley a fluorspar 
vein has been explored by a shaft, adit, and small trench to a depth 
of 100 ft and for a strike length of about 200 ft (see pls. 8 and 15). 
The fluorspar occurs in rhyolite of the lower rhyolite series along a 
fault striking N. 62° E. and dipping 600-75° SE. The fault zone is 
6 ft wide at the shaft and has been traced northeastward for 600 ft and 
southwestward for more than 3,000 ft. 

The fluorspar occurs as veins and stringers as much as 3 ft thick 
within the fractured zone. The fluorite is green and coarsely crystal-
line and is present as large clear masses or as a granular mixture with 
rhyolite fragments. Silica is present as crystalline quartz and as 
white and gray chalcedony. 

At the shaft, a 1-ft vein of high-grade fluorspar and many stringers 
widen to 21/2 ft of ore 15 ft below the surface. At a depth of 45 ft, 
the fluorspar is 3 ft thick. An average of 51.45 percent of CaF2 was 
found in samples taken from the shaft by the Bureau of Mines 
(Dennis, 1946, pp. 5, 8). 

An adit driven in a southerly direction into the side of the hill 
below the shaft intersects the vein 175 'ft from the portal. A drift 
extends from this point southwestward along the vein for about 125 ft. 
Small stringers and veinlets of fluospar are present at the intersection 
of the drift and adit, but about 90 ft along the drift from the adit there 
is a conspicuous vein. More than 5 ft of high grade fluorspar shows in 
the face at the end of the drift. 

To the northeast, the brecciated zone can be traced for 120 ft, with 
small stringers and pockets of fluorspar showing at intervals. Talus 
covers the vein farther northeast, but a small showing of fluorspar is 
exposed about 250 ft northeast of the shaft. About 600 ft northeast 
of the shaft a small pit exposes a 1-ft vein and many stringers through 
a fractured zone 9 ft wide. The vein here strikes N. 77° E., and dips 
75° SE. 

About 80 ft southwest of the shaft, a high-giade vein 2 to 21/2 ft 
thick crops out for a distance of 80 ft along the hanging wall of the 
fractured zone. A small trench 160 ft southwest of the shaft exposes 
21/2 ft of a fluorspar which contain 69.28 percent of CaF2 (Dennis, 
1946, p. 5) . For a distance of 120• ft southwest from here, fluorspar 

•crops out only intermittently, but at the saddle, a 1-ft vein of high-
grade fluorspar and many small stringers are exposed through a 
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fractured zone 10 ft wide. Talus and debris cover the vein beyond 
the saddle, and it cannot be traced downhill to the southwest. Fluor-
spar is reported in the creek bed, however, about 1,000 ft southwest 
of the shaft. 

About 2,500 ft southwest of the shaft, a vein of fluorspar crops out 
on the top of a small ridge and can be followed for about 300 ft south-
westward where it dips under the gravel deposits along a stream 
course. The vein is 1 to 11/2 ft wide in places and occurs in a highly 
silicified fractured zone in rhyolite. For part of the distance ex-
posed, it is associated with a late rhyolite dike. The average grade 
of the fluorspar in the vein appears to be low. The deposit is very 
similar in appearance and association to that at Shaft 4. No attempt 
was made to trace the vein from this locality to the exposure in the 
saddle, 300 ft southwest of the shaft, but it is highly probable that 
the two deposits lie along the same fault zone. 

A small fluorspar vein parallel to the vein at Shaft 4 is reported to 
be present about 500 ft southeast of the shaft. 

TANK CANYON CLAIMS 

About 3,500 ft approximately S. 25° W. of Shaft 4, two small pits, 
10 to 12 ft deep, have been opened along a fluorspar vein in rhyolite. 
This vein is in the eastern part of the Tank Canyon 1 claim on sec. 38 
(pls. 2 and 3). It was first located in 1944 by Frank Sanchez of 
Sierra Blanca, Tex., who still owned the claim in 1947. No work 
was done on the claim until February 1946 when the pits were 
excavated. 

The fluorspar occurs as a fissure vein along a fault in rhyolite of 
the lower rhyolitic series. The rhyolite is fractured and brecciated, 
and the fluorspar occurs primarily in a well-defined vein along the 
hanging wall. The vein is 2 to 31/21t thick, strikes N. 62° E., dips 75° 
SE., and has been opened along a strike length of about 50 ft. The 
fault can be traced for some distance to the southwest, and fluorspar 
is reported to occur along it intermittently for about 300 ft. The 
owner reported that assays of the vein show 80 percent of CaF2. 

About 2,000 ft slightly north of east another fault, also striking 
N. 62° E., has small quantities of fluorspar, but it does not appear to 
be of major importance. 

SYPHON CANYON CLAIM 

Three hundred feet west of the Marine ranch house in the north-
eastern part of sec. 38 (fig. 4 and pl. 2), the Syphon Canyon claim 
covers the deposit previously referred to (Evans, 1943) as the Marine 
Ranch locality. The fluorspar occurs along a fault trending roughly 
east in rhyolite and volcanic breccia of lower rhyolitic series. Fluor-
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spar is exposed as stringers and small veinlets as much as 6 in. wide 
in a pit near the eastern end of the claim and as scattered stringers 
for 150 ft to the west. Exposures are small and scattered farther 
west. Near the western end of the claim, stringers and pockets of 
fluorspar are present, and one .vein: of high-.grade fluorspar as much. 
as 12 in. wide is exposed for a short distance. 

The fluorite is white and honey-colored and occurs as crystalline 
aggregates in the pit and as stringers in the eastern part of the claim. 
In the veins and pockets in the western part of the deposit, fluorite 
occurs as honey-colored, light-purple, and light-blue radiating fibrous 
masses that show cubic crystal faces on the outer ends of the fibers. 
The fluorspar occurs in rhyolite in the eastern part of the claim and 
in volcanic breccia and tuffaceous sediments at the western end. 

DEPOSITS IN SECS. 37 AND 48 

Many deposits of fluorspar are scattered throughout the area in the 
vicinity of the mouth of Wind Canyon in'the southern half of sec. 37 
and in sec. 48 (fig. 4 and pl. 2). Most of these deposits are small 
veins or replacement bodies in the limestones and sandy limestones of 
the Georgetown limestone, Grayson formation, Buda limestone, and 
Eagle Ford formation, and are of minor importance. They can be 
traced only short distances on the surface, and there has been no 
trenching or other development work. 

Two of the deposits, however, are worthy of further description. 
One of them is in the SW1/4 SEl/4 sec. 37 and has been mapped in 
detail (see pl. 16). The other is along the east bank of Wind Canyon 
Creek at a point 3,500 ft south-southeast of the Marine ranch house 
and is in the northwestern part of the SE% SW1/4 sec. 37. The latter 
deposit has been explored by some shallow trenches excavated by the 
U. S. Bureau of Mines. 

The fluorspar in the SW1/4 SE% sec. 37 is present in two separate 
localities, one concentrated near the western edge of the mapped area 
and the other elongated diagonally across the northern half of the 
area. The deposit in the western part of the area appears to be 
along a fault in the sandy limestone of the Eagle Ford formation 
which dips steeply northeast and strikes perpendicular to the vein. 
The mineralization is limited on the west by rhyolite, which shows 
no evidence of mineralization or brecciation, and on the east it stops 
abruptly within the limestone. The zone is about 15 ft wide and 
100 ft long and broadens at the western edge. The limestone within 
the mineralized zone has been extensively silicified and replaced by 
brown-weathering chert. The fluorspar occurs disseminated through-
out this rock as granular masses replacing the limestone and as 
stringers and veinlets as much as 4 in. thick. The average grade does 



	

 

81 DESCRIPTION OF DEPOSITS 

not appear to be high, and the fluorspar apparently does not extend 
beyond the limits of the zone shown on the map. The deposit is 
probably a fissure vein with some replacement of the wall rock, rather 
than a deposit formed by the replacement of susceptible limestone 
beds. 

In the deposit shown near the northern edge of plate 16 the 
fluorspar occurs in a vein in red silicified rock, as granular masses 
replacing the limestone, and as small crystalline masses lining vugs 
and other cavities. The silica has replaced the original limestone 
and causes the vein to stand above the more readily eroded surrounding 
terrain. The fissure extends through several formations, but the 
silicified and fluoritized rock is exposed only in the limestones of the 
Eagle Ford, Buda, and Grayson formations. No evidence of min-
eralization or silicification was found in the rhyolite sills that cut 
across the mineralized area. The fluorspar is pockety and of low 
grade. No excavations of any kind or any other type of exploratory 
work has been done on this deposit. 

The fluorspar cropping out along the side of Wind Canyon in the 
SE% SW% sec. 37 occurs as veinlets and disseminated grains in 
the Buda limestone. In a trench excavated for about 35 ft along 
the strike of the beds small amounts of high-grade fluorspar, which 
has replaced the limestone, are exposed. The deposit, however, does 
not appear to be of wide extent. The beds in the vicinity dip steeply 
southwest and strike N. 30° W. They are cut off to the north by a 
fault striking slightly north of east. A few veinlets of fluorspar are 
present in the rudistid reef-limestone member of the Grayson forma-
tion north of the fault. To the south, rhyolite of the lower rhyolitic 
series is present. The replacement by fluorspar appears to have been 
limited to a single bed in the Buda formation, and only the stringers 
and veinlets extend into the lower beds. 

A small vein occurs in the limestone and rhyolite sills in the NE1/4 
SW% sec. 37 and two small replacement deposits in the Buda lime-
stone occur near the south section line southeast of the deposit in the 
SW1/4 SE1/4, of the section (fig. 4 and pl. 2). 

OAK CLAIM 4 

The Oak claim 4 deposit is about 6,000 ft southeast of the Marine 
ranch house in the northeast part of sec. 48 (fig. 4 and pl. 2), and about 
1,000 ft southeast of the deposits shown on plate 16. The fluorspar 
is exposed in a creek bed at two localities about 100 ft apart; previ-
ously it was exposed by a cut in the bank above one of the outcrops in 
the creek. At present, slumping of overburden has almost filled the 
cut. Abundant float of fluorspar is found in the creek bed. The 
fluorite occurs as coarsely crystaline masses in a vein in Buda lime-
stone. Well-formed cubic crystals of fluorite and well-formed tab-
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ular crystals of calcite are abundant. The vein cannot be traced 
beyond the exposures in the creek bed, but it appears to strike about 
east. 

FOX CLAIM 4 

A small but interesting deposit of fluorspar has been explored in 
the northern part of sec. 48, three-fourths of a mile almost due 
east of the Eagle Mountain ranch house (figs. 4 and 7 and pl. 2). 
The fluorspar may be a replacement deposit along a particular bed 
in the Buda limestone or along a zone immediately underlying the 
contact of the Buda limestone and the rhyolite of the lower rhyolitic 
series, or it may be a vein deposit along the contact of the semi-isolated 
block of limestone and the rhyolite. 

Three Bureau of Mines trenches and a test pit have exposed fluor-
spar in a zone averaging at least 6 ft in width and having a strike 
length of slightly less than 100 ft. The fluorspar is of very high 
grade, but owing to the narrowness of the veinlets and the unavoid-
able inclusion of much waste, four samples taken from the trenches 
show an average of only 42 percent of CaF2 (Dennis, 1946, p. 5). The 
test pit exposes fluorspar to a depth of 16 ft. The fluorspar in the test 
pit dips 40°, S. 10° W. and is conformable upon the underlying Buda 
limestone, although 30 ft to the north the limestone dips west. Along 
the footwall side of the zone the fluorspar occurs as veinlets and ir-
regular masses in siliceous material, which is about 5 ft thick in the 
test pit. Soft leached calcareous material, about 6 ft thick, containing 
veinlets and concretionary masses of fluorspar overlies the siliceous 
material. The upper part of the leached zone is barren or only 
slightly fluoritized. 

The contact of the fluorspar and the lower rhyolitic series to the 
south is not exposed, and their exact relationship is not known. The 
east end of the zone is bounded by a fault exposed in trench C, but to 
the west the fluorspar can be traced no further than trench A and 
appears to wedge out. 

FOX CLAIMS 1 AND 3, AND SEC. 46 

A fissure vein of fluorspar occurs along Wind Canyon fault on Fox 
claims 1 and 3 in sec. 46 (pls. 2 and 3, and fig. 8) and is exposed on the 
hillside just south of the old windmill which is 6,000 ft up Wind Can-
yon from the Eagle Mountain ranch house. A similar deposit along 
what probably is an extension of the same fault is exposed in various 
places from 1 to 2 miles west, in sec. 45 and on Fox claims 7 and 12 
in the southeastern part of sec. 44 (pls. 2 and 3). 

A cut 25 ft long and 8 ft wide has been excavated across the vein 
near the eastern edge of Fox claim 3. In it fluorspar is exposed to a 
depth of 10 ft and through a zone 21 ft wide. About 130 ft west a 
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similar cut has been excavated in the hillside. Although in this cut 
gouge is exposed along the fault at the southern margin of the vein, 
the rest of the cut is in talus material. A trench nearby is barren 
but is north of the trace of the strike of the vein. 

The country rock is the brownish-gray medium-grained Eagle Peak 
syenite composed largely of orthoclase and oligoclase and small 
amounts of quartz. Some altered biotite and a few grains of zircon 
are present. Large phenocrysts of feldspar are characteristic of the 
rock. In the vicinity of the vein albitization and silicification of the 
syenite have produced a "soda syenite." The altered rock appears as a 
pale-gray medium-grained rock, with iron oxide stains in places, and 
is characterized by an abundance of albite and a conspicuous graphic 
intergrowth of albite and quartz.4 

The fluorspar vein is well exposed in the face of the eastern most cut. 
A prominent fault wall with about 4 in. of gouge dips 75°, N. 22° W., 
and separates the vein from the altered and fractured Eagle Peak 
syenite. A 3-ft vein of extremely high-grade fluorspar next to the 
gouge is followed northward by a zone 11 ft thick of brecciated al-
tered syenite containing many veinlets and pockets of fluorspar. One 
vein, 1-ft thick, midway in the zone is persistent. The entire zone 
probably averages about 50 percent of CaF2. It is followed north-
ward by a. similar zone 7 ft thick, which contains less fluorspar and 
probably averages only about 30 to 35 percent of CaF2. The vein 
is not exposed immediately east of the pit, but at a point 80 ft east it 
stands as a silicified mass, 3 to 5 ft above the surrounding rock. At 
this place 1 ft of high-grade fluorspar and about 5 ft or more of the 
brecciated material are exposed. About 30 ft farther east 2 ft of 
high-grade fluorspar and 8 ft of material averaging 40 percent of CaF2 
are exposed. The vein can be traced at least 300 ft further eastward 
and ranges in width from 6 to 13 ft. Fluorspar occurs at intervals 
along the vein to the east. 

West of the upper cut, talus covers the bedrock. The lower cut, 
130 ft to the west, exposes the fault in the southern edge of the cut, 
but the rest of the cut is in talus material. Whether the fluorspar 
vein extends as far as the cut is unknown. 

Small stringers of fluorspar occur in a zone 40 ft wide about 175 
ft north of the main vein and trend parallel to it; however, they 
could not be traced far. 

About 11/2 miles west of the cut on Fox claim 3 in the western part 
of sec. 45 a prominent vein stands as a wall 2 to 5 ft above the sur-
rounding terrain. A cut has been excavated across this vein in a 
small tributary canyon east of Broad Canyon at a point about 
1,500 ft northeast of the southwestern corner of sec. 45. The rock 

Studies of thin sections made by Jewell J. Glass, U. S. Geological Survey, August 1945. 
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in the vicinity is buff-colored altered rhyolite of the upper rhyo-
litic series, showing graphic intergrowth of the quartz and feldspar. 
According to Glass, the feldspar has been albitized. 

The fluorite is generally coarsely crystalline, and white, green, or 
dark purple. Some, however, is in finely crystalline dark grayish-
purple masses containing inclusions of altered clay and chalcedony, 
and limonite stains. Silicified fragments of rhyolite are associated 
with the fluorite and commonly included within it. The prevalence 
of silica in the vein accounts for its relative resistance to erosion. 

The vein strikes N. 72°-77° E. and dips steeply NW. The entire 
fracture zone is about 40 ft wide, but the vein zone is 27 ft wide. 
Fluorspar occurs in the zone as high-grade veins, stringers, and 
pockets, and as partial replacement of the breccia and gouge. It 
is estimated that the whole zone averages about 50 percent of CaF2. 
A section across the vein zone, starting from the northwest wall, is 
as follows : 

Feet 

Fluorspar vein, high-grade, 70 percent or more of CaF2 11/2 
Rhyolite, with veinlets of fluorspar 11/s 
Fluorspar vein 
Rhyolite with veinlets of fluorspar 11 
Rhyolite, brecciated, with fluorspar 71h 
Fluorspar, high-grade 2 
Fault wall dipping 75°, N. 72° W. 
Rhyolite, with veinlets of fluorspar 3 

27 

The vein zone can be traced west by intermittent exposures of fluor-
spar for about half a mile. East of the cut it is prominent for a 
length of perhaps 600 ft and can be traced for some distance farther. 
A small deposit of fluorspar in the extreme western part of sec. 45, 
about 3,000 ft east of the cut in the creek and on the ridge line 
separating the drainage of Broad Canyon from that of Wind Canyon 
(pl. 2), is probably along the same fault. 

Both the deposit in sec. 45 and the deposit on Fox claims 1 and 3 
are along a major east-trending fault. They have the following 
features in common : a wide breccia zone, high-grade veins and smaller 
veinlets and pockets throughout the zone, abundant silica which makes 
the veins stand above the surrounding terrain, and a similarity in 
the alteration of the country rock. It is highly probable that these 
two deposits occur along the Wind Canyon fault. It is also probable 
that the many small fluorspar veins south of this fault in secs. 45 and 
16, and the larger veins and the replacement deposits north of it in 
sec. 44 are genetically associated with this major fault. 

Additional exploratory work in the vicinity of these two deposits 
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and at other favorable localities for prospecting along the fault may 
result in the discovery of extensive fluorspar deposits. 

ROCKY RIDGE DEPOSITS 

The Rocky Ridge fluorspar deposits are scattered over an area ap-
proximately 2,000 ft square on Snowline Ridge about 13/4 miles south-
west of Eagle Peak. They are on Cooper claims 4 and 5 in the south 
part of sec. 44, block 68, T. 9 (pls. 1, 2, 3, and 17). 

Light-gray and blue-black fine-grained limestones, locally silicified, 
and gray to green quartzites of the Bluff Mesa formation are the prin-
cipal sedimentary rocks in the area. They are greatly brecciated, 
crackled, and fractured in contrast to the overlying and underlying 
volcanic rocks of the upper rhyolitic series, and are part of one of the 
landslide blocks previously described. The quartzites are mostly thin-
bedded and are more obviously bedded than the limestones, within 
which it is difficult to detect bedding. Brown quartzite, brown silt-
stone, and thin beds of white fossiliferous limestone are interbedded 
with the gray and green quartzites. Brecciated sandstones and 
slightly altered arkosic sandstones are also present. Brecciated 
quartzite and greenish-gray flinty indurated siltstones, which weather 
in a characteristic blocky manner, overlie the upper rhyolitic series in 
the southeast part of the area (pl. 17). 

Three general types of limestone are recognized. but because the 
strata are discontinuous, their exact relationships are unknown. 
Light-gray dense chalky-looking limestones with abundant Orbitolina 
sp .5 crop out in small discontinuous patches. Blue-black limestones, 
locally fossiliferous with abundant rudistid remains, are the most 
abundant and are found principally in the southwestern parts of the 
area; silicified oolites are common in these limestones. Gray and 
buff sandy limestones are associated with the blue-black limestones 
and have not been distinguished from them on the map (pl. 17). 
Jfxogyra sp., T oucasia sp., N erinea sp., and Orbitolina sp., 5 have been 
identified from the limestones. Both the fossils and the lithology 
indicate that all the strata belong to the Bluff Mesa formation. 

The effects of recrystallization and silicification are present 
throughout the limestone sequence, and it is generally difficult to de-
termine the original nature of the rock. Complete silicification of 
the limestone resulted in a brown or blue-gray hard quartzitic-appear-
ing rock that breaks with a conchoidal fracture and a smooth surface. 
Gradations from pure unaltered limestone to these quartzitic-appear-
ing rocks can be observed within the same boulder or outcrop. The 
recrystallization and silicification of the limestone is due primarily 
to mineralizing solutions travelling along the many faults and other 
fractures in the area. 

Fossil and age determination by R. W. Imlay, U. S. Geological Survey, September 1945. 
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A block of the Bluff Mesa formation lies within the upper rhyolit.ic 
series. Beneath this sedimentary block is buff vesicular lava with 
conspicous flow banding and containing quartz and feldspar pheno-
crysts and a few included fragments of limestone and quartzite. 
Breccias and tuffaceous sedim`ents are interbedded with the flows. 
The latter contain small crystals of quartz and feldspar and frag-
ments of pyroclastie material and other rock types. 

Above this sedimentary block a dark gray spherulitic rhyolite, 
with a few quartz and feldspar phenocrysts, caps the hill 200 ft north 
of the South deposit. It also overlies the block on the ridge west of 
the North and East veins. Above the spherulitic rhyolite and well 
exposed in Snowline Canyon is a gray to buff flinty rhyolite, with 
conspicuous quartz and feldspar phenocrysts and microscopic flow 
banding. 

A diabase dike cuts the sedimentary and volcanic rocks. 
The alteration and brecciation of the sedimentary rocks have been 

so intense that no definite bedding can be observed, and dip and strike 
determinations are very uncertain. Throughout most of this area, 
however, the sedimentary rocks apparently dip steeply northwest but 
east of the conspicuous northeast-trending fault., dips of about 30° 
SW. are predominant. Many local variations in strike and dip are 
due to the differential tilting of the various fault blocks. 

Faults and other fractures form a complicated network in the 
area. Many are due to the regional brecciation and displacement 
incident to the emplacement of the landslide block but others are later 
and are associated with the regional diastrophism in the Eagle Moun-
tains. The Wind Canyon fault trending approximately N. 80° E. 
lies just south of the mapped area (pl. 2). 

Large silicified and fluoritized masses and apparent changes in dip 
of the sedimentary rocks mark the trace of the large northeast-trend-
ing fault in the eastern part of the mapped area. Neither the amount 
nor the direction of displacement of the fault could be measured. The 
fault appears to be continuous within the sedimentary rocks, but 
neither the mineralization along the fault nor the fault itself could be 
traced southward into the rhyolite flows below the sedimentary rocks. 
The contact of the sedimentary and igneous rocks at this place does 
not appear to have been offset but does change direction in strike. 
This fault may have originated during the emplacement of the sedi-
mentary rocks and have had renewed movement after burial by the 
lavas. 

Most faults and other fractures in the Rocky Ridge area trend 
northeast and are probably associated with other similar-trending 
faults throughout the Eagle Mountains. The are commonly fluo-
ritized and silicified, and they can be recognized only within the 

https://rhyolit.ic


	
87 DESCRIPTION OF DEPOSITS 

sedimentary rocks. Similar northeast-trending faults, however, cut 
the rhyolite in areas nearby and are commonly fluoritized. 

A fault trending approximately N. 64° W. displaces the diabase 
dike in the southwestern part of the mapped area. This fault may 
extend southeastward and aveount for the wedging out of a narrow 
body of the spherulitic rhyolite near the top of the hill and also for 
a slight offset of the large mineralized north-trending fault mentioned 
above. If these features are all along the same fault, however, the 
apparent direction of displacement was reversed. No mineraliza-
tion is associated with this fault, except possibly some of the isolated 
masses of fluorspar southeast of the diabase dike. 

Probably many other faults exist, but supporting evidence is incon-
clusive. Chief among them is .the fault mapped between the quartz-
ites and limestones northeast of the Bureau of Mines trenches. 
Breccia is common along the line of this fault, and there is apparently 
a discordance of strata. Two small faults 600 ft to 700 ft southwest 
of the top of the hill, and just beyond the edge of the area shown on 
plate 17, appear to offset the contact of the sedimentary rocks and 
rhyolite of the upper rhyolitic series. Additional faulting, both 
before and after volcanism, and the fracturing during the emplace-
ment of the sedimentary mass, have resulted in the jumbled pattern 
of limestone, sandstone, quartzite, and silicified rock now exposed 
in the area. 

As a result of the manner of eltpplacement of the sedimentary rocks 
and of later faulting and hydrothermal alteration, no horizon can be 
followed for more than a few hundred feet. The many changes in 
litholoAy within a few feet along the strike of the beds and the 
similarity in appearance of the silicified limestones and the quartzitic 
sandstone have precluded any attempt at local correlation of strata. 

Fluorspar occurs in the Rocky Ridge area both as fissure fillings 
and as replacement deposits in the country rock. The fissure fillings 
contain green, white, and purple fluorite. Large and small well-
formed cubic crystals are very common. The replacement bodies are 
highly siliceous granular masses containing high-grade and low-grade 
zones. Many veinlets of well-crystallized fluorite extend through the 
siliceous masses, and abundant cavities are lined with fluorite crystals. 
Chalcedony, quartz, calcite, and remnants of unreplaced limestone 
are the only diluents associated with the, fluorite in the Rocky Ridge 
area. Small stains and incrustations of iron oxide are present in the 
fissure veins northeast of the mapped area. 

The scarcity of fluorspar within the rhyolite in the Rocky Ridge 
area, is noteworthy. All the fissure veins and replacement deposits lie 
wholly within the sedimentary rocks, with the exception of the 
deposits along the northward-trending fault northwest of the South 
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deposit, where locally the west wall of the vein is rhyolite. Else-
where in- the Rocky Ridge area, the fluorspar deposits apparently 
stop at the rhyolite contact. This is particularly noticeable at the 
North and East veins. This scarcity of fluorspar in the rhyolite in the 
Rocky Ridge area is in contrast to the extensive occurrences of fluor-
spar in the rhyolite on Fox claims 9 and 10 (pl. 2) nearby, and 
throughout the Eagle Mountains. 

The chief fissure vein in the mapped area is known as the North 
vein (see pl. 17). A small body of siliceous replacement fluorspar 
adjOins it near the south end in the vicinity of trenches G and H. 
Trenching by the U. S. Bureau of Mines has uncovered a vein extending 
285 ft and striking slightly east of north. Two fluorspar bodies occur 
along the vein, one averaging 3.25 ft. wide and 75 ft long in the vicinity 
of trenches C, D, and E (see pl. 17) , and the second averaging 9 ft 
wide and 80 ft long in the vicinity of trenches G and H. The vein 
cannot be traced north of trench A or south of trench H. The fluor-
spar bodies in the North vein contain about 45 percent of CaF2. 

The East vein, explored by trenches I through N, shows fluorspar 
for a distance of 90 ft, but it is narrow and of low grade. A large 
silicified mass of replacement fluorspar in the vicinity of trench N, 
however, contains about 45 percent of CaF2. 

A third vein about 125 ft southeast of the east vein contains little 
fluorspar except in the southwestern part where a silicified mass con-
tains about 35 percent of CaF2. 

The largest and most prominent of the fluorspar outcrops is the 
South deposit. This is essentially a replacement body, although 
open-space fillings permeate the mass. The fluorspar crops dut over 
an area of 7,650. sq ft and through a vertical distance of 100 ft and 
stands as a prominent bluff above a steep slope. The high silica con-
tent of the mineralized rock accounts for its resistance to erosion. The 
mass averages about 45 percent of CaF2 and 40 percent of Si02. The 
fluorite has replaced what was originally a limestone or sandy lime-
stone, but silicification has been so great that little evidence of the 
original character of the rock remains. Similar but smaller masses 
of siliceous fluorspar are found northeast of the South deposit, along 
the fault that bounds the South deposit on the southeast. 

Isolated masses of siliceous replacement fluorspar identical with 
that of the South deposit are scattered intermittently on the sides of 
the ridges and in the small draw northwest of the large bluff at the 
South deposit and southwest of the North and East veins. These 
masses have a northeast alinement, and fractures and veinlets strik-
ing northeast emphasize this trend. It is possible that some of these 
bodies may be localized along extensions of the three fissure veins on 
the northeast side of the ridge. 
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There are two possible causes for the localization of these isolated 
fluorspar masses. One is that they occur at the intersections of the 
northeast-trending faults and cross faults trending roughly northwest, 
or west. The apparent northwesterly alinement of some of the masses 
with the South deposit and the presence of at least one northwest-
trending fault offsetting the diabase dike tend to support this hypoth-
esis. Many of the deposits, however, have no northwesterly or west-
erly alinement, and to explain all the outcrops as sites of intersections 
of faults would necessitate inferring a great many faults for which 
there is no field evidence. 

The second hypothesis supposes the existence of replaceable beds, 
the isolated fluorspar masses being the sites of intersections of the 
northeast-trending faults and other fractures and these replaceable 
beds. Solutions moving upward through the channels spread outward 
upon reaching this horizon. Replacement fluorspar bodies extending 
for short distances to either side of the openings resulted, with barren 
zones between. This hypothesis is supported by the occurence of 
siliceous masses of similar replacement fluorspar at approximately 
equivalent horizons on the opposite side of the ridge, near the upper 
Bart of the North vein, East vein, and the small vein southeast of the 
East, vein. Rhyolite covers the sedimentary rocks in the intervening 
area. The scattered nature of the fluorspar outcrops may be due to 
the replaceable sedimentary beds having been broken previously and 
displaced during emplacement of the sedimentary block. 

If the second hypothesis is correct and the isolated areas 300 to 
600 ft northwest of the South deposit represent replacement along 
a particular series of beds, then the large mass of the South deposit 
as well as the deposits 100 ft northwest., and possibly those northeast 
may be part of the same series of replaced beds. Drag along the 
north-trending fault may have turned the beds downward in the 
vicinity of the South deposit, accounting for the increased vertical 
extent of mineralization in this area. Silicification and fluoritization 
have so obscured the bedding and original structure of the rock that 
no definite information about the attitude of the strata could be 
obtained. 

Four veins are present along the crest of the ridge northeast of 
and across the valley from the Bureau of Mines trenches. The most 
easterly vein occurs along the large north-trending fault and contains 
fluorspar in a zone 20 ft wide. The other three veins trend north-
east and are 1 to 4 ft wide. They may be extensions of the North and 
East veins and the vein southeast of the East vein. The shallow 
depth of the trenches preclude any attempt by the writer to deter-
mine the dip of the veins. If these veins are extensions of the 
North and East veins and the vein southeast of the East vein, as 
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seems possible, and have not been greatly displaced by the fault in 
the intervening valley, they would dip 450-60° NW. 

The Rocky Ridge area 6 appears to be one of the most promising 
fluorspar localities in the Eagle Mountains because fluorspar may 
occur there in considerable amounts. The deposits were not com-
pletely accessible by road in 1947, but the cost of constructing a road 
to them would not be excessive. 

FOX CLAIMS 9 AND 10 

East of the area shown on plate 17 are many fluorspar veins striking 
N. 40°-55° E. and cutting rhyolite (pls. 1 and 2). One is on Fox 
claim 9 (pl. 3), about 1,600 ft N. 80 E. of the South deposit of th© 
Rocky Ridge area. This vein is exposed intermittently for 1,400 ft 
and contains as much as 2 ft of high-grade fluorspar in many places. 
Another vein, also on Fox claim 9, crops out 150 ft to the southeast. 
It can be traced for about 100 ft, and contains 4 to 5 ft of fluorspar 
estimated to contain about 60 percent of Call,. 

At a point 800 ft farther southeast, on Fox claim 10, and consider-
ably lower in altitude, a. third vein has been explored by two pits. 
The pits are 450 ft apart and have a difference in altitude of 100 ft. 
The vein, which is also exposed in many places between the pits, con-
tains two high-grade zones containing about 60 percent of CaF2. 
These zones are 1 ft and 3 ft wide, and are separated by a relatively 
barren zone 3 to 4 ft wide (pl. 5c). Similar veins are present in 
areas nearby. 

RESERVES 

Fluorspar reserves in the Eagle Mountains can be determined only 
approximately because of the small amount of exploratory work 
that has been done in the district. Reserves in the Spar Valley area, 
where more data are available than elsewhere, total about 50,000 
tons of measured, indicated, and inferred fluorspar ore containing 
a minimum of 30 percent of CaF2. This tonnage estimate is subject 
to error because of the variability in thickness of the ore beds and the 
inclusion of irregular lenses and beds of low-grade material. In 
the Rocky Ridge area about 37,000 tons of fluorspar containing 30 
percent or more of CaF2 is inferred from outcrops and exposures 

° In the spring of 1952 an access road was built to the Rocky Ridge area. This road 
may be reached by driving south from Sierra Blanca, Tex., on the road to Indian lint 
Springs. About 21 miles south of Sierra Blanca a graded road extends east from the 
Sierra Blanca-Indian hot Springs road. Five miles eastward on this graded road an 
access road extends south and then east The access road is about 5 miles long and runs 
south along the base of mountains, past the Silver Eagle zinc mine, and then up Snowline 
canyon and a small side canyon to within a few hundred yards of the South deposit. 

The author visited the deposit in November 1952, at which time an mitt had been driven 
about 100 ft in a northeasterly direction into the hillside below the South deposit. A 
raise was being driven up to the deposit from a point about 85 ft in from the portal of 
the milt. The raise was still in barren country rock at the time of the visit. 

In November 1952 the Rocky Ridged deposits and all other fluorspar properties in the 
Eagle Mountains were controlled by the Hudspeth County Mining Co. of Sierra Blanca, 
Tex., It. 0. Gish, manager. 
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in a few shallow trenches. No reserves are calculated for the Eagle 
Spring area. Reserve estimate for the Fox claims 1 and 3, Fox 
claim 4, Section 27, Section 45, and other deposits totaling 20,500 
tons, are based on only a few small trenches, pits, shallow shafts, 
or outcrops; information about the continuity of the veins in depth 
or along the strike is lacking. 

Therefore a total of slightly more than 100,000 tons of fluorspar 
containing a minimum of 30 percent of CaF2 is estimated for the 
entire Eagle Mountains fluorspar district. This is a conservative 
estimate and probably could be altered greatly by additional explora-
tory and development work. 

RECOMMENDATIONS FOR PROSPECTING 

Careful prospecting may reveal a considerable amount of fluor-
spar in the Eagle Mountains. Reserves of slightly more than 100,000 
tons of fluorspar containing 30 percent or more Cal% are estimated 
at present, but with additional exploratory and development work 
this figure could be increased greatly. The ready accessibility of 
the district to major highways and railroads and the presence of the 
mill of the Texas Fluorspar Mines, Inc., in the district make it es-
pecially suitable for further development. The need of a continuous 
supply of fluorspar for the mill is a further reason for developing 
the district. The systematic program of development of the fluorspar 
deposits of the entire district is recommended. 

In summary, the following prospecting clues should be kept in 
mind. The known deposits of fluorspar are divided into three gen-
eral groups as follows : fissure veins occupying the breccia zones of 
the large east-trending faults and associated subparallel faults; fis-
sure veins occupying northeast-trending faults; and bedding-replace-
ment deposits. With the exception of the Eagle Spring deposits 
all known deposits are found relatively close to the stock of Eagle 
Peak syenite. The writer believes that future prospecting for fluor-
spar should be more intense within a zone 2 miles wide surrounding 
the stock, because the chances of finding large bodies of fluorspar 
are greater within this zone than outside it. 

The east-trending faults apparently were the major channels for 
the mineralizing solutions, and the bedding-replacement deposits and 
the northeast-trending fissure veins are generally near them. Thus, 
in prospecting for additional fluorspar, the course of these east-trend-
ing faults should be traced in detail and prospecting in their vicinity 
intensified, particularly within the more favorable zone surrounding 
the Eagle Peak syenite. Exploration for fluorspar bodies should be 
undertaken along the faults, especially the Wind Canyon fault on 
Fox claims 1 and 3 and in secs. 45 and 46, and the Rhyolite fault west 

219618-53-7 
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of Spar Valley. The Eagle Spring fault and the Stage Stand fault 
should be explored further, but their distance from the exposed syenite 
stock lessens the possibilities of large fluorspar bodies. 

Veins in northeast-trending faults and other fissures should be 
looked for in the vicinity of the east-trending faults, especially in the 
intruded rocks near the borders of the Eagle Peak syenite. Such 
veins have been found both in the rhyolite rocks and in the sedimentary 
rocks, but not in the trachyte porphyry. 

The search for new bedding-replacement deposits is a more difficult 
problem. The bedding-replacement deposits in Spar Valley occur at 
a stratigraphic level just above the 7'aucasia beds of the lower part of 
the Finlay limestone. Beds occupying a similar stratigraphic position 
crop out about 700 ft southwest of the windmill near the mouth of 
Spar Valley and along the west side of the Eagle Mountains. They 
are composed of interbedded calcareous shales and coarse-grained, 
partly oolitic, arenaceous limestones that consist largely of small shell 
fragments. No evidence of fluorspar mineralization, however, was 
noted in the area near the mouth of Spar Valley. The strata on the 
west side of the mountains were not mapped in detail by the writer, 
because they were not within the scope of the work. The finding of a 
boulder of fluorspar near the west base of the mountains, however, 
'indicates that fluorspar is present. In this area the beds equivalent 
in age to the ore beds in Spar Valley should be examined carefully 
for any traces of replacement fluorspar deposits. Large east-trending 
faults cut through this area, and attention should be concentrated 
especially in the places where these east-trending faults intersect the 
replaceable beds. 

The replacement deposits in the Rocky Ridge area and at Eagle 
Spring are in limestone of the Bluff Mesa formation, and replacement 
deposits also occur within the reef-limestone member of the Grayson 
formation. Thus, it should be emphasized that beds similar to those 
replaced at Spar Valley may be present at other levels in the strati-
graphic column. As with other types of fluorspar deposits, however, 
the probabilities for replacement deposits are greater in areas near 
the Eagle Peak syenite and the east-trending faults. 
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