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EOCENE, Jackson Group
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andstone, massive, fine, light-gray to olive-gray; some limonite staining; burrowed; zeolite and opal cemented.

S
23 Caps Whitsett Bluff.

22 Sandstone, very fine to fine, light- to olive-gray, crosshedded; soft to well-indurated thin beds.

2] Sandstone and interbedded silty sandstone and carbonaceous shale, lighta‘}o olive-gray to light-chocolate-brown.

20 Claystone, interbedded with siltstone and sandstone. Claystone is bentonitic, weathers light gray.

. Sand, very fine to fine, light-gray, olive-gray, and reddish-yellow; crosshedded to thinly bedded; Corbicula
3 shells in upper part.
18 Claystone, bentonitic, olive-gray; concentrations of Corbicula shells and a few small gastropods; fibrous calcite

concretions.
17 Shell bed with sand matrix, light-gray, olive-gray, reddish-yellow, moderately hard; chiefly Corbieula shells, a

few small gastropods; fine to medium sand.

Sand, light-gray to reddish-yellow, crossbedded; soft lenses of chocolate-brown bentonitic claystone; scattered

& Corbicula.

15 Clay, olive, bentonitic.

14 Siltstone, buff, soft, finely crossbedded.

13 Clay, pale-brown, weathers yellowish gray, fissile, wavy-bedded; contains calcareous concretions as large as 3' x 8
and prismatic calcite; upper part grades into siltstone above.

12 Siltstone, pale-brown, very carbonaceous, thinly bedded.
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EOCENE, Jackson Group

1 Sandstone, gray, with yellow-orange staining, massive, thick but irregularly bedded to lenticular; contains plant-
root impressions. Gradational upper and lower contacts. Lipan Hills Sandstone Member of Horne (1964) .

e 10 Clay and silt, thinly interbedded and finely crossbedded; some Ophiomorpha burrows; contains some prismatic cal-
i cite lenses and concretions as large as 6' x 18'. Lower part is mostly covered.

o

9 Sandstone, gray, weathers yellow to orange, very fossiliferous, lenticular.

g Sandstone, gray, coarsely and irregularly bedded, occasional ash beds as much as 6' thick; moderately well indurated;
S E fine to medium; abundant Ophiomorpha burrows in upper half, fewer burrows and more ashy in lower half.
E|S
o |=
: o 7 Sandstone, gray, salt-and-pepper appearance; similar to bed above, but fewer burrows and more ashy.
2|3
br
k-
£ 5 6 Claystone, buff to yellow-tan, obscurely bedded, well-indurated, locally silty to sandy; minor ash.

.

A

£ 5 Covered.

3

=Y Sandstone, gray-stained with iron oxide, moderately well indurated near top, very friable near base; fine-grained;

abundant large Ophiomorpha burrows, horizontal and vertical.
3 Covered.
Sandstone, gray to greenish-gray, thinly bedded and interbedded with clayey sand, clay, and ash; some beds show minor
crossbedding; slabby.

o
£ =
£ E 1 Clay, light- to dark-brown, weathers gray to almost white. Finely but obscurely bedded; conchoidal fracture.
e} .
=

0-._

Figure |4 Measured section at Stop 4. Beds 1 through 15 measured on northwest face of Lipan Hills

in railroad cut about 4 miles south of Campbellton by Jerry D. Horne (written commun., 1961).
Beds 16 through 23 measured in Whitsett Bluff, 1 7/10 miles northwest of Whitsett on the
Atascosa River, by Clyde R. Seewald (written commun., 1966). Both parts are revised from South

Texas Geological Society (1958).



Bed 1.--Pale-olive-green, massive, slightly indurated and bedded bentonitic clay.

b
E\‘_"“ I-; 4? .]
Bed 2.--Pale-olive, slightly indurated massive tuff that is channeled into the under-

lying clay and has a basal conglomerate of bentonitic clay balls that are similar to the
clay of bed 1.

Bed 3.--Very pale bluish gray, friable, mealy tuff that weathers white, is generally
massive, but is slightly bedded near the top and fills a deep channel cut into the under-
lying bed.

Figure |5 Diagrammatic cross section of Catahoula Tuff at Stop 5, in a
cut on US 281, 9 miles north of Three Rivers and 5 miles southeast of
Whitsett, Live Oak County, Texas.

leads toward uranium mines and mill of the Live Oak district
near Ray Point, which this field-trip group will visit
Tomorrow.

230.9 4.3 |Intersection; Texas 9 goes to left. Continue straight on
us 28l.

234.6 3.7 Junction with Texas 72 at northern edge of Three Rivers.

Here we join the route of fomorrow's field trip, which will
furn eastward at this point.

235.3 0.7 At traffic light in Three Rivers, Texas 72 turns westward to
Tilden. Tomorrow's trip will come intfo Three Rivers on this
road. Continue straight ahead on US 281.

237.4 2.1 Nueces River bridge, main channel. Several bridges are

required to carry the highway across this wide flood plain.
237.7 0.3 Oakville fault, downthrown to southeast, just beyond railroad
underpass near site of old railroad siding named for Kitftie

West. Oakville Sandstone up hill to south.
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Mobil's Kittie gasoline plant on left.

Sand and gravel pits in this area are ‘in massive channel sands
of the Oakyille. The uranium depcsits of Live Oak County are
believed to occur not in fluvial channels, but in adjacent
flood-plain deposits where sands interfinger with silts and
clays (Klohn and Pickens, 1970).

Houston Pipeline Co. gasoline plant on left. Base of Goliad

Sand is approximately here.

George West, county seat of Live Oak County. US 59 joins

Us *281 at traffic light.

Bear right on US 59 toward Freer.

Roadcut exposes sands of the Goliad overlain by |5 feet of
windblown sand.

Roadcut exposes Goliad Sand.

Atlantic-Richfield's Clay West uranium prospect is beyond hill

on the right. The uranium ore is in fthe Oakville Sandstone
along an up-to-the-coast fault and extends down to as much as
500 feet below the surface. Cities Service's Burns prospect
on the left.

The hills at the left (S) are in the Goliad Sand. They are

capped with caliche except where the caliche has been eroded

or destroyed by leaching and soil development.

Caliche in Goliad Sand is exposed in road cut.

Farm Road 1359 enters from left. Caliche caps hills in dis-

tance on left. The hills are in the upper part of the Goliad
Sand.

Rest area on left. Basal sand of Goliad is exposed in ditch.
Road to Dougherty Ranch No. | at right.

Brush-covered terrane on Goliad Sand.

Farm Road 624. Continue straight ahead on US 59.

Live Oak-McMul len County boundary.

Campana Ranch.

McMul len-Duval County boundary. Goliad Sand at top of ridge
at far right.

San Cajita, a butte capped with upper sand of Goliad, off tfo
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left at || o'clock.

Seven Sisters, hills in distance at right, are siliceous knobs

developed along a fault.

Roadcuts in crossbedded basal sands of the Oakville for the
next mile. These are the southernmost exposures of Oakville
along this highway. They form a conspicuous northwest-facing
scarp.

Farm Road 2350, fto Seven Sisters Post Office.

Humble gasoline plant on right. The plant is located near the

pinch-out of the Oakville Sandstone north of Freer. The hill
straight ahead in the distance is Loma Novilla (Loma Novia of
local usage), capped by the Goliad Sand. A bench of caliche
developed in pink, calcareous tuffs of the Catahoula surrounds
the hill.

Dos Hermanitas, two distant knobs at left (1] o'clock), capped

with Goliad and possibly Oakville Sandstone of a facies found
south of Freer.

PitT in Catahoula Tuff on right at pistol range. Boulders of
vesicular basalt measuring as much as 2 feet in diameter are
in the Catahoula. The boulders were transported here by
streams from the Big Bend-Davis Mountain area, about 300 miles
to the west.

Traffic light, junction with Texas 44. Bear right on US 59

and Texas 44 1o Freer.

Freer. Traffic light where Texas 16 crosses US 59. Proceed

straight, foward Laredo.
Chusa (uppermost) Member of Catahoula Tuff exposed in roadcut.
Soledad Creek bridge.

Texas 44 goes right to Encinal. Continue on US 59.
Lundel| oil field.

Soledad Volcanic Conglomerate Member of Catahoula Tuff

exposed in ditch.

Quarry in Soledad near its type locality. Site of Stop 8 to-
morrow.

Colmena Creek. Soledad Hills at left.
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Road on left to Lykes Bros. Ranch, the southern part of the
Duval County Ranch Company's holdings.

Sarnosa Knobs, silicified knobs along faults in distance at

left; Parrilla Hills at far left on horizon. Basal Golijad
gravels and underlying Miocene fuffs have a few uranium shows.
These hills are supported by the Goliad Sand, indurated along
faults, and by caliche.

Catahoula-Frio contact exposed in roadcuts.

Duval-Webb County |ine.

Road to Moca dome on right. Produces oil from the Mirando
sand (the subsurface equivalent of the Wellborn Sandstone,
Jackson Group, on the outcrop in the Karnes region) at about
900 feet. Salt was encountered in one well at 6,320 fest.
Farm Road 2050 to Bruni at lefft.

Tal Vez oil field at right.

Note gravel cover exposed in roadcuts through this area. The
gravel is believed to have come from an ancestral Rio Grande
system that at one time extended from west to east through
this region.

White tuffaceous zeolitic sandstone of Jackson Group in cuts
in west-facing scarp. Site of Stop 7 tomorrow.

Farm Road 2895 joins US 59. Pit at right in zeolitized ash.
Caliche Creek bridge. Zeolitized tuffs exposed.

Rest area on left, near Gato Creek.
Salado Creek bridge. Lake at left.

Crossing central part of northern half of Pescadito dome.

Tios Creek.
Laredo AFB at right.
Laredo. Traffic light and junction of US 59 and US 81, US 83,

and IH 35. Turn left beyond underpass onto |H 35. Go straight
south beyond end of IH 35 to Zaragosa Ave., approximately 2
miles from US 49 and IH 35 junction. Turn right on Zaragosa
and continue ftwo-tenths of a mile to La Posada Hotel at

corner of Zaragosa and San Agustin.

End of first day's trip.

39




ROAD LOG

Second Day, Laredo to Houston

Mileage
Total Interval

0.0 0.0 Laredo, La Posada Hotel, Zaragosa Ave. and San Agustin Ave.
Go north on San Agustin.

0.2 0.2 Police Dept. on left,

0.4 0.2 Houston Street. Webb County Courthouse. Turn right (E).

0.5 .1 San Dario Street; turn left (N).

0.9 0.4 *Join IH 35.

[.9 .0 Note exit sign for US 59 fo Houston.

2.1 0.2 Turn right onto US 59.

3.8 1.7 Laredo AFB entrance on left.

4.8 1.0 Casa Blanca Lake entrance on left.

5.3 0.5 Chacon Creek bridge. Creek is outlet for Lake Casa Blanca.
Outcrop Jjust west of bridge, on right (S) side of highway, is
chocolate, silty, gypsiferous clay of Laredo Formation.
Drive-in theater on right (S) side of highway.

6. Rounded bend to left. Highly fossiliferous, calcareous sand-
stone with large oyster shells, Laredo Formation, appears fo
dip about 1° to 5° E.

7.6 1.3 Bend to lefft. Outcrop in roadcut on right (SE) side is light-
gray to buff silty, gypsiferous clay, completely friable.

.8 0.2 La Esperanza Ranch on right.

8.3 0.5 Roadcut on right (S) side; friable gray sandy silt covered
with loose oyster shells washed down from ftop of slope.
Laredo Formation.

8.5 0.2 Continuous outcrop, slightly friable, buff sandy silt, the
basal bed of the Yegua Formation.

9.2 0.7 Just before bend in the highway, power line from south crosses
road and from there extends northwestward.

9.6 0.4 Highway here extends east-northeastward. Outcrop on right

(S) side, about a tenth of a mile west of Tios Creek, has
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calcareous concretions in friable silty clay of The Yegua
Formation.

Tios Creek bridge.

High point on highway. On left (N) side is outcrop of friable
silty sand of the Yegua.

Another high point on highway. On left (N) is outcrop of same
silty sand.

Power |ine crosses highway, extending east-southeastward.

STOP 6. Rest area and Pescadito dome (fig. 16, pl. 2). From
this point on the northwestern flank, a broad panorama of the
northern part of the dome can be seen. Looking eastward,
toward the radio telephone fower, a dip slope of about 5° to
8° can be seen dipping toward the observer. Major faults,
downthrown to the east, trend northward in the valleys at both
sides of Stop 6. At the north and west, éubdued hogbacks or
cuestas can be seen dipping away ‘rom the observer.

In the rozdcut on the right (S) side of Stop 6 is an
outcrop of an inlier of the Laredo Formation, apparently
brought to tte surface by faulting. Note the many oy .er
shel |s and reddish-brown soil. The sand enclosing the thell
fragments is medium to coarse grained, gray to light rusty
brown; contains angular to subrounded quartz, dark chert,
lithic fragments, light-green glauconite rounded grains, and
a few brown To bleached biotite "books."

To the south, beyond the roadcut, can be seen the
Ginther-Warren [-C Killam gas well, the only producing wel |
now operating on The dome.

Although mapping has made details of the dome familiar,
one can cross it on US 59 without being aware of its presence
because incompetent rocks and a thick gravel cover obscure

most of the structural details along the highway.
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EXPLANATION
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I

Highway US 59 between Freer
and Laredo, about 10 miles
from Laredo,

o
1

Stop 6, rest area and
Ginther-Warren No. 1-C
Killam gas well.

o]
]

Telephone relay tower and
gravel pit; a field dip of
5° WNW measured here.

o
1

Strongly expressed dip-slope
facets, with dip of about
4° to 10°.

Photograph courtesy of Aero Ser-
vice Corporation (a division of
Litton Industries).

Photogeclogic interpretation by
Photogravity Company, Inc.

Figure |6 Stereogram of north-
western flank of Pescadito
dome, showing much of the
structure of the dome in
spite of low relief and
surface cover. RC-9 pho-
tograph. Vertical exag-
geration 6X.




(ROAD LOG CONTINUES ON PAGE 45)

Pescadito Dome

by George W. Hinds

General.--Pescadito dome is the largest salt dome in Texas, covering
an area of more than 100 square miles. |t is an ovate domal structure
measuring at the surface 8 to |0 miles from east to west and 10 to |2
miles from north to south.

The surface of the dome rises to a prominent topographic high at an
elevation of nearly 750 feet, a rise of more than 200 feet from Laredo.

The existence of Pescadito dome has been known for many years. In
early surface mapping it was fraced by following key oyster beds (Stapp,
1957). The structure has also been mapped more recently by gravity, sub-
surface, seismic, and radiometric methods, as well as by photogeologic
methods, which show it very well.

Surface rocks.--Surface rocks are of Eocene age and include inliers

of the Laredo Formation (eguivalent to the Cook Mountain Formation and
Sparta Sand to the north) surrounded by the Yegua Formation on the flanks.
Rock units are generally soft and poorly exposed. A mantle of terrace
gravel and a veneer of windblown silt cover much of the dome, particularly
the southern part.

While preparing this report the authors of the guidebook spent about
2 days exploring the dome along |imited access roads and trails. The
only good exposure found in which dip and strike data could be measured was
about 15 to 20 feet of the upper part of the Yegua in the huge borrow pit
half a mile south of US 59, just south of the prominent relay tower.
There, a dip of 5° WNW was measured. Even the roadcuts along US 59 gen-
erally show only the blanket of surficial cover. Very few exposures of
bedrock can be found, either near the center or around the flanks of
the dome, but a few hints toward identification of the outcropping beds
can be found beside several water tanks or dams on the dome, in seismic
shot-hole tailings, and in general observation of the gentle cuesta slopes
and the soil cover and texture where Holocene erosion has stripped the
surficial materials. The Laredo Formation is typically brownish clays
or reddish sands, in many places containing oyster shells. The Yegua
Formation weathers to ochre, and its sandy soils are slightly more coarse

and resistant than are those derived from adjacent formations.
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Surface form.--The surface form of Pescadito dome, as mapped by

photogeclogic methods, is a reasonably well defined structure, outlined by
dips that appear to range from about 4° to 10° (pl. 2). The northwestern
flank is particularly well shown on figure 16. Surface faul+ts extend from
north to south across the dome forming a graben about 4 miles wide. The
crest of the structure is half a mile south of US 59 and about 3 miles
east of Stop 6. The crest is of complex structure and appears fo contain
many local faults and folds. Surface closure is probably about 300 to
350 feet.

Subsurface.--The subsurface structure is generally similar to the
surface, with faulting across the crest (fig. 17). Structural relief is

more than 1,000 feet on the middle Wilcox marker. The dome apparently has

—_—

0 5 MILES
| N N S R

Figure |7 Map showing structure on top of the Wilcox Formation, Pescadito
dome. Contour interval 500 feet. Map furnished by Humble 0il and
Refining Company.
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a very large core of salt or shale or both. Salt was reported at about
14,400 feet in a well, as mentioned below, located about 2 miles east of
Stop 6 of This field trip.

The subsurface section from fThe surface through The Wilcox-Midway is
well defined and includes about |,000 feet of sands and shales of the
Yegua and Laredo Feormations, 300 feet of sand of the Sparta equivalent,
400 feet of shale of the El Pico (Weches and Queen City equivalent), 3,300
feet of sand and shale of the Wilcox (subsurface Wilcox probably includes
Bigford and Carrizo), and 3,700 feet of shale of the Midway.

The sequenée below the Midway is more difficult to interpret and cor-
relate, due to tremendous thicknesses of shale and |imey shale. The pre-
Tertiary section in the Brewster and Bartle et al. No. | Killam well, 2
mi les east-northeast of Stop 6, is about as follows: Navarro, -6,802;
Taylor, -7,878; Austin, -11,495; Eagle Ford, -12,106; Buda, -12,316; Del
Rio, -12,436; Georgetown, -12,568.

Exploration for oil and gas.--Thirty-two ftest wells, most of which

are shallow, have been drilled on and around the structure. Many shows of
oil and gas have been logged, and there have been three producing gas
wells. The Ginther-Warren 1-C Killam, the only commercial well at pres-
ent, produces from the Wilcox at a depth of about 6,000 feet.

Only four deep tests have been drilled. The Brewster and Bartle et
al. No. | Killam was The first deep test, drilled in 1950 on the northwest
flank to a depth of 13,704 feet, penetrating to the Georgetown (upper part
of the Lower Cretaceous). The Ginther-Warren No. | Killam, located about
a mile to the south of the first deep test, was drilled to 15,107 feet,
reaching salt at 14,394 feet. The Ginther-Warren No. I-A Killam, located
farther west on the northwest flank, reached 19,503 feet, penetrating the
Hosston (Lower Cretaceous). The most recent deep test was the Humble No. |
Benavides, drilled in October 1968 to 19,852 feet, on the east or south-
east flank of the dome, probably penetrating pre-Cretaceous carbonates. It
is reported to be significantly high and may stimulate further drilling.

Exploratory efforts have not yet paid off at Pescadito dome, and the
reasons are not entirely clear. Perhaps enough ftests have been made in the

Wilcox fTo indicate that it probably will not be a big producer. The dome
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is located many miles downdip from the more prolific and fypical Wilcox
production, and it seems reasonable to postulate that much of the hydro-
carbons formed in this productive shelf environment could not migrate the
necessary distance to Pescadito dome, and that even if migration was
possible, the dome probably was formed late, after significant migration
occurred.

The deeper horizons are probably still a good possibility, although
very thick shale sections occur in many of the deeper units, making them
somewhat less attractive than might be desired.

The real reason for lack of production on Pescadito dome may be the
fact that only four deep tests have been made on the 100-square-mile area.
This leaves much unexplored ground on the Texas giant. |f is hoped that
the Spanish word pescadito, which means |ittle fish, is not an omen for
Pescadito dome.

The author is grateful to Don McNamee, of Union Texas Pefroleum, and
George Clement, of Ginther-Warren Inc., for supplying information about

The dome.

ROAD LOG, Continued

Mileage

Total Interval

15.6 0.9 Relay tower on right (S) side of highway; house and earthen
tank on left (N) side. Pit behind relay fower exposes sands
characteristic of the Yegua.

6.5 0.9 Shallow roadcut with many oyster shells. Inlier of Laredo
Formation.

17.6 1.1 Gate on left (N) side to Zachry Co. Hunting Lodge. View from
highway of curving outcrop dipping away to northwest. Also a
gate on right (S) side of highway, with possible soil on the
Yegua exposed.

18.9 1.3 Gravel and mantle, locally reddish, with a few oysters.

19.7 0.8 On small rise beside highway, outcrop of olive silty clay
with many small contfraction cracks.

20.7 1.0 C. Y. Benavides and Sons Yugo Ranch road on right (S) side.
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On left (N) side is olive clay, weathering to mottled brownish
green; possibly a soil on the Yegua.

Right (S) side of highway, outcrop of white to pale-gray,
tuffaceous, fine-grained, silty sandstone; appears to be zeo-
litized. Interpreted as either Jackson (occurring on the
northeastern side of the dome, possibly in a fault block or
syncline) or a tuffaceous unit of the Yegua.

Gentle rise on highway. Roadcut has gravel cover partially
obscuring friable, dry, puffy, pale-chocolate altfered ash.
Continues for several tenths of a mile.

Salado Creek bridge. Creek dammed to south for large, shallow
reservoir on two branches.

Piedra Parada Ranch road on right (S). Roadcut |0 feet deep;

gravel has slid down over pale, friable silt.

Gentle rise with gravel cover.

Gentle broad valley bottom.

Gato Creek bridge. Rest area on right (S), east of creek.

Caliche Creek bridge.

Aguilares road to right (S); 18 miles to Aguilares. Road to
left (N) is surfaced locally with zeolitized tuffaceous fine-
grained sandstone of Jackson Group.
STOP 7. Roadcut (new in August 1970) exposes white zeoli-
tized tuffaceous fine-grained sandstone of the uppermost part
of the Jackson Group. A group of samples from this outcrop
show that the proportion of sand grains to altered tuffaceous
matrix ranges from 20:80 fto 70:30. Most of the samples show
very thin, faint bedding, commonly crossbedded. The sand
fraction is very fine fo fine grained and consists of sub-
angular to angular clear quartz, feldspar, biotite flakes,
and lithic grains.

Rock that had been used as surface material on the road
north from the Aguilares road is whiter, more massive, shows
less indication of bedding, has a rough conchoidal fracture,

and is more altered than the rock here at Stop 7.

34,5 0.5 Similar material in shallower cut.
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Friable and puffy buff-colored clay.

Buff montmorillonitic clay, exposed in roadcuts.

More buff clay on right (S) side.

Left (N) side, contemporaneous slumping (or contortion) in
thin-bedded buff montmorillonitic ash.

Look ahead to broad valley on Frio Clay; at 2 o'clock note Las
Hermanas (knobs) capped with basal Goliad, |0 miles to the
southeast on the Billings Ranch.

Ranch road (cattleguard) on right (S) side.

Unpaved ranch road on right (S) to Oilton via Frost's

De Spain Ranch.

On right (S) side, Fric Clay, chocolate, puffy, sandy.

Frio Clay on gentfle rise.

Black Creek crossing (no sign).

Frio exposed on right (S) side, weathers almost white.

Farm Road 2050 to Bruni (25 miles) at right (S). Note basal

Catahoula in distant ridge at 2 o'clock.

Moca dome on left (N) side about 5 miles to the north; can
see white road on dome. Produces oil from Mirando sand of
the Jackson at 900 feet and from deeper sands of the Yegua.
Production to the present has been about 3 million barrels of
oil. Salt was encountered at 6,320 feet in a well drilled in
1950 by Quintana Oil Company.

Webb-Duval County line (N-S) and

Arroyo de Charco Escondido bridge. Watch for basal Catahoula

on Frio Clay in rise ahead.
Exposure of basal sand of Catahoula on Frio Clay.
Soledad Hills at 2 o'clock.

Lykes Brothers Ranch road on right (S) (Duval County Ranch Co.
land).

STOP 8. Gate to road-material pit on left (N) side. Pit ex-
poses Soledad Volcanic Conglomerate Member (middle member) of
Catahoula Tuff; contains boulders of volcanic rock, tuff peb-
bles, and many grains of volcanic material. This quarry

is one of the better and fresher exposures of the Soledad
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in the area of its type locality, the Scoledad Hills to the
south. The conglomerate is made up of rounded boulders and
pebbles of volcanic rocks and vesicular amygdaloidal lava that
probably originated in western Texas and northern Mexico.
Some rock types have been related to specific stocks and flows
in the Big Bend and Davis Mountains by geclogists who are
familiar with those regions. A large proportion of the peb-
bles are rounded balls of fuffaceous clay derived from pene-
contemporaneous erosion of local deposits or from the under-
lyirg Fant Tuff Member. The boulders of these deposits, some
measuring as much as a foot in diameter, are believed fo have
been transported fo this locality along channels during times
of flood, when sfreams were slurries of volcanic ash and peb-
bles. The boulders are chiefly trachyte, ftrachyandesite, and
andesite, and the tuffs are brown to dark gray. The unift
weathers to green and brown soil materials. The volcanic con-
glomerate is found chiefly in Duval County; the outcrop is cut
off by faulting south of the Soledad Hills. To the north the
boulders diminish in size, and dark-gray lenticular sands
occupy this stratigraphic position.

An excellent--and alsc the most recent--study of the

Catahoula is one by McBride, Lindemann, and Freeman (1968).

Roadcuts of Soledad conglomerate and tuff, interbedded.

Lundel | oil field. Rest area on right (S). Look ahead to

Freer in the midst of large Government Wells and Loma Novia
fields.
Texas 44 goes northwestward to Encinal.

Soledad Creek crossing. Beyond is Chusa Tuff (upper) Member

of Catahoula.

Traffic light in Freer. Turn left onto Texas |6. Government
Wells field, which has produced more than 90 million barrels
of oil, extends throughout the Freer area (fig. 18). The
Bordas escarpment cuts through this region at the left (W).
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Figure |8 Map of the Government Wells
field, Duval County, Texas, show-
ing structure of the lower sand of
the Government Wells sand, Jack-
son (Eocene), and, where It is
absent, on its projected position.
The upper and lower sands pinch
out updip. The wells outline the
producing area of the lower or
main producing sand. The map
shows also the updip pinch out
of the lower sand. Contour in-
terval 20 feet. Redrawn from
Trenchard and Whisenant (1936).

65.4 2.9 0ld Encinal road, on the

et left t ly ur-
..-; _.T{aff.ic light in erT, goes TO an early ur

center of Freer

anium prospect on the Wie-

derkehr lease in the North

: Government Wells field.
. 65.7 0.3 Exposure of conglomerate of
E. . Soledad on left (W) side of
road.
66.7 1.0 Mobil oil camp.
* 67.4 0.7 Radicactive anomaly along a

N small fault where road bends
to right (NNE).

68.0 0.6 At 10 o'clock note hills
along Eagle Hill faulft.

5 THOUSAND FEET 69.7 |.7 Rest area on right (E) side.
70.9 1.2 STOP 9. Eagle Hill. Road-

cut on right (E) side has
chalcedony and calcite along northeast-trending fault; altered
Chusa on southeast side and altered Soledad on northwest side.

Note Seven Sisters (siliceous knobs) near three large
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cylindrical tanks on eastern horizon. Los Picachos are

siliceous knobs on the Eagle Hill faul+t.

Loma Alta ahead, mesa capped with basal Oakville Sandstone.

Mobil Hagist Ranch gasoline plant.

Duval-McMul len County line (E-W).

Resistant type volcanic sandstone of Scledad forms rise on
right side of road.

Farm Road 624. Stay on Texas |6. Basal Catahoula exposed
| mile west of here at rest area on Farm Road 624. Chusa
Hills off fo right, capped with Oakville rocks.

Top of rise; approximate base of Catahoula. View toward
Nueces valley and Kings Hills to left (NW).

Farm Road 1962 on right. Stay on Texas |6.

Arrowhead Ranch on right (E) side. Ahead our low-lying routfe

crosses Nueces River bottom land on Frio Clay for about 5
mi les.

Nueces River bridge; flood plain here several miles wide.

Frio Clay exposed in cuts through this area.
Upper laminated clay in Whitsett Formation of Jackson Group.
Upper sands in Whitfsett Formation.

Transcontinental Gas Pipeline plant on right (E) side. Upper

of two sand sequences in lower part of Whitsett (erroneously
mapped by Darton, Stephenson, and Gardner ([1937]) as basal
Jackson instead of basal Whitseft). We are traveling diago-

nally up dip slopes through here.

Tilden, southern city limit. Base of Whitsett sands. Tilden

was a cowboy center of early days.

Center of Tilden. Note county courthouse on right and "Old
Rock Store" (former saloon) on left. On Texas |6 go one block
north of intersection with Texas 72, turn right, and go one
block to Boot Hill Cemetery. Turn right again and go one
block to join Texas 72. Turn left (E) on Texas 72; old jail
across street lost roof in hurricane Celia.

Basal sandstone of Whitsett.

Cross a broad hollow on Conquista Clay Member of Whitsett.
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At top of rise is the top of the second sand sequence
(Deweesville) of the lower part of the Whitsett Formation.
This member is fthe host rock for the early discovered Karnes
district oxidized uranium deposits.

Farm Road 1106 on right (S).

Calliham; town is on terrace cover that overlies Frio-Jackson
contact. OIld Calliham oil field on north side of town; Type
locality of Calliham Sandstone Member of Whitsett at old
bridge | mile north of fown. Many old oil-field relics can be
“seen in this area.

Farm Road 99 on left (N) side, to Whitsett. Stay on Texas 72.
Basal Catahoula Tuff with hard fuff balls, a basal conglomer-
ate overlying Frio Clay in roadcut on right (S).

"Rise" is capped by lithic sand of Catahoula containing much
volcanic detfritus.

Traveling on terraces of Frio and Nueces Rivers; town of Three
Rivers can be seen (note water fower) 3 miles to the east.

The third river is the Atascosa, which joins the Frio just
north of Three Rivers.

Frio River bridge. Tips State Park.

Three Rivers. Turn left (N) on Texas 72 and US 28I.

Turn right (NE) onto Texas 72 (toward Kenedy), en route to

Felder mine.

Cross Texas 9 at blinker light and continue on Texas 72
(fig. 19).

Approximate base of Oakville Sandstone (Miocene).

Turn right on Farm Road 1358 toward Ray Point.

New uranium mill of Susquehanna-Western on left. Uses an
alkali-leach process.
Uranium mill entrance.

Ray Point. Turn sharp right at intersection. Note country
store, Ray Point Mercantile, on left.

Sulphur Creek bridge. On right note large piles of overburden

stripped from Felder mine.
STOF 10, Felder mine (figs. 20, 21). The following abstract
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Figure |9 Map showing geology of the Ray Point area and locations of
Revised from Eargle, Stanford, and Davis (1966).

uranium mines.
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Figure 20 Cross sections A-A' and B-B' through the Felder uranium mine. From Klohn and Pickens (1970).




Figure 2|1 Photograph showing northeast part of Humble's Felder uranium
mine from south wall, January 1971. Arrow points to roll front.

(Klochn and Pickens, 1970) summarizes the main features of the

Felder ore deposit.

"The Felder ore deposit is a 5,000,000-pound
uranium deposit in the South Texas Coastal Plain.
It occurs in the basal sand of an Oakville Forma-
tion (Miocene) alluvial system. The host sand is
a carbonate-rich arkose which contains virtually
no carbonaceous debris and has been reduced by the
local introduction of hydrogen sulfide. The ore
lies well within the reduced zone and occurs as
coffinite and uraninite that fill interstices and
coat and replace grains.

"The overall geometric configuration of the
ore is that of a winged, crescentic ore roll.
Weak mineralization extends the wings of the ore
roll and gives greater expression to the roll
character. Departures from the shape are con-
trolled by discontinuities in bedding and by prox-
imity of the ore to the surface. Associated with
the uranium is a broad halo of anomalous molybdenum.

"Subsidiary mineralized trends suggest a
pre-existing up-dip position for the main roll.
Oxidation from the surface largely destroyed
this previous roll by scolubilization of uranium.
Uranium subsequently migrated into favorably
reduced sand and reprecipitated at the present
roll position."

A radiocactive anomaly a mile southwest of the Felder mine in

the faulted sandstone wall of Sulphur Creek led to the
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discovery of uranium ore in this area. Susquehanna-Western
drilled the area to the north and east and began mining in
1967 in the MclLean 2 mine that abuts the Felder property to
the south. The company opened the McLean | mine in 1968.

The Oakville fault cuts the Mclean | mine, but apparently
lies just to the south of McLean 2. The fault trends about
N.65°E. The faults and general structure of this area have

been mapped and described by Thomas S. West, Sr. (South Texas

Geological Society, 1958).

In 1969, Susquehanna-Western opened its Kopplin mine 2
miles to the north in ore along and updip from a fault that
trends N.45°E., approximately paralleling the local trend of
Sulphur Creek.

Geologists of Humble Oil and Refining Co. outlined the
Felder deposit by extensive prospecting in 1968, and Susque-
hanna-Western began mining and milling tThe ore in 1970.

A non-ore sample of the Oakville Sandstone from the Fel-
der mine is described as follows: gray sandstone, firmly
cemented with calcareous cement; medium grained; is a lithic
sand with grains of many different colors--black, gray, pink,
buff, green. Overall color is grayish-green buff with a
sprinkling of "black pepper" effect. Very faint bedding,
nearly massive. |f has microscopic pyrite interstitial to
the sand grains.

Return to road, turn left, cross Sulphur Creek.

Ray Point Mercantile, turn left and pass mill.

Junction with Texas 72. Turn right.

Good view of Susquehanna-Western uranium mill.

Farm Road 2049 to Suniland on left. Continue on Texas 72.
Travel for several miles on Oakville and Fleming (Miocene).
Oaks. Note cotton gin and grain mill. On skyline at 2
o'clock note low scarp formed by the basal Goliad. AT right
of road is high-pressure sour-gas field of Shell Oil Co. pro-
ducing from deep-seated Edwards reef at depth of more than
4,000 feet.
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148.1 3.3 Pawnee. Pass Farm Road 798 and continue on Texas 72 to
Kenedy. |In this area the Oakville makes excellent farm land.

162.3 14.2 Kenedy, outskirts., Junction with US |81; continue on Texas
72

162.8 0.5 Intersection with Business US 18],

This completes the log.

Field trip group will proceed to Barth's Restaurant for lunch,
after which the buses will refurn to Houston, about 170 miles,

or-3 hours.
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