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GENERAL SETTING 

Monument Hill quadrangle includes part of the south
eastern Llano region and part of the eastern margin of the 
Edwards Plateau where most of the Plateau surface has 
been destroyed by erosion. A narrow lobe of the Edwards 
Plateau enters the quadrangle from the west and bifur
cates; one lobe follows the divide between Miller Creek 
and Pedernales River; the other follows the divide between 
Miller Creek and Blanco River for about 3 miles before 
it again bifurcates to form divides between McCall Creek 
and Miller Creek to the north and Blanco River to the 
south. Those portions of the quadrangle draining directly 
to Pedernales and Blanco Rivers are mostly gently rolling, 
becoming more rugged toward the edge of the Edwards 
Plateau; almost all of the area of the Miller Creek and 
McCall Creek drainage basins is rugged. 

The geology of the Monument Hill quadrangle is shown 
on a U. S. Geological Survey 71,6-minute, 1 :24,000 scale, 
20-foot contour interval, topographic quadrangle map base. 
The relief in the quadrangle is about 682 feet; elevations 
range from about 1,219 feet where Miller Creek leaves the 
quadrangle to 1,901 feet at Circle triangulation station in 
the western part of the quadrangle. 

About 80 percent of the Monument Hill quadrangle is 
drained by Pedernales River. Of this amount about 30 
percent drains northward directly to Pedernales River via 
Towhead, Flat, and Deer Creeks, East Fork of Rocky 
Creek, and Brock Hollow, and about 50 percent reaches 

the Pedernales in a northeastward direction via Miller 
Creek and its tributaries, Turkey and McCall Creeks. Mc
Call Creek flows into Miller Creek in Yeager Creek quad
rangle (Barnes, 1967b) and drains about 10 percent of the 
quadrangle. The remaining 20 percent of the quadrangle 
drains southward to Blanco River via McKinney and 
Cottonwood Creeks, the East and West Forks of Hines 
Branch, and numerous unnamed drainages. 

Monument Hill quadrangle is high on the southeast side 
of the Llano uplift. Cretaceous rocks and small Quaternary 
surfi.cial deposits occupy the entire quadrangle. The rela
tively flat-lying Cretaceous rocks have an average dip 
eastward of about 20 feet per mile, steepening from 16 feet 
per mile in the western part of the quadrangle to 24 feet per 
mile in the eastern part. Locally, in the northwestern part 
of the quadrangle, the Cretaceous rocks dip northward. 

This map of the Monument Hill quadrangle is the sixth 
of a series of Central Texas quadrangle maps which are 
being compiled as topographic bases become available. An 
index map for geologic maps already published on plani
metric bases and others published or planned for publica
tion on the new topographic bases is shown with the geo
logic map. 

During the period 1948-1951, the writer, assisted by 
A. R. Palmer, T. M. Anderson, and W. A. Anderson, 
mapped geologically and completed gravity and magnetic 
surveys of the Monument Hill quadrangle. 
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GEOLOGIC FORMATIONS 

MESOZOIC ROCKS 

CRETACEOUS SYSTEM (LOWER CRETACEOUS) 

TRINITY GROUP 

Shingle Hills Formation 

Glen Rose Limestone Member.-Glen Rose Limestone 
crops out in 80 percent or more of the quadrangle and 
consists of alternating beds of limestone, dolomite, clay, 
silt, and sand or, more precisely, beds composed of various 
proportions and combinations of these materials. The beds 
vary in their resistance to erosion, producing a "stair-step" 
topography. The less easily eroded beds of limestone and 
dolomite form the tread of the steps and the softer less re
sistant zones between form the ~isers. 

A thin fossiliferous zone near the middle of the Glen 
Rose has been called the Salenia texana zone by George 
(194.7, p. 17) and Whitney (1952, p. 66). The top of this 
zone is characterized by a bed containing Corbula. Where 
the Glen Rose is fully developed the Corbula bed is found 
near the middle of the formation. Within Monument Hill 
quadrangle the Corbula bed is present along Towhead, 
Flat, and Deer Creeks and Brock Hollow in the northern 
part and along Miller Creek in the eastern part. Along 
Deer Creek about 80 feet of Glen Rose crops out beneath 
the Corbula bed and along Miller Creek about 60 feet. 
Southeastward from the Llano region, the portion of the 
Glen Rose below the Corbula bed is composed of massive 
limestone which contrasts with the thinner bedded upper 
part. The massive character of this portion of the Glen 
Rose is well displayed to the east along Miller Creek in the 
Yeager Creek quadrangle; however, at the northern border 
of the Monument Hill quadrangle this part of the Glen 
Rose has lost its massive character and resembles the por
tion of the formation above the Corbula bed. The thickness 
of Glen Rose rocks above the Corbula bed is about 330 feet. 

The Glen Rose is mostly suited to ranching, although 
flatter areas in the Pedernales and Blanco River basins 
are cultivated. In general, the vegetation on the Glen Rose 
is sparser than on other units, indicating the relative steril
ity of its soil. 

The Salenia tPxana zone contains in addition abundant 
casts and molds of pelecypods and gastropods and also 
common are Porocystis and Orbitolina. Fossils, although 
common in several other zones within the Glen Rose 
Limestone, were not collected. Typical Glen Rose fossils 
for this part of the Llano region are listed in the text for 
the Hye quadrangle (Barnes, 1965a). 

F1u:oE11.1CKSBUllG GaouP 

Included within the Fredericksburg Group in the Monu
ment Hill quadrangle are about 13 feet of Walnut Clay, 
about 30 feet of Comanche Peak Limestone, and about 
125 feet of Edwards Limestone. The boundaries of the units 
within the Fredericksburg are gradational; the boundary 
with the underlying Glen Rose is distinct. 

Walnut Clay 

The Walnut Clay within the quadrangle flanks lobes 
and outliers of the Edwards Plateau and on several out
liers is the only unit present of the Fredericksburg Group. 
The Walnut within the Monument Hill quadrangle prob
ably averages about 13 feet in thickness, based on a 
measured 12-foot thickness in Hye quadrangle to the west 
and a measured 13-foot thickness in the Yeager Creek 
quadrangle to the east. The Walnut is silty, calcareous, and 
yellowish gray mollled yellowish orange. The calcite con
tent increases upward, and the boundary between the Wal
~ut and th~ overlying Comanche Peak is placed at the point 
m road ditches and along drains where the harder Co
manche Peak overhangs the softer Walnut. 

The Walnut Clay is typically barren of trees and forms 
a bench too narrow to cultivate. The Walnut Clay mostly 
rests on Glen Rose marly clay of similar appearance ex
cept that the basal Walnut is a coquinite of Exogyra texana 
and the Glen Rose clay is essentially unfossiliferous. Pele
cypod and gastropod casts and echinoids are also common 
in the Walnut. Although no fossil collections were made 
from the Walnut within the quadrangle, typical lists of 
fossils from this unit are given in the texts of the Hye and 
Stonewall quadrangles (Barnes, 1965a, 1966). 

Comanc::he Peak Limestone 

Comanche Peak Limestone within the quadrangle flanks 
lobes and outliers of the Edwards Plateau; it also is the 
uppermost unit on numerous plateau outliers. The thick
ness of the Comanche Peak Limestone within the Monu
m.ent Hill quadrangle probably averages about 30 feet, 
slightly more than the 28 feet measured in the Hye quad
rangle to the west. The Comanche Peak grades downward 
into the Walnut Clay· and upward into the Edwards Lime
stone. The upper boundary is placed at the base of the first 
chert-bearing limestone bed. Although the boundary is 
~eldom exposed it can be closely approximated by the break 
m slope between the soft Comanche Peak Limestone and the 
hard Edwards Limestone. This boundary is easily traced 
with the aid of a stereoscope. 

On aerial photographs the Comanche Peak Limestone, 
on north slopes. is characterized by a distinctive dark band 
caused by a thick growth of vegetation dominated by a nar
row-leaf oak identified by Cuyler (1931) as "Quercus 
texana Sargent (Texas oak)." 

The lower part of the Comanche Peak Limestone is 
massive, nodular, argillaceous, yellowish gray, very fossili
ferous, burrowed, and in places contains a bed of caprinids. 
The upper part of the Comanche Peak is bedded, in part 
honeycombed, somewhat less fossiliferous, appears to be 
somewhat harder, and ranges from yellowish gray to 
nearly white. No fossils were collected from the Comanche 
Peak within the quadrangle. 
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Edwards Limestone 

The Edwards Limestone forms the surface of lobes of 
the Edwards Plateau which terminate eastward within the 
quadrangle; it also crops out on numerous plateau out
liers. The Edwards Limestone is about 125 feet thick at 
Circle triangulation station in the western part of the quad
rangle. 

In the Monument Hill quadrangle the Edwards is com
posed of limestone, dolomite, and chert. The limestone and 
dolomite vary widely in composition, texture, thickness of 
beds, and hardness, and the expression of the lithology is 
clearly shown on aerial photographs by bands of vegeta
tion. The outcrop of the Edwards Limestone has an average 
density of vegetation greater than that of the Glen Rose 
Limestone, and in addition the vegetation is more distinctly 
banded. Above the abrupt slopes developed on Comanche 
Peak Limestone the Edwards Limestone forms a gentle 
slope. The hard limestone beds weather slowly, have only 
a thin soil cover or are bare, and are nearly devoid of vege
tation. The softer beds develop an adequate soil to sup
port a dense growth of scrub oak identified by Cuyler 

(1931) as "Quercus fusiformis Sargent (mountain scrub 
oak)." 

The Edwards surface is mostly rocky and above some 
beds is chert-strewn. Some of the chert in the Edwards 
Limestone is of a quality suitable for the manufacture of 
flint implements, and the chert in the Edwards is usually 
referred to as flint. Because of gentle slopes and lack of 
exposure of the softer beds, it is impossible to describe a 
complete section of Edwards within the quadrangle. No 
fossils were collected. 

CENOZOIC ROCKS 
QUATERNARY SYSTEM 

RECENT SERIES 

Alluvium.- Deposits of alluvium, mostly along Miller, 
McCall, Towhead, Flat, and Cottonwood Creeks and a few 
other streams, are composed of sand and silt at the surface 
and of coarser material beneath. Narrow belts and patches 
of alluvium follow many of the lesser drainages in the 
area but are insignificant and have not been mapped. Some 
of the alluvium is cultivated and some supports a growth 
of pecan trees. 

SUBSURFACE GEOLOGY 

Of the four wells which penetrate Paleozoic rocks be
neath Cretaceous rocks within and near the Monument 
Hill quadrangle, data for three are summarized by Flawn 
et al. ( 1961, pp. 229- 230). The thickness of Cretaceous 
rocks beneath valley bottoms probably varies from less than 
100 feet in the northern part of the quadrangle to more 
than 600 feet in the southern part, as judged from well 
data and the outcrop pattern in the Johnson City quad
rangle to the north. Rocks of Cretaceous age which do not 
crop out include the lower part of the Glen Rose Limestone 
starting 80 feet below the Corhula bed, Hensell Sand, Cow 
Creek Limestone, Hammett Shale, and Sycamore Sand. 
Lozo and Stricklin ( 1956) gave the following thicknesses 
for these units in the vicinity of the Hays-Travis County 
line near the common corner with Blanco County: 

Feet 

Glen Rose Limestone above Corbula .. ... .................... . .... ..... 360 
Glen Rose Limestone below Corbula ..................... .................. . 250 
Hensell Sand ...... .............. ...... ... .. .. .. .... . ............ ..... .... .. ...... .......... 50 
Cow Creek Limestone ...... ............. ............................................ 40 
Hammett Shale .................. ............... .......................................... 70 
Sycamore Sand ............................ ..... ......................................... 75 

Thicknesses for these units within the Monument Hill 
quadrangle vary somewhat; the Hensell Sand and possibly 
the Hammett Shale probably thin southeastward; other 
units appear to thicken in this direction. The gentle east
ward dip of the Cretaceous rocks is shown by contours on 
the Corbula bed. 

Beneath the Cretaceous, samples have been described 
from the following wells: Lile and Adams No. 1 Leeder 

(also known as Adams & Lyles No. 1 Leeders), Johnson 
(R. A. Rodson et al.) No. 1 Glasscock, and D. J. Meeks 
No. l E.W. Walker, the last 600 feet south of Monument 
Hill quadrangle. A water well about 2 miles up Miller 
Creek from the eastern quadrangle boundary penetrated 
Carboniferous rocks (probably Marble Falls Limestone) 
at a depth of about 260 feet. This well is directly in line 
with the continuation of the outcrop trend of the Marble 
Falls Limestone at Honeycut Bend; faults may be absent 
in the intervening area. 

The following description of a few samples from the 
Johnson (R. A. Rodson et al.) No. 1 Glasscock, on file at 
the Well Sample Library of the Bureau of Economic Geol
ogy, is taken from the Bureau's unpublished well records: 

Depth 
in feet 

Crystalline limestone, flint, and light tan sand ............... . 704 
Dark creamish-gray crystalline limestone, flint, and pyrite 

860 
Oil-stained crystalline limestone, a few rounded sand 

grains, pyrite scarce ..... ............... .................... ....... ......... 954-968 

Cuttings from 954~968 feet are microgranular dolomite 
containing well-rounded frosted sand grains. This sample 
is probably from the Gorman Formation or possibly from 
the lower 100 feet of the Honeycut Formation. From de
scriptions of their crystallinity, samples from 704. and 860 
feet (which could not be located in 1966) are probably 
Ellenburger dolomite. It is unlikely that the oil mentioned 
in the above description is indigenous. 

Samples from the Lile and Adams No. 1 Leeder be-
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tween depths of 4.05 and 531 feet are described on page 6. 
All samples are probably from high in the Honeycut For· 
mation of the Ellenburger Group. 

Samples from the D. J. Meeks No. 1 E. W. Walker 
belwcen depths of 630 and 980 feet are described on 
page 7. The cuttings consist of sandstone, shale, and 
siltstone; loose sand is common. The rocks are of Penn· 
sylvanian age and may be in part equivalent to Pennsyl· 
vanian rocks cropping out at Smithwick, Burnet County. 
All wells in the quadrangle enter the foreland facies; the 
nearest well entering the Ouachita facies is the Theodore 
Hicks No. 1 Albert Specht 11 miles south of the quadrangle. 
The E. L. Nixon No. 2 Hohenberger 4 miles south of Blanco 
and about 6 miles south of the quadrangle penetrated 
Ellenburger at a depth of 430 feet; the Roland K. Blum· 
berg No. 1 Wagner 2 miles southeast of the soulheast corner 
of the quadrangle entered Ellenburger rocks at a depth of 
130 feet (Barnes, 1959) ; and Tuggle No. 1 Flannery 
about 3 miles south of the southeast corner of the quad· 
rangle reportedly penetrated the Ellenburger at a depth 
of about 295 feet. In view of the presence of Ellenburger 
rocks directly beneath Cretaceous rocks in these wells, 
it is unlikely that rocks of the Ouachita structural belt have 
been thrust as far north as the Monument Hill quadrangle. 

Estimated thickness of Paleozoic units in the subsurface 
of the Monument Hill quadrangle and the Blumberg well 
are given in the following table: 

Pennsylvanian System-
Strawn and/or Smithwick rocks 
Marble Falls Limestone 

Mississippian and Devonian Systems
Various units 

Ordovician System (Ellenburger Group)
Honeycut Formation 
Gorman Formation 
Tanyard Formation 

Cambrian System
Wilherns Formation 
San Saba Member 
Point Peak Member 
Morgan Creek Limestone Member 
Welge Sandstone Member 

Riley Formation 
Lion Mountain Sandstone Member 
Cap Mountain Limestone Member 
Hickory Sandstone Member 

Monument 
Hill 

quadrangle 

Blumberg 
No. l 

Wagner 

Thickness in feet 

350+ 
400± 

0-50 

500-600 
480 

600-650 

660-725 
470-590 

0-30 
100-130 
10-15 

810-850 
30-40 

550-590 
180-270 

590 
505 
600 

725 
615 

0 
100 

10 
no+ 

45 
600 
125+ 

The rocks described by Barnes (1959, pp. 348-360) 
from the Roland K. Blumberg No. 1 Wagner are similar to 
those present in the subsurface of Lhe Monument Hill quad· 
rangle. Paleozoic rocks directly beneath Cretaceous rocks 
within the quadrangle probably include high Tanyard 
and younger Paleozoic rocks. From an examination of the 
fault pattern in the Johnson City quadrangle (Barnes, 
1963) and the Johnson City area (Cloud and Barnes, 
1948, Pl. 3) it appears unlikely that rocks older than 

Tanyard are present directly beneath Cretaceous rocks 
within the quadrangle. 

The Cambrian thicknesses were taken from manuscript 
thickness maps (Barnes and Bell, MS.) from which the 
variation in thickness of any unit within the quadrangle 
can be measured. The Honeycut formation thickness taken 
from Barnes (1959, p. 41) is approximate. Other thick· 
nesses are from Cloud and Barnes (1948) and Barnes 
(1952). 

Sources of information about the Precambrian rocks 
upon which the Paleozoic rocks lie are limited to gravity 
and magnetic data (Barnes, Romberg, and Anderson, 
1954a, 1954b, 1955). A southeastward·plunging gravity 
ridge crosses the southweslern part of the quadrangle, and 
a gravity minimum in the northeastern part of the area 
forms a narrow tongue of a much larger feature extending 
about 25 miles to the west·northwest (fig. 1). Generally 
in the Llano region, large gravity minima are associated 
with Town Mountain Granite (Romberg and Barnes, 
1944), and the minimum in the northeastern part of the 
quadrangle may be associated wilh the Grape Creek 
granite mass. Incomplete magnetic data indicate the pres· 
ence of a magnetic maximum on the gravily ridge in the 
vicinity of the Hye-Monument Hill quadrangle boundary. 
It seems likely that the gravity· ridge results in general from 
the presence of Packsaddle Schist and that magnetic maxi· 
ma along the ridge are caused by intrusive dioritic rocks. 
Some of the decrease in gravity values in the eastern part of 
the quadrangle is caused by the presence to the east of a 
great thickness of less dense sedimentary rocks forming 
the Ouachita structural belt. 

FIG. 1. Gravity and magnetic data, Monument Hill quadrangle, 
Texas. Solid lines-gravitational force in milligals (relative); 
dashed lines-magnetic force in gammas (relative); dots-points of 
gravity observation. 
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MINERAL RESOURCES 

The mineral resources of the quadrangle are limited to 
construction materials and water. Most of the soils, except 
those developed on alluvium and to some extent on gentler 
slopes of the Glen Rose in the extreme northern and 
southern parts of the quadrangle, are not suited to agricul
ture. The greater part of the quadrangle is ranch land. 

CONSTRUCTION MATERIALS 

Dimension stone.-Barnes, Dawson, and Parkinson 
(1947, p. 166) described a 14,-inch limestone bed quarried 
in the vicinity of the Corbula bed south of Miller Creek 
near the eastern edge of the quadrangle. The limestone is 
fine grained, white mottled in shades of light gray, some
what porous, almost free of joints, and contains a few fossil 
fragments. A few brown iron-oxide stained spots a milli
meter in size are scattered throughout the stone. Some 
blocks quarried are as much as 16 feet long. 

A bed of fine-grained limestone 2 to 4 feet thick along 
U. S. Highway 281 3.3 miles north of the old courthouse 
in Blanco is light gray slightly speckled by light brown 
iron-oxide stained specks of millimeter size, weathers light 
brown, and is situated between beds of sandy clay. The 
stone is very hard, composed mostly of fossils and fossil 
fragments, somewhat oolitic, and the bedding direction is 
shown by slight variations in texture and color. Stone 
from this bed is still in a state of good preservation in 
the old Blanco County courthouse built prior to 1890 in 
Blanco. 

Other beds of attractive limestone resistant to weather
ing, hard, and suited for ledgestone in building are prob
ably present in the Glen Rose and Edwards Limestones 
within the quadrangle. 

Crushed stone.-Some of the Edwards Limestone may 
be usable for crushed stone. Although the Glen Rose below 
the Corbula bed is fairly' massive this limestone may be 
too soft to furnish good quality crushed stone. 

Sand and gravel.-Sand and gravel confined to thin 
deposits of poorly sorted alluvial material mostly along 
Miller Creek is probably of little value because of lack of 
uniformity in hardness of the constituents. 

Road material.-Seventeen road material pits within 
the quadrangle are labeled "gravel" pits, although sixteen 
of them are in partly calichified calcareous materials in 
the Glen Rose. The seventeenth pit is in Edwards Limestone 
about 1.3 miles west of U. S. Highway 281 at a point 2.2 
miles north of the south quadrangle boundary. Such ma
terial has been used for base-course material in highway 
construction and for surfacing secondary roads. Eight of 
these pits are along U. S. Highway 281, six are along Flat 
Creek road in the northwestern part of the quadrangle, 
and the remaining three are in the Cottonwood Creek
Hines Branch area in the southwestern part of the quad
rangle. 

WATER 

A ground-water survey of Blanco County was made by 

B. A. Barnes and Cumley (1942). Forty wells, three 
springs, and four oil tests were inventoried within the 
Monument Hill quadrangle. All of the wells inventoried are 
within the Glen Rose outcrop area and about half obtain 
water from the Hensell Sand. About one-third of these are 
high in sulfate indicating restricted circulation within the 
Hensell Sand. About one-half of the remaining wells obtain 
water from near the Corbula bed and from the lower part 
of the Glen Rose Limestone. In the Yeager Creek quad
rangle to the east, a spring issues from the Salenia texana 
zone just beneath the Corbula bed and this zone may also 
be an aquifer within the Monument Hill quadrangle. 

0£ the two springs mapped in the Glen Rose, the one near 
the head of the East Fork of Rocky Creek is about 100 
feet below the base of the Walnut Clay and the other, about 
one and one-quarter miles east-northeast of Monument Hill, 
is about ll5 feet below the base of the Walnut. These 
springs probably are issuing from the same zone; this may 
be the zone noted by Lozo and Stricklin ( 1956) about 
200 feet above i:he Corbula bed characterized by a pro
nounced resistivity peak on electric logs. 

The wells range in depth from 40 to 870 feet, and at 
the time of measurement waler stood from 23 to 375 feet 
below the surface. The oil tests range from 960 to 1,400 
feet in depth. Total dissolved solids ranged from 290 to 
3,366 parts per million. Fifteen wells including two of the 
oil tests contain more than 1,000 parts per million of total 
dissolved solids. All of these are high in sulfate. 

Many additional wells have been drilled since the in
ventory; shown on the Monument Hill quadrangle are four 
wells on Edwards Limestone outcrop and one on Comanche 
Peak Limestone. The depth to water in these wells is not 
known ; however, four springs are shown on the quadrangle 
map which issue from near the base of the Edwards Lime
stone and the wells might be producing from this zone. 
One of the springs, named Walnut Spring, is about 2.5 
miles southwest of Monument Hill; another, named Dun
can Spring, is about 2 miles west of U.S. Highway 281 at a 
point about 1.5 miles north of the south quadrangle bound
ary. The other two springs issuing from near the base of 
the Edwards Limestone are unnamed; one is one-quarter 
mile west of Duncan Spring and the other near the head 
of Cottonwood Creek. 

The Hickory Sandstone is an aquifer on the Johnson 
City quadrangle and produces artesian flow in the Stribl
ing ranch well about 1 mile north-northwest of the Strato
ray Oil Corporation No. 1 Stribling north of Johnson City. 
The depth to the Hickory in the northwcsternmost part of 
the quadrangle is at least 2,000 feet and in places in the 
southern part is more than 4,000 feet. Hickory Sandstone 
probably is present everywhere in the subsurface within 
the Monument Hill quadrangle unless buried hills of Pre
cambrian rock are present. On the Johnson City, Rocky 
Creek, and Cave Creek School quadrangles (Barnes, 1963, 
1965b, 1967a) tall granite hills crop out surrounded by 
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Cap Mountain Limestone; in the subsurface the Hickory 
Sandstone has lapped out against the granite. In the Stone
wall quadrangle an exceptionally tall granite hill was found 

beneath Hensell Sand at a depth of about 70 feet in the 
eastern part of Stonewall. Such hills could also be present 
in the Monument Hill quadrangle. 
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SAMPLE DESCRIPTIONS 

LILE AND ADAMS NO. I LEEDER 
(ALSO KNOWN AS ADAMS & LYLES NO. I LEEDERS) 

Dolomite and limestone-dolomite microgranular to 
very fine grained, very light yellowish gray. Limestone 
aphanitic, white, comprises one-quarter of sample. 
Loose sand of type that could be from Ellenburger, 
well rounded, frosted, comprises 10 percent of sample. 
Some pinkish angular sand, probably cavings; cavings 
especially abundant from 417-419 feet (three samples) 

Limestone and dolomite-limestone white, aphanitic; 
dolomite microgranular, very light yellowish gray; chert 
white, porcelaneous ........................................................ . 

Dolomite- microgranular, very light yellowish gray; chert 
in top sample white, porcelaneous, some dark specks, 
in bottom sample chalcedonic to subchalcedonic, white, 
some porcelaneous, white, dolomitic (two samples) ........ 

Depth 
in feet 

405-441 

462-465 

465-477 

Limestone and dolomite-limestone aphanitic; dolomite 
microgranular, comprises 20 percent of sample; both 
light yellowish gray; chert chalcedonic to subchalce-
donic, white, abundant ............. .. ........................ .. .. .... .. 

Limestone-aphanitic, white: chert in top sample same 
as above, scarce in lower sample (two samples) ..... 

Dolomite and limestone-dolomite very fine grained; 
limestone aphanitic; both very light yellowish gray; 
chert subchalcedonic, olT-white (two samples) .......... . 

Dolomite and limestone-dolomite very fine grained to 
fine grained, very light gray to very light yellowish 
gray; limestone aphanitic, white; chert of similar color 
scarce; loose sand scarce . ... .. ..................... .. .. ........ .. 

Depth 
in feet 

483-484 

485-497 

505-515 

529-531 
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Limestone, dolomite, and shale-probably conglomerate 
of Ellenburger pebbles composed of limestone aphan
itic, white; dolomite very fine grained; shale light 
greenish gray; chert of several types; and cavings of 

Depth 
in feet 

Cretaceous rocks ...... ... . .. . .. ............... .................. ... .... ......... 630 
Shale and sandstone-shale medium light greenish gray; 

sandstone or siltstone very fine grained, argillaceous; 
cavings similar to material in above sample .......... ..... 640-650 

Shale and sandstone-shale medium gray, some slicken
sides; sandstone very fine grained, silty, argillaceous, 
medium light gray; some loose sand, medium grained, 
well rounded . ... ..... ............................................... .......... 660 

Shale and siltstone-siltstone in part sandy, light gray to 
medium gray; some narrow calcite veins (two samples) 670 & 680 

Shale and sandstone-shale dark gray, in part slicken
sided; sandstone very fine grafoed, silty, very argillace
ous, medium gray, some very narrow calcite veins (two 
samples) ........ ........................ ...... .. ..................... . ... 730 & 740 

Shale and sandstone-shale medium gray to medium dark 
gray, mostly slickensided; sandstone very argillaceous, 
silty, grains well rounded, poorly sorted, medium light 
gray to medium gray, consti tutes about 10 percent of 
sample . . .. ...... ....... .. ... ....... .... .. .... .. ............................ 750 

Shale and sandstone-shale dark gray, slickensided; 
sandstone very fine grained, very argillaceous, silty, 
medium dark gray, constitutes about 40 percent of up
per sample and 10 percent of lower sample (two 
samples) .. ........................................................................... 789-800 

Sandstone and shale-sandstone very fine grained, very 
argillaceous, silty, medium light gray to dark gray; 

Depth 
in feet 

shale medium gray to dark gray, slickensided (two 
samples, 810-824 and 870) ......... ........ ........................ 810-870 

Sandstone and siltstone-grades from sandy siltstone to 
very fine-grained sandstone with an occasional fine 
sand grain, very argillaceous, medium gray with a 
greenish tinge. Some shale similar to above ..... . ........... . 

Shale and sandstone-similar to that from 810-870 feet... . 
Sandstone and shale-sandstone very fine grained, very 

argillaceous, silty, medium gray to medium light gray 
to greenish gray; shale medium gray to dark gray, 
slickensided; a few granular limestone fragments may 
be vein material (three samples) .............................. . 

Sand-fine to very fine, very poorly sorted, grains well 
rounded to angular; some calcareous and argillaceous 
material .......................................................................... . 

Shale, sandstone and sand-upper sample similar to one 
from 905-915 feet; lower sample sand, fine to medium 
grained, grains well rounded to angular, very poorly 
sorted, very light gray; some argillaceous and calcare-
ous material, a few chips of very fine-grained, light 

880 
890 

905-915 

930 

gray sandstone and dark gray shale ................................ 943 & 953 
Sand- medium to coarse grained, some grains well 

rounded and polished, others well rounded and rough, 
many angular; some sandstone and shale chips similar 
to those in sample above .... ..... ... ................ .......... ............. . 

Sand-fine to medium grained, grains mostly angular to 
subrounded, a few well rounded ....................................... . 

970 

980 


