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Geology of Belton Reservoir Area
Leon River, Bell County, Texas

By JACK COLLIGAN*

REGIONAL GEOLOGY

Location of project. Belton Reservoir will be formed by construe-
tion of an earthen dam on the Leon River at about river mile 16.7,
approximately 3 miles north of Belton. The reservoir will occupy
a northern portion of Bell County and a southeastern portion of
Coryell County.

Sites inwvestigated. An extensive subsurface investigation was
made of the project document site at river mile 15.5. Subsurface
explorations disclosed adverse leakage and unfavorable geologic con-
ditions, and as a result the site was abandoned. A dam site at about
river mile 16.7 was investigated and found to be geologically satis-
factory for development of the definite project dam.

PHYSIOGRAPHY

The Belton Reservoir will occupy a portion of the Central Texas
section of the Great Plains physiographic province. The original sur-
face of the Central Texas section was a broad plateau supported by
resistant Cretaceous limestones. The plateau has been eroded by
major streams and their numerous tributaries to such an extent that
at the present time it appears as a maturely dissected plateau.
Resistant limestones of the Edwards formation form the cap rock on
the divides between the principal drainage ways and on the numer-
08 buttes and outliers in the area.

There are numerous flat-surfaced areas between the divides,
buttes, and outliers, but much of the area is of rolling or hilly charac-
ter becoming moderately rugged in the southeastern portion of the
reservoir. The valley slopes, in general, are moderately steep and
rough, and the valleys are about one-half mile wide. The drainage of
the area is to the southeast, generally consequent upon the dip-plain
of the underlying Cretaceous formations.

The topography of the section within and adjacent to the lower
portion of the reservoir, where the Edwards limestones are more
prevalent, is moderately rough. The Edwards usually forms steep
bluffs along the principal streams and the smaller creeks and drains.
The numerous laterals of the main streams are deeply incised into the
resistant formation. The relief of the section near the upstream por-
tion of the reservoir is comparatively flat and featureless except for
the remnants of the old plateau surface which occur as steep sloped
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buttes and outliers or as narrow ridges along the stream divides. The
area is locally designated as the Walnut Prairie, so termed because
it is within the outcrop of the shale and argillaceous limestones of
the Walnut formation.

STRATIGRAPHY

The reservoir area and dam sites are located within the outcrop
of the formations of Lower Cretaceous age. These formations are of
the Trinity, Fredericksburg, and Washita groups. The aerial geology
of Belton Reservoir is shown on plate 1. Data for the plate were com-
piled from various maps, texts, and bulletins on the geology of the
region and a study of surface outcrops in the reservoir and dam
site areas.

The oldest or Trinity group outcrops in the western portion of
the reservoir along Cowhouse Creek, and dip eastward beneath
younger beds. The group is represented by outcrops of Glen Rose
limestones and Paluxy sands.

The Fredericksburg group consists of the Walnut shale, Comanche
Peak limestone, and Edwards limestone. These formations outerop
throughout the dam site area and in a major portion of the reservoir
area.

Strata of the Washita group outcrop over a limited portion of the
reservoir area east of the Leon River. The section is composed chiefly
of limestone and shale strata.

STRUCTURE

The Trinity, Fredericksburg, and Washita strata dip eastward
at a rate of 30 to 40 feet per mile and the strike of these beds in
Central Texas is almost north-south. The oldest formations outcrop
in the upper reservoir area and dip under younger formations at a
greater angle than the regional slope of the land surface. Conse-
quently, a progressively younger series of formations is encountered
southeastward from the upstream reservoir areas.

Two faults of the Balcones zone of faulting cross the Leon River
Valley in the vicinity of the dam sites. One fault crosses the valley
at about river mile 15.3, the other at mile 16.1. The faults have a
prevailing trend to the northeast, are of normal character, and have
small displacement with downthrow to the east. The displacement in
each fault is about 30 feet. Investigations revealed that the faults do
not extend under the dam sites nor into the reservoir area. There are
no records or evidences of recent damaging earthquakes occurring
in the area under consideration.

DEFINITE PROJECT SITE

SUBSURFACE INVESTIGATIONS

Previous investigations. Geological explorations at the definite
project site (mile 16.7) were made in 1938 and 1946 in connection
with the investigation of the project document site. The explorations -
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congsisted of drilling 13 auger borings and 5 core borings, and con-
ducting a general geological reconnaissance of the dam site and
reservoir area.

Definite project investigations. Geological investigations per-
formed for the definite project report consisted of an extensive core
drilling program to afford visual examination of the foundation
materials and to determine the structural and stratigraphic condi-
tions at the dam site. A program of water-pressure testing the core
holes was conducted to determine the porosity of the foundation
materials.

Fifty-seven borings were made, consisting of 35 two-inch and 5
six-inch core borings and 17 six-inch undisturbed borings. Nine of
the undisturbed borings were extended by means of 8-inch auger
and/or 2-inch core borings, as required. Boring locations and a geo-
logic profile of the foundation materials adjacent to the axis of the
dam are shown on plate 2. Geologic profiles of various sections of the
dam site foundation are shown on plates 3 and 4 and the graphic
logs of the 57 borings are shown on plates 5 to 16, inclusive.

GEOLOGY OF THE DAM SITE

SOILS

The upland areas of the dam site are covered with a thin mantle
of residual soils consisting of silts, clays, sands, gravels, and lime-
stone materials in combination. The residual materials generally
range from a few inches, near rock outcrops, to 2 or 3 feet in thick-
ness and in upland areas occasionally attain a maximum thickness
of 5 to 10 feet. On the abutment faces, which have slopes ranging
from about 1 on 2 to 1 on 3, the mantle is very thin, consisting of
residual clay and limestone materials. Large boulders and limestone
fragments occur on the slopes between weathered outcrops. The soil
mantle in the flood plain area of the dam site consists chiefly of allu-
vial sands, silts, and clays in various combinations. The overburden
varies from 20 to 40 feet in thickness with the maximum section
occurring in the vicinty of the right bank of the Leon River. A
stratum of sand and/or gravel, 2 to 15 feet in thickness, underlies
the overburden and rests upon a 2- to 7-foot stratum of weathered
Walnut formation. Talus-like deposits composed of weathered rock
fragments, boulders, and limestone boulders in a clay, sand, and
gravel matrix occur along the toe of each abutment.

STRATIGRAPHY

Rock strata outcropping at and penetrated by borings at the dam
site, from oldest to youngest, are those of the Walnut, Comanche
Peak, and Edwards formations of the Fredericksburg group of Lower
Cretaceous age.

Walnut formation. The Walnut formation underlies the alluvial
deposits in the flood plain area, and underlies the Comanche Peak
formation in the right and left abutments. The formation is medium
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hard and compact except where exposed to weathering or reached by
groundwater which softens the shale strata to a depth of 2 to 7 feet
below contact with alluvial materials. The formation is made up of
alternating beds of argillaceous limestone and calcareous shale. The
limestones are moderately hard to hard, depending on the content of
argillaceous material, and range in color from light to dark gray.
Numerous thin irregular partings and seams of calcareous shale occur
in almost all the limestone strata. The limestones are fossiliferous and
occasionally contain flakes, clusters, and crystals of pyrite. Many of
the shale strata of the Walnut formation are very calcareous, and it
is difficult to distinguish them from the argillaceous limestone phases
of the formation. They range from light gray, where high in lime
content, to dark gray or black in color and are thinly laminated where
calcareous materials are absent. The shales are moderately hard, fos-
siliferous, and pyritic and contain numerous thin seams and nodular
pieces of gray limestone. Typical Walnut shell beds occur in the lower
portions of the formation. These beds are a shell agglomerate in a
dark gray, calcareous, shale matrix. They are moderately hard and
for the most part the shells are firmly cemented together. These beds
range from a few inches to 10 feet in thickness and often are inter-
bedded with seams of limestone or shale. The maximum thickness of
Walnut penetrated by core borings was 116 feet. However, the forma-
tion attains a maximum thickness of from 165 to 185 feet in Bell
County.

Comanche Peak formation. The Comanche Peak formation forms
the steep slopes of both abutments, between elevations of 540 feet
and 605 feet on the right abutment and elevations of 535 feet and
600 feet on the left abutment. The formation is uniformly 65 feet in
thickness at the dam site and consists chiefly of chalky, nodular pieces
of limestone in a matrix of limy marl or shale. The limestones are
white to light gray in color and are moderately hard and occasionally
fossiliferous. The formation is not distinctly bedded and the contact
with the underlying Walnut is transitional. On the outcrop, the for-
mation has a dull chalky texture. Weathering of the formation, on the
outcrop or where overlain by alluvial deposits, rarely extends into
the limestones more than 1 or 2 feet. ’

Edwards formation. The Edwards formation conformably over-
lies the Comanche Peak and is readily distinguishable from it by the
absence of argillaceous materials, the presence of flint and chert, and
the honeycombed or vuggy appearance of the limestone. Facies of the
Edwards are varied, some of the strata appearing as nearly pure,
fragmental, coquina-like limestone, miliolid limestone, arenaceous
limestone, marly limestone, or rudistid and caprinid shell agglom-
erates. The formation is predominantly tan to light gray in color, is
generally medium hard to hard, and is massively bedded. The Ed-
wards outcrops above an elevation of 605 feet on the right abutment
and just below an elevation of 600 feet on the left abutment. Borings
at the dam site indicated the formation to be 52 feet thick. Many of
the limestone strata appear porous and vuggy; however, evidence of
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large continuous openings, solution channels, or caves was not
revealed in any of the borings. A study of outcrops in the dam site
area did not reveal any evidence of cavernous condition in the lime-
stones, although a honeycombed condition does exist on surface
exposures.

STRUCTURE

Analysis of the geological profiles shown on plates 3 and 4 reveal
that the dip of the primary formations is towards the east at a rate
of about 35 feet per mile. The geological profiles on plates 2 and 3
show that the contact between the Comanche Peak and Edwards for-
mation outcrops on the right abutment about 5 feet higher than on
the left abutment. The profiles indicate that the main portion of the
dam axis nearly parallels the strike of the primary formations.

A normal fault occurs about 2,000 feet downstream of the dam
axis crossing the Leon River Valley at about river mile 16.1. It has a
displacement of about 30 feet with downthrow to the east and can be
traced in a northeast-southwest direction for a distance of about 114
miles on each side of the Leon River. The line of faulting does mnot
extend beneath the dam site nor into the reservoir area. The fault
was not involved in the construction of the dam.

WEATHERING OF BEDROCK

The zone of weathering in the Edwards limestone formation is
difficult to determine due to the color and composition of the beds.
Solution action has in the past discolored and altered various strata
in the formation giving the limestone a weathered appearance. Sev-
eral borings in the spillway section indicate weathered rock to a
depth of 3 to 5 feet. Weathering has penetrated the Edwards lime-
stones from 3 to 7 feet on the right abutment. Inspection of Comanche
Peak outcrops on the abutment slopes indicates that weathering has
not penetrated the formation more than 2 feet. A considerable depth
of weathering has occurred in the exposed Walnut formation outcrops
on the abutment faces below an elevation of 540 feet and it appears
that the formation cannot be classed as being resistant to weathering
or erosion. Weathering of the Walnut strata underlying alluvial
deposits in the floodplain area varies from 2 to 7 feet into the forma-
tion. The base of the weathered zone ranges from an elevation of 455
feet to 460 feet in the flood plain area, is at about an elevation of
470 feet near the toe of the right abutment, and at an elevation of
480 feet at the toe of the left abutment.

FOUNDATION CONDITIONS AT STRUCTURE LOCATIONS

Earth embankment. The formations beneath the earth embank-
ment area on the right and left abutments consisting of limestone
and shale strata were found to be structurally sound and satisfactory
to serve as the foundation for the earth embankment. The rock forma-
tions below an elevation of 600 feet were found to be highly imper-
vious. Borings in the Edwards formation reveal the presence of
numerous small to large solution cavities and channels partly to
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tightly filled with marl and in some strata with porous lime deposits.
The Walnut formation under the flood plain area of the embankment
is structurally sound and impervious below the weathered zone. Tests
performed on samples of the Walnut formation obtained at the
project document site indicate that the unconfined compression
strength of the shales ranged from 14.8 to 19.8 tons per square foot.

Outlet works. Two sites were investigated for the location of the
outlet works. One site considered the construction of a tunnel through
the right abutment. The other site considered a concrete conduit
beneath the earth embankment located near the toe of the right abut-
ment. The location of these sites is shown by sections C-C and D-D,
respectively, on plate 2.

A 22-foot diameter flood-control tunnel having an intake invert
elevation of 483 feet and an outlet invert elevation of 477 feet is con-
sidered adequate to pass the flood flows through the dam. Section
C-C, plate 2, and boring logs on plates 14, 15, and 16 reveal that the
tunnel would be cut through the Walnut formation consisting of
argillaceous limestone, calcareous shale, and shell agglomerate beds.
It was determined that these strata are moderately hard, impervious,
and structurally sound. The results of water-pressure testing the
tunnel core borings are shown in table 1.

Analysis of the conduit alignment borings reveals that the base
of the weathered shale and limestone strata of the Walnut formation
occurs at about an elevation of 470 feet, and that a satisfactory
foundation for the conduit outlet works can be had at and below
elevation 470. Approximately 40 feet of overburden including a
stratum of weathered shale and limestone would have to be removed
to secure satisfactory foundation rock. Additional borings at the
selected outlet works site will be required for final design purposes.

Spillway. The spillway is located on the left abutment as indi-
cated on plate 2. A 1300-foot wide, broad crested spillway having an
approach channel and crest at an elevation of 631.0 feet was found
to be most economical. The crest of the spillway coincides with the
axis of the earth embankment extending across the spillway. From
the crest, the spillway discharge channel extends downward on a 2
per cent grade to intersect natural ground at a low elevation of
about 610. Thus, the spillway is within and underlain by the Edwards
formation which is considered to be very resistant to erosion and
weathering.

Core borings within the spillway area reveal that the Edwards
limestone is porous and honeycombed, and will permit some leakage
through the strata if water should be impounded above elevation 600
for a long period of time. At the downstream end of the spillway
discharge channel, the Comanche Peak formation occurs beneath the
overburden between approximate elevations of 600 feet and 530 feet
and immediately overlies the Walnut formation. The Comanche Peak
is impervious and fairly resistant to erosion but slakes down rapidly
when exposed to repeated wetting and drying. The Walnut is im-
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pervious but cannot be classed as resistant to erosion, although a
few hard limestone layers occur within the formation. Investigation
reveals that the spillway will be in operation only during floods con-
siderably greater than the maximum flood of record and accordingly
will be used very infrequently. In view of the foregoing, it appears
that the spillway foundation materials are structurally sound and
that weathering and erosion of the spillway, if any, will not be
detrimental to its stability.

LEAKAGE

Leakage through alluvial and residual materials. Alluvial deposits
in the flood plain at the dam site are generally of silt and clay content
but contain layers of sand and gravel of varying thicknesses. Pervious
strata of sand and gravel occur at the base of the alluvium and over-
lie a zone of weathered Walnut formation. A maximum thickness of
16 feet of sand and gravel was found in boring 6D8A-101. The per-
vious strata are not well sealed by overlying alluvium, and outcrops
of sand and gravel occurring in the upstream flood plain may be
interconnected with those at the dam site whereby water would have
easy entrance to the basal pervious strata. Borings in the area also
revealed that weathering has penetrated into the primary formation
from 2 to 7 feet with a maximum thickness of 19 feet of partly soft-
ened and slightly weathered formation occurring in boring 6D8A6C-
96. An impervious cut-off wall extending through the pervious strata
and zone of weathered formation for the full width of the flood plain
is necessary to prevent detrimental leakage of water beneath the
earth embankment. The residual soil mantle on the face and top of
the abutments is of porous character, and its removal or construction
of an impervious cut-off extending into the primary formation was
deemed necessary to prevent leakage.

Leakage through bedrock. Water-pressure tests were conducted in
35 two-inch core holes in the dam site area. These tests indicated that
all weathered materials regardless of the characteristics of the forma-
tion with which they are associated will readily transmit water and
should be removed, grouted, or cut off by a core trench to insure a
water-tight foundation. The results of the water-pressure tests made
on strata of the three formations at the dam site are given in table 1.

On the left abutment, water-pressure tests were conducted in 18
core holes. Congsiderable leakage was developed in core hole 2C-77
and of lesser amount in six other holes of which five are located in
the spillway discharge area and the other beyond the spillway. Test-
ing of the six holes revealed that the zone of leakage exists in the
Edwards formation at or above an elevation of 607 feet. The maxi-
mum leakage in these holes was 19.5 gallons per minute under 20-
pound pressure in boring 2C-93. Core hole 2C-77 is located on the
crest of the abutment about 350 feet downstream of the axis of the
dam. Top of hole is at an elevation of 626.6 feet and bottom at about
an elevation of 450 feet. Testing at a pressure of 30 pounds per square
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inch between the elevations of 593 feet and 450 feet disclosed leakage
of 23.4 gallons per minute. At 5- and 10-pound pressures between
the elevations of 598 feet and 505 feet the leakage was negligible,
being 0.75 gallons per minute. Between the elevations of 503 feet and
450 feet at 5-pound pressure, the leakage was 7.3 gallons per min-
ute; thereby indicating that leakage occurs in the Walnut formation.
In view of the imperviousness of the formation as revealed by tests
in adjacent holes, it appears that leakage in 2C-77 was probably
towards the abutment face.

Eleven core holes on the right abutment were water-pressure
tested. Excessive leakage was developed in hole 2C-123 through
Edwards strata and of lesser amount in five other holes. The leakage
zone in these five holes was found to exist in the Edwards formation
at and above an elevation of 620 feet. The maximum leakage occurred
in hole 2C-118 which amounted to 34 gallons per minute under
5-pound pressure. Boring 2C-123 is located near the crest of the
abutment in close proximity to the axis of the dam. Ground surface
at the boring is at about an elevation of 637 feet and bottom of hole
at an elevation of 474 feet. Leakage between the elevations of 615
feet and 604 feet amounted to 19 gallons per minute with no pressure
applied. Between the elevations of 605 feet and 594 feet no leakage
was developed under 50-pound pressure, between the elevations of
595 feet and 474 feet the leakage was about 15 gallons per minute at
50-pound pressure, and between the elevations of 555 feet to 474 feet
about 0.4 gallons per minute at 10-pound pressure. The tests indicate
that leakage occurred in both the Edwards and Comanche Peak
formations.

In general, the tests reveal that the primary Comanche Peak and
Walnut formations at the dam site are relatively impervious below
an elevation of 600 feet and that some leakage will occur through the
Edwards formation above this elevation. Grouting of the pervious
Edwards formation is deemed inadvisable at this time. However,
excavation of the spillway area will reveal the character of the porous
strata and may dictate the desirability of providing a grout cut-off
through the strata. Therefore, it is proposed that an item of founda-
tion grouting be included in the estimated cost of the project to pro-
vide for such action. With respect to the leakage in 2C-77 and 2C-123,
it is proposed that additional water-pressure tests be performed to
determine more definitely the leakage characteristics of foundation
rocks near both abutment faces and to provide adequate data for the
design of any necessary cut-off walls.

SUMMARY AND CONCLUSIONS

Summary. Subsurface investigations at the definite project site,
together with examination of rock outcrops, made a 225-foot section
of Lower Cretaceous strata available for visual examination and
revealed the composition of the formations, formational contacts, the
dip and strike of the beds, and structural characteristics. Water-
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pressure tests performed in the core borings provided accurate data
for determination of leakage characteristics of the formations. The
investigations also revealed the nature and extent of alluvial and
residual materials, and weathering characteristics of the rock forma-
tions.

Conclusions. Based on results of the foregoing investigations, it is
concluded that:

1. The dam and reservoir sites are physiographically and geologically
suitable for impounding the waters of the Leon River.

2. The dam site is free of adverse structural features.

3. Unweathered portions of the Walnut, Comanche Peak, and Edwards
formations are structurally sound and will form a satisfactory founda-
tion for the proposed structures.

4. Pervious strata occur in the alluvial deposits in the flood plain at the
dam site and removal of these strata or a cut-off through them will be
required to prevent leakage under an earth embankment section.

5. The residual materials on the steep slopes and tops of both abutments
are pervious and should be removed to provide satisfactory foundation
conditions.

6. Removal of the weathered portion of foundation rocks or a cut-off
through them will be required to insure satisfactory foundation
conditions.

7. Edwards strata above an elevation of 600 feet on both abutments are
pervious and leakage will take place through them.

8. Comanche Peak strata at the dam site are impervious, except in local-
ized zones on the crests of the left and right abutments. These leaky
zones can be effectively grouted to prevent leakage through the foun-
dation rocks.

9. The Edwards and Comanche Peak strata in the spillway discharge
channel are erosionally resistant and will provide a protective cap over
the more easily eroded Walnut strata.

10. A large amount of weathered Walnut shale and argillaceous limestone
will have to be removed from a narrow bench or terrace in the area
of the outlet works at the toe of the right abutment to insure satis-
factory foundation conditions.

11. Shale and limestone strata of the Walnut and Comanche Peak forma-
tions should be protected against weathering when exposed during
construction operations.

PROJECT DOCUMENT SITE

SUBSURFACE INVESTIGATIONS

Investigation of project document site. Geological investigations
of the dam site at mile 15.5 on the Leon River were made in 1938 for
the purpose of determining the most feasible site for the project
document dam. Field investigations included the drilling of four
2-inch core borings along proposed dam axis, and conducting a gen-
eral reconnaissance of the dam site and reservoir area.

Upon authorization to prepare a definite project report on Belton
Reservoir, an extensive program of core drilling and pressure testing
of the project document dam site was initiated in February, 1948, to
determine more definitely the suitability of the site and to obtain
adequate data for design purposes. The program was cancelled only
after considerable investigational work definitely established the un-
suitability of the site, A total of 39 core borings were made, of which
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25 were 2-inch, 10 were 6-inch, and 4 were 30-inch. Water-pressure
tests were performed in 13 core borings. A grout test panel covering
40 feet of spillway length was made on the left abutment. Uncon-
fined compression tests were made on samples of the primary forma-
tion underlying the flood plain. The location of the completed borings
is shown on plate 18. Graphic logs of 12 borings which reveal the
detrimental character of the foundation materials are shown on
plate 19.

GENERAL GEOLOGY OF DAM SITE

Geologically, the project document site at river mile 15.5 and the
definite project site at mile 16.7 are similar in character with the
exception that the primary formations at the project document site
oceur at lower elevations. Thus, the information given in Geology of
the Dam Site of this report is applicable, in general, to the project
document site.

Two normal faults are present near the site. One is located about
1,000 feet downstream of and somewhat parallel to the proposed dam
axis. The fault has a displacement of about 30 feet with downthrow
to the east, and rock strata in the fault zone are badly broken and
contain solution channels. The fault would not be involved in the con-
struction of the dam. The other fault crosses the Leon River Valley
at about river mile 16.1 and crosses the south divide of the reservoir
about l4-mile upstream of the site. This fault also has a displace-
ment of about 30 feet with downthrow to the east. Preliminary inves-
tigations indicated the possibility that the Edwards limestone may be
considerably more leaky along the fault zone than elsewhere, requir-
ing a grout curtain to prevent excessive losses of reservoir water
through the south divide into the Nolan Creek Basin. An investiga-
tion of this fault zone was not completed prior to abandonment of
the project document site.

FOUNDATION CONDITIONS

Foundation stability. Unconfined compression tests were per-
formed on three samples of shale strata of the Walnut formation
underlying alluvial materials in the flood plain and on one sample of
the Edwards formation from the spillway area. The tests indicate
compressive strengths of 14.8 to 19.8 tons per square foot for the
Walnut shale and 166 tons per square foot for the Edwards lime-
stone. Tests were not performed on samples of the Comanche Peak
formation which is structurally sound and of harder quality than
the Walnut formation. Data regarding the compression tests are
given in table 3.

Foundation leakage. It is planned that the Belton Reservoir will
ultimately be operated for the generation of hydroelectric power in
addition to its present planned use for flood-control and water-con-
servation purposes. The proposed top of power pool of the project
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document plan would be at an elevation of 592 feet, which would
necessitate an impervious foundation and reservoir below such eleva-
tion. Almost all strata in the Edwards formation above an elevation
of 540 feet on both abutments were found to be potential leakage
zones. Strata both immediately above and below the chert seam on
both abutments are vuggy to cavernous. Core recovery was very poor
in these strata and many cavities both open and clay filled were
encountered. Water-pressure tests performed in the 2-inch core holes
on both abutments indicated a large amount of leakage could be ex-
pected to take place through Edwards strata; however, the tests also
showed that the areas of leakage were somewhat irregular, indicating
that channeling has developed through the Edwards strata. Results
of water-pressure tests at the project document site are presented in
table 2. The Edwards limestone rises above the proposed power-pool
elevation about a mile upstream of the dam site and is the only forma-
tion through which important leakage might take place.

Grout tests. Because of the porous condition of the rock forma-
tions at the project document site, grout tests were performed on the
left abutment to determine the amount of grouting required to insure
satisfactory foundation conditions. Two areas were selected for test-
ing; one in a low saddle on the left abutment near boring 6C-31,
where average leakage conditions were expected, and the other near
boring 2C-61 where the worst leakage conditions were indicated by
water-pressure tests.

In the saddle section, 3-inch diameter holes were drilled and
grouted on 20-foot centers, covering a 40-foot panel. Intermediate
holes were then drilled, pressure tested, and grouted on 10-foot cen-
ters and finally holes were drilled, tested, and grouted on 5-foot cen-
ters. These tests disclosed that an effective grout curtain could be
placed at a reasonable cost in strata indicated by pressure tests to
have a small or average amount of leakage through them. Location of
the grout test panel and borings is shown on plate 18. A summary of
the grout tests is presented in table 4.

Water-pressure tests in boring 2C-61, on the left abutment, indi-
cated a potential leakage of more than 55 gallons per minute in 10-
foot sections of the foundation rocks between an elevation of 555
feet and the ground surface (elevation 597 feet). These tests also
revealed that strata from elevations of 555 feet to 523 feet are water
tight. A grout test was performed in this hole by setting a packer at
an elevation of 585 feet and pumping grout into the hole at water-
cement mixes varying from 4 to 1 to 34 to 1. The hole took 452 cubic
feet of grout in eight and three-quarters hours with no pressure
developed in the grout lines or hole during the test. The grout test
clearly indicated abnormal foundation conditions occur in this area
on the order of a large fracture or cavernous condition in the lime-
stone strata. Investigation of this condition was continued by drilling
large diameter inspection holes.
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Inspection holes. Four 30-inch holes were drilled along the axis
of the proposed dam. Three of these holes were drilled on the left
abutment in the vicinity of boring 2C-61, and the other on the right
abutment as boring 30C-4, (see plate 17). The holes were drilled to
make possible visual examination of the foundation rocks in place
and to examine foundation conditions in the grout test area on the
left abutment near 2C-61.

Boring No. 30C-1 was drilled where unusually poor foundation
conditions were indicated by water-pressure and grout tests. A cavern
was reached in this boring at an elevation of 580 feet, which ex-
tended downward to an elevation of 576.8 feet. The opening was par-
tially filled with clay and grout as well as typical calcareous cavern
deposits. The boring was continued from an elevation of 576.8 feet to
552 feet with a 6-inch bit and the core showed grout filled cavities
from elevations of 563.2 feet to 558.3 feet, indicating the zone of
grout penetration in the grout test on boring No. 2C-61. Borings
30C-2 and 30C-3 were drilled 100 feet south and west, respectively,
of boring 30C-1 and reached the cavernous zone at approximately the
same elevation as in boring 30C-1. The cavernous zone was explored
by cleaning out cavern deposits for a distance of 100 feet southwest
from 30C-1. At this point, the cavern branched to the south and west
for a distance of at least 50 feet in each direction. Examination of
the cavern upon completion of clearing operation revealed that
numerous small solution channels and openings lead off from the main
opening. These laterals were observed to extend a considerable dis-
tance from the main cavern. All observations in the areas indicate
that the openings are irregular, extensive, and inter-connected, and
that a large amount of leakage would take place through the strata in
which solution has taken place. Smoke generated at the bottom of
boring No. 30C-1 vented from both the other 30-inch borings. Views
of the cavernous condition of the foundation encountered in boring
30C-1 are shown on plates 20 and 21.

A 30-inch boring (30C-4) was made on the right abutment in an
area indicated to be porous or cavernous by borings 2C-62 and 2C-11
and an opening was encountered between the elevations of 572.5 feet
and 570 feet. This opening was observed to be the result of fractur-
ing or faulting of the foundation rocks. Large scale solution action
was not in evidence in the fracture zone; however, a definite opening
is established on an east-west line and extends at least 15 to 20 feet
in each direction from the 30-inch boring. Two-inch core borings
drilled in this abutment strongly indicate that porous to cavernous
openings and solution channels exist in the Edwards limestone.

CONCLUSIONS

The project document site is the most favorable site topographi-
cally, but cavernous Edwards limestones occur in the abutments
below the top of the proposed power pool (elevation 592 feet). Exten-

https://scholar.smu.edu/fondrenscienceseries/vol1/iss4/7

12



Colligan: Geology of Belton Reservoir Area, Leon River, Bell County, Texas

THE WOODBINE AND ADJACENT STRATA 41

sive explorations disclosed that serious leakage conditions exist
within the Edwards limestones which could not be economically cor-
rected by means of grouting. The existence of a fault which crosses
the south reservoir divide is also considered an important source of
leakage, but this condition was not fully explored. Representatives
of the offices of the Chief of Engineers, Division, and District Engi-
gineers inspected the cavernous condition of the site and reviewed
the results of the subsurface investigations. The representatives con-
cluded that the site should be abandoned because of its unfavorable
geologic conditions, and suggested that investigation be made of an
upstream dam site at about river mile 16.7 where geological condi-
tions appeared to be more favorable.
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TABLE 1
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SUMMARY OF WATER-PRESSURE TESTS

Section tested
EL E

top

597.9
592.9
512.9
502.9
492.9
482.9
472.9
597.9
595.3
594 .4
612.8
607.0
594.6
595.8
599.6
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607.0
602.0
611.5
601.5
618.4
626.4
622.8
599.4
625.8
620.8
623.0
618.0
615.2
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630.0
634.4
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453.6
475.1
465.0
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459.8
455.8
484.4
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595.1
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570.1
565.1
555.1
615.1
605.1
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585.1
575.1
565.1
594.2
600.7

bottom

450.1
450.1
450.1
450.1
450.1
450.1
450.1
505.1
450.5
445.4
571.9
571.9
4448
575.9
562.2
549.1
549.1
549.1
441.9
441.9
549.1
450.6
565.0
561.6
585.0
585.0
575.6
575.6
527.3
565.4
565.4
572.0

438.1
438.1
4471
445.2
448.1
448.1
448.1
436.6

473.7
473.7
474.7
473.7
473.7
473.7
473.7
603.8
593.8
583.8
573.8
563.8
553.8
467.5
474.5

DEFINITE PROJECT SITE
Left Abutment

Length of Leakage — Gallons per minute

core hole
tested
147.8
142.8
62.8
52.8
42.8
32.8
22.8
92.8
144.8
149.0
43.9
38.1
149.8
19.9
374
62.9
57.9
52.9
169.6
159.6
69.3
175.8
57.8
37.8
40.8
35.8
474
424
87.9
69.6
64.6
62.4

18.5
15.5
28.0
19.8
14.5
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8.3
47.8
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*
*
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TABLE 1 (Continued)
Right Abutment

Core Section tested Length of Leakage — Gallons per minute
Boring ElL El core hole Pressure per sda. inch

No. top bottom tested 5 10 15 20 30 50
112 633.5 472.1 161.4 1.0
112 628.5 472.1 156.4 0.0
113 629.8 471.0 158.8 16.5
113 619.8 471.0 148.8 0.1
114 629.7 473.5 156.2 0.7
114 624.7 473.5 151.2 0.2
117 621.2 473.3 147.9 0.0
118 631.4 473.0 158.4 34.1
118 622.2 473.0 149.2 0.0
119 631.2 471.8 159.4 0.6 1.3
120 630.3 472.0 158.3 2.5
120 620.3 472.0 148.3 0.2
122 596.5 473.7 122.8 0.0
*  Water leak around packer.

** T,ocated on center line of proposed concrete conduit outlet works.

***Hole took 19.2 Gal. per min. under no pressure.

TABLE 2
SUMMARY OF WATER-PRESSURE TESTS
PROJECT DOCUMENT SITE
Right Abutment

Core Elevation of Leakage — Gallons per minute
Boring test section Length Pressure per square inch

No. Top Bottom tested 0 10 15 20 25 30
2C-11  568.8  518.6 50.2 32.3*
2C-11 5638 5186 45.2 10.1
2C-11  543.8  518.6 25.2 0.0
2C-12 551.7 510.9 40.8 16.8%
2C-12 546.2 510.9 35.3 1.6
2C-13  560.2  507.7 52.8 7.9
2C-13 5362  507.7 28.5 77
2C-13 5262  507.7 18.5 0.0
2C-14 5495  442.0  107.2 0.8
2C-62  598.6  489.2 1094  24.2%
2C-62  593.6  489.2  104.4 5.7
2C-62  558.6  489.2 69.4 2.17
2C-62  548.6  489.2 59.4 0.15

Left Abutment

2C-28 559.0 517.1 41.9 0.5
2C-28 535.0 517.1 17.9 0.0
2C-34 594.0 531.9 62.1 18.°7*
2C-34 589.0 531.9 57.1 3.56
2C-34 579.0 531.9 47.1 2.9
2C-35 564.1 526.6 37.5 9.7
2C-35 559.1 526.6 32.5 0.6
2C-42 575.8 535.8 40.0 44.4*
2C-42 570.8 535.8 35.0 0.8
2C-43 590.6 531.5 59.1 29.1*
2C-43 585.6 531.5 54.1 9.8
2C-43 540.6 531.5 9.1} 0.0
2C-61 597.0 523.3 3.7 55.0*
2C-61 585.3 574.3 11.0 28.2%
2C-61 575.3 523.3 52.0 27.4*
2C-61 565.3 523.3 42.0 27.8%
2C-61 555.3 523.3 32.0 0.51
2C-63 596.5 517.8 8.7 45.8
2C-63 591.5 517.8 73.7 4.2
2C-63 561.5 517.8 43.7 0.7

G-1 589.2 534.4 54.8 23.8

G-1 587.4 5344 53.0 d.1

*Pump capacity on this test.

Published by SMU Scholar,

15



44

Core
Boring
No.

6DC-18
6DC-21
6DC-24
6DC-31
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TABLE 3

SUMMARY OF UNCONFINED COMPRESSION TESTS

Elevation
of
sample

464.1
461.9
456.5
589.1

PROJECT DOCUMENT SITE

*Depth below ground surface at boring location.

Core
Boring
No.

Location

dam axis

stationing

70457
70462
704-67
70472
70477
704-82
704-87
704-92
70497

Unconfined
Depth compression
feet * Tons/sq. foot Type of formation
39.6 16.5 Walnut shale
30.0 14.8 Walnut shale
35.3 19.8 Walnut shale
114 166.1 Edwards limestone
TABLE 4

SUMMARY OF GROUT TESTS
PROJECT DOCUMENT SITE

Elevation Grout Maximum Sacks of

of test mixes pressure cement
From To water-cement 1bs./sq. in. used
589.4 534.4 271 to 1:1 30 8
589.4 573.6 6:1 20 3
588.4 571.4 6:1to %:1 25 40
594.8 572.5 6:1to1:1 20 14
588.4 530.6 6:1to1:1 30 34
594.2 572.6 6:1to4:1 20 2
589.2 572.7 671 25 2
593.8 577.8 63110251 20 21
588.8 527.0 6:1to 4:1 25 16

https://scholar.smu.edu/fondrenscienceseries/vol1/iss4/7
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very fossiliferous, gray shale, and with very
hard, very fossiliferous, light gray lime-
stone bands from 61.7' to 62.0' and 63.0' to

irregular, tight, very thin partings of hard,
calcareous gray shale.

BOTTOM OF HOLE

Y -~ I LDl . !
~Geotogy-ofBettomrReservoir-Area; teonRiver; BettCounty; Texas ‘
|
|
\
\
|
|
’ |
! 6DC-72
66-65 6DC-69 2C-70 6DC-71 2¢-73
s e pES s T e ELEV. - EPTH ELEV.
S 5 « - 499.1 0.0' to 3.5' SAND, silty, clayey, firm. 0.0 510.2
0.0' to 10.0' CLAY, brown, very hard, dry. 7 3 ' d it o o
0.0' to 13.2' CLAY, silty, gray to tan. 0.0 to 8.0' CLAY, brown, silty. 0.0' to 6.4' CLAY, sandy, silty, brown. 2051 1005 % CLAY, iitys asndy, Flrm, gray. % -0' to 7. . brown, silty, nodular.
495.6 /
/ 5.5' to 7. 5'GRAVEL, sandy, silty, clayey. /
504. 0 Z:L:ob:i;: CLAY, sandy, silty, gravelly, AB:E 7.5' to 11.4'LIMESTONE, hard, sugary 20 [ ] sv2 7.0' to 31.0'CLAY, yellow, nodular.
R : . _ : 49146 appearance, slightly weathered, yellow, with Gice
/ ko9 8. ?h to 25~‘°_' CLAY, lhshl brown, silty, u'c’f;..aon.x irnaﬁ so);unon cav:tieys. Edwards (EAEsy Looms SHILLE S Tag)
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E/ 13.2 1495.7 13.2' to 15. 7' SILT, sandy, clayey, tan. 496.7
A L93e7 14.0' to 18.3' CLAY, shaly. 13.7' to 29. 5'CLAY, silty yellow with silt
’: (Taken from driller's log). 15.7 4932 15.7' to 24. 5' SAND, silty, clayey, tan, firm. Py e 16.6' to ZJ%E%badly /
7 . weathered, calcareous, yellow.
L Z] 48944 WALNUT FORMATION /
18.3' to 31707 SHALE, soft, badly weathered,
yellow.
25.0' to 26.0' SAND and fine gravel. /
26.0' to 26.4' LIMESTONE, gray, soft, 23.2" to 24.8'SHELL AGGLOMERATE, hard
24.5' to 27.5' SAND and GRAVEL, medium weathered. 475.2 (medium hard and slightly weathered from /
grained. 25.0 26.4' to 27.0' SHALE, lime, and shell, &3 23.2 to 23.8'), light gray, in a matrix of
2640 weathered, soft. (Taken from driller's logs). medium hard, calcareous, gray shale. /
% 26 WALNUT FORMATION 24.8' to 27.4'SHALE, hard, very calcareous,
— WALNUT FORMATION 2840 27.0' to 28.0' SHALE, dark gray, soft, 29.5' to 30. 5'SHALE, badly weathered with 477 light gray, with a very hard, vm‘, !n:szﬂs)-al
= 27.5' to 29. 4'SHALE, partly softened, 29,0 Weathsted calcarns s some gravel. T e it ek s
e slightly weathered, gray, with occasional 28:0" fo 29, D'LIMESTONK, gray, st to % 86947 S bl i
31.0' to 32. 1' SHELL AGGLOMERATE, hard, el concretionary nodules of hard, very argil- medium hard, argillaceous, weathered. bl WALNUT. FORMATION P S BEGUMEAINN. SRRy ; ; .
47647 0 ; e ) 29.0' to 35. 2'SHALE, gray, calcareous 478 WALHUT RORMASION limestone. 31.0' to 33. 5'LIMESTONE, hard, slightly
L7546 "’:‘:er in a matrix of hard calcareous gray e i?;:‘::;mpamy fossiliferous light gray il Des A eed: artes Eissls it 4782 30,5t to 301‘ 5'?“}_‘*&’“‘3‘“’?“:"' EalGuEey 27.4" to 29. 4 LIMESTONE, hard, argillace- weathered, sugary appearance, with small
shale. == A ’ e ous, weathered, lij ellowish-gray. : A y o :
En.{aj 32.1' to 33.4' SHALE, medium hard,calcare- = 29.4' to 31. 4'SHALE, mediumhard, calcare- stone phase 305! $0-31, 2!, iwekthered to 532% 31.5' to 31. 7'LlMEgSTgNE,very Sk slightly e ::i;":;i“:fg:’:zéi::’;‘“:;*8::;:"::::'8?:, :::I:::) cavities. (Edwards limestone
b ous, gray, with occasional fossils. ous, gray, with numerous concretionar: N ; : s argillaceous, very fossiliferous, slightl i i 50 ' to 34, 8'
.gﬁ ity AGGLOMERATE, hard, = nodules of hard, very lrgilllceous‘lous);li» 35,24t 36, 5' LIMESTONE, gray, medium wegathered, light yyelluwish—gray. a5 i sﬁ“:;z":";:gm‘.zu‘:‘f:’&:’;“::‘_"_" \3.3(),5 1:0 ::"oim‘l‘::‘ﬂ““’ it
A3 white, in a matrix of hard calcareous gray ferous, light gray limestone. ‘l;‘i:";h:’;z’i‘::;"“" WAREORS ByKIe SURiie, 31.7' to 32. 3'SHALE, medium hard, calcare- R B A e G et o s e ALNUT FORMATION
46947 shale. K ) :_'__ﬂ 31.4' to 34. 8'SHALE, medium hard, slightly 36.5' to 38, 7,5};’“‘&“”'"‘9““ Hard ous, weamerled, light yellowish-gray. very caleareous, fossiliferous, gray, with 34.8' to 35, 2LIMESTONE, hard, weathered,
33.7' to 34.5 SHALE, medium hard, very cal- bt calcareous, gray. 38.7 Vere eale fos silif i k L71.8 32.3' to 33.2'LIMESTONE, hard, slightly 460,7 occasional large concretionary nodules of argillaceous, fossiliferous, light yellowish-
careous, gray. = 34.8' to 37. 5'LIMESTONE, hard, very argil- RAYAERSAREOGA, JORR IRQFOUR. S BTN weathered, argillaceous, partly fossili- a8 vy wEatiia Aecis, HEHE Hines e
34.5' to 34.9' LIMESTONE, hard,argillace- = laceous, partly fossiliferous, lightgray, with Himesieus, sona: €At brodslof geay nrkd- ferous, with numerous irregular, tight, thin Adivi SRSy SRR SRR S 5. bkl BrEH
46649 finy d = ; _ 41,0 IncEuns e stone Toom Si. 01 to 38, 8% v . stone and with a shell agglomerate from . o 41. ALE, partly softened,
ous, fossiliferous, light gray. == medium hard, slightly calcareous, gray 3 T o 410700 & : 469.0 partings of medium hard, calcareous, 32.3' to 32.9". slightly weathered, calcareous, gray.
34.9" to 36. 4' SHELL AGGLOMERATE, hard, = shale bands from 35.4' to 35.8' and 36.2' to paila LI MERIDIE Ser medion, fossiliferous, gray shale. b 550 T A8 RERALE st haed chleases 41.8" to 43. 5'SHALE, dark gray, medium
e white, ina matrix of hard calcareous gray shale. == 36.7, and with very hard, very fossiliferous ARG T Ssplene ML Soie Lo 33.2' to 34.4'LIMESTONE, hard, argillace- Sis urey : A hard, fossiliferous, calcareous.
hn:}:_.os 36.4! to 38.0' SHALE, hard, very calcarcous, — gray lime stone bands from 35.2' to 35.4', :h:x: ;::X’:’” ;"‘n:oc_:f_a"w! SatE GERy, Sy 46547 ous, partly fossiliferous, with numerous 35. 8" to 38. 4'SHALE, hard, very calcareous, 43.5' to 45.7'LIMESTONE, gray, very argil-
o e B e T ik nes of = and 35.8' to 36.2'. Ropl e i 2 irregular, tight thin partings of medium 00 il dmarens conevelinary nobilen laceous, medium hard, fossiliferous; thin,
hard, argillaceous, light gray limestone. = 37.5' to 42.8' SHALE, medium hard, slightly Wit seams damandits peces s geay VR === ¥ hard, calcarecus, fossiliferous, gray shale, of hard, argillaceous, slightly fossiliferous dark gray shale seams at'base of section.
oo 38.0' to 40.9' LIMESTONE, hard, argillace- == calcareous, gray, with very calcareous, e m_:':"‘:l:';m:"’ t“ e p’":.’ = hg"g —] 34.4' to 38. 6'SHALE, medium hard, fossili- 852.0 light g,'ay Al i 45.7' to 56. 2'SHALE, dark gray, soft to
ous, light gray, with irregular tight thin T transitional phases from 40.0' to 40.2' and fofs_m r" - R e i == ferous, calcareous, gray, with a very hard, 38, 4" Yo 39, BISHALE, medium hard, calcare= medium hard, interbedded with numerous
AR et ok i) e5lo o ny o #2031 %0/42) 5 inid with a Bavd, very argll- ik Rt heids ek = fossiliferous, slightly argillaceous, light Ll et Ay vy et thin bands of gray argillaceous limestone.
shale becoming fossiliferous in the lower = laceous, fossiliferous light gray limestone e SIS0 DDA G AR GOy = gray limestone band from 36.2' to 36.4'. 8 Yoo Tightl i oohs Lot Shale bands 0. 6' to 1. 0' foot thick, lime-
45743 part. — band from 38.1' to 38.5'. SAlSarseus shinle Aud geay RegiInceone _— 38.6' to 41. 4'SHALE, medium hard, calcare- el ;:‘:z;ni‘: dy 3:5‘ "3;";‘.'5; 3‘: B.F:zd stone bands and seams 0. 1' to 0. 3' thick.
40.9' to 43. 3' SHALE, mediumhard, slightly = 42.8' to 45. 6'SHALE, medium hard, fossili- '5‘;“:,“("“:6 [;”““"°“"m°d‘“m el == ous, gray, with fossils and numerous con- e DN LIRS 7 Fonsiliavous tetms B5. 0% to ks
4552 chlterenun |EoRMtHIRECRY [Rratl Wit chihrd, ferous, dark gray, with a medium hard e “MESTON‘:‘: gERY) ‘Bacd, == cretionary nodules of hard, very argillaceous, LT il senae hard very GhlEkrenis
very argillaceous, very fossiliferous, light calcareous phase from 45.0' to 45.2', a;g; aul.“:' "‘.“m";’us R T 8.0 o 56 light.gray limestone from 41.0' to 41.4'. v Wi G iheEhs Taxpe bucERtianA ’
gray limestone band from 41.3' to 41, 7'. 45.6' to 50. 8'SHALE, medium hard, calcare- e Fop e ackass nriace =t 41.4' to 43. I'LIMESTONE, hard, partly i as tanu(iiferas
43.3' to 44. 2' SHELL AGGLOMERATE, hard, ous, partly fossiliferous, gray, with 52' . Sh:l: a“lf",'"ale SEERIGL G2, 5547 ASh7 fossiliferous, argillaceous, light gray, with light gray fesbs s it x ey BAAY 56.2' to 65.0' LIMESTONE, gray, medium
light gray, in a matrix of hard calcareous transitional phases and ionary nodules AR e numerous irregular, tight thin partings of N4 foRNtIITaRERS 1ight gray Minestone ~ hard, very argillaceous, numerous
gray shale. : ) liferous, very argillace- medium hard, calcareous, slightly fossili- Nant fror AL AT irregular seams and partings of dark gray
44.2' to 44. 7'LIMESTONE, hard, very argil- ous ll‘sh" gray limestone. ferous, gray shale in the lower part. 41.5' to 47. 1'SHALE, medium hard, calcare- calcareous shale shell agglomerate from
facacnia ifonatitiascay, Hght gray: 50.8' to 52. 5'SHALE, medium hard, calcare- 43.1' to 44. 7'SHALE, medium hard, slightly 95 feays BT So ookl minor Kard, veey 62.0' to 63.4', occasional masses of pyrite.
44,7 to 47.4' SHALE, medium hard, slightly ous, very fossiliferous (bordering on shell 60,2 k502 calcareous, gray, with very hard, very argillaceous, light gray limestone phases
calcareous, gray, with occasional minor agglomerate), gray. fossiliferous, light gray limestone bands R S e e
hard, calcareous phases. 52.5' to 60. 2'LIMESTONE, hard, argillaceous, 62,1 a4 8.3 from 43.7' to 43.9' and 44.3"' to 44. 7', ferous, calcareous, ‘gray. with harld,
47.4' to 49. 2' LIMESTONE, hard, argillace- partly fossiliferous, light gray, with 44.7' to 46, 2' LIMESTONE, hard, argillace- e e S s Rona okt gy e
ous, slightly fossiliferous, light gray, with numerous irregular, very thin partings of ous, fossiliferous, light gray, with Sohlu e e R A
irregular, tight thin partings of hard, cal- gray calcareous shale. numerous irregular tight thin partings of 50.3". TOTAL DEPTH
careous, gray shale. medium hard, very calcareous, gray shale.
49.2' to 50. 4'SHALE, medium hard, slightly BOTTOM OF HOLE 46.2' to 54.0'SHALE, medium hard, calcare- e ooy HOLE
calcareous, gray, with a very hard, slightly ous, gray, with occasional concretionary
argillaceous, very fossiliferous light gray nodules of hard, fossiliferous, argillaceous,
lime stone band from 49.8' to 50.0'. light gray limestone, and with hard, very
50.4' to 52. 5' LIMESTONE, hard, very argil- argillaceous, partly fossiliferous, lightgray
laceous, partly fossiliferous, light gray, limestone phases from 52.5! to 52.8' and
with occasional thin bands and irregular 53.2' to 53.7".
tight thin partings of medium hard calcare- 54.0' to 55. 7'SHALE, medium hard, calcare-
ik speay NbAle] ous, very fossiliferous, gray, with
52.5' to 59. 1'SHALE, medium hard, slightly numerous concretionary nodules of hard,
calcareous, gray, with a very hard, slightly argillaceous, partly fossiliferous, light
argillaceous, very fossiliferous light gray gray limestone.
limestone band from 54.6' to 54.8', andwith 55.7' to 60. 2'LIMESTONE, hard, argillace-
a fossiliferous gray shale phase having con- ous, very fossiliferous, light gray, with
cretionary nodules of hard veryargillaceous numerous irregular tight thin partings of
light gray limestone from 56.8' to 58.3'. medium hard, very fossiliferous, calcare-
59.1' to 63.4' LIMESTONE, hard, argillaceous, ous, gray shale. (This limestone borders on
very fossiliferous, light gray, with occasion- shell agglomerate in the lower part).
al thin bands and numerous irregular tight 60.2' to 62. 1'LIMESTONE, hard, slightly
thin partings of medium hard, calcareous, argillaceous, light gray, with occasional
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CORPS OF ENGINEERS

https://schola

U.S. ARMY

DEPTH
0.0

15.0

17.1

22,9

26.0
26.8

28.1

29.9

.smu.edu/fondrenscienceseries/vol1/iss4

ELEV.
96,1

491.8

ABTH

48l.1

57940

47342

470,1
46943
146840
L66.2

463.5

L57.5

7.9

6pC-74

0.0' to 4.3'CLAY, sandy, silty, dry and hard
to plastic.

4.3' to 8.7' SILT, clayey, brown.

8. 7' to 15.0'CLAY, sandy, silty, brown to
gray, plastic.

15.0' to 17.1' SAND, silty, clayey.

17.1' to 22. 9'CLAY, sandy, silty, plastic to
stiff.

WALNUT FORMATION
22.9' to 26.0'SHALE, soft, badly weathered,
calcareous, gray-brown.

26.0' to 26. 8'SHALE, medium hard, slightly
weathered, gray.

26.8' to 28. 1' LIMESTONE, gray, medium
hard, argillaceous, thin shale seams,
numerous oyster shells.

28.1' to 29. 9'SHALE, medium hard, gray,
calcareous, limestone band from 29.4' to
29.7'.

29.9' to 32.6' LIMESTONE, gray, argillace-
ous, medium hard, numerous shells, band of
gray calcareous shale from 31.5' to 32. 1"
32.6' to 38. 6'SHALE, dark gray, medium
hard, calcareous, fossiliferous, gray argil-
laceous limestone band from 32.1' to 32.6'.
38.6' to 45. 3'SHELL AGGLOMERATE in
dark gray shale matrix, medium hard,
fossiliferous limestone band from 41.0' to
42.7.

45.3' to 48. 2' LIMESTONE, hard, gray,
slightly argillaceous, numerous irregular
seams and partings of shale, occasional
shells and small masses of pyrite.

DEPTH

0.0 2 49145
7

ELEV.

///

v /]
76 HY 4839
1.4 _,47 480.1
15.4 476.1
17.5 474.0
254 4 46641
273 h6b 2
26k 46241
35e b56.1
3967 L51.8
b2.5 Lu9.C
A2 Bh5e2

6DC-75  Pl-6,

0.0' to 7.6'CLAY, silty, plastic to stiff,
brown.

7.6' to 11.4'SILT, sandy, clayey, plastic,
gray-brown.

11.4' to 15.4'CLAY, silty, gray.

15.4' to 17. 5'SILT, clayey, gray, plastic.

17.5' to 25.4' CLAY, sandy, silty, gray, soft.

-25.4' to 27. 3'LIMESTONE BOULDER, hard,
slightly weathered, suggary appearance,
massive tan, with occasional small solution
cavities partly filled with yellow marl.
(Lower Edwards Formation bougder. )

27.3' to 29. 4'GRAVEL, hard, sub-rounded
limestone pebbles and boulders.
WALNUT FORMATION

29.4' to 35 ASHALE, medium hard, slightly
weathered, gray, with calcareous phases,
and with a very hard, very fossiliferous,
light gray limestone band from 30.7' to

1.0t

35.4' to 39. T'SHALE, medium hard, gray,
with a hard calcareous phase from 36.4' to
377,

39.7' to 42. 5'SHALE, medium hard, fossili-
ferous, gray, with hard, very argillaceous
light gray limestone bands from 39.9' to
40.2', 40.6' to 40.8', 41.0' to 41.3', and
42.0' to 42.2".

42.5' to 46. 2' LIMESTONE, hard, very
argillaceous, fossiliferous, light gray,
with numerous irregular tight thin partings
of calcareous gray shale.

BOTTOM OF HOLE

DEPTH
0.0
)

1649
18.0

263

ELEV.

6262

60947
60846

60043

55742

aele Sei Cooei \L L N /I B U, ) I
T rere -t eRCe-oeHCSTV O INOT 51 Irt7
|
|
|
|
6C-76 Continued

0.0' to 0.4'TOPSOIL. (Taken from driller's
log).

EDWARDS FORMATION

0.4' to 16.9' LIMESTONE, hard, sugary
appearance, massive, variably white to tan,
with small to large solution cavities partly
to tightly filled with yellow marl, and with
occasional fossils.

16.9' to 18.0' LIMESTONE, medium hard,
very argillaceous, chalky, light grayish tan.
18.0' to 26. 3' LIMESTONE, hard, slightly
argillaceous, gray, with numerous flakes
of chalk and concretionary masses of light
gray limestone, and with occasional fossils.

COMANCHE PBAK FORMATION

26.3" to 62. 6'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular, tight thin partings of gray cal-
careous shale, with occasional fossils,
with occasional small masses of pyrite and
pyritized fossils, and with numerous frac-
tures having iron-stained surfaces from
49.0' to 55.3'.

62.6' to 69. 3'LIMESTONE, hard, argillace-
ous gray, with occasional fossils and

small concretionary masses of limestone,
and with numerous irregular tight thick
partings of dark gray calcareous shale from
62.6" to 63.3".

69.3' to 90. 2'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of dark gray
calcareous shale, having occasional
slickensided surfaces in the upper part, with
occasional fossils, and with occasional
small masses of pyrite and pyritized
fossils.

ELEV.

6C-76

WALNUT FORMATION

90.2' to 96.6'SHALE, calcareous, gray,
medium hard, thin seams of gray limestone.

96.6' to 99. 2'SHALE, soft, dark gray, core
loss. Limestone band 97.7' to 98.0'.

99.2' to 100.7' SHALE, gray, very calcareous,
medium hard.

100. 7' to 113. 4'LIMESTONE, gray, argillace-
ous, thin shale seams, medium hard.

113.4' to 119. 3'SHALE, gray, medium hard,
calcareous, fossiliferous.

119. 3" to 135. 4' LIMESTONE, gray, argillace-
ous, medium hard, numerous thin dark gray
shale seams, shale bands from 122.8' to
123.8', 133.3 to 134.0', 134.6' to 135.1',
fossiliferous.

135.4' to 140: 4'SHALE, dark gray, medium
hard, fossiliferous, calcareous, limestone
bands from 136.5' to 136.9' and 139.3' to
139.6'.

140. 4' to 141. 5'LIMESTONE, medium hard,
gray, argillaceous.

141.5' to 144. 9'SHALE, dark gray, cal-
careous, fossiliferous, medium hard with
gray limestone seam from 143.7' to 144.2'.

144.9' to 146. 9'SHELL AGGLOMERATE,
dark gray shale matrix, medium hard.

146. 9" to 148. 5'SHALE, dark gray, fossili-
ferous, calcareous, medium hard.

148. 5' to 149. 8'SHELL AGGLOMERATE, in
dark gray shale matrix, medium hard.

149. 8' to 155. 1' LIMESTONE, gray, medium
hard, argillaceous, thin shale seams,
fossiliferous.

155. 1' to 157. 4'SHALE, dark gray, medium
hard, very calcareous, fossiliferous,
limestone band from 156.0' to 156. 6.
157.4' to 158. 2'SHELL AGGLOMERATE in
dark gray shale matrix, medium hard.
158.2' to 158. 9'LIMESTONE, gray, medium
hard, argillaceous.

158.9' to 161. 3'SHALE, dark gray, calcare-
ous, medium hard, fossiliferous.

161.3' to 170. 2" Thin alternating bands of
dark gray calcareous shale and gray
argillaceous limestone, medium hard,
fossiliferous.

170. 2" to 173. 2'SHALE, dark gray, compact,
medium hard, calcareous.

173.2' to 178. 7'LIMESTONE, gray, medium
hard, argillaceous, fossiliferous.

178. 7' to 180. 0'SHELL AGGLOMERATE in
dark gray shale matrix, medium hard.

TOTAL DEPTH 180.0'

DEPTH

ELEV.
625.1

62046

60742
606,2

59843

561.1

55541

2C-77

EDWARDS FORMATION

0.0' to 4. 5'LIMESTONE, hard, slightly
crystalline and fossiliferous, massive, light
tan, with numerous flakes of chalk.

4.5' to 17.9'LIMESTONE, hard, sugary
appearance, massive, tan, with solution
“cavities' tightly filled with yellow marl.

17.9' to 18. 9'LIMESTONE, medium hard,
argillaceous, massive, somewhat chalky,
gray, brown.

18.9' to 26.8' LIMESTONE, hard, slightly
argillaceous, gray, with occasional con-
cretionary masses of light gray limestone
becoming very numerous in the upper part,
and with numerous flakes of chalk throughout.

COMANCHE PEAK FORMATION
26.8' to 64.0'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of gray cal-
careous shale, with occasional fossils,
and with occasional small masses of pyrite
and pyritized fossils.

64.0' to 70.0' LIMESTONE, hard, argillace-
ous, massive, gray.

70.0' to 90. 4'LIMESTONE, hard, slightly
argillaceous, light gray (becoming gray and
more argillaceous at the bottom), with
numerous irregular tight thin partings of
gray calcareous shale throughout and having
i ls i in the
upper part, with occasional fossils, and
with occasional masses of pyrite and pyritiz-
ed fossils in the upper part.

2C-77 Continued

WALNUT FORMATION
90.4' to 91. 6'SHALE, medium hard, compact,
calcareous, gray.
91.6' to 92. 9' LIMESTONE, medium hard,
argillaceous, nodular, gray with dark gray
shale band from 92. 1' to 92.7'.
92.9' to 97. 3'SHALE, medium hard, gray,
compact, calcareous.
97.3' to 102. 0' LIMESTONE, medium hard,
gray, argillaceous, occasional fossils,
dark gray shale band from 100. 1' to 101.0'.

102.0' to 103. 5'SHALE, gray, compact,
medium hard, a few shells, very calcareous.

103.5' to 113. 0'LIMESTONE, medium hard,
gray, argillaceous, thin shale seams.

113.0' to 120. 0'SHALE, gray, medium hard,
fossiliferous, thin limestone seams, cal-
careous.

120.0' to 1375' LIMESTONE, gray, medium
hard, argillaceous, fossiliferous, bands

of dark gray compact calcareous shale from
121.8' to 122.3', 134.0' to 134.8', 135.1'
to 135.6' and 135.9' to 136.8'.

137.5' to 144. 4'SHALE, gray, compact,
medium hard, calcareous, fossiliferous
with gray limestone bands from 138.5' to
138.8', 140.6' to 141.4' and 143.2' to
143. 7.

144.4' to 147. 6'SHELL AGGLOMERATE, in
dark gray shale matrix, medium hard.

147.6' to 148. 9'SHALE, gray, medium hard,
fossiliferous, calcareous.

148. 9" to 151. 6'SHELL AGGLOMERAGE, 1n
dark gray shale matrix, medium hard.

151.6' to 158. 4' LIMESTONE, gray, medium
hard, very argillaceous, thin shale seams,
fossiliferous, with dark gray shale bands

from 152.9' to 153. 1' and 156. 2" to 157. 2".

158.1' to 159. 3'SHELL AGGLOMERATE, in
dark gray shale matrix, medium hard.
159.3' to 159. 8' LIMESTONE, medium hard,
fossiliferous, argillaceous, gray.

159.8' to 162. 6'SHALE, gray, compact,
medium hard, fossiliferous, calcareous.
162.6' to 166. 4' LIMESTONE, gray, medium
hard, fossiliferous, thin shale seams.
166.4' to 175. 0'SHALE, dark gray, compact,
very calcareous, hard with limestone seams
from 167.4' to 167.7', 168.3' to 168.4' and
170.4' to 170.5', fossiliferous.
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DEPTH
0.0
1.0

264

b9.4

6947

5781

55248

MU Scholar,

0.0' to 1.0'CLAY, silty and limestone gravel.
(Taken from driller's log)

EDWARDS FORMATION
1.0' to 16. 5'LIMESTONE, hard, sugary
appearance, massive, tan with occasional
solution cavities partly to tightly filled with
marl, and with a very hard dense fractured
white limestone seam from 8.6' to 8.8'.

16.5' to 19.0' LIMESTONE, medium hard,
argillaceous, somewhat chalky, massive,
grayish-tan.

19.0' to 26.4' LIMESTONE, hard, slightly
argillaceous, gray, with numerous small
concretionary masses of light gray lime-
stone in the upper part, and with flakes of
chalk throughout.

COMANCHE PEAK FORMATION
26.4' to 49. 4'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of gray cal-
careous shale, with occasional fossils, and
with occasional small masses of pyrite and
pyritized fossils.

49.4' to 69. 7' LIMESTONE, hard, argillace-
ous, massive, gray, with shaly phases, and
with occasional irregular tight partings of
gray calcareous shale.

69.7' to 89. 0'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of dark gray
calcareous shale having slickensided sur-
faces in the upper part, with occasional
fossils, and with occasional small masses
of pyrite.

2C-78 Continued

WALNUT FORMATION

89.0' to 89. 8'LIMESTONE, gray, medium
hard, argillaceous, shaly.
89.8' to 96.2'SHALE, gray, medium hard,
compact, calcareous, band of gray lime-
stone from 91.7' to 92.0'.

96.2' to 101.3'LIMESTONE, hard, gray,
argillaceous, dark gray shale seams from
99.2' to0 99.6'.

101.3' to 102. 6'SHALE, gray, medium hard,
calcareous.

102.6' to 113. 5'LIMESTONE, gray, medium
hard, argillaceous, thin shale seams,
fossiliferous.

113.5' to 116. 0'SHALE, gray, calcareous,
medium hard, fossiliferous.

116.0' to 136. 3' LIMESTONE, gray, argil-
laceous, thin shale seams, medium hard,
shale bands from 118.4' to 119.1', 119. 5’
to 120. 0" and 132.2' to 132.6'.

136.3' to 142. 8'Alternating bands of gray
calcareous shale and gray argillaceous
limestone, medium hard, fossiliferous.

142.8' to 150. 9'Shell agglomerate in shale
matrix, medium hard, with band of gray
fossiliferous shale from 146.0' to 147.2'.

150.9' to 157. 3' LIMESTONE, gray, medium
hard, argillaceous, fossiliferous, thin
shale seams.

157.3' to 157. 9'SHELL AGGLOMERATE in
dark gray shale matrix, medium hard.
157. 9" to 158. 4' LIMESTONE, gray, hard,
fossiliferous, argillaceous.

158. 4' to 162. 1'SHALE, dark gray, medium
hard, calcareous, fossiliferous.

162.1' to 163. 0'LIMESTONE, gray, medium
hard, argillaceous, thin shale seams.

163.0' to 164. 3'SHALE, gray, calcareous,
hard, thin limestone seams.

164. 3" to 166. 3' LIMESTONE, gray, medium
hard, argillaceous, with thin dark gray
shale seams.

166.3' to 172. 0'SHALE, dark gray, calcare-
ous, medium hard, fossiliferous with
limestone bands from 167.4' to 167.6' and
168. 8' to 169.0".

172.0' TOTAL DEPTH

DEPTH
0.0
0.3

1648

619

5998

55566

55040

0.0' to 0.3' SOIL and LIME.
(Taken from driller's log)

EDWARDS FORMATION

0.3' to 16, 8' LIMESTONE, hard, sugary
appearance, massive, becoming slightly
argillaceous in the lower part, tan, with
occasional solution cavities partly to
tightly filled with yellow marl.

16.8' to 22. 7'LIMESTONE, hard, slightly
argillaceous, gray, with numerous small
concretionary masses of light gray lime-
stone in the upper part, and with occasional
small flakes of chalk.

COMANCHE PEAK FORMATION

22.7' to 61.0'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of gray cal-
careous shale, with occasional fossils, and
with occasional small masses of pyrite and
pyritized fossils.

61.0' to 66.6'LIMESTONE, hard, argillace-
ous, massive, variably light gray to gray,
with occasional fossils, and with numerous
flakes of chalk in the extreme lower part.

66.6' to 85. 4' LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of dark gray
calcareous shale having slickensided sur-
faces in the upper part, with occasional
fossils, and with very occasional small
masses of pyrite.

U. S. ARMY

. Bk =
IVET, DCITCOUTILY, TTAJdS

4833
A2

AR

A78,0
A76.8

46964

45340

2C-179 Continued

WALNUT FORMATION

85.4' to 89. 0' LIMESTONE, medium hard,
argillaceous, thin shale seams, gray,
occasional fossils, dark gray shale bands
from 85.4'to 85. 8' and 88.2' to 88.6', very
calcareous.

89.0' to 90. 1I'SHALE, medium hard, gray
calcareous, compact.

90.1' to 133. 3'LIMESTONE, medium hard,
gray, argillaceous, thin shale seams,
occasional fossils, nodular bands of dark
gray compact shale from 96.1' to 96. 4' and
99.2"' to 99.6".

133.3' to 134. 4'SHALE, dark gray, compact,
calcareous, medium hard, with nodular
pieces of limestone.

134.4' to 137. 4' LIMESTONE, gray, medium
hard, very argillaceous, thin shale seams,
fossiliferous, dark gray calcareous shale
bands from 134.7' to 135.3' and 135.7' to
136. 2.

137.4" to 138. 6'SHALE, hard, compact, cal-
careous, dark gray.

138. 6' to 139. 8' LIMESTONE, gray, medium
hard, argillaceous, fossiliferous, thin
shale seams.

139. 8' to 147. 2'SHELL AGGLOMERATE in
calcareous shale matrix, gray, medium hard,
dark gray calcareous, fossiliferous shale
bands from 139. 1' to 139.8' and 142. 1' to
143.1',

147. 2" to 163. 6' LIMESTONE, gray, medium
hard, very argillaceous, thin shale seams
fossiliferous dark gray calcareous shale
bands from 152.2' to 152. 7', 152.8' to
153.4', 155.9' to 153.8' and 162.8' to
163.3'.

163.6' to 171. 2'SHALE, medium hard,
compact, gray, very calcareous, small
nodular pieces of gray limestone. Lime-
stone bands from 165. 5' to 165.8' and
168.8' to 169. 1'.

171.2' TOTAL DEPTH

DEPTH
0.0

36

12,1

24.7
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61.1
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2C-80 PI1-7

0.0' to 3.6'CLAY, brown, silty.
(Taken from driller's log)

EDWARDS FORMATION
3.6' to 5. 8'LIMESTONE, hard, crystalline,
fossiliferous, tan, with very numerous solu-
tion cavities partly to tightly filled with
hard porous, secondary lime, and with
occasional calcite-lined vugs.
5.8' to 12. 1'LIMESTONE, hard, somewhat
sugary appearance, massive, tan, with
numerous flakes and nodules of chalk, and
with a vertical lime-filled fracture from
8.9' to 9.3'.
12.1' to 24. 7'LIMESTONE, hard, sugary
appearance, massive, tan, with numerous
solution cavities partly to tightly filled
with marl from 12.3' to 23.0'.

24.7' to 27.4'LIMESTONE, hard, slightly
argillaceous, brownish-tan, with irregular
tight thin partings of gray calcareous shale,
with numerous concretionary masses of
brown argillaceous limestone containing
flakes and nodules of chalk in the upper part
and with red-brown iron stains from 24. 7'
to 25.0°.

27.4' to 34. 1'LIMESTONE, hard, slightly
argillaceous, gray, with numerous irregu-
lar tight thin partings of gray calcareous
shale, with nodules and flakes of chalk
throughout, with numerous small concre-
tionary masses of light gray limestone, and
with a large calcite-lined vug from 28.6'

to 28.7'.

COMANCHE PEAK FORMATION

34.1' to 61. 1'LIMESTONE, hard, argillace-
ous, light gray, with numerous irregular
tight thin partings of gray calcareous shale,
with occasional fossils, with occasional
small masses of pyrite and pyritized fossils,
and with occasional small concretionary
masses of light gray limestone in the lower
part.

TOTAL DEPTH 61.1'

BRAZOS RIVER BASIN, TEXAS
BELTON RESERVOIR
LEON RIVER, TEXAS
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CORPS OF ENGINEERS

Conds i i U.S. ARMY
0 g 7
2c-85
EDWARDS FORMATION,
0.0' to 16. 2LIMESTONE, hard, sugary
2c-82 appearance, massive, variably white to tan,
2¢-81 2C-81 Continued IS with small to large solution "cavities''
il 6C-84 tightly filled with yellow marl.
DEPTH ELEV. DEPTH ELEV. ELEV. oEPTH —_— DEPTH ELEV
0.0 63608 0.0 64340 0.0' to 1.0' TOPSOIL. 64148 000 0s0 6242
1.5 6350 0.0' to 1( 5' Topsoil.and foﬂ r;)ck-) WALNUT FORMATION 1.0 42,0 (Taken from driller's log) :;.: R Ay T %
Takey rresn deiiler'y top. 0.6' to 2.4'CLAY, yellow and sand 0.0' to 1.0' TOPSOIL.
.1' to 95. 5' LIMESTONE, hard, argillace- EDWARDS FORMATION .6' to 2. . yellos sand. : .
EDWARDS FORMATION 9041 t0 0% A L IoAES B, hard, srgiilsce 39 63947 X 2.4' to 5.4'LIMESTONE, soft, 1.0' to 4.0' CLAY and GRAVEL
—_— ous, slightly fossiliferous light gray, with 1.0' to 3.3'LIMESTONE, hard, crystalline, Taken Seittecta 1 be0 Cinkin teow. detiler'a log)
1.5' to 8. 3'SHELL COQUINA, hard, massive, occasional minor shaly phases especially vaggy, brown. (Taken from driller's log) en g
variably white to tan, with numerous hard in basal part. 3.3' to 11. 5'LIMESTONE, shell ‘coquir‘\:‘; 63644 ¢ KIS FORATION
sugary tan limestone phases. hard, crystalline, massive, white, wi —_ : 3 ,
. p— " . numerous solution cavities partly to tightly 5.4' to 13. 5'SHELL COQUINA, hard, crys- 4:0' to 25.3' LIMESTONE, hazd, sugary
3 o5 530105192 LIMESTONE hard, massive; 95.5' to 100. 5'SHALE, variably hard a_nd filled with hard porous secondary lime and talline, massive, variably white to tan. appearance, massive, tan, ‘w;t)'; o;{;ulonal
sugary appearance, tan, with occasional medium hard, gray with oceasional minor occasional calcite-lined vugs from 7.3’ to solution cavities partly to tightly filled 16.2' to 17. 6'LIMESTONE, hard, somewhat
T et va tubtiy filied bands and concretionary nodules of hard B9, it wilh oecadtonat banda of fan T with yellow marl. sy bpearane ARSIE Ao Wilh
with yatiow sarl. light gray azgillacesus limsstone, 11.5 6315 sugary massive limestone in the lower part. BhrnbSoue FA ke oF oAk
11.5' to 17. 0'LIMESTONE, hard, somewhat 17.6' to 19. 6'LIMESTONE, hard, slightly
100.5' to 102. 5' LIMESTONE, very hard, sugary appearance, massive, variably light s e argillaceous, grayish-tan, with numerous
and fossiliferous in top 0.5', becoming tan to white, with numerous flakes and 13.5' to 27.4'LIMESTONE, hard, sugary irregular tight thin partings of gray cal-
very argillaceous and with minor shale nodules of chalk. appearance, massive, tan, with small to careous clay, and with occasional fossils.
phases below 103.0', variably gray and ot 7 O LDEESTONE. Sard) svgst large solution "cavities" tightly filled with wa sonid 19.6' to 26. 1'LIMESTONE, hard, slightly
light gray. 17,0 66,0 e S o AT yellow marl throughout. i argillaceous, gray, with numerous flakes
102. 5' to 103, 6'SHALE, variably hard and e t:‘“:;uy"t‘:ff:d 176 606.6 of chalk and concretionary masses of light
- solution cavities y 5 : .
19.2 61746 19.2' to 21. 1'LIMESTONE, hard, slightly medium hard, gray. e 10 e 258, gray limestone, and with occasional fossils.
argillaceous, massive, tan, with numerous 103.6' to 114. 9' LIMESTONE, variably hard 19.6 60426 COMANCHE PEAK FORMATION
212 625.7 flakes of chalk. and medium hard, very argillaceous with 26.1' to 59. 2' LIMESTONE, hard, slightly
21.1' to 29.2' LIMESTONE, hard, argillace- some phases bordering on very calcareous argillaceous, light gray, with numerous
ous, gray, with occasional small con- shale, light gray. irregular tight thin partings of gray cal-
cretionary masses of light gray limestone, careous clay, with occasional fossils, and
and with flakes of chalk throughout. with occasional small masses of pyrite and
53 o =5 pyritized fossils.
D B o3
114.9' to 119. 0'SHALE, hard, lcare- 0 : i 25.3' to 27. 4'LIMESTONE, hard, slightl
ons. ioavaith Seeadi B R 27.9 615.1 27300 S0-0LIMESTONE a1 0 21 B 27.4" to 31. 4'LIMESTONE, hard, somewhat q1e4 S G e et
G . = argillaceous, light brown, with occasional .4 to 31, ONE, hard, somewha g . grayish-tan, wit :
292 60746 sl pheses of argillacecus light gray ] small concretionary masses of argillaceous sugary slightly argill small pockets of grayish tan lime contain-
COMANCHE PEAK FORMATION limestone especially in upper part. brown limestone containing flakes and massive, variably tan to grayish-tan, with ing flakes of chalk, and with occasional
0, . i " i lar tight thi ti f 1 -
29.2 to 62. 7'LIMESTONE, hard, slightly 119.0" to 120. 4' LIMESTONE, hard, very 309 612,1 nodules of chalk, the concretionary masses N4 6104 numelrous flakes of chalk :::g:;r ght thin partings of gray calcare
argillaceous, light gray, with numerous argillaceous, gray. becoming larger and more numerous at the 31.4' to 39. 6'LIMESTONE, hard, slightly N A
irregular tight thin partings of gray cal- 120.4' to 123. 5'SHALE, very hard, very bottom, with occasional irregular tight argillaceous, gray, with numerous flakes | R -cmcrﬂmoﬂn"y
careous clay, with occasional fossils, and calcareous, gray. "hairline" partings of gray»calcar!ous clay of chalk and concretionary masses of light *.1 ma;“s o‘- g gl S
| with occasional small masses of pyrite and from 30.1' to 30.9', and with red-brown gray limestone, and with occasional fossils. LESIRESS Ll goay, fimeniond (6 (e sppid
| pyritized fossils. 123.5' to 125. 1'LIMESTONE, hard, slightly iron stains from 30.1' to 30.4". | part, umerous flakes of cha rough-
; fossiliferous, argillaceous, light gray. 30.9' to 39. 3'LIMESTONE, hard, slightly ;:‘.2'3:: z\';li:f large calcite-lined vug from
125.1' to 126. 0'SHALE, hard, calcareous, argillaceous, gray, with numerous flakes 5 e
‘ sohy, i o and nodules of chalk with occasional small COMANGHE F it XORMA TION
126. 0' to 130. 6' LIMESTONE, variably U concretionary masses of light gray lime- 3946 602.2 34.1' to 67.2'LIMESTONE, hard, slightly
{ srgiiiatioun, Hpt grev stone becoming numerous in the upper part. COMANCHE PEAK FORMATION argillaceous, light gray, with numerous
K FORMATION 6 ! ey irregular tight thin partings of gray cal-
| 130.6' to 135.0' LIMESTONE, hard, extreme- SOMANCHS FAA o 33.4¢ o 79. S'LIMESTONE, bard, angilince careous clay, with occasional fossils, and
| ! 39.3' to 67. I'LIMESTONE, hard, argillace- ous, light gray, with numerous irregular ¥ . :
ly argillaceous, gray. A - ¢ i . 2 with occasional small masses of pyrite and
[ ous, light gray, with numerous irregular tight thin partings of gray calcareous clay, itiuad Lauati
{ tight thin partings of gray calcareous clay, with occasional fossils, with occasional RYESURER SORE
| | with occasional fossils, with occasional small masses of pyrite and pyritized
| 135.0' to 138. 9'SHALE, alternating with small pyrite masses and pyritized fossils, fossils, and with occasional small con-
| limestone bands, medium hard, calcare- and with occasional small concretionary cretionary masses of light gray limestone
ous, gray. masses of light gray limestone in the lower in the lower part.
part.
138.9' to 140. ' LIMESTONE, hard, very
argillaceous and fossiliferous, light gray.
| 140.1' to 147. 7'SHALE, medium hard, gray
with numerous thin bands and transitional
phases of hard, argillaceous, light gray 2
limestone.
92
147.7' to 154. 4'SHELL AGGLOMERATE in
matrix of hard, calcareous gray shale. 59.2" to 69.2' LIMESTONE, hard, slightly
62.7] 7h 01 argillaceous, gray, with numerous small
ofke concretionary masses of light gray lime-
62.7' to 73. 3'LIMESTONE, medium hard, stone with occasional irregular tight thin
| argillaceous, gray, with occasional partings of dack gray ealcireonn Siky, and
| irregular tight thin partings of gray with occasional fossils.
calcareous clay. 154. 4" to 159. 3' LIMESTONE, hard, slightly TOTAL DEPTH 67.1'
fossiliferous, argillaceous, light gray with 67e1 5759 67,2 o
numerous very thin, irregular and wavy Het e S e
partings of hard, calcareous, gray shale. irregular tight thin partings of gray 692
159.3' to 160. 5'SHELL AGGLOMERATE, in SRIchEsous Siav: 69.2' to 75. ' LIMESTONE, hard, slightly
matrix of hard, calcareous, gray shale. argillaceous, light gray, with numerous
7343 56345 160.5' to 162. 6'SHALE, variably hard and irregular tight thin partings of dark gray
73.3' to 90. 1'LIMESTONE, hard, slightly medium hard, calcareous, gray with 0. 5' of calcareous clay having occasional slicken-
argillaceous, light gray, with numerous hard, fossiliferous limestone at top. 154 4941 sided surfaces, with occasional fossils, and
irregular tight thin partings of dark gray 162.6' to 165. 3'SHALE, medium hard, gray. with occasional small masses of pyrite and
calcareous clay having slickensided sur- X > . i pyritized fossils.
faces in the upper part, with occasional 165.3' to 179. 4'SHALE, medium hard, cal- e L T T T TOTAL DEPTH 75. 1'
i i A careous, gray with numerous bands of . L4'L) 3 , slightly
fossils, and with occasional small masses of oo oy ; 56 2.2 TOTAL DEPTH 9.6 argillaceous, light gray, with numerous
pyrite and/pyritssd Jossils. e e 58 i * irregular tight, thin partings of dark gray
calcareous clay having slickensided sur-
A faces and with occasional fossils.
TOTAL DEPTH 82.4'
A
V
179.4' to 184. 0' LIMESTONE, hard, argillace-
ous, light gray, with numerous fossiliferous BRAZOS RIVER BASIN, TEXAS
partings filled with gray shale. BELTON RESERVOIR
LEON RIVER, TEXA
{ 184.0' to 192. 0'LIMESTONE, hard, light » TEXAS
gray to white, with numerous very thin
e CORE BORINGS
ous, gray shaly clay. GRAPHIC LOGS
DEFINITE PROJECT SITE
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GCORPS OF ENGINEERS

DEPTH ELEV.
0.0 61847
045 61842
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6649 2 551.8
3
3]
3
[
y
859 532.8

2C-86

0.0' to 0. 5' TOPSOIL.
(Taken from driller's log)

EDWARDS FORMATION
0.5' to 13. 7'LIMESTONE, hard, sugary
appearance, massive, tan, with occasional
solution cavities partly to tightly filled
with iron-stained marl, and with a hard,
dense, fossiliferous, vuggy white limestone
seam from 1.4' to 1.6'.

13.7' to 16.0'LIMESTONE, medium hard
(almost soft), very argillaceous, chalky,
massive, light grayish-tan.
16.0' to 17. 0'LIMESTONE, medium hard to
hard, argillaceous, massive, gray.
17.0' to 20. 3' LIMESTONE, hard, slightly
argillaceous, gray, with numerous flakes of
chalk and small concretionary masses of
light gray limestone.
20.3' to 23.2'LIMESTONE, hard, argillace-
ous, massive, gray, with occasional small
flakes of chalk.

COMANCHE PEAK FORMATION
23.2' to 58. T'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of gray calcare-
ous clay, with occasional fossils, with
occasional small masses of pyrite and
pyritized fossils.

58.7' to 66.9'LIMESTONE, hard, argillace-
ous, light gray, with very numerous
irregular tight thin partings of gray cal-
careous clay from 58. 7' to 60. 2' and becom-
ing less numerous from 60.2' to 66.9', with
occasional fossils and pyritized fossils.
Note: The "contact! shown at 58. 7
transitional.

66.9" to 85.9'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of dark gray

ca clay having sli ided sur-
faces in the upper part, with occasional
fossils and with occasional small masses of
pyrite and pyritized fossils.

WALNUT FORMA TION

85.9' to 93. 1'SHALE, gray, medium hard,
calcareous with thin gray limestone seams.

DEPTH

10946

11746

ELEV.

50941

501.1

2C-86 Continued

93.1' to 109. 6' LIMESTONE, gray, medium
hard, argillaceous, band of calcareous
shale from 95.3' to 96. 1'.

109. 6' to 117. 6'SHALE, dark gray, compact,
medium hard, calcareous, thin limestone
seams.

117.6' to 128. 8' LIMESTONE, gray, medium
hard, argillaceous, numerous thin seams
of shale, shale band 119.2' to 119.8'.

128.8' to 140. 6'SHALE, hard, gray, cal-
careous, with numerous wide seams of
light gray argillaceous limestone.

140. 6 to 146, 2'SHELL AGGLOMERATE in
dark gray shale matrix, medium hard, shale
band 142.0' to 142. 5'.

146. 2" to 153. 7' Alternating bands of gray
calcareous shale and argillaceous lime-
stone, medium hard, fossiliferous.

153. 7' to 154, 5'SHELL AGGLOMERATE in
gray shale matrix, medium hard.

154.5' to 155. 4' LIMESTONE, gray, argil-
laceous, medium hard.

155.4' to 158. 1'SHALE, gray, calcareous,
limestone ph fossiliferous, hard.
158.1' to 163. 2'LIMESTONE, gray, argil-
laceous, medium hard, shale bands from
159. 6' to 160. 5' and 160.8' to 161.2'.

163.2' to 171, 0'SHALE, gray, hard, very
calcareous, thin gray limestone seams.

171.0' to 176.8' LIMESTONE, gray, medium
hard, argillaceous, fossiliferous, thin gray
shale seams.

214

Csﬂ-l-igaa&-@eeleg-y—ef—&eken—ﬁeseweihﬁrea,

ELEV.

630.5

de27.3

009.0

R

H.C. +

U.S. ARMY

2C-87

0.0' to 2.8'CLAY, red, sandy.
(Taken from driller's log)

EDWARDS FORMATION

2.8' to 21. 6' LIMESTONE, hard, sugary
appearance, massive, tan, with solution
cavities partly to tightly filled with
yellow marl, with a hard crystalline,
fossiliferous, iron-stained, tan limestone
break from 3.9' to 5. 1' with two thin red
marl seams at 5.2' and 5.4', and with a
very hard, dense, fractured white lime-
stone from 8.0' to 8.3'.

21.6' to 31.2' LIMESTONE, hard, slightly
argillaceous, gray, with numerous small
concretionary masses of light gray lime-
stone, with occasional fossils, and with
numerous small flakes of chalk throughout.

COMANCHE PEAK FORMATION

31.2' to 68. 8' LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of gray cal-
careous shale, with occasional fossils, and
with occasional small masses of pyrite and
pyritized fossils.

68.8' to 74. 6' LIMESTONE, hard, argillace-
ous, massive, gray, with occasional
irregular tight thin partings of gray calcare-
ous shale in the middle part.

74.6' to 81. 5'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of gray
calcareous shale having occasional slicken-
sided surfaces, with occasional fossils,
and with occasional small masses of pyrite
and pyritized fossils.

81.5' TOTAL DEPTH

DEPTH ELEV.
kB

6h3eh

6lhe2
613.1

606,0

56341

COMRTV DO COUTIty =1rCXas

2C-88

0.0' to 5.2' LIMESTONE, very soft,
weathered, sandy.
(Taken from driller's log)

EDWARDS FORMATION

5.2' to 16.4' LIMESTONE, SHELL COQUINA,
hard, slightly crystalline, massive, white,
with occasional small solution cavities in
the upper part.

16.4' to 34. 4'LIMESTONE, hard, sugary
appearance, massive, tan, with occasional
small solution cavities partly to tightly
filled with tan marl, and with numerous
flakes of chalk in the extreme lower part.

34.4' to 35. 5' LIMESTONE, medium hard,
argillaceous, gray, with flakes of chalk,
with small concretionary masses of light
gray limestone, and with occasional ir-
regular, tight, thin partings of dark gray
calcareous clay.
35.5' to 42.6'LIMESTONE, medium hard,
argillaceous, massive, gray.
COMANCHE PEAK FORMATION

42.6' to 80.0'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of gray cal-
careous clay, with occasional fossils, and
with occasional small masses of pyrite and
pyritized fossils.

80.0' to 85. 5'LIMESTONE, medium hard,
argillaceous, massive, gray.

85.5' to 105. 1'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of dark gray
calcareous shale having slickensided sur-
faces in the upper part, with occasional
fossils, and with occasional small masses
of pyrite.

161.98

183.1

192.6

CLASSIFICATION

AND REMARKS

2C-88

WALNUT FORMATION

105.1' to 107. I'LIMESTONE, gray, medium
hard, argillaceous, occasional fossils, thin
shale seams.

107. 1' to 120. 3'SHALE, calcareous, gray,
medium hard to hard, occasional fossils and
limestone seams, band of gray argillaceous
limestone from 113.0' to 113.4', 114.7' to
115.2" and 117.6' to 117.8'.

120.3' to 123. 1'LIMESTONE, gray, argil-
laceous, medium hard, thin seams and
partings of dark gray shale.

123.1' to 136. 9'SHALE, hard, very argil-
laceous, gray, numerous nodular pieces of
gray limestone, upper 5 feet borders on very
argillaceous limestone.

136.9' to 145. 3'LIMESTONE, gray, very
argillaceous, medium hard, occasional
fossils, and thin seams of gray shale.

145.3' to 151. 7'SHALE, gray, calcareous,
hard to medium hard, thin seams and
nodular pieces of gray lime stone.

151. 7' to 154. 1" Alternating bands of gray
argillaceous limestone and dark gray cal-
careous shale, medium hard.

154.1' to 161. 6'SHALE, dark gray, medium
hard, calcareous, with bands of gray
argillaceous limestone from 156.8' to
157.3', 159.6' to 159.9' and 160.6' to
160. 9", fossiliferous.

161.6' to 169. 3'SHELL AGGLOMERATE in
dark gray, calcareous shale matrix, medium
hard, fossiliferous shale band from 163.9'
to 164.4".

169.3' to 183. 1'Alternating bands of dark
gray calcareous shale and gray argillaceous
limestone, medium hard, fossiliferous,
shale predominant material.

183.1' to 192. 6'SHALE, dark gray, calcare-
ous, fossiliferous, medium hard to hard,
bands of gray limestone from 187.9' to
188. 3!, grades to argillaceous limestone at
base.

192. 6' to 198. 0'LIMESTONE, gray, medium
hard, very argillaceous, occasional shells
and thin seams of dark gray shale, occasion-
al masses of pyrite.

DEPTH
0.0

15

31.7
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2C-89

0.0' to 1. 5' TOPSOIL.
(Taken from driller's log)

EDWARDS FORMATION
1.5' to 15. 1'LIMESTONE, shell coquina,
hard, slightly crystalline, massive,
variably white to tan, with occasional
solution cavities.

15.1' to 31. 7' LIMESTONE, hard, sugary
appearance, massive, tan, with occasion-
al solution cavities partly to tightly filled
with yellow marl.

31.7' to 40.9'LIMESTONE, medium hard,
argillaceous, gray, with occasional small
concretionary masses of light gray lime-
stone and with occasional flakes of chalk.

COMANCHE PEAK FORMATION

40.9' to 80.0'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of gray cal-
careous shale, with occasional fossils,
and with occasional small masses of pyrite

TOTAL DEPTH 80.0'

TOTAL DEPTH
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DEPTH
0.0

3148

3943

ELEV.
6h1.6

63646

62744

610.0

561.6

2C-90

0.0' to 3.0' TOPSOIL and CLAY.
(Taken from driller's log)

EDWARDS FORMATION

3.0' to 14. 2' LIMESTONE, shell coquina,
very hard, massive, variably white to tan,
with numerous iran-stained solution
cavities partly filled with reddish-brown
marl and clay.

14.2' to 31.6'LIMESTONE, hard, sugary
appearance, massive, tan.

31.6' to 39. 3' LIMESTONE, medium hard,
argillaceous, massive, gray, with occasion-
al small concretionary masses of light gray
limestone, and with occasional flakes of
chalk throughout.

COMANCHE PEAK FORMATION

39.3' to 80. 0'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of gray cal-
careous clay, with occasional fossils, and
with occasional small masses of pyrite and
pyritized fossils.

TOTAL DEPTH 80. 0"

134

27.7
29.0
29.9
30,7

382

60.0

ELEV.
638.0
63744
635.5

624 46

610.3
609.0
608.1
607.3

518.0

2C-91

0.0' to 0.6' TOPSOIL
(Taken from driller's log)

0.6' to 2. 5'LIMESTONE, hard, slightly
crystalline, light brown with numerous
solution cavities partly filled with yellow
marl.

2.5' to 13.4'LIMESTONE, shell coquina,
hard, crystalline, massive, white with
numerous small solution cavities tightly
filled with sugary lime, and with occasion-
al sugary tan limestone phases in the lower
part.

13.4' to 27. 7'LIMESTONE, hard, sugary
appearance, massive, tan, with occasional
hard crystalline, white fossiliferous
limestone phases in the upper part, and with
a very hard, fractured, dense, white lime-
stone seam from 19.3' to 19.5'.

27.7' to 29.0'LIMESTONE, hard, slightly
argillaceous, fossiliferous, massive, tan,
with numerous flakes of chalk.
29.0' to 29. 9'LIMESTONE, hard, slightly
argillaceous, massive, fossiliferous,
light grayish tan, with numerous flakes of
chalk.
29.9' to 30. 7'LIMESTONE, hard, argillace-
ous, gray with numerous small concretion-
ary masses of light gray limestone having
numerous flakes of chalk, and with oc-
casional irregular tight thin partings of
dark gray calcareous shale.
30.7' to 38.2'LIMESTONE, hard, argillace-
ous, massive, gray.

COMANCHE PEAK FORMATION

38.2' to 60. 0'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight, thin partings of gray
calcareous shale, with occasional fossils
and with occasional small masses of pyrite
and pyritized fossils.

TOTAL DEPTH 60.0"

DEPTH
0,0

25.0

512

ELEV.
4973

B P

7

6DBA6C-96 Pl-10

0.0' to 8.0'CLAY, silty, gray to dark brown,
plastic.

8.0' to 9.2'CLAY, sandy, silty, brown,
plastic.

9.2' to 17. 1' SAND, silty, clayey, brown,
firm, fine to medium grained.

17.1' to 20, 4' SAND and SHELL.
(Taken from driller's log)

20.4' to 25.0'GRAVEL, sandy, medium fine.

WALNUT FORMATION

25.0' to 44. 0'SHALE, partly softened, very
slightly weathered, slightly calcareous, gray,
with occasional minor, very thin, hard, very
argillaceous, light gray limestone bands,
and with very hard, very fossiliferous, light
gray limestone bands from 27.0' to 27. 5

and 30. 7' to 31.0',

44.0' to 51. 2'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular, tight, thin partings of hard, cal-
careous, gray shale.

BOTTOM OF HOLE

DEPTH
0.0

U.S_ARMY

,_N'U.'4 [], ATt=7

ELEV.
501.5

4975

49145
A89.5

487.5

A7he3
A72.5

52

h67.5

4590
R

L5405

448.2

6D8A-97  PI1-10

0.0' to 4.0'CLAY, sandy, silty.

4.0' to 10. 0'SAND, silty, clayey brown to
tan, medium to fine grained.

10.0' to 12.0'SILT, sandy, clayey, gray,
plastic.
12.0' to 14.0'CLAY, silty, gray, plastic.

14.0' to 27. 2'SAND, silty, clayey, tan, firm.

27.2' t0 29.0'CLAY, sandy, silty, plastic
to stiff, tan.
29.0' to 31.6' SAND and gravel.
(Taken from driller's log)
BASE OF OVERBURDEN
WALNUT FORMATION
31.6' to 32, 1'SHALE, badly weathered, soft,
calcareous, yellow-brown.
32.1' to 34. 0'LIMESTONE, argillaceous,
gray, medium hard, weathered.
34.0' to 42. 5'SHALE, dark gray, soft to
medium hard, variably gray to light,
fossiliferous.

42.5' to 44, 1'LIMESTONE, argillaceous,
medium hard, fossiliferous, thin shale seams
44.1' to 44. 9'SHALE, calcareous, medium
hard, dark gray, fossiliferous.

44.9' to 47. 0'SHELL AGGLOMERATE in
shale matrix moderately hard, gray.

47.0' to 53. 3' LIMESTONE, hard, argillace-
ous, light gray, with numerous irregular
tight thin partings of gray calcareous shale
having slickensided surfaces, and with
occasional fossils.

TOTAL DEPTH 53.3'

30.0

34.0

39.1
41.0

43.0

462.3

45843

45342
45123

449.3

Lh3a3

6DBA-98

0.0' to 11. 5'CLAY, silty, plastic, tan.

11.5' to 14. 0'SILT, sandy, clayey, plastic,
brown.

14.0' to 14.8'CLAY, sandy, silty, gray.
14.8' to 18. 5'SAND, silty, clayey, tan, firm.
18.5' to 20.0'SILT, clayey, brown, plastic.

20.0' to 21.4'CLAY, sandy, silty, plastic,
sand pockets.

21.4' to 23.0'SAND, silty, clayey, fine
grained, wet.

23.0' to 30. 0'SAND and GRAVEL, coarse
grained.

TOP OF PRIMARY STRATA
WALNUT FORMATION

30.0' to 34. 0'SHALE, soft to medium hard,
. cal q ional fossils,

gray.

34.0' to 39. 1'SHALE, dark gray, medium
hard, calcareous, fossiliferous.

39.1' to 41. 0'LIMESTONE, gray, medium
hard, very argillaceous, thin shale seams,
occasional shells.

41.0' to 43. 0'SHELL AGGLOMERATE in
matrix of dark gray shale, medium hard.
43.0' to 49. 0'LIMESTONE, gray, medium
hard, very argillaceous, numerous ir-
regular thin seams and partings of shale,
occasional fossils.

DEPTH
0.0

2.0 ._,‘A 492.0

5.5 Ll 4885

9.3 - /.— 484.7

313

3645

4le5
4223

6.0

6DBA2C-99

0.0' to 31.3'CLAY, sandy, silty, stiff.

2.0 to 5. 5'SILT, sandy, clayey, stiff, gray.
5.5' to 9.3'CLAY, silty, gray, plastic to
stiff.

9.3' to 17.3'SILT, sandy, clayey, tan,

plastic to stiff.

17.3' to 21. 5'SAND, silty, clayey, tan.

21.5' to 25.5'SILT, sandy, clayey, tan,
plastic to stiff.

25.5' to 26.0'SAND, clay, silty, tan.
26.0' to 31. 3'GRAVELLY SAND grading to
sandy gravel below 29.5'.

WALNUT FORMATION

31.3' to 36. 5'SHALE, medium hard (partly
softened and slightly weathered to 32.6'),
slightly calcareous, gray, with hard, very
argillaceous, gray limestone bands from
34.3' to 34.4', 35.4' to 34.6', and 35.9' t&*
36.1'.

36.5' to 41. 5'SHALE, medium hard, slightly
calcareous, gray, with numerous thin,hard,
fossiliferous, argilaceous, light gray lime-
stone bands.

41.5' to 42. 3'LTMESTONE, hard, slightly
argillaceous, very fossiliferous(bordering
on shell agglomerate), light gray, with
occasional irregular, tight, thin partings of

hard

, calcareous, very fossiliferous, gray

shale.
42.3' to 46. 0'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of medium hard,
calcareous, gray shale.
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Mgan: Geology of Belton Reservoir Area, L

6D8AZC-102

US. ARMY

[eon RIVer, BEICounty, Texas

6DBA-101
6D2C-105
6DBA-100 6D8A-103 e
“;‘-f" w‘;:" DEPTH ELEV ELEV
" X
O bR i 0.0' to 2. 0'SILT, sandy, clayey, brown, 0.0 498.7 502.0
i : . clayey, sandy, brown. A 0.0' to 1. 4'SAND, clayey, silty, gray.
0.0' to 4. 3'SAND, clayey, silty, brown to gray. i frlabie, ' ' 6 7 S e e
L bl i Stiff fo hard, dry. 2.0' to 13. 3'SAND, silty, clayey, brown. 2.0 496.7 0.0' to 2, 0'SILT, sandy, clayey. e 1.4 to 3.5'SILT, clayey, sandy, stiff.
2.0' to 10. 4'SAND, clayey, silty, friable,
5985
4%0.8 brown. 3.5' to 5.4'SAND, silty, clayey, tan, stiff.
4.3' to 6. 5'SAND, clayey, gray, stiff. 496.6 5.4' to 11.8'SILT, clayey, sandy, plastic
a88.6 to stiff, gray.
6.5' t0 10, 7'CLAY, sandy, silty, gray to tan, 489.9 8.0' to 10. 0'SAND, clayey, silty, brown to
plastic to stiff. tan. Plastic
487.9 10.0' to 12. 5'SILT, cl
484.4 e , clayey, sandy, brown. o o '
10.7' to 12.9'SILT, clayey, sandy, brown. 10,8 f6.0%, MIBUT winyey, aandyi gray 490.2 i i
- 485.4 12.5" to 15.4'SAND, clayey, silty, tan, 123 486.4 plastic to stiff. ; . : 11.8' to 14.6'CLAY, silty, stiff, brown.
12.9' to 15. 1'SAND, clayey, silty, brown, fine to very fine. Firm. 13.3' to 15.3'SILT, clayey, sandy, brown, 12.3' to 26. 5'SANDY, silty, clayey, plastic
Biuatic: Blaskic; to stiff, brown.
480.0 o s ek . . a87.4 14.6' to 17.0'SILT, clayey, gray.
15.1' to 17. 3'CLAY, silty, sandy, brown. 481.7 5 {" e '““f’“' awn, e o 15,3 to 19. 3'SAND, clayey, silty, brown,
P Wepg i, Elaki o very fine to fine grained. e
. .2' to 18.0'SAND, cl . silty, tan, X .0 .8 tic, A
e i S Dok clayey, silty, tan 17.0' to 19.8'CLAY, silty, plastic, gray
a75.6 plasgs: 478.5 18.0' to 19.4'SILT, sandy, clayey, brown, 19.3' to 23.3'SILT, sandy, clayey, tan,
474.7 19.5' to 20.4'CLAY, silty, sandy, gray. PIsAe, SHEE Lo pIRaRE: Ase.e 19.8' to 22.0' SILT, clayey, sandy, tan-gray.
20.4' to 23. 0'SAND, clayey, silty, tan, firm. 19.4' to 22. 9'SAND, silty, brown, fine to
peny 55 very fine. 480.0
‘ o ' ’ ; .3' 10 25.3' ilty, ic. 22.0' to 24. 6'SAND, clayey, silty, tan.
23,01 to 251 0'CLAY, ailty, sandy, gray, eza?"lthoa“'s-s:ND and GRAVEL, (fish- 23.3' to 25.3'CLAY, silty, plastic o Ayhys pity, ta
; iled; description taken from driller' i
| 01 BT kR . (Fine gravel). ey 25.3' to 31.3'SAND, very fine to medium 4758 24.6' to 26. T'CLAY, silty, sandy, plastic,
| 46941 ARG e €D, , clayey, silty, gray, grained, gray-tan silty and clayey at base. gray.
‘ plastic. 26.5 ar2.2 475.3 )
| 26.0' to 31.0'GRAVEL, SAND, and SHELLS, 851 0 3R, BICLATY. sandy, silty, plasiis, 10 U BRRDlana AL chadivg,
(description taken from driller's log - 2855 4702 gray. EFsinad; ins.
| augered to 32.0'). .
28.5' to 30. 3'SAND, silty, clayey, tan.
[ Lok 31,3 i 303 468.4
‘ ALNGT PoRat ki .3' to 33.3'SILT, clayey, sandy, gray, 30.3' to 31.8'SAND, gravell, silty, clayey,
| HuiNs FORMATION plastic. 3.8 466.9 .
| 31.0' to 33. 7'SHALE, partly softened, 33.3' to 39.5' VE dy ilf 1 8 v
46144 weathered, calcareous, fossiliferous, gray. PR IR Sy S Sy e e B UEAVEL, EaAy,
4601 33.7' to 35.0'LIMESTONE, hard, very
49,1 argillaceous, slightly weathered, fossili-
£ 3 : & % a 460.0
R e S 3805 P 38.5' to 39. 3'GRAVEL, large limestone and WALNUT FORMATION
e ibidg el s ’h:le'd i 39.3 458.6 chert pebbles. 36.0' to 38, 4'SHALE, partly softened,
X i , medi ; - 2 o = : F .
ous, fossiliferous sligh:lyl::a'_::re:a;y:;e WALNUT FORMATION WALNUT FORMATION :‘;é : slightly weathered, calcareous, light gray,
S R ey, 39.3' to 43.9'SHALE, partly softened, 39.5' to 43. 6'SHALE, partly softened, very 46223 witl pArtings of hird very srgiiiaceous,
argillaceous, slightly wem:,“d'fo,,iym weathered, calcareous, gray. slightly weathered, calcareous, gray. 4045 45842 40.5' to 43. 0'GRAVEL, limestone cobbles 461.3 slightly weathered, light gray limestone.
LR.8  ferous (bordering on shell agglomerate in Sk masne el pemarked dhats e
" . . x| and gravel. ous, gray.
:_e lowetr part)r, gray with irregular, tight, AS5h.0 5. 410 45, M SHALE mardine b ¥ 43.6' to 46.5 SHAJLE,panly_soltemerlr ve‘rv 43.0 4557 39.1' to 39. 7' LIMESTONE, very hard, slight-
shale. . L i ] o
in partings of calcareous gray shal i s um hard, slightly slightly gray, with WALNUT FORMATION ly argillaceous, very fossiliferous, light
42.3" 1o 51, 8'LIMESTONE, havd, stghtly weathered, calcareous, gray. thin, hard, argillaceous, fossiliferous, light Db e S 4
eSS e 45.4' to 48. 8'LIMESTONE, hard, argillace- gray limestone bands. cRSe AR MRS (R M 0 \na0 TEHALT el chicateons,
irregular, tight, very thin partings of ous, fossiliferous, light gray, with numer- 46.5' to 47. 4'LIMESTONE,, hard, argillace- Siatherels veu CoEilnceans. [lne Biedoss axtly fossiliferous, gray, with numerois
calcareous, gray shale. Mod ST i tight s pertnge of ous, light gray, with numerous irregular, {Ecadotioh e e BRyion s e N 4542 il Goi et ans by hdites ofibird, very
90 medium hard calcareous gray shale. tight thin partings of hard, calcareous gray 486 4501 lower part), light gray, with ..umerous thin 4 43348 e Al e
W7.8 8.8 to 50. I'SHELL AGGLOMERATE, hard shale Bengs gl SsRpUA Hiht TN pArsageal 5 L :;gl-lu‘au::!é Sl;f:;.;raxn:dy o heid ikt
- . ’ v i 8 y ium v
light gray, in a matrix of medium hard cal- 47.4' to 49. 9'LIMESTONE, hard, slightly Caloarectus gray AkAle: Al fth Yaed, ik :u .
44343 M62  careous, gray shale. argillaceous, very fossiliferous, light gray 48.6' to 55.2' LIMESTONE, hard, slightly “‘c.:‘"“" e i
' " py % i i ’ us, 1
BOTTOM OF HOLE 50.1' to 51. 7'LIMESTONE, hard, slightly with transitional phases of medium hard to argillaceous, light gray, with numerous Ti;’]’“::::‘;:nd:t'o:::‘; e e
calcareous, light gray, with numerous hard shell agglomerate in a matrix of ixteguist, ught, very hiin partings of hard, f6 4360 and $44° 6 48.5", axd with's
irregular, tight very thin partings of medium hard, calcareous gray shale from SHESTEOUY, (§nRy (ARRIS- 44745 Bard, Ve Ghlchreouk, Kray dHale-phane
medium hard, calcareous, gray shale. 48.6' to 49.0' and 49.3' t0 49.9". 25k 3.5 Crom 47,5 10 47.8'.

BOTTOM OF HOLE

49.9' to 56. 5'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of medium hard,
calcareous gray shale.

56.5' to 57. 6'SHALE, hard, very calcareous,
light gray, with a hard, very argillaceous,
light gray limestone band from 57.3' to
57.4".

57.6' to 59.0'LIMESTONE, hard, slightly
argillaceous, light gray, partly fossilifer-
ous, with irregular tight thin partings and
masses of hard, very fossiliferous, very
calcareous, gray shale.

59.0' to 60.0' LIMESTONE, hard, argillace-
ous, light gray, with numerous, tight, thin
partings of hard, very calcareous, light
gray shale.

60.0' to 61.0' LIMESTONE, hard, argillace-
ous, fossiliferous, light gray, with
numerous, irregular, tight thin partings of
hard, very calcareous, light gray shale.
61.0' to 62. 5'SHALE, hard, very calcareous,
fossiliferous, light gray, with a very hard,
very fossiliferous, very light gray lime -
stone band from 61.6' to 62.0'.

BOTTOM OF HOLE

BOTTOM OF HOLE

47.8' to 48. 2'LIMESTONE, hard, very
argillaceous, gray, with numerous ir-
regular, tight, thin partings of hard,
calcareous, gray shale.

48.2' to 48. T'SHALE, medium hard, slightly
calcareous, fossiliferous, gray.

48.7' to 54. 5'LIMESTONE, hard, slightly
argillaceous, very fossiliferous, light

gray, numerous irregular tight, thin
partings of hard calcareous gray shale, and
with irregular bands of medium hard, cal-
careous, partly fossiliferous, gray shale,
and with irregular areas of medium hard, cal-
careous, partly fossiliferous, gray shale
having concretionary nodules of hard,
fossiliferous, slightly argillaceous
gray limestone from 50.3' to 51.2'
52.6' to 53.4'.

BOTTOM OF HOLE NOTE:

Borings Nos. 6D-106 to 6D-1l/ are shown in Appendix I¥.
6D~ 104 is shown on Plate |7 Appendix IT
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DEPTH ELEV.
049 66047
349 65747
1040 65047
2244 63843

33 62745

Bk 62543

4649 613.3
8540 57547
9045 570.1

2C-112

0.0' to 3.0'TOPSOIL and weathered lime -
stone boulders.
(Taken from driller's log)
EDWARDS FORMATION

3.0' to 10, 0'LIMESTONE, very hard,
crystalline, massive, white, with occasional
hard sugary tan limestone phases in the
lower part.

10.0' to 22. 4'LIMESTONE, shell coquina,
hard, slightly crystalline, massive, white,
with occasional hard sugary tan limestone
phases in the lower part.

22.4' to 33, 2'LIMESTONE, hard, sugary
appearance, massive, tan, with numerous
large solution cavities partly to tightly
filled with yellow marl, and with a very
hard, dense, brittle, fractured, light gray
chert seam from 26.1' to 26.3'.

33.2' to 35.4' LIMESTONE, medium hard,
argillaceous, massive, tan, with numerous
flakes of chalk.

35.4' to 46. 9'LIMESTONE, medium hard,
argillaceous, gray, with flakes of chalk
and small concretionary masses of light
gray limestone.

COMANCHE PEAK FORMATION

46.9' to 85.0'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of gray cal-
careous shale, with occasional fossils,

and with occasional small masses of pyrite.

85.0' to 90. 6' LIMESTONE, medium hard,
argillaceous, massive, gray.

90.6'to 110. 4' LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of dark gray
calcareous shale having slickensided sur-
faces in the upper part, with occasional
fossils, and with occasional small masses
of pyrite.

188.6

CLASSIFICATION AND REMARKS

2C-112

WALNUT FORMATION

110.4' to 115. 2'SHALE, gray, medium hard,
calcareous, thin limestone seams.

115.2' to 117. 2' LIMESTONE, medium hard,
gray, argillaceous, thin shale seams.

117.2' to 125. 1'SHALE, medium hard,
calcareous, dark gray with bands of gray
argillaceous limestone from 119.4' to
120. 4" and 122.2' to 122.6'.

125.1' to 132. 5' LIMESTONE, gray, medium
hard, very argillaceous, numerous thin
seams of dark gray calcareous shale.

132.5' to 139. 6'SHALE, compact, medium
hard, calcareous, dark gray.

139.6' to 151. 1' LIMESTONE, gray, argillace-
ous, thin shale seams, fossiliferous with
shale bands from 149.4' to 149.8' and

150.4' to 150.8'.

151.1' to 160. 8'SHALE, very calcareous,
hard, gray with limestone bands from
153.7' to 154.3', 155.0' to 155.5' and
158.6' to 159.0',

160.8' to 170. 4'SHELL AGGLOMERATE in
dark gray calcareous shale matrix, medium
hard.

170.4' to 174. 9'LIMESTONE, gray, medium
hard, argillaceous, with thin seams of
shale.

174.9' to 177. 2'SHALE, dark gray, fossilifer-
ous, calcareous, medium hard, with lime-
stone band from 175. 7' to 176. 2",

177.2' to 177. 9'SHELL AGGLOMERATE in
dark gray calcareous shale matrix, medium
hard.

177.9' to 183. 9'SHALE, dark gray, medium
hard, calcareous, fossiliferous with gray
argillaceous limestone bands from 181. 6'
to 182.0'.

183.9' to 186. 0' LIMESTONE, gray, medium
hard, argillaceous, with thin shale seams.
186.0' to 188. 6'SHALE, dark gray, compact,
medium hard, thin seams and bands of gray
limestone.

19.0

254

5341

643.0

63646

608.9

572.2

2C-113

0.0' to 1. 7'CLAY topsoil.
(Taken from driller's log)

EDWARDS FORMATION

1.7' to 19.0' LIMESTONE, very hard,
crystalline, massive, brown with numerous
large and small iron-stained vugs, and with
occasional large chert concretions.

19.0' to 25.4' LIMESTONE, shell coquina,
hard, slightly crystalline, massive, white,
with numerous large solution "cavities"
tightly filled with yellow porous lime in the
lower part.

25.4' to 39. 5'LIMESTONE, hard, sugary
appearance, massive, tan, with numerous
large solution cavities partly to tightly
filled with yellow marl.

39.5' to 41. 5'LIMESTONE, medium hard,
argillaceous, brown, with numerous flakes
of chalk.

41.5' to 53. 1'LIMESTONE, medium hard,
argillaceous, gray, with numerous flakes of
chalk and concretionary masses of light
gray limestone and occasional irregular
tight, thin partings of dark gray, calcareous
shale in the upper part.

COMANCHE PEAK FORMATION

53.1' to 89.8' LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular, tight thin partings of gray
calcareous shale, with occasional fossils,
and with occasional small masses of pyrite.

89.8' to 96.0'LIMESTONE, medium hard,
argillaceous, massive, gray.

DEPTH 4 ELEV.
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2C-113 Continued

96.0' to 115. 5' LIMESTONE, hard, slightly
argillaceous, light gray with numerous
irregular tight thin partings of dark gray
calcareous shale having slickensided sur-
faces in the upper part, with occasional
fossils and with occasional small masses
of pyrite.

WALNUT FORMATION

115.5' to 116. 7'SHALE, gray, medium hard,
calcareous.

116.7' to 118. 0' LIMESTONE, gray, medium
hard, argillaceous, thin dark gray cal-
careous shale seams.

118.0' to 121. 8'SHALE, dark gray, very
calcareous, hard, with thin gray, argil-
laceous limestone seams.

121.8' to 138. 5' LIMESTONE, gray, medium
hard, very argillaceous, thin shale seams,
fossiliferous; band of dark gray shale from
124.2' to 125.2".

138.5' to 141. 3'SHALE, dark gray, compact,
medium hard, very calcareous.

141.3' to 142. 9'LIMESTONE, gray,
argillaceous, fossiliferous, medium hard.
142.9' to 145. 3'SHALE, hard, dark gray,
very calcareous with thin seams of gray
argillaceous lime stone.

145.3' to 155. 6' LIMESTONE, gray, medium
hard, argillaceous, thin seams of dark gray
shale.

155, 6' to 166, 4' Alternating bands of dark
gray, medium hard, calcareous shale and
gray very argillaceous limestone, shale
slightly predominant material, fossiliferous.

166.4' to 178. 0'SHELL AGGLOMERAGE, in
dark gray calcareous shale matrix, medium
hard.

178.0' to 185. 1' LIMESTONE, gray, calcare-
ous, medium hard, thin shale seams, fos-
siliferous bands of dark gray shale from
181.6' to 182.5' and 183. 1' to 183.7'. Shell
agglomerate in shale matrix from 183.7'

to 184.4".

185.1' to 187. 3'SHALE, dark, gray, very
calcareous, with several 0.1' wide seams
of gray limestone, fossiliferous.

187.3" to 191. 0'LIMESTONE, gray, argillace-
ous, medium hard, with bands of dark gray
shale from 189.1' to 189.4', 189.6' to

189. 9" and 190.2' to 190. 6', fossiliferous.

191.0' TOTAL DEPTH

ELEV.
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2C-114

0.0' to 1. 5'TOPSOIL.
(Taken from driller's log)
EDWARDS FORMATION

1.5' to 9. 7’ LIMESTONE, very hard, crystal-
line, variably tan to white, with occasional
"pinhole" vugs, with occasional large
solution "cavities' tightly filled with

yellow marl from 7.0' to 8. 1', and with
numerous large vugs in the upper part.

9.7' to 22.4'LIMESTONE, shell coquina,
hard, crystalline, massive, variably
white to tan, with occasional sugary tan
limestone phases in the lower part.

22.4' to 33.6'LIMESTONE, hard, massive,
sugary appearance, tan, with occasional
solution cavities partly to tightly filled
with yellow marl.

33.6' to 35.8' LIMESTONE, medium hard,
slightly argillaceous, grayish brown, with
occasional fossils, with falkes of chalk
throughout, and with irregular tight thin
partings of gray calcareous clay in the
lower part.

35.8' to 46.3' LIMESTONE, medium hard,
argillaceous, massive, variably light gray
to gray, with occasional small concretion-
ary masses of light gray limestone in the
upper part, and with occasional flakes of
chalk throughout.

COMANCHE PEAK FORMATION
46.3' to 81.0'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular, tight, thin partings of gray
calcareous shale, with occasional fossils,
with occasional small masses of pyrite and
pyritized fossils.

81.0' to 89.9' LIMESTONE, medium hard,
argillaceous, variably light gray to gray,
with numerous irregular, tight, thin
partings of gray calcareous shale in the
upper part.

89.9' to 109. 3' LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of dark gray

2C-114 Continued

WALNUT FORMATION

109.3' to 115. 5'SHALE, gray, hard, very
calcareous, fossiliferous. Limestone band
from 111.3' to 111.5'.

115. 5' to 131. 7'LIMESTONE, medium hard,
very argillaceous, thin shale seams, gray,
fossiliferous, with dark gray shale band
from 118.3' to 118.9'.

131.7' to 134, 0'SHALE, gray, medium hard,
very calcareous.

134.0' to 135. 6' LIMESTONE, gray, medium
hard, argillaceous, thin shale seams.
135.6' to 136. 7'SHALE, gray, very calcare-
ous, hard, fossiliferous.

136. 7' to 159. 0' LIMESTONE, gray, medium
hard thin shale seams, gray, fossiliferous,
argillaceous, with gray shale bands from
155. 9" to 156.5' and 156. 7' to 157. 6.

159.0' to 160. 5'SHALE, dark gray, medium
hard, fossiliferous, calcareous.

160. 5' to 170. 0'SHELL AGGLOMERATE in
dark gray shale matrix, medium hard.

170.0' to 174. 7' LIMESTONE, medium hard,
gray, very argillaceous, thin shale seams,
fossiliferous.

174.7' to 175. 9'SHALE, dark gray, medium
hard, calcareous, fossiliferous.

175. 9" to 176. 9' LIMESTONE, gray, medium
hard, argillaceous, thin shale seams.
176.9' to 177. 5'SHELL AGGLOMERATE in
dark gray calcareous shale matrix.

177.5' to 178. 4'SHALE, gray, hard,
fossiliferous, very calcareous.

178.4' TOTAL DEPTH

calcareous shale having slickensided sur-
faces, with occasional fossils, and with
occasional small masses of pyrite and
pyritized fossils.
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Colligan: Geology of Belton Reservoir Area, | eon River, Bell County, Texas

DEPTH ELEV
0.0 652.2
8.0 64442
.0 6382
1847 63345
38.3 613.9
48,1 601
86.8 65 &4

MU Scholar

2C-115

0.0' to 8. 0'SILT and boulders.

8.0' to 14. 0'SILT and sand.

EDWARDS FOR MATION

14.0' to 18. 7'LIMESTONE, medium hard,
occasionally soft and friable, slightly
arenaceous, very fossiliferous (becoming a
shell coquina from 17.2' to 17.8'),
weathered, massive, brown, with a large,
very hard, brittle, light gray chert con-
cretion from 18.0' to 18.1'.
18.7' to 38.3' LIMESTONE, hard, sugary
ive, tan, with si
open solution cavities, with occasional
fossiliferous crystalline white limestone
phases in the extreme upper part, and with
a tight vertical fracture from 31.5' to
32.3'.

38.3' to 48. 1'LIMESTONE, medium hard,
argillaceous, massive, gray, with numerous
irregular, tight, thin partings of dark

gray calcareous shale from 39. 7' to 40.8',
and with a transitional, almost soft, very
argillaceous phase in the lower part.

COMANCHE PEAK FORMATION
48.1' to 86. 8' LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular, tight, thin partings of gray
calcareous clay, with occasional fossils
and with occasional small masses of pyrite
and pyritized fossils.

TOTAL DEPTH 86. 8'

15.7

88.5

ELEV.
663 ek

658.1

6528

64747

63044

6262

57he9

2C-117

0.0' to 5.3'SILT, boulder, and gravel.
(Taken from driller's log)

EDWARDS FORMA TION
5.3' to 10. 6'LIMESTONE, very hard, fossili-
ferous, crystalline, vuggy, brown.

10.6' to 15. 7' LIMESTONE, hard, fossilifer-
ous, massive, crystalline, white, with
numerous tiny vugs throughout.

15.7' to 33.0'LIMESTONE, hard, sugary
appearance, massive, tan, with numerous
large solution cavities partly filled with
marl in the lower part.

33.0' to 37. 2'LIMESTONE, medium hard,
argillaceous, light brown, with numerous
flakes of chalk.

37.2' to 45. 2' LIMESTONE, medium hard,
argillaceous, massive, gray.

COMANCHE PEAK FORMATION
45.2' to 82.2'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of gray cal-
careous shale having slickensided surfaces,
with occasional fossils, and with occasional
small masses of pyrite.

82.2' to 88. 5' LIMESTONE, medium hard,
argillaceous, massive, gray.

88.5' to 103. 9'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of dark gray
calcareous shale having slickensided sur-
faces, with occasional fossils, and with
occasional small masses of pyrite.

DEPTH
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2C-117  P1-13 Continued

WALNUT FORMATION

103.9' to 104. 7' LIMESTONE, medium hard,
gray shaly.

104.7' to 120. 6'SHALE, medium hard, to
hard, calcareous, compact, gray limestone
bands from 109.8' to 110.1', 110.7' to
111.0', 115.2' to 115.5', 117.0' to 117.3'
and 119.0' to 119.5'.

120. 6' to 133. 5' LIMESTONE, gray, medium
hard, argillaceous, thin shale seams.

133.5' to 140. 2'SHALE, hard to very hard,
gray, calcareous, numerous thin seams and
bands of gray limestone.

140.2' to 152. 6' LIMESTONE, gray, medium
hard, argillaceous with bands of dark gray
calcareous shale from 142.5' to 143.0',
and 151.6' to 152.0'.

152.6' to 164. 3'SHALE, gray, medium hard,
very calcareous, with limestone bands from
154.1' to 154, 6', 155.4' to 155.9', and
159.0' to 199.9', fossiliferous.

164.3' to 169. 8'SHELL AGGLOMERATE in
dark gray shale matrix, medium hard with
bands of fossiliferous shale from 165.9' to
167.0' and 167.4' to 167.9'".

169.8' to 174. 0'LIMESTONE, gray, argillace-
ous, medium hard, thin dark gray shale
seams.

174.0' to 176. 7'SHALE, dark gray, medium
hard, fossiliferous, gray limestone band
from 175.1' to 175.8".

176.7' to 177. 6'SHELL AGGLOMERATE, in
dark gray shale matrix, medium hard.
177.6' to 178. 3' LIMESTONE, medium hard,
gray, argillaceous.

178.3' to 180. 6'SHALE, hard, very calcare-
ous, gray.

180. 6' to 186. 2' LIMESTONE, argillaceous,
gray, medium hard, fossiliferous, shale
seams.

186.2' to 190. 1'SHALE, medium hard, dark
gray, calcareous, thin seams of gray
argillaceous limestone.

190.1' TOTAL DEPTH

DEPTH
0.0
1.0

3.0

272

74

2C-118

0.0' to 1.0' SILT.
1.0' to 3.0' CLAY.
(Taken from driller's log)
EDWARDS FORMATION
3.0' to 9.0' LIMESTONE, shell coquina, hard,
massive, white, iron-stained.

9.0' to 24. 9'LIMESTONE, hard, massive,
sugary appearance, tan, with numerous
large iron-stained solution cavities partly
to tightly filled with yellow marl.

24.9' to 27.2' LIMESTONE, medium hard,
argillaceous, grayish brown, with numerous
small flakes of chalk, and with occasional
tight irregular partings of gray calcareous
shale.
27.2' to 34. 7' LIMESTONE, medium hard,
argillaceous, gray, with numerous flakes of
chalk and large concretionary masses of
light gray limestone in the extreme upper
part, and with occasional small concretion-
ary masses of light gray limestone through-
out.

COMANCHE PEAK FORMA TION
34.7' to 71. 5' LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of gray cal-
careous shale, with occasional fossils, and
with occasional small masses of pyrite.

71.5' to 77.4' LIMESTONE, medium hard,
argillaceous, massive, gray.

77.4' to 97. 6' LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of dark gray
calcareous shale having slickensided sur-
faces, with occasional fossils and with
occasional small masses of pyrite.

DEPTH

ELEV

2C-118 Continued

WALNUT FORMATION

97.6' to 104.2'SHALE, gray, hard, very
calcareous, thin seams and nodular pieces
of gray limestone.

104. 2" to 106. 8' LIMESTONE, gray, very
argillaceous, medium hard, thin shale
seams and partings.

106. 8' to 112. 2'SHALE, gray, medium hard,
calcareous, thin seams and nodular pieces
of gray limestone, band of gray argillace-
ous limestone from 108.5' to 109. 2'.

112.2' to 121. 0'LIMESTONE, gray, medium
hard, argillaceous, occasional fossils, thin
seams and partings of dark gray shale.

121.0' to 127. 6'SHALE, dark gray, medium
hard, calcareous, occasional fossils.

127.6' to 128. 9'LIMESTONE, gray, medium
hard, argillaceous.

128.9' to 133, 3'SHALE, dark gray, occasion-
al seams and nodular pieces of gray lime-
stone, medium hard.

133.3' to 138. 4' LIMESTONE, gray, medium
hard, argillaceous, occasional fossils.

138.4' to 150. 5'SHALE, dark gray, medium
hard to hard, calcareous, occasional
fossils; gray limestone bands from 145. 4'
to 145.8" and 148.0' to 148. 4'.

150. 5' to 159. 0'SHELL AGGLOMERATE in
dark gray caleareous shale matrix, medi-
um hard.

159.0' to 162. 5'Alternating bands of dark
gray calcareous shale and gray argillace-
ous limestone, medium hard, fossiliferous.
162.5' to 176. 4'SHALE, dark gray, medium
hard to hard with irregular seams and
nodular masses of gray limestone, bands of
gray limestone from 170.0' to 170. 5 and
173.4' to 173.9', fossiliferous.

NOTE:
Boring 2C-116 s shown on Plote |7 Appendix OI.
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6c-121
2c-119 S
- —_— 2c-119 Continued
" W b |
g‘io DEPT| Biky DEPTH ELEV. DEPTH ELEV CLASSIFICATION AND REMARKS DEPTH ELEV. DEPTH ELEV CLASSIFICATION AND REMARKS
4 he g 0.0' to 1.2'Soil and weathered limestone - 80 S EDWARDS FORMATION
B 0.0' to 1.5' SILT. 0 =t
S $ieh 1R ok b 94.0' to 112. 8' LIMESTONE, hard, slightly W b bostiders, Iy 0.0' to 13.8'LIMESTONE, shell coquina,
3 : 3 argillaceous, light gray, with numerous {Taken from drllles's log) hard, massive, white, with occasional
irregular tight thin partings of dark gray EDWARDS FORMATION solution cavities tightly filled with yellow
5.2 calcareous shale having slickensided sur- 1.2' to 5.2’ LIMESTONE, shell coquina lime, and with numerous hard sugary tan
EDWARDS FORMATION faces, with occasional fossils, and with BUsl saawsive, s wilh & horisonial limestone phases in the lower part.
e e occasional small masses of pyrite. st i 2c-122 Continued
. o ) ve rd, i
crystalline, massive, variablryvun to 5.2' to 24. 9'LIMESTONE, hard, sugary
Srows, with wisierons large to smsi] vags appearance, massive, tan, with numerous e "
A 3. P 2 i - Conti d
e v o voed i Ope e o e wauws FomATION
cavity from 10.8' to 15.0'. ECaracet S s
numerous solution cavities partly filled 100. 2" to 106. 0'SHALE, very calcareous,
with yellow marl throughout. medium hard, gray, thin seams and
WALNUT FORMATION 13.8' to 25. 5'LIMESTONE, hard, sugar nodular pieces of gray argillaceous lime-
=EMA LIV gary
98.2' to 104. 5'SHALE, medium hard, cal- appearance, massive, tan, with occasion- stone.
careous, . thi al solution cavities partly to tightly filled
s MR Bandn ol grey Wit ysilow pikel, 106.0' to 108. 2' LIMESTONE, gray, medium
WALMDE FORMATION hard, very argillaceous, occasional fossils.
B 108. 2' to 112. T'SHALE, hard, very calcare-
1945 ol ; 112.6' to 120. 8'SHALE, medium hard, gray, ous, gray argillaceous, limestone, hard
9. 5' to 24. 3'LIMESTONE, shell coquina, calcareous, gray, argillaceous, limestone 10805 P 53746 s : from 109.2' to 109.5' and 110.5' to 111.0".
hard, massive, crystalline, variably white band from 114.4' to 115.0'. g 104. 5' to 106. 5' LIMESTONE, gray, medium
to tan. 10645 53546 hard, very argillaceous, occasional fossils, 112.7' to 122. 8' LIMESTONE, gray, medium
F= thin shale seams. hard, argillaceous, thin seams of dark
106. 5 g
. ! S .5' to 110. 2' Alternating bands of gray gray shale, a few fossils.
4.3 54. :a::nsci 0'LIMESTONE, hard, sugary i o 24.9' to 25. T'LIMESTONE, medium hard, argillaceous limestone and dark gray cal-
PP e, massive, tan, with numerous el iile i careous shale, medium hard to hard
large solution cavities partly to tightl 2547 6164 are RO STRRRAE, . . i 255 6182
iied With Fallow mer) foam 31 1 4s- 120. 8' . . 25.7' to 35. 7' LIMESTONE, medium hard, 110.2' to 121. 5'LIMESTONE, gray, argil-
fified yellow marl from 31.1' to 20.8' t0 126. 9' Alternating bands of gray S edlkER LR, G¥ey. Wik shmeseus obe laceous, medium hard, occasional fossils, 25.5' to 27. 1'LIMESTONE, medium hard,
7 argillaceous limestone and dark gray cal- et aibey hiasues Ot Hibht gray lirs stone thin dark gray calcareous seams and argillaceous, massive, grayish-brown.
carecus shate, medium hard. aid fiakes of chalk in the upper part. partings. 27.1' to 36. 0'LIMESTONE, hard, argillace-
ous, gray, with numerous concretionary
masses of light gray limestone in the upper
part, and with numerous flakes of chalk A ;
126.9' to 139. 0'LIMESTONE, gray, medium throughout. oui‘a ::‘ 121 GSRALOR MkeS N2V RISE R Ae
hard, argillaceous, fossiliferous, band of FLERAY PR
dark gray shale from 138.0' to 138.5'. COMANCHE PEAR FORMATION
ANCHE PEAK FORMATION
37.0 37.0' to 39. 3'LIMESTONE, hard, slightly 35.7' to 68, 0'LIMESTONE, hard, slightly .COM . . i
argillaceous, tan, with numerous flakes argillaceous, light gray, with numerous 121.5' to 131. 5'SHALE, gray, very cal- 36.0' to 65. 4' LIMESTONE, hard, slightly 127.9' to 131. I'LIMESTONE, gray, medium
) of chalk. irregular tight thin partings of gray cal- careous, hard, with small concretionary argillaceous, light gray, with sumerous hard, argillaceous, thin, dark gray shale
39.3' to 50.8' LIMESTONE, medium hard, careous shale, with occasional fossils, masses of gray argillaceous lime stone, irregular tight thin partings of gray cal- seams.
argillaceous, gray, with occasional con- with occasional small masses of pyrite, occasional fossils, band of hard gray chsweun EEale) Jeith accastonal tosalle; with 51, 140 1¥2. SIBHAL: 3
cretionary masses of light gray limestone, and with numerous irregular iron-stained limestone 129.0' to 130.1'. occasional small masses of pyrite and - °" e E-“"J‘;"Y ‘“1}5;:'-
and with occasional flakes of chalk. ' ' pyritized fossils. ous; small concretionary nodules of lig]
fractures from 59.3' to 68.0'. gray limestone.
3 132.3' to 140. 0'LIMESTONE, gray, medium
139.0' to 147.2'SHALE, calcareous, dark L hard, very argillaceous; a few fossils and
gray, hard, fossiliferous, with numerous & thin shale seams.
thin limestone seams and bands. 1Bl.5 =
131.5' to 144. 9'LIMESTONE, gray, very
argillaceous, occasional fossils, numerous
P irregular shale seams and partings. e 140.0' to 144. 9'SHALE, soft to medium
50,8 COMANCHE PEAK FORMATION hard, dark gray, calcareous, fossiliferous,
50.8' to 89. 2' LIMESTONE, hard, slightly = = shaly limestone bands from 140.9' to
argillaceous, light gray, with numerous 147.2' to 157. 0'LIMESTONE, gray, medium K 141.2', 141.4' to 141.6' and 144.5' to
irregular tight thin partings of gray hard, argillaceous, thin dark gray shale £ 144.9'.
calcareous shale, with .occasional fossils, seams and partings. 144.9' to 151, 2' Alternating bands of dark
and with occasional small masses of pyrite + gray to black calcareous shale and light
and pyritized fossils. gray argillaceous, fossiliferous limestone,
5 | medium hard.
(3 PR |
144.9' to 150. 7'Alternating bands of gray | 151.2' to 160. 4'SHELL AGGLOMERATE in
) argillaceous limestone and calcareous & matrix of dark gray calcareous shale,
157.0' to 165. 8'SHALE, dark gray, compact, ~ shale, medium hard, fossiliferous. medium hard.
calcareous, medium hard, nodular lime- 4 oy
stone seams fossiliferous, limestone bands ] " ’ ’ o
from 160.0' to 160, 5' and 163. 5' to 164.3". 150.7 [=Thora 654 5783 65,4’ to 80. 0'LIMESTONE, medium hard,
eT] 150. 7' to 159. I'SHELL AGGLOMERATE in arpiiincesas, greg, Wi womurous br-
68.0' to 78, 9'LIMESTONE, medium hard Yreu dark gray calcareous shale matrix, hard to #hgular tykt thin paziiugs of gray ealcare-
68,0 5™l o ORGSR MRS o] di d 4 e ous shale in the upper part, and with
argillaceous, gray, with numerous irregu- o medium hard. p= peiendimaing
llhr lhah' '-:m_p-rtmss_of gray calcarecus D= i 160.4' to 164. 8' LIMESTONE, gray, medium
165.8' to 175. 6'SHELL AGGLOMERATE, in .u.' "d‘l“ with occasional irregular iron- by illaceous, thin seams of
dark gray shale matrix, medium hard to staitied (xactuves. -3 liferous, band of dark gray
hard. K ad calcareous shale from 163.7' to 164.1'.
10 RSER .0 : ) B 164.8' to 168. 3'SHALE, dark gray, calcare-
1599 | o2 159.1' to 159. 9'SHALE, dark gray, calcare- ~] ous, medium hard, fossiliferous.
ous, medium hard, fossiliferous
159.9' to 167. 5' LIMESTONE, gray,
"gm":’o“ e dion R A = 168.3' to 170. 0' LIMESTONE, gray, medium
78.9' to 98.2'LIMESTONE, hard, slightly ; 2 L iRt 3 hard, argillaceous, thin shale seams
789 %32 el e ings of dark gray calcareous shale, medium | ] s y .
e '_i ngar{: b o(":'“:"“’ hard, fossiliferous, with shell agglomerate ) 80.0' to 100, 2' LIMESTONE, hard, slightly '170.0 7.7 b“’;“‘"°“l‘(" ‘:‘."l 3::;’ fll'l‘"““’ shale
175. 6' to 176. 9' LIMESTONE, gray, medium c‘lcfm’“ Eh.u 1..5;,, "l‘lgi‘ckms'i;tdﬂny from 164.9" to 166.8'. 80.0 . 56347 argillaceous, light gray, with numerous and from 169.4' to 169.7'.
BAFd. (AUKly. M3 Tacek Witk Seeariinel Tasntin e i e L T
176.9' to 177. 8'SHELL AGGLOMERATE in S ml.l:!! & #i4d 16705 AL calcareous shale having slickensided sur-
dark gray shale matrix, medium hard. BEESE TOTAL DEPTH J faces in the upper part, with occasional
177.8' to 180. 9' LIMESTONE, gray, medium R | fossils, and with occasional small masses
hard, very argillaceous, shale seams and F) of pyrite and pyritized fossils.
bands. (4
180. 9' to 182. 8'SHALE, dark gray to black, <
89.2' to 94. 0'LIMESTONE, medium hard scmpech ortbal SRra e RIS T NOTE :
8942 > seams, fossiliferous. .
_ngm-ceou , light gray, with numerous 182. 8 to 184. 3' LIMESTONE, gray,medium Boring 2C-120 is shown on plate |7 App. II.
lc::f:‘:: :xg:t ‘t)n: p’rllng‘l of d-.rk gray hard, argillaceous, fossiliferous. " i
i Vl;‘t‘l' e -"‘ﬁ slickensided sur- 184.3' to 189. 0'SHALE, dark gray, calcare-
. occasional fossils, and with ous, medium hard, fossiliferous.
0 occasional small masses of pyrite. 346, /6% 1a S0
.0' to 190. 1'LIMESTONE, gray, very
argillaceous, medium hard, thin shale
seams. BRAZOS RIVER BASIN, TEXAS
190.1' to 191. 6'SHALE, black, compact,
calcareous, medium hard, thin gray lime- BELTON RESERVOIR
stone bands.
LEON RIVER, TEXAS
191.6' TOTAL DEPTH CORE BORINGS
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DEPTH ELEV.
0.0 63743
2.5 634.8
9eh 627.9
2k.1 6132
2.5 612,8

(

|

|

|

|

| 33k 60349

|

!

)

571
56045
e

|

|

\

|

|

[

|

2C-123

0.0’ to 2. 5'CLAY, sandy, and limestone.

(Taken from driller's log)

EDWAR! FORMATION

2.5' to 9. 4'LIMESTONE, shell coquina, hard,
massive, white with solution "cavities"
tightly filled with hard porous lime, with
numerous iron-stains in the upper part,
and with occasional transitional phases of
hard sugary massive tan limestone in the
lower part.
9.4' to 24. 1'LIMESTONE, hard, sugary
appearance, massive, tan, with occasional
solution cavities partly to tightly filled
with yellow marl.

24.1' to 24. 5' LIMESTONE, very hard,
slightly crystalline, vuggy, grayish brown.
24.5' to 33. 4/ LIMESTONE, hard, slightly
argillaceous, gray, with occasional con-
cretionary masses of light gray limestone,
and with flakes of chalk throughout.

COMANCHE PEAK FORMATION

33.4' to 66.2' LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of gray cal-
careous shale, with occasional fossils, and
with occasional small masses of pyrite and
pyritized fossils.

66.2' to 76. 7'LIMESTONE, variably hard to
medium hard, argillaceous, gray, with
occasional irregular tight thin partings of
dark gray calcareous shale in the upper part.

76.7' to 96.2' LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of dark gray
calcareous shale having slickensided sur-
faces in the upper part, with occasional
fossils, and with numerous small cubic
pyrite crystals in the extreme upper part.

DEPTH ELEV.

541.1

53443

.08.9

'M"v'm-n-
T

1194 517.9

|
I

I

1266 510.7

138.0 499.3

U768

489.9

_

|

3

G

R

1636 [dEH] 4n.7

2C-123

Continued

WALNUT FORMATIO

96.2' to 103. 0'SHALE, gray, hard, very
calcareous, occasional nodular pieces of
gray limestone.

103. 0 to 107. 8'LIMESTONE, gray, medium
hard, argillaceous, occasional shells and
thin dark gray shale seams.

107. 8' to 108. 9'SHALE, hard, very calcare-
ous, gray.

108.9' to 119. 4' LIMESTONE, gray, very
argillaceous, numerous thin seams and
partings of gray shale, medium hard.

119.4' to 126. 6'SHALE, very calcareous,
hard, gray.

126.6' to 138. 0'LIMESTONE, hard, gray,
very argillaceous, occasional shells, bands
of dark gray calcareous shale from 127.9'
to 128.5' and 137.3' to 137. 7.

138.0' to 147.4'SHALE, hard, very calcare-
ous, gray, numerous thin seams and
nodular pieces of gray limestone, argillace-
ous limestone band from 143.0' to 143.3'
and 144.1' to 145.1".

147.4' to 158. 0'SHELL AGGLOMERATE in
matrix of dark gray calcareous shale,
medium hard, shale seams.

158.0' to 159.2' Thin alternating bands of
gray calcareous shale and argillaceous
limestone, fossiliferous, medium hard.
159.2' to 160. 4'SHALE, hard, very calcare-
ous, occasional fossils, gray.

160.4' to 163. 6' LIMESTONE, gray, medium
hard, argillaceous, occasional fossils
clusters of pyrite and thin shale seams. Band
of dark gray calcareous shale from 162.3'

to 163.0°.

DEPTH ELEV
0.0 63640
9a1 6265
24.0 612.0
254 61046 +
3044 60546
35.0 601.0

F
2
S
3
Il
3
J
£l
6747 5683
773 558.7
o
(s

EDWARDS FORMATION

0.0' to 9. I'LIMESTONE, shell coquina,
hard, crystalline, massive, white, with
occasional small solution "cavities"
tightly filled with calcareous material,
and with numerous hard sugary tan lime-
stone phases in the lower part.

9.1' to 24. 0'LIMESTONE, hard, sugary
appearance, massive, tan, with occasional
solution cavities partly to tightly filled

. with yellow-brown marl.

24.0' to 25. 4'LIMESTONE, very hard,
crystalline, fossiliferous, grayish-tan.
25.4' to 30. 4'LIMESTONE, hard, slightly
argillaceous, fossiliferous, light gray,
with irregular tight thin partings of gray
calcareous shale, and with numerous flakes
of chalk.

30.4' to 35.0'LIMESTONE, hard, argillace-
ous, massive, gray.

COMANCHE PEAK FORMATION

35.0' to 67. 7'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of gray cal-
careous shale, with occasional fossils, and
with occasional small masses of pyrite and
pyritized fossils.

67.7' to 77.3' LIMESTONE, variably medium
hard to hard, argillaceous, gray, with
occasional irregular tight thick partings

of gray calcareous shale.

77.3' to 96. 8' LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular tight thin partings of dark

gray calcareous shale having slickensided
surfaces in the upper part and with
occasional fossils.

DEPTH

ELEV.

olligan: Geology of Belton Reservoir Area, Leon River, Bell County, Texas

CLASSIFICATION AND REMARKS

2C-124 Continued

WALNUT FORMATION
96.8' to 98.9'LIMESTONE, gray, medium
ard, very argillaceous, thin shale seams,
fossiliferous, with shale bands from 97.2'
to 97.8' and 98.1' to 98. 8'.
98.9' to 102. 8'SHALE, dark gray, medium
hard, fossiliferous, calcareous.

102.8' to 120. 3' LIMESTONE, gray, medium
hard, very argillaceous, fossiliferous,dark
gray calcareous shale bands from 105.3' to
106.0', 106.3' to 106.9', 107.0' to 107.3"
and 109.0' to 109.3'.

120.3' to 126. 0'SHALE, gray, compact,
medium hard, calcareous, fossiliferous,
limestone band from 123.2' to 124.5'.

126.0' to 143, 5' LIMESTONE, gray, medium
hard, argillaceous, thin shale seams,
fossiliferous, with shale bands from
129.0' to 129.6', 129.8' to 130.2', 138.1'
to 138.8' and 139.2' to 139.6'.

143.5' to 146. 2'SHALE, gray, medium hard,
calcareous, fossiliferous, gray limestone
bands from 144.5' to 144.8' and 145.4' to
145.8".

146. 2" to 147. 5'LIMESTONE, gray, argillace-
ous, medium hard, with thin dark gray

shale seams.

147.5' to 150. 6'SHALE, medium hard, gray,
calcareous with limestone bands from

149.1' to 149.4' and 149. 7' to 150.2".

150. 6' to 157. 7'SHELL AGGLOMERATE in
dark gray shale matrix, medium hard.

157.7' to 162. 5' LIMESTONE, gray, medium
hard, argillaceous, thin shale seams,
fossiliferous

162. 5' to 164. 9'SHALE, dark gray, very
calcareous and fossiliferous, gray lime-
stone band from 163. 7' to 163.9".

164.9' to 165. 9' LIMESTONE, gray, hard,
argillaceous, fossiliferous

165.9' to 168. 5'SHALE, medium hard, gray
calcareous with thin gray argillaceous
limestone bands.

DERTH
0.0

6361

6845

ELEV.

622.9

608,7

5971

5598

558 ol

2C-125

EDWARDS FORMATION

0.0' to 18.2'LIMESTONE, hard, sugary
appearance, massive, tan, with occasional
large solution cavities partly to tightly
filled with yellow marl, with a very hard
crystalline brown limestone phase from
1.3' t0 2.0', and with a hard massive
white shell coquina from 15.0' to 18.2'.

18.2' to 25. 8' LIMESTONE, medium hard,
argillaceous, gray, with occasional flakes
of chalk, and with occasional calcite-lined
vugs.

COMANCHE PEAK FORMATION

25.8' to 63. 1'LIMESTONE, hard, slightly
argillaceous, light gray, with numerous
irregular, tight thin partings of gray cal-
careous shale, with occasional fossils, and
with occasional small masses of pyrite.

63.1' to 68. 5' LIMESTONE, medium hard,
argillaceous, somewhat shaly, gray.

68.5' to 86. 2' LIMESTONE, hard, slightly
argillaceous, light gray, with ntmerous
irregular tight thin partings of dark gray
calcareous shale, having slickensided sur-
faces (surfaces also iron-stained from
69.5' to 75.0'.), with occasional fossils,
and with occasional small masses of pyrite.

DEPTH

1072

)
110.6

31944
12044

122.0

129.0

133.8

13549

|
)

St

5
g
¥

53647

53342

5232

51547

512.3

50345
50245

50049

493.9

489.1

4874

48146

47644

CLASSIFICATION AND REMARKS

2C-125 Continued

WALNUT FORMATION

86.2' to 89. 7'SHALE, hard, vary calcaregus,
gray, gray argillaceous limestone band
from 86.7' to 87.6'.

89.7' to 99. 7'SHALE, dark gray, calcareous,
medium hard, occasional shells and thin
seams and nodular clusters of gray argil-
laceous limestone.

99.7' to 107. 2'SHALE, very hard, very
calcareous, with numerous concretionary
nodules of hard very argillaceous gray
limestone.

107. 2" to 110. 6' LIMESTONE, gray, argil-
laceous, medium hard, thin dark gray shale
seams, occasional shells.

110.6' to 119.4'SHALE, gray, hard, very
calcareous, occasional concretionary
nodules of hard argillaceous limestone.

119.4' to 120. 4' LIMESTONE, gray, very
argillaceous, medium hard.

120.4' to 122.0' Thin alternating bands of
dark gray calcareous shale and gray argil-
laceous limestone, medium hard.

122.0' to 129.0' LIMESTONE, gray, argil-
laceous, medium hard, occasional seams
of dark gray shale.

129.0' to 133. 8'SHALE, gray, hard, very
calcareous, thin seams of gray argillace-
ous limestone.

133.8' to 135.9' Alternating bands of dark
gray shale and gray argillaceous limestone,
medium hard.

135.9' to 144, 0'SHALE, dark gray, medium
hard, calcareous, thin limestone seams,
fossiliferous, band of gray argillaceous
limestone, 139.2' to 140.0'.

141.3' to 146. 5'SHELL AGGLOMERATE in
matrix of dark gray shale, medium hard.

146. 5' to 147. 5'SHALE, dark gray, calcare-
ous, medium hard, fossiliferous.
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OF‘ ENGINEERS U. S. ARMY

C pu | C oo C L] AW - AL 451 A -
rOTTOTCTT OCICTICCT OCTTCES, VOLIT, NO. 5 [, ATL /7
ELEV.
528.5  6C-126
52740 0.0 to 1.5' Road fill - boulders.
1.5' to 4.5' CLAY, brown, silty
L 5289 4 5 108.9' CLAY, brown, very hard and dry. 26.129 2G-130
(Taken from driller's log) —_— T
51946 WALNUT FORMATION 2C-128 6D 2C-131
8.9 to 11.07 SHALE, partly softened, badly
517.5  weathered, calcareous, yellow. v Sy 2c-128 Continued DEPTH ELEV. DEPTH ELEV. DEPTH ELev.
. . : 0,0 62342 040 63643 040 1 020 50146 0.0' to 3.0' CLAY, silty, sandy, gravelly.
11.0' to 16. 4 LlMESTONE{hVﬂH;MY :“d and 301 80 4 21 TOFBOIL & okt wanthered Hisme= 12 635.1 0.0" to ). 2" TOPSOIL - weathered limestone. Gl 0.0' to 4. 2' Topsoil-soft weathered lime- Brown to gray.
partly softened, badly weathered, very it R 96.1' to 98. 1' LIMESTONE,gray,argillaceous, & {aken from Drillerts lag) stone. (Taken from driller's log)
argillaceous, light yellowish-gray. . (Eiken i e atinats tog) medium hard, thin gray shale seams. 3.0' to 5.0' SAND, clayey, silty, brown.
512,1 16.4' to 19. 3' LIMESTONE, hard, slightly i I 98.1' to 102. 7vsgALE,dark gray, compact, EDWARDS FORMATION V4 . EDWARDS FORMATION 3.0 498.6 Plastic.
weathered, very argillaceous, light gray. EDWARDS FORMATION calcareous, medium hard, with band of gray 1.2' to 8.47 LIMESTONE, hard, crystalline, 3 g N b
YRR ¥ — " P 100. 4' to 101.1' . " o s 5.0' to 7.0' SAND, clayey, brown.
' 4.2' to 17.8' LIMESTONE, hard, sugary imestonefrom 100. 4} to 101, 1" very fossiliferous (almost shell coquina), 4.2' to0 6.5' LIMESTONE, hard,fossiliferous .0 496.6
19.3' to 20.1' LIMESTONE, hard, very e, & ith fonal massive, white. 65 6351 crystalline, variably tan to brown, with . . e iont :
e i i L bt e o 102. 7' to 105. 2' LIMESTONE, gray,argillace- numerous solution cavities partly to tightly 7.0 4946 7.0 to 9.0' CLAY, silty, sandy, light gray
5081 argillaceous, light gray. small solution cavities partly to tightly . e i seY B'h 57 filse Wil miail ronlagitden
20.1' to 21.4' SHALE, hard, very calcareous, : a " Tine: ous, medium hard, thin shale seams. 9 ) " illed wi aceous - wi
50741 2l filled with argillaceous lime 5 8.4' to 20.5' LIMESTONE, m::, sugary b S s ot calcite. 5.0 e
x " ” appearance, massive, tan, with occasional
21.4' to 24.6' SHALE,medium hard, cal- L] fossiliferous crystalline phases, and with . .
careous, gray ToRk, 2+4s N0T: 4 SHALE: i E Y P! , 6.5' to 16.9' SHELL COQUINA, hard, WALNUT FORMATION
» 7 2 .4 * eous, iti 7 4 % 4 T—— S————————————
50349 24.6' to 26.0' SHALE, hard, very cal- . o very calcar: numerous large solution cavities partly to crystalline massive, variably white to tan. 9.0' to 21. 6' SHALE, soft, very badly
hard, gray. F tightly filled with yellow marl from 14.2' B nared. Ealeiceoiin; phetly fashilis
eSO tadC 5 SHALE, hard o 107. 4 to 113. ' LIMESTONE,gray argillace- © to 20.5', and with a large very hard gray ! = > paztly
ca‘"o“: el i b"'def: o4 ':f:r‘; ous, medium hard, thin calcareous shale et rekiTs Coas YTV o 1507, erous, yellow.
argillaceous limestone light to dark gray, SRATEE 3
hard to medium hard, numerous seams and . 1645 &2h.7 16.9' to 30.1' LIMESTONE, hard, slightly
nodular pieces of gray limestone, becomes 17.8 (6054 17.8' to 25. 7' LIMESTONE  hard,argillaceous 113.1' to 119. 8SHALE, very calcareous, a';a;xllm_ceousv sugary appearance, massive,
fossiliferous at base. gray, with numerous concretionary masses hard, gray, limestone phase from 116.1' to L] Zln-é‘wlm'z“'ezy :l:;dz.! gray c;:r;‘seams at
f light gray limestone, with occasional 117.6". .4 to 21, L1 to 23,3,
46.5' to 47. 1'SHALE hard,very calcareous, of light gray . 20,5 . ’ y
partl L"m("“. sr:yr with Zo:c"ﬁm"y irregular thin tight partings of dark gray 615.8 20.5' to 28.6' LIMESTONE, hard, slightly ar- 21.6' to 26.3' SHELL AGGLOMERATE,
ncdulyes of hard, argillaceous, partly fossil- calcareous shale, with small flakes and gillaceous, massive, variably tan to yellow- 2146 = 480.0 medium hard, slightly and variably
Uaroras Haht srn lfmu,one i nodules of chalk throughout, and withalarge brown, with occasional small masses of oA weathered from 21. 6' to 25.0', in a matrix
8645 48240 471 to ‘% e s cdease- calcite-lined vug at 20.2'. 119.8' to 134. I' LIMESTONE, gray, argillace- calcite, with occasional small solution — i eous, gray shale,and
b7.1 hB81e4 nu'! o ‘_;m‘ - h"d' Yoy ngma'“o“! ous, medium hard, thin dark gray shale cavities tightly filled with porous marl, with Pe7 el ferous, light gray
48.8 417 1 h’f £ Reb ations Barl Toara 47, 7 1oATI9Y, 25.7 56745 COMANCHE PEAK FORMATION seams. 7 numerous large concretionary masses of Pravd Hipsstons band feom 2). 6" to 21, 1.
o A Ry i . : : T = medium hard brown calcareous clay contain- 26.3 [ 475.3 26.3' to 26.9' SHALE, medium hard, cal-
| 4946 47849 48.8'-to 49. 6'LIMESTONE hard,argillaceous, 25.7' to 63. 1'LIMESTONE hard,argillaceous, & = g
e . : 3 : ing flakes and nodules of chalk from 26.9' to 26.9 = 47heT careous, gray, with a hard, very argillace-
| fossiliferous, light gray, with a very hard, light gray, with numerous irregular tight 27.6". 27:0 B 477 E, e it e e AR
very fossiliferous, light gray limestone thin partings of dark gray calcareous shale, 28.6 607 28.6'"to 35.6' LIMESTONE  hard,argillaceous, ; == S i i i
band from 48. 9' to 49.0'. and with occasional very small masses of somewhat chalky, gray, with occasional 30.1 0.1' to 32.3' LIMESTONE, hard, argillaceous gt
’ : o . B 611.! . : : - 26.9' to 27.9' LIMESTONE,
5440 A7heS 49.6' to 54. 0'SHALE, medium hard,calcareous pyrite and pyritized fossils. irregular tight thin partings of dark gray cal- o massive, grayish-tan, with numerous flakes oainittasatiy. 1idht oo ey AN Ve Ty,
gray, with hard, very argillaceous, light careous shale with numerous concretionary and nodules of chalk. A AT70.5 ; i Ay S .
5540 87345 2 ' ' X! 27.9' to 31. 1' SHALE, variably medium hard
* B gray limestone phases from 51.6't051.9'and masses of light gray limestone, and withvery 3243 60943 32.3 46943 & tard, Eaicaseoia; geuy with oiaatiain)
52.8' to 53.1'. small flakes and nodules of chalk throughout. 32.3' to 40.2' LIMESTONE, hard, Hadd, very argillacesus, varsahi a
| 54.0' to 55. 0'SHELL AGGLOMERATE hard, argillaceous, gray, with occasional i “mzmm b &
| in a matrix of hard, calcareous, gray shale. 35.6 600.7 irregular tight thin partings of dark gray 35.0 46646 Fiog rﬂw ;2 = SHALEP m:;:‘;m et ot
‘ COMANCHE PEAK FORMATION calcareous shale, with occasional small careous, gray ; i
i concretionary masses of light gray limestone, e e
| 35.6' to 68. 4' LIMESTONE hard,argillaceous, e i ‘indﬂnuduln = 32.3' to 35.0' SHALE, hard, very calcareous,
| 134.1' to 139.2' Alternating bands of gray somewhat chalky, light gray, with numerous, il b ma ot 38.7 462.9 partly fossiliferous (bordering on shell
] argillaceous limestone and dark gray cal- irregular tight thin partings of dark gray 502 6014 ‘ agglomerate from 33.3' to 33.9'), gray, with
| careous shale, medium hard, fossiliferous. calcareous shale. COMANCHE PEAK FORMATION hard argillaceous, light gray limestone bands
| 6DC-127 - from 32.3' to 32.5' and 32.6' to 32.7', and
| DEPTH ELEV. 40.2' to 69. 6' LIMESTONE hard,argillaceous, with numerous concretionary nodules ofhard,
{ 0.0 512.1 139.2' to 143.0' SHALE, dark gray, soft to light gray, with numerous irregular tight argiliaceous, lght gray ltmistons i the
| i medium hard, calcareous, fossiliferous, thin partinge of dark gray calcarsous sh-fe. extreme lower part.
[ 10115 1016 CLIAY asidy, ailty; firm limestone seims. and with a small calcite lined vug at 40.9'. 35.0' to 38. 7' SHALE, mediumhard, calcare-
! A s ¥ ly, Y. 3 ous, gray, with numerous concretionary
| : . nodules of hard, argillaceous, light gray
[ 10.6' to 12.5' GRAVEL, sandy, silty, clayey. 143.0' to 149. 9' SHELL AGGLOMERATE in limestone in the lower part.
dark gray calcareous shale matrix, soft to 0 s 5s LIEHAT R tasletly et et
12,81 to:13. 91 BAND. clayay, CAtHY, e Sl et and soft, slightly calcareous, gray, with
3 . oty very hard, very fossiliferous, light gray
13:98 6 20 B GRASELCRIRTEVE (SRR AN, S limestone bands from 38. 7' to 38.9' and
40.8' to 41.1', and with occasional 0. 1'
0% 149.9" to 156. 5' LIMESTONE, gray, medium thick, hard, very calcareous, gray limestone
. i % bands.
hard, argillaceous with soft shale bands 5546 6.0
12.5 from 151.2' to 151. 7',
) 55.6' to 60.5' LIMESTONE, hard, slightly
P 20.2' to 21.6' CLAY, sandy, silty, stiff. argillaceous, partly fossiliferous, lightgray,
with numerous irregular, tight, very thin
21.6' to 25.8' SHALE, soft, badly weathered, 186. 5' to 175. 7' SHALE, dark gray, very e e
light yellowish-gray. calcareous, fossiliferous, numerous bands of 60.5' to 61.3' LIMESTONE, hard, very
6301 56051 gray argillaceous limestone. argillaceous, light gray, with occasional
25.8' to 27. 5' SHELL AGGLOMERATE, hard, . o
20.2 artly weathered, in matrix of medium hard, 63.1' to 68. 8' LIMESTONE hard,argillaceous, thin transitional phases of hard, very cal-
216 e ‘light yellowish-gray shale. gray, with occasional concretionary masses 6540 43646 careous, gray shale, and with numerous
27.5' to 28. 5' SHALE, probably same as above of light gray limestone, and with occasional irregular, tight, very thin, partings of
{container sample) f small masses of pyrite and pyritized fossils. hard, calcareous, gray shale.
e il : 61.3' to 65.0' LIMESTONE, hard, slightly
28.5' to 30.0'LIMESTONE,hard,very argillac- 8. 56749 3 S i
tly fossiliferous, light gray, with a Seat 4 e TOTAL DEPTH 68. 4' argillaceous (becoming argillaceous in the
eous, partly ¢ 3 . ; :
€58 very hard, very fossiliferous, slightly 68.8' to 90. 0'LIMESTONEhard,argillaceous, 66 5724 TOTAL DEPTH 69. 6' lower ?;), partly (nf..me:\.i: ;?h:h_
2745 argillaceous light gray limestone seam from light gray, with numerous irregular tight gren o (';:m; roic\:"gu T tig] .h]m
T 28.5' to 28.7' and with a very calcareous thin partings of dark gray calcareous shale P gs of hard, calcareous, gray shale.
gray shale phase from 29.4' to 29.7'. having ional sli ided in
30,0 30.0' to 34, 7' SHALE, hard, calcareous, the upper part, with occasional fossils and BOTTOM OF HOLE.
fossiliferous, light gray, with minor tran- with occasional small masses of pyrite and
sitional phases of medium hard, slightly cal- pyritized fossils.
careous, slightly fossiliferous gray shale.
34.7' to 37.3' SHALE, medium hard, slightly
a7 calcareous, gray. 175y ; ;
. . 7' to 187. 0'LIMESTONE very argillace-
37.3' to 38. 3' LIMESTONE, hard,argillaceous, | on
partly fossiliferous, light gray, transitional e ":“‘:';’-:‘:"‘:-a ::““f""“" Btk roud
313 to a shaly phase at the base. ey o
3843
38.3' to 42.0' SHALE,medium hard, slightly
calcareous, becoming fossiliferous in the
4240 lower part, gray, with minor hard, very cal-
careous phases, and with a very hard, very
fossiliferous light gray limestone band from
39.6' to 39.8'. FORMATION
42.0' to 49.0' SHALE, mediumhard, slightly

49.0

51.8

Ful

“ﬁﬂ
N=ll=

45640

10 i H
hall

https://scholarisiil,

(D

calcareous, gray, withminor very calcare-
ous shale phases, and with a hard, fossili-
ferous, argillaceous, light gray limestone
band from 44.6' to 44.8'.

49.0' to 51.8' SHALE, medium hard,slightly
calcareous, fossiliferous, gray, with
occasional transitional phases of hard,
very calcareous, slightly fossiliferous,
light gray shale.

51.8' to 56. 1' LIMESTONE hardyvery argil-
laceous, fossiliferous, light gray, with
minor transitional phases of medium hard,
very calcareous, very fossiliferous, gray
shale.

56.1' to 65. 0' LIMESTONE, hard slightly
argillaceous, light gray, with numerous
irregular tight very thin partings of gray
calcareous shale.

u/fondrenscienceseries/voll/iss4

N

90.0' to 96. 1'SHALE,gray,calcareous,
medium hard, with limestone bands from
91.1' to 91.3' and 92.0' to 92.4'.

TOTAL DEPTH 187.0'

BRAZOS RIVER BASIN, TEXAS
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2C-92 |
0.0' to 2.0'SILTY (Taken from driller's log)
DEPTH ELEV.
0.0 633.0 EDWARDS FORMATION
2.0' to 6. 0'LIMESTONE, hard, sugary ap-
2.0 @31,0 pearance, massive, partly fossiliferous,
mottled white and light yellowish-tan, with
occasional small solution cavities partly
(3 filled with marl. 2C-120
: L0 to 7. , hard, sugary, ap- ==
640 7,0 6.0 to 7.5 LIMESTONE, hard, sug
e i earance, massive, very fossiliferous, DERTH ELEV.
e "
785 62545 mottled white and light yellowish-tan, with ik i
numerous "pinhole" cavities, and with a 0.0' to 2.0'SILT and boulders.
very hard, partly fossiliferous, crystalline, 2.0 65045 )
white limestone band from 6.5' to 6.6'. 2.0' to 8. 0'SAND and clay.
7.5' to 14. 9'LIMESTONE, hard, sugary (Taken from driller's log)
appearance, massive, light yellowish-tan,
with occasional minor, partly fossiliferous
phases in the upper part, and with irregular ias
ne 618el  jorizontal, iron-stained, fractures at 12.6' it Bb 10 ob i EDWARDS FORMATION
and 13. 5'. SURALCEING 8.0' to 12, 0'LIMESTONE, very hard,
- 14.9"' to 21.8'LIMESTONE, hard, sugary crystallme(. m_-ls:we. vuggy, brown, with 2C-120 Continued
appearance, massive, light yellowish-tan, : . ess. Bhmerate tonsile) =
T with numerous large solution cavities partly i e t?‘[‘l;:g:’t:man:r?ﬁ:r':rl!og) ELEV. o 0/ 4o 2. O'SILT, clayey, sandy, brown, stiff. 0101 o 13,031 Slay nd ecliy ., I
to tightly filled with porous yellow marl. e @224 505.2 = 4 : i 12.0' to 20. 1'LIMESTONE, shell coquina,
21.8' to 23. I'LIMESTONE, hard, sugary = EDWARDS ¥ORMATION 2.0' to 6. 0'SAND, silty, clayey, brown. hard, slightly crystalline, massive, white, 109. 7' to 110. 2'SHALE, gray, hard, very cal-
21.8 6112  appearance, massive, light yellowish tan. 14 621.0 1.4' to 2. 4'LIMESTONE, hard, massive, 50342 with occasional small solution cavities careous.
23.1' to 25. 6' LIMESTONE, hard, slightly 24 620,0  partly fossiliferous, white. sightly Tl with yoliow masl. 110,20 %o K11, TSHALE grays et Kaxd,
B 6098  _ gillaceous (becoming very argillaceous 6104 2% o4 0'LIMESTONE, hard, massive, calcareous, with thin seams of gray argil-
and light brown in the extreme lower part), 40 somewhat sugary appearance, light yellow, 6.0' to 21. 3'SILT, clayey, sandy, brown, | laceous limestone.
254 6074  massive, tan, with numerous flakes of with occasional solution cavities partly to o2 ot 111.7' to 112. 4' LIMESTONE, gray, medium
chalk. 62 6162  tightly filled with marl. E: g | hard, argillaceous.
25.6' to 33. 3' LIMESTONE, hard, argillace- 2 4.0' to 6.2' LIMESTONE, hard, massive, 2001 6324 20.1' to 34. 9'LIMESTONE, hard, sugary 112.4' to 120. 4'SHALE, dark gray, medium
/ ous, gray with occasional pockets of hard, white, with numerous, very small flakes of i e B T hard, very calcareous, occasional fossils,
light gray limestone having numerous chalk. ) I\ tuelncTntio Cavitich passiy to Hahtly with thin argillaceous limestone seam -
flakes of chalk, with numerous small con- 6.2' to 11. 4' LIMESTONE, hard, massive, filled with yellow mazl 117.3' to 119.9'. Band of gray argillaceous
cretionary nodules of hard, light gray N4 611.0 sugary appearance, variably light yellow 13.0' to 13. 6'SHALE, gray, soft, weathered. B limestone.
limestone and with occasional irregular, and tan, with numerous solution cavities (Tuken Trote slineia 1og) 120.4' to 125. 0'SHALE, dark gray, calcare-
i i ightly filled with marl. s, medium hard, with very thin seams
7 tight, thin, partings of gray, calcareous partly to tightly ous, ¥ y
29 s shale. 11.4' to 17.9'LIMESTONE, hard, slightly ICOMAN‘CHE Ll FORMA_T‘ON and partings of gray medium hard argil-
COMANCHE PEAK FORMATION €4 argillaceous, fossiliferous, variably light 13.6' to 51.9'LIMESTONE, medium hard laceous limestone. Band of gray argillace-
' B i yellow and tan, with numerous flakes of (almost hard), argillaceous, light gray, with ous nodular limestone from 122.9' to 124.5'.
33.3' to 45. 9'LIMESTONE, hard, slightly chalk. fossils throughout, with numerous irregular, 125.0' to 127.9'SHALE, gray, hard, very
srgiliaceous; Lt goay, Wit pumesous 170 L€ 60hes  17.9' to 18.8'LIMESTONE, hard, argil- tight, thick to thin partings of gray cal- calcareous, with numerous seams and
irregular, tight thin partings of hard, p laceous, gray, with very numerous flakes careous shale, having slickensided surfaces, partings of gray hard argillaceous lime-
calcareous, gray shale, and with a medium 0.8 B4 of chalk, and with tight, thick, irregular 21,3 to 26. 3'SAND, clayey, silty, brown- with a few small masses of pyrite, and with stone.
hard, argillaceous, chalky white limestone 19.8 60R .6 . . e 4 ¥ ¥ . 5 ;
b 3 . partings of hard, calcareous, gray shale. gray, firm. medium hard, light gray to gray, calcareous 127.9' to 133. 0'LIMESTONE, gray, medium
P SR i 18.8' to 19.8'LIMESTONE, hard, very 4839 shale seams from 13.6' to 14. 6' and 24. 5' Baidaxgiliscenis; cecaribasd fovais;
24 600,0  argillaceous, gray, with numerous, large to 24.7'. §T9) 617.6 34.9' to 36. 2' LIMESTONE, medium hard,
45.9' to 48. 0'LIMESTONE, hard, slightly concretionary nodules of hard, argillaceous, %62 616.3 argillaceous, massive, gray brown. i
argillaceous, light gray, with numerous, gray limestone having numerous flakes of 26.3' to 38. 0'SAND and GRAVEL, fine 36. 2! to 46.8' LIMESTONE, medium hard, 133.0' to 139. S'SH‘ALE,gray. medium hard,
45 58741 irregular, thick and thin, tight partings of chalk, and with occasional, irregular tight, grained. (Fishtailed). argillaceous, massive, gray, with numer- calcareous, occasional fossils, gray lime-
L 4 hard, very calcareous, gray shale, with 25.9 59645 ‘thin partings of hard, calcareous, dark gray A8 ous flakes of chalk and concretionary stone band from 136.6' to 137. 7'.
ey numerous fossils, and with numerous Slate masses of light gray limestone in the ex-
58540 masses of pyrite and pyritized fossils. 19.8' to 22. 4'LIMESTONE, hard, argillace- treme upper part and with occasional
ous, gray, with occasional fossils, with flakes of chalk throughout.
2G-93 occasional small concretionary nodules of 139.5' to 141. 2'SHALE, dark gray, medium
0.0' to 2.4'SILTY - BOULDERS (Taken from — hard, argillaceous, light gray limestone, to hard, very calcareous.
driller's log). willvoccasiona) Unkas pchelkdnr v " 141.2' to 152. 0'LIMESTONE, gray, medium
EDWARDS FORMATION occasional irregular tight, thin partings o i Seiih e e
2.4' to 6. 3' LIMESTONE, hard, massive, "“d'céﬁif‘;?};’é'p"éii g;gr/(;‘:‘;'on asle 60547 COMANCHE PEAK FORMATION numerous seams and partings of gray
partly fossiliferous, variably white and * > . 46.8' to 84. 5' LIMESTONE, hard, slightl medium hard calcareous shale.
3 i o u 25.9'to 57. 5' LIMESTONE, hard, slightly e : > \hard, slightly
R e A ton oAl i argillaceous (with transitional argillaceous 054023 : argillaceous, light gray, with numerous
DEPTH ELEV.  masses of calcite. 4 BROWN CLAY, no clay recovered (des- irregular tight thin parti £ i-
phases from 37.4' to 40.4' and 47.5' to w72 e 7 zer g g partings of gray ca
0.0 6302  6.3' to 8. 1I'LIMESTONE, hard, sugary, ap- £9,51), pavtly tassiliferousy light grav, with cription taken from driller's log). careous shale, with occasional fossils,and
RO SEAsLinp At gt yellowty numerous, irregular, tight thin partings of 137 ] 37.8" ': -t BEEAR G GRA VL, idas with Occasionai small masses of pyrite and
Q7 = : hard, calcareous, gray shale, with occasion- gxaiuss, pyritized fossils.
fol i 9 i LKME.STONE' ?Iery hnr‘d, Sligaly al small masses of pyrite, and with numer- 42_' & 043, 0'CLAY, soft; weathesed, brown,
crystalline, massive, variably white and tan, il ey e bt o 12,8 with gravel. ! } ,
with very numerous, very small flakes of hm:’:one ha“’,in“n“'mui“ s gsezdc- V22 WALNUT FORMATION ;sz;io to 159. 0'SHALE, gray.m:dm@ to
63 g | EEAEEEen fiatghp o celetie Mlies pyEiie fiom 506 A61e7  43.0' to 43. 5'SHELL AGGLOMERATE, iron- e e
9.2' to 11. 6' LIMESTONE, hard, sugary ap- to 50. 8' 45945 stained, weathered, in a matrix of partly B R e
pearance, massive, yellowish-tan, with a - £5941 softened, weathered, yellowish-gray shale.
8.1 6241 Jarge solution cavity from 9.4' to 9.6'. 43,50 t0 45, T'SHALE, rasdium hiatd, calcare- AL PO ATao
92 61,0 11.6' to 16. 3' LIMESTONE, hard, sugary ous, weathered, partly fossiliferous, gray. ———————
appearance, massive, yellowish-tan, with 45.7' to 46. 1'SHALE, medium hard, calcare- &
» b ' ' E, , medium t .
16 618, occasional solution cavities partly to tight- ous, slightly weathered, partly fossiliferous, SRR SAMER O ey Font A 159.0' to 170. 1'SHELL AGGLOMERATE in
5 . hard, argillaceous, thin dark gray shale
ly filled with marl, with a very hard, = gray, with numerous concretionary nodules e matrix of dark gray calcareous shale,
brittle, light gray chert band from 12.2' to of hard, light gray limestone. 53.0' {o 54, 9'SHALE, gray, hard, calcareous, medium hard.
12.3', and with a fractured zone having 46.1' to 53. 3'SHALE, medium hard, slightly = el e cutioan s
s £ for 12.6' to 13, 9'. | 851.9 E 4 with occasional small concre y i
Leon=aiioad Suriacse for & I Saloxrdanss) BEAY, I cocksionul KORstLL, nodules of hard argillaceous light gray lime-
163 613.9  16.3' to 19. I'LIMESTONE, hard, sugary ) 57.5' to 60. 1'LIMESTONE, hard, argillace- and with a shell agglomerate band from L
appearance, massive, light yellowish-tan, L ous, gray, with numerous, small, con- 52.7!40.53. 0", 54 9~'m 59.3' LIMESTONE, gray, medium
with flakes of chalk and occasional fossils. L cretionary nodules of hard, slightly 53.3' to 59. 3' LIMESTONE, hard, fossilifer- Nl arxn'lacmus Tuesiineciny, with
19.1 6114  19:1' to 20.6'LIMESTONE, hard, fossilifer- 5745 56k 45 argillaceous, light gray limestone. ous, argillaceous, light gray, with ot s s s i o B
2 ous, massive, light tan, with numerous 60.1' to 63, 0'LIMESTONE, hard, slightly numerous, irregular, tight, thin partings Rl BT T
sl 6096  very small flakes of chalk. LL L argillaceous, light gray, with numerous, k545 and occasional bands of medium hard, 59.9 to/62 BISHADE. geay ised, caloheeanss
218 60844 ZO.f" to 21.8'LIMESTONE, hard, slightly 6041 .T]T. 56243 irregular, tight, thin partings of hard, cal- bh5.0 fossiliferous, calcareous gray shale. wi;h occas{onal umli somprelivantysadulss 170. 1' to 180. 5'LIMESTONE, gray, medium
SxgiLisCouSE Sty SPERATANCE, uanive, CEREQRN, STAy Wnnle 5. 145 40 3 LIMESTORE, Mavd, shightly of hard argillaceous limestone. hard, very argillaceous, numerous thin
light yellowish-tan, with numerous flakes .- 63.0' to 68.4' LIMESTONE, hard, argillace- argillaceous, light gray, with occasional 62.8' to 65, 9'LIMESTONE, gray, medium seams and bands of gray fossiliferous,
of chalk. e 6340 55944 ous, light gray, with occasional,irregular, irregular, tight, thin partings of medium fiagill s Egilinracas, | occaplonal Yoaniis, Al enebas ehata
60623 21.8' to 25. 9'LIMESTONE, hard, argillace- tight, thin partings of hard, calcareous, hard, calcareous, gray shale. Sumevons thin seama and|pErtings of cal-
Rk GERY MO sRsiomM) conctetianasy Fray Whaln; Sn0 with eceationel SEail Ehe BOTTOM OF HOLE careous fossiliferous gray shale.
nodules of hard, slightly argillaceous, light cretionary nodules of hard, slightly argil- 55 57 b 66 BGHALE, Grayymedium Hard;
gray limestone, with occasional fossils, and laceous, light gray limestone. i sl sl st
with occasional, irregular, tight thin part- 68.4' to 69. 2'SHALE, medium hard, calcare- occasional smali concretionary nodules of
30.0 6002 ings of hard, dark gray, calcareous shale. 6844 T 554 40 ous, gray, with large concretionary Sasd argliiacanis; fossbiitorans; HEhi gay
25.9' to 30. 0' LIMESTONE,medium hard 6942 — 5532 nodules of very hard, slightly argillaceous, {iins stiie :
(almost hard), very argillaceous, gray, with 4 il fossiliferous light gray limestone. 66,57 1072, T*Albernating thin tands snd
s b b 1T €9.2' & 77. BILIMESTONE, hard, slightly seams of gray calcareous shale and gray, B.s 58,0 84.5' to 89. 8'LIMESTONE, medium hard,
Abs SNIa IS U Y., 270000 argillaceous, white, with numerous, ir- hard, argillaceous limestone. argillaceous, massive, gray, with occasion-
;;': : 273-05'0“ 27.6', 28.0' to 28.8', and [ regular, tight, very thin partings of 72.7' to 85. I'LIMESTONE, light gray al small concretionary masses of light
- 4' to 30.0'. medium hard, calcareous, dark gray shale i p . S Wiieat
» g medium to hard, argillaceous, with gray limestone.
.0' to 42. 0' LIMESTONE, hard, sii g . . >
argillaceous, light gray, with numergous?' ‘;;C;.‘?"EL ‘;T"{;;;‘;.“;;;E‘” :yr;"' Lightl somewhat shaly phases with numerous 8.2 2,7 89.8' to 109. 7'LIMESTONE, hard, slightly
irreyular, Sight, thi ti f hard, cal- 776 Shbu6 et oo Roveir s, s fossils, with numerous irregular tight argillaceous, light gray, with numerous
gular, tight, thin partings of hard, o argillaceous, light gray (almost white), with Hiak € Thin vestiss il bastiat of ves ; s o 5 S
careous, gray shale, with occasional : ey i o o, parting ¥y irregular tight thin partings of dark gray
; 5 numerous, irregular, tight, thin partings calcareous gray shale. calcareous shale having sli i -
; ng sur
fossils, and with a fractured zone from of medium hard, calcareous, gray shale : ; ;
42.0 5882 34,3 to 34. 9", 4 i BERY: . faces, with occasional fossils, and with BRAZOS RIVER BASIN, TEXAS
i WALNUT FORMATION occasional small masses of pyrite. :
.0 586.2 42.0' to 44. 0'LIMESTONE, hard, argillace- 1] 86.0' to 90. I'SHALE, hard, very calcareous, BELTON RESERVOIR
ous light gray, with numerous, irregular 1 8 gray, with occasional thin transitional
—El tight, thick and thin partings of hard, cal- phases of hard, very argillaceous, light LEON RIVER, TEXAS
careous, gray shale, and with occasional gray limestone.
fossils. 8.0 5364k 90.1' to 92. 2'SHALE, medium hard, calcare- CORE BORINGS
44.0' to 50.8'LIMESTONE, hard, slightly ous, gray.
argillaceous, light gray, with numerous, 92.2' to 92.6' LIMESTONE, hard, argillace- GRAPHIC LOGS .
5194 irregular, tight, thin partings of hard ous, very fossiliferous, light gray, with DEFINITE PROJECT SITE
calcareous, gray clay, and with occasional 9041 53243 occasional, irregular, tight thin partings of
€ fossils, and with fractured zones from medium hard, calcareous, gray shale. SCALE AS SHOWN
49.6' to 50.0' and 50.3' to 50.6'. 2 02 92.6' to 95. I'SHALE, medium hard, calcare- GALVESTON DISTRIGT, GALVESTON, TEXAS DEG. 1948
5446 57546 50.8' to 54. 6' LIMESTONE, hard, argillace- @ 9.8 ous, gray, with occasional fossils, and with
ous, light gray, with numerous, irregular, a very hard, slightly argillaceous, very
tight thick and thin partings of hard, cal- ] 74 fossiliferous light gray limestone band from
carcous, gray shale, with occasional = B3 933010 93,5, TO ACCOMPANY DEFINITE PROJECT REPORT
fossils, with occasional small concretionary BOTTOM OF HOLE
nodules of hard, slightly argillaceous, light
gray limestone, and with a fractured zone FILE: BRAZ. 503-203 APPENDIX IO PLATE 17
from 50.8' to 51.4".
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2C8A-61 30¢-3
e . 30C-1 i T
2C8A-35 PI-19 2c-62
DEPTH ELEV.
DEPTH ELEV. 0.0 to 1.0'Topsoil, black. DEPTH ELEV XPTH ELEV.  0.0' to 1.0' TOPSOIL. DEPTH ELEV. ”72-“ 0.0 6011 0.0' to 1.9' Topsoil, black, with limestone
040 58640 1.0' to 7. 0' LIMESTONE boulders and marl, 0.0 i ier i and " 1.0' to 9. 0'LIMESTONE, weathered. g-: :ig-: 0.0' to 0.8'TOPSOIL, black. R oz 0.0' to 1. 0'TOPSOIL, silty clayey sand. boulders.
o ZM50 Lo S eitiered ioken. |(FEGHs dxitier’s 100 . -0' Topsoil and gravel. {Fromn dritier's seport) o X 0.8' to 5. 0'LIMESTONE, weathered, broken. 1.0' to 10.8' LIMESTONE, weathered, with 16 599.2 1.9' to 2. 5'LIMESTONE, hard, slightly
report). 1.0" to 5. 0'LIMESTONE boulders, (From driller's report) clay or marl filled seams and fractures. 2.5 59846 crystalline, massive, tan, with thin seams of
weathered. (From driller's logs). soft brown weathered marly limestone.
EDWARDS FORMATION 2.5' to 5.4'LIMESTONE, soft and friable,
7.0' to 9. 0'LIMESTONE, hard, massive, Se0 ma EDWARDS FORMATION 540 605.8 EDWARDS FORMATION Seb 595.7 argillaceous, massive, light yellowish-tan.
e vl et Eesb prababiy 0 $70.3 5.0 to 6_0'LIMESTONE, very hard, crys- EDWARDS FORMATION 547 605.1  5.0' to 5. 7'LIMESTONE, very hard, 5e7 5954 5.4' to 5. 'LIMESTONE, hard, slightly
740 51940 with occasional small gray chert con- talline, brown, vuggy. 9.0' to 12, T"LIMESTONE, very hard, crys- st LA I K 8 eryshilinscmanine: Aol
cretions and numerous small vugs. Note: 6.0' to 9.5'CAVITY. Water loss, probably S e et e Sl gt o st L EDWARDS FORMATION - 59340 EDWARDS FORMATION
9.0 57740 core loss of 1.8', weathered. clay filled. 12.7' to 15. 1'LIMESTONE, hard, somewhat ek ealen 5 e 2.8 59143 230 te 7R TANSOT DS SRRt xe)
9.0' to 15, 5'CAVITY. Water loss at 11.0". 945 %648  9.5'to 11.0'LIMESTONE, soft, white, ST adls ot Gl vety band o L R D L Tl sy 10.8' to 13.8'LIMESTONE, hard, massive, slightly crystalline, tan, numerous large
(Taken from driller's logs). Probably clay 1.0 53 probably with a gray chert band. There is erystailine b‘ruwn 1'imumm B (r'am SRR dense, tan, with a thin marly seam from fractures.
filled. a 1.4' core loss in this run. 14,6 %o 15, 1° 3 , 12.0' to 12.2". 56940 7.2' to 8. 1'LIMESTONE, very hard, crys-
11.0' to 21.2' LIMESTONE, moderately hard, 151" to 16, 5' LIMESTONE, hard, slightly 27.9' to 49.0'LIMESTONE, moderately hard e 13.8' to 15. I'LIMESTONE, hard, dense, tan, 568.7 talline, vuggy, brown, with large extensive
e T e to soft and friable, tan to brown, siliceous, e e '_:‘ to soft and friable, siliceous, tan to brown, with numerous solution channels. solution channels partly clay filled.
Hebns, eeypallney Iy v benies orokatly massive, with numerous small vugs and 16.5' to 17. 0'CHERT, very hard, brittle LTI BEases Snd W ith Avmesonalonbll s 15.1' to 17. 1'LIMESTONE, very hard, mas- 8.1' to 9.8'LIMESTONE, moderately hard
15.. 704, nsa i 5 i open shell casts and molds, and with ver 5 4 ¢ > vugs and open shell casts and molds. ) L sive, slightly crystalline, tan to brown, to soft and friable, somewhat platy, slightly
with occasional small gray chert con- y fractured, gray. 8 1646 584 o5 s A
¥ ations whd miiris vouaikreall vugs hard crystalline brown, vuggy limestone 17.0' to 19, 5'CAVITY. ¢ " 3 (Ld] 580,1 with occasional small vugs. oy argillaceous, marly white to tan.
20, 9" to 24, 1' LIMESTONE, moderatelyhard bands from 12.5' to 13.4' and 20. 3' to S ST LIMEVIONE, hacd edivs, 17.1' to 21. 4'CAVITY, partially filled with 17.0 564l 9.8' to 12. 1'LIMESTONE, very hard, vuggy,
Bolmit LIDGEIR e i, 20.7". 19.5' to 21. 5' LIMESTONE, hard, slightly tan with numerous solution "cavities e and civitaiitne brkn,. Sal ) res enlaneive
{hn, With Binerauy . Fery crystalline, vuggy, brown. tightly filled with porous yellow calcareous L solution channels partly filled with clay
i Add e e N el 21.5' to 22. 5'CAVITY. material. 21.4' to 30. 9'LIMESTONE, very hard Lol 30057 and soft iron-stained weathered calcareous
20,9 56541 carequs material, weathered, " ; i i 22.5' to 25. 1'LIMESTONE, hard, white, with 49.9' to 61.9' LIMESTONE, shell coquina, 57548 : ok S ' tertal
24.1' to 25.5'LIMESTONE, hard, tal a2 5580 21.2' to 35. 0'LIMESTONE, shell coquina, : : crystalline, brown, with numerous vugs 22,0 57941 o PR
R e A b i i numerous solution cavities partly to tightly hard, massive, white to tan, with oc- 4 4 : , s o 12.1' to 12, 4' i I v
% et % i massive, tan, moderately hard, occasion- ; ; e c Vmed with fron-sletned cadcite, .1' to 12. 4'SHALE, white, soft, iron
ine, massive, dense, brown, with numer- s . filled with calcareous material. casional solution "cavities" tightly filled tained
ous small solution cavities tightly filled ally pitted withsolution cavities partly itk aok 1 1 A yanec
24,1 56149 . 5 A filled with calcareous material. 25.1' to 30. 4' LIMESTONE, hard, slightl - with porous yellow calcareous material in 12.4' to 16. 6'LIMESTONE, hard, massive,
with porous calcareous material in the s ghtly th t.
3 DpLRE pask crystalline, brown, vuggy. = UPPET Pt . dense, white to tan, with numerous fractures
505 L o 61.9' to 71. 1'LIMESTONE, hard, massive, and with occasional marly seams.
e Whilto Yae ) bASEELEIL aidy 35.0' to 41. 6' LIMESTONE, hard, massive, 30.4' to 39. 4' LIMESTONE, hard, massive, P Shlg | (PEERRIRIES R0 uYavR: 16.6' to 17. 0'LIMESTONE, very hard,
s 3 4 ? tan to yellow, sugary appearance, with ightly fossiliferous, tan,with occasional . * coarsely crystalline, vuggy, brown.
with occasional calcite crystals. y ¥ [OURRTY PP slightly fossilife , , ' ' 5 .
B B e slightly occasional solution cavities partly filled stnall solstion cavitive tightly filled with ;“' “1_'(“ 24 ’;‘MESI;‘;NE"‘“‘*-'“““‘"' 17.0' to 20.4' LIMESTONE, hard, massive,
crystalline, massive, tan. with calcareous material. calcareous material. ﬂ:’:‘ > ";“"d :‘“’ “;‘ h"l';m"“’ . (o 30.9' to 34. 0' LIMESTONE, hard, tan with dense, slightly crystalline, tan to brown, with
41.1' to 47. 3' LIMESTONE, hard, massive, 4.6 to 46, ' LIMESTONE, bard, massive, it phad L numerous large solution cavities tightly numerous large extensive fractures.
sugary appearance, tan to brown. white to tan, slightly fossiliferous, with 39.4' to 41. 5' LIMESTONE, very hard, S e RSy ti. Ll filled with porous yellow calcareous 20.4' to 22.0'CAVITY, clay filled.
47.3' to 49, 6'LIMESTONE, hard, massive, numerous small nodules and flakes of massive, crystalline, brown, with a few e e R material. TOTAL DEPTH 22.0'
tan, fossiliferous, with small flakes and chalk in the upper part. small calcite-lined vugs, slightly fossili- g shaleg m’;mni“ ?la:::a 7 b 56342 34.0' to 38.9'LIMESTONE, hard, tan,
nodules of chalk. 46.5' to 49. 7' LIMESTONE, hard, massive, ferous. el s B slightly crystalline, with very large iron-
49.6' to 55. 8'LIMESTONE, hard, very 358 M3 fossiliferous, light gray, with a few paper- S e stained, calcite-lined cavities from 34.0'
ekl ety e WIBT Gacautoaal papers thin seams of dark gray shale and pockets 41.5' to 52. 1'LIMESTONE, shell coquina, e e to 35.0' and with numerous small to large
S0 ks R GEORIK grey ahale Sad backate of dark gray shale containing small frag- massive, white to tan. Rt st Saih st il cavities from 35.0' to 38.9'. Grout present
ST dkEN pray alibie coitalning fiakes and ments of chalk in the upper part. T R e A e 5583 in the cavities from 35.0' to 36.4'.
Bodules of chalk. 52.1' to 74. 2' LIMESTONE, hard to u;“mcwu's S S occ'nion‘al ug‘in 4 7 38.9' to 40. 5' LIMESTONE, moderately hard
4045 54545 55.8' to 59. 8' LIMESTONE, hard, fossilifer- moderately hard, massive, sugary appear- SehThe of dar’ksgr:‘y shisle il concretianary et to soft and friable, siliceous, marly, tan.
It b9 ous, gray with numerous irregular thin N 8.7 ance, tan to brown, with occasional mass of light gray limestone. TOTAL DEPTH 40. 5'
seams of dark gray shale and with occasion- . solution cavities partly filled with calcare- Pls il O
. i : o ous material,
al concretionary masses of light gray lime = e 85.0' to 121, 6' LIMESTONE, hard, light 30C-4
59.8' to 62. 7'LIMESTONE, hard, massive, = gray with numerous thin irregular seams A
gray, with flakes and nodules of chalk of dark gray shale. :
L 587 tiroughoss: TOTAL DEPTH 74.2' MGT !.Ld"'
B - TOTAL DEPTH 121.6' 0.0' to 5.6'CLAY, silty with limestone
Lid Ltk 49.7 526.6 boulders.
T 7
Ll DoA 62.7' to 67.4'LIMESTONE, nodular, SEALDERIE G ¢
hard, light gray, mottled with numerous 30G-2
concretionary masses of gray limestone, Rt
and with numerous irregular paper-thin 56 59948 5.6' to 7. 3'CLAY and broken limestone.
SRIAGUINEL Ry AEME, SeEv. § 7.3' to 28. 5' LIMESTONE, badl thered,
TOTAL DEPTH 67.4' 5950 . . ; ; sautegs, 1 badly weathered,
518.6 0.0' to 1. 7' Clayey silt and limestone 73 598.1 soft chalky, with clay filled seams.
.3  boulders. Topsoil and residual materials.
@ 1.7' to 2.0'LIMESTONE, hard, brown, crys-
sb  talline, fractured and weathered.
1.8 2.0' to 2. 3'CHERT, dark gray, nodular,
fractured, very hard.
2.3' to 3.0'LIMESTONE, brown, crystalline,
588,0  fractured, hard.
2C8A-34 5872  3.0' to 3.2'MARL, soft, solution stained,
6C8A-32 - 58640  honeycombed, tan.
. = 3.2' to 7. 0'MARL, soft, buff, caliche like
= V. and mealy appearanced.
P v DEPTH ELE y app
gf:“ 6;‘,“; 0s0 5;5 0.0 cal 0.0' to 1.0' Topsoil. 7.0' to 7. 8' LIMESTONE, medium hard,
b | . | 6002 ' ' i luti i >
1.0 5938 0.0' to 1.0' Topsoil. 0 i 0t to 4. 5'LIMESTONE boulders in clay 58147 :Dgf’;:’;n:.eg}_’ry"af: ;E:?:d'"':":?‘:‘lm 5
24C 59845 0.0' to 2.0' Topsoil and boulders. 1.0' to 5. 0'LIMESTONE boulders, weather- F IREELE ’ f : in Juyer y
< rom driller's repor 3 s
SoEA 2.0' to 5.0' Boulders and soft weathered .30 clny imatrix. & Sities Sieand) 3889 ;::r::ad S e
R (From driller’s report) A 39647 EDWARDS FORMATION 58047 bt
59545 540 P ) EDWARDS FORMATION 4.5' to 17. 0'LIMESTONE, moderately hard, 57748 Start 30" coring
5.0' to 10. ' LIMESTONE, hard, massive, tan, dense, probably with occasional bands * R kg e
0.0' to 0. 5'CLAY, silty. ERWARDS EOR ATION tan to white, slightly fossiliferous. of very hard brown vuggy crystalline lime- 57548 EDWARDS FORMATION
0. 37t 4.5 LANERIoOR Hdtiners. in- clay 2:0 % 15 THCMESTON B HTeec] d;"“' stone. A core loss of 11.1' has been placed “ 9.0' to 11. 0'LIMESTONE, very hard, dense,
matrix, weathered. ;"h“_!lt‘_o tan, with thin iron-stained seams, in this material. 1/3 of the water returns crystalline, light brown, with numerous At PR
ossiliferous. : ) § ks 3 . .5' to 32.5' Opening partly filled wi
A 6046 EDWARDS FORMATION 101 587 10.1' to 10. 5'CHERT, very hard, brittle, LS LR TS ﬁh:.":n :;v;‘:;;;cs?(;o; pai avd 8 5% clay. Opening diveloiepd alzns a fracture.
4.5' to 6.5 LIMESTONE, hard, light tan to 105 bt gray, nodular. .8 b (1 VCHERT Nand, ettt SRt [Seaisslie hard,
68 6024  white, dense, weathered. 10.5' to 35. 3' LIMESTONE, moderately hard ity N ST W0l OERTRAL ojihe Lower past
6.5 to 8.0'LIMESTONE, thin, alternating 131 S8k to soft and friable, tan to brown, siliceous A i B0/ i1 H0 e T HERTEONE ery hacd, 32.5' Started 6" core.
8.0 6011 1 ith £t 1. d whit hal 1 8702 appearance, with d £ y L] . » variably brittle, fractured, crystalline, brown, with 28 5729 g §
ayers with soft yellow and white shale or 343 5 13.1' to 13. 3'CHERT, very hard, brittle, PP » with numerous vugs and fossil moderately hard to soft and friable, numerous vugs lined with iron-stained 2 o£. 31 ta 44, OLIMESTONE, soft, wetdinced,
marl, limestone moderately hard. Cavity iy Fapbas s LB casts and molds. Bands of very hard, brown, siliceous, brown, massive, with numerous caléste. tan to light gray with clay filled seams.
7. g: to 7;5;)‘?"“‘:’;’:;“:"' . s 13.3' to 37. 7'LIMESTONE, variably medium ;IY:?:lh:eZ;ru;gr hzr;zzs'tox;: from 21.3' to 10 PP AR TUis Sak Tan i1 RAwEL i Br6\ts, 13 41t TGRS . iite.
8.0' to 14.0'LIMESTONE, tan-white, soft, hard and soft with occasional friable, marly S e B e ‘"“h' 1S .7 14.1' to 14. 3'LIMESTONE, very hard,
crumbly, Aarg)llnceuus. soft and hardlb;nd- phases, with numerous vugs, fossil casts lr:“;;h(:?ed s;r{;ces from 22.0' to 24.3 il 35.1' to 44. 2' LIMESTONE, shell coquina, brittle, finely crystalline, brown. |-
g‘E‘_tC‘llg“:l i’Yl"Z‘“l;' Core loss 4.6'. and molds. £ad 10 0isc AR 4 tan to white, moderately hard, massive, 14.3' to 17. 2'LIMESTONE, hard, massive,
U0 B5e1 iy ;Asé OFOMA.JO.R R iIRE 37.7 to 38. 6'LIMESTONE, hard, brown, with occasional small calcite-lined vugs. slightly crystalline, tan to brown, fossili-
14.0' to 18. 0' LIMESTONE, hard, dense, honeycombed with vugs filled with tan to 35.3' to 49. 1'LIMESTONE, shell coquina, 44.2' to 56. 6'LIMESTONE, hard ' ferous, with numerous vugs lined with
white to tan, fossiliferous, thin iron stained orange calcareous material. white to tan, massive, moderately hard. Sl e Hon emeilioRlo e
iy - g - 38.6' to 49. 4' LIMESTONE, shell coquina, fossiliferous, sugary appearance, tan to 17.2' to 19.2'CAVITY and large solution
b 18.0' to 18. 4'CHERT, very hard, brittle, massive, moderately hard, variably tan to 49.1' to 58. 1'LIMESTONE, moderately Z‘!::’I"’ ‘;“‘:' G“V;b“’“’;‘i "0‘,":' h;;‘;, channels in coarsely crystalline, very hard,
) b T = white, with occasional calcite crystals and hard, massive, sugary appearance, slightly R Ay e s e R Rrosn M sione. M0 5614 TRTAL BEOTN . 9!
18.4' to 41, 4' LIMESTONE, soft, friable, iron stains. pitted surface. Bands of very hard tan e . 19.2! to 25.0'LIMESTONE, very hard,
marly, seams, siliceous appearance, vuggy, slightly crystalline limestone {rom 53.9' P ; volor, At LS e i
B 49.4' to 65. 7' LIMESTONE, massive, dense, to 54. 0" and 54, 7' to 55. 0", ossiliferous, tan to yellow color, with marly seams, and with occasional small
an'to g y ‘ e R e e ) small flakes and nodules of chalk. solution cavities.
foss(ﬂ cas;s a:d‘n;‘ouldd& !Clﬂ_rt hazs Pl:;ed gary app! % 2 < 58.1' to 61. 6' LIMESTONE, moderately hard, TOTAL DEPTH 25. 0 BRAZOS RIVER BASIN, TEXAS
surface. Band of hard solution stain . massive, tan, gray, with abundant small 61.1' to 65. 6'LIMESTONE, hard, massive 0
: ) ! 7 8 s haeed, Light . tan, . ma ,hard, ¥
honey-combed lime stone 34. 2' to 34.5'. 65.7' to 69.8'LIMESTONE, hard, light gray flakes and nodules of white chalk, occasion- fossiliferous, light gray, with occasional BELTON RESERVOIR
Total water less 34.2'. Much core loss. with sumerous paper-thin seams ol ek al fossils er-thin seams of dark gray shale and
h - S gray shale and occasional pockets of dark 61.6' to 63.0' . ey RERY: ey LEON RIVER, TEXAS
41.4' to 44. 5' LIMESTONE, hard, tan to s wheie conlEiginy P e -6' to 63. 0'LIMESTONE, hard, variably with pockets of dark gray shale containing
brown, granular to crystalline, slightly gh i’k 8 tan to light gray, massive, fossiliferous, = 5.1 small nodules of chalk. Rl s
honeycombed and pitted, some of pits and e 353 55945 paper-thin seams and partings of dark gray 34 GORE Bo NG
honeycombed zones refilled with soft tan shale, irregular pockets of dark gray shale ? 65.6' to 69.3' LIMESTONE, hard, massive,
ranular calcareous material. containing small nodules of chalky material gray, with occasional concretionary masses GRAPHIC LOGS
i 377 5628 Y > 4
> . f hard light li v
44.5' to 56. 1' LIMESTONE, shell coquina, 386 56149 et e PROJECT DOCUMENT SITE
massive moderately hard, tan to dirty
white color. Impregnated with calcite a2 e
crystals and masses. Ferruginous stained. GALVESTON DISTRICT, GALVESTON, TEXAS APRIL 1949
56.1' to 80. 5' LIMESTONE, yellow-tan,
moderately hard, dense, massive, granular .
to sugary appearance. Vuggy and pitted in siar 630 5318 TOTAL DEPTH.3.0' 69.3 531.9 LOLaLIORETRBTS TO ACCOMPANY DEFINITE PROJECT REPORT
s2e.6 irregula[;' iatten;. T:ix‘\ soﬂ( yel:.lrw r:al;ly : TOTAL DEPTH 69.8' :
seams, flakes and nodules of white chalky )
material below 65. 1. FILE: BRAZ. 503-203 APPENDIX II PLATE 19 | A
Published by SW‘U Scholak TOTAL DEPTH 80.5' 35
7 s
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FONDREN SCIENCE SERIES, NO. 4 COLLIGAN, PLATE 20

Fig. 1. Exposed cavern in wall of core boring 30C-1 at elevation 577.0 in left
abutment.

Fig. 2. Mucked-out cavern (total length about 100 feet) extending south-
westerly from boring 30C-1.

BELTON RESERVOIR

https://scholar.smu.edu/fondrenscienceseries/vol1/iss4/7 36



Colligan: Geology of Belton Reservoir Area, Leon River, Bell County, Texas

FONDREN SCIENCE SERIES, NO. 4 COLLIGAN, PLATE 21

Fig. 1. End of mucked-out cavern beyond which two solution channels extend
approximately 50 feet.

Fig. 2. Partly mucked-out solution channel at end of mucked-out cavern.
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