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HIGH PURITY MARBLE FALLS LIMESTONE, BURNET COUNTY, TEXAS

Virgil E.

ABSTRACT

Chemical analyses show that a reef ap-
proximately 100 feet thick in the lower por-
tion of the Marble Falls limestone near
Marble Falls, Burnet County, Texas, is
exceptionally pure. Only the Honeycut for-
mation, of the other formations deseribed,
contains limestone that might be of value.
The type section of the Marble Falls lime-
stone is described, ineluding thin-section
and insoluble residue descriptions,

GENERAL SETTING

The primary purpose of this paper is to
report the presence and distribution of a
high purity limestone in the Marble Falls
limestone in the vicinity of Marble Falls.
A secondary purpose, but the one respon-
sible for the discovery of the high purity
limestone, is to record the description of
the type scction of the Marble Falls lime-
stone, which was flooded in mid-1951.

The writer, assisted by Mr. T. A, Ander-
son, mapped most of the T7Y%-minute
Granite Mountain quadrangle (to be pub-
lished at scale of 2 inches equals 1 mile
and with accompanying text) during the
spring of 1951. This map and text are
inadequate for the description of the
Marble Falls type section or accurate de-
lineation of the reef areas within the
Marble Falls limestone. Therelore, descrip-

Description of core from Hole |

Honeycut formation —
Dolomite—very fine grained and very light
Limestone and delomite—a mottled mixture
Limestone—sublithographic and white

Dolomite—very fine grained and light gray____
Dolomite—very fine grained and very light grav. ..

Dolomite —very fine grained and light gray.
Dolomite and limestone—a mottled mixture

Dolomite—very fine grained and light gray.__ pat B M,
Limestone—sublithographic and white with considerable greenish shale

i SOt S tnat e Ll -
Dalomite—very fine grained and lig
Limestone—sublithographic and whi

Dolomite—very fine grained and very light gray at top to light gray at

bottom

Barnes

tion of the section is given in this present
paper for early publication pending the
time when a comprehensive study of the
Marble Falls limestone can be completed.
Descriptions of the other formations in the
restricted map area are included because
general geological conditions will have
some bearing on possible utilization of the
reef limestone. All chemical analyses were
made by Mr. R. M. Wheeler of the Bureau

of Economic Geology.

GEOLOGIC FORMATIONS

ORDOVICIAN SYSTEM
LOWER ORDOVICIAN (ELLENBURGER GROUP)
HONEYCUT FORMATION

The oldest rocks exposed within the map
area (fig. 1) are of Ordovician age and
include about 250 feet of the upper portion
of the Honeycut formation of the Ellen-
burger group. An additional 100 feet of
Honeycut beds was seen in cores taken
from below river level in the exploration
of the Marble Falls dam site. All together
during the exploration about 250 feet of
Honeycut rocks was cored, including about
150 feet of rocks above river level. Hole
No. 21 south of the Colorado River is at
an elevation of 832.3 feet, hottomed at
660 feet, and recovered ahout 150 feet of
core out of a possible 172 feel. The rock
preserved is described below, starting with
the top of the core.

No. 21. Marble Falls dam site.
Thickness in feet

Dolomite —microgranular, very light gray. and

Limestone—sublithographic and white, some dolomite in middle portion ___

Dolomite—very fine grained and licht gray
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Honeyeut formation—
Limestone- —sublithographic and white

Report of Investi,

gations—No, 17

Thickness in feet
25

Dolomite—microgranular and very light gray J e
Dolomite—very fine grained and very light gray becoming slightly darker

with depth A B (e
Dolomite and limestone—a mottled mixture
Dolomite—very fine grained and light gray.
Limestone —sublithographic and white____
Dolomite—very fine grained and light gray
Dolomite—microgranular and very light gray

Dolomite—very fine grained and light gray
Limestone—with some dolomite mottles toward hottom
Limestone—with some dolomite near hottom

Almost complete recovery of core was ol
the southwest corner of the power house: de

Honeyeut formation—

Limestone—sublithographie and white, with numerous stylolites

Dolomite—very fine grained and light gray

7

T
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btained from another hole, 99 feet deep, at
scriplion of this core follows.

Thickness in feet

Dolomite—very fine grained and light gray

Limestone —mottled by very fine grained, ligh

1 inch of white, porcellaneous chert at top
Dolomite—very fine grained and light gray_

Limestone and dolomite-—a mottled mixture

Dolomite—very fine grained and light gray

Limestone—mottled to bedding streaked by dolomite. .
Dolomite—very fine grained and light gray_ .

Dolomite—very fine grained
few inches from hase

Limestone—sublithographic and white

Dolomite—very fine grained and very light gray. :

Dolomite—very fine grained and light gray
base
Dolomite—very fine grained and light gray

Limestone—mottled by dolomite
Dolomite—very fine grained and light gra
Limestone—mottled by dolomite_____

stylolites, and contains chert 1,5 feet above base_

Dolomite—mottled by limestone

Dolomite—very fine grained and light gray__
Dolomite and limestone—a mottled mixture
in lower fool

Dolomite—very fine grained, light
viggy porosity .o

Limestone—mottled by do LSl

Dolomite—very fine grained and light gray

Limestone—mottled by dolomite
Dolomite —microgranular, very lig

__________ . 5
: 1
Dolomite—microgranular and very light gray (this interval correlates
with the fourth interval from the bottom of Hole No,21) 7
it gray dolomite, and with
EE i) i, 4.5
- 1
____________ < 1.5
0.5
e 25
e S e 0.5
Limestone—sublithographic and white with stylolite near middle 4
, licht gray, and with mottles of limestone a
4
s 0.5
- 4
grading to very light gray at
o
o L 3
i 3 1
Lo St G i 1
Limestone —with shale along stylolites in bottom 6 inches . 3.5
Dolomite—very fine grained, light gray, has vertical and horizontal
..... EaN Lty 14.5
1.5
with shale along stylolites
_______ e e e e 2.5
gray, somewhat stylolitic, and has
i RO =i, MY 2
lomite gapay [i}
& i
ht gray, and with vugs up to 1 inch

in size

The cores examined are characteristic of
the lithology and proportion of rock types
to be found in the Honeycut formation
within the map area. The cores are about
29 percent limestone; 9 percent micro-
granular, very light gray dolomite, 32 per-
cent very fine-grained, light gray dolomite,
17 percent very fine-grained, very light
gray dolomite (total 58 percent dolomite)

and 4 percent mottled limestone-dolomite
mixture, 8 percent dolomitic limestone, and
1 percent calcitic dolomite (total 13 per-
cent of limestone-dolomite mixtures).

The cores from a number of other core
holes in the area were examined. Lateral
gradation is very common between the
very fine-grained dolomite, especially the
darker colored variety, and limestone. The
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. microgranular dolemite beds remain al-
most constant in thickness and provide ex-
cellent markers for structural work,

The 21-foot limestone in Hole No. 21 is
more nearly constant in thickness than any
of the other limestones encountered and
forms prominent outcrops along both sides
of Colorado River until it dips beneath the
river at the old Alexander dam (now
flooded). It also crops out along Flalrock
Creek but was not mapped up Flatrock
Creek beyond the point where it becomes
cherty.” The. limestone has wide solution
joints throughout most of its oulcrop and
Jocally on the west side and near the mouth

of Flatrock Creek has been entirely dis- -

solved, allowing the overlying rock lo col-
lapse. This limestone appears to be rather
pure but locally might be dolomitic. In
most  places the overburden increascs

rapidly beyond the outcrop, the limestone

is rather thin to quarry, and where it crops
out, the wide solution joints are in part
filled by soil and elayey materials. Up
Flatrock Creek beyond where the lime-
stone was mapped, it is cherty, and some
lateral gradation to dolomile was seen.

DEvoNIAN SYSTEM
STRIBLING® FORMATION

No Siribling rocks were found within
the map area, but were scen within a hun-
dred yards of the south border of the map
area (fig. 1}. The main outcrop which
forms a hill about 4,000 feet south of the
Marble Falls dam is composed of lime-
stone, dolomite, and chert with rare Lepto-
coelig in the limestone. A granular, glau-
conitic rock is associated with the Stribling
in a collapse structure which is about 50
feet lower in elevation than the main out-
crop. Elsewhere rock of this type has been
seen. beneath the Stribling, and it is pro-
visionally placed as a hasal member within
the Stribling. Other small outcrops of this
hasal unit are situated 1o the wesL

MrssissTPPIAN SYSTEM
IVES BRECCIA

The Ives breccia crops oul widely and
in all outcrops rests on the Honeycut for-

mation. Much of the chert in the Ives ap-

pears to have heen derived from the
Btribling formation, and the rest is from
the Honeyeut formation. The Tves within

the area is mostly less than a foot in
thickness.

CHAPPEL LIMESTONE

The Chappel limestone crops out widely
but probably no place within the area is
as much as 2 feet thick. It contains con-
siderable crinoid debris scattered in a fine-
grained matrix. The limestone is tough,
medium to rather dark gray, and has a
brownish-olive cast. The Chappel lime-
stone contains conodonts and other fossils
such as trilobites and brachiopods, which
are mostly diminutive,

BARNETT FORMATI(QN

The Barnett formalion forms a’contin s
ous outcrop beneath the Marble Falls
limestone, is entirely exposed in two pits

“along roads near the Marble Falls dam,

and is well exposed in a pit just south of
the old Alexander dam. The Barnett fox-
mation, averaging about 10 feet in thick-
ness, is composed of shale which contains a.
few limestone concretions averaging 2 feet
in diameter by 6 inches thick. When freshly
hroken the concretions have a strong petro-
liferous odor.

PENNSYLVANIAN SYSTEM
MARBLE FALLS LIMESTONE

The. Marble Falls limestone was first
mentioned by Hill (1889) as heing the
basal formation of the Carboniferous in
Burnet and Travis counties, Texas. In 1901
{(pp. 93-96) Hill gave additional informa-
tion about the Marble Falls limestone in the
Marble Falls area, including supporting
evidence for its Lower Pennsylvanian age.
Paige (1912, p. 8) stated that the Marble
Falls limestone is named for the typical
exposure at Marble IYalls, Burnet County.
He briefly described the section along Colo-
rado River downstream from Marble Falls,
and this section has come to be designated
the type section of the formation,

Plummer and Moore (1922), Cheney
(1910}, Plummer ({1945h, 1947a, 1947b,
1950), and others have wrilten extensively
on the Marble Falls limestone and associ-
ated strala, Various classificalions and in-
terpretations of the stratigraphic sequence
have heen proposed. It is apparent that a
comprehensive study of the Marble Falls
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limestone should be made. A delailed study
of the type section is onme part of such a
study. The section was carefully measured,
sampled, footages painted, and described;
the lime for doing the work being dictated
by the completion ol the Marhle Falls dam
in mid-1951 followed by the floeding of

the scclion, which in the past has been de-

scribed near river level. It was during the
course of this study that the high-grade
reef limestone was discovered,

The section is still fairly well exposed
above lake level but is not nearly so ac-
cessible for detailed work. Some segmenis
of the present. section and portions of others
are above water level, and it is hoped that
the following description is complete
enough so that the section can be traced
near lake level with the aid of the few
painted footages that are not flooded. Some
of the section will be missing at lake level
in the collapsced area.

The section was chip-sampled at 5-
foot intervals, and in addition chips were
collecled for thin sectioning. The chip-
samples were crushed to simulate well cut-
tings and and examined under a binocular
microscope. The amount of insoluble resi-
due was delermined, and the residue was
examined under the binocular microscope.
Samples from a portion of the section con-
taining very little insoluble residue were
chemically analyzed and found to be ex-
ceptionally pure imeslonc.

The pure limestone is a compact reef
limestone, and the shape of the reef in the
line of section can be best secn {rom the
south bank of the Colorado River. Inter-
reef cherty beds in the line of section lens
ont in both directions. Another small lens
of gimilar rock is situvated to the east, and
in the vicinity of the old Alexander dam
similar beds thicken rapidly southeastward
along the bluff and swing inland as they
rise higher topographically (fig. 1).

The upper portiori of the reef where it
leaves the bluff is less than 10 feet thick,
and the upper surface displays the typical
hummocky surface common to reels of
algal origin. This porlion of the reel ter
minates eastward in about half a mile,
grading to bedded siliceous limeslone. The
lower portion of the reef where it leaves

the bluff is about 40 feet thick; after swing-
ing around a prominent drain the recf
lerminates in less than half a mile from
the point where it bifurcates in the bluf,
The search for high purity limestone Teefs
was continued eastward, and additional.

“small ones were found.

The massive, cherty limestone between
one-half and three-quarlers of a mile east
of the old Alexander dam iz probably
mostly reol but has not been mapped as
recf because of the chert. A lew foot-thick,
10-toot long lenses of light olive-gray dolo-
mite are also present. These rocks may be
in an avea where reef and inler-reef or
flanking beds interdigitate.

Just to the east of this area the lower
porlion of the Marble Falls limestone is
bedded spiculiferous limestone and some
spiculite, whereas to the south the non-reef
limestone al the same horizon is of entirely
different appearance, being less well bed-
ded and containing abundant chert in vari-
ously textured, colored, sized, and shaped
masses. It is possible that the cherty beds
may br inter-reef, and the spiculiferous
limestone and spiculite may flank or be
between reef arcas, The point marked “F7
(fig. 1} indicates an area where sponges
made np of closely packed rod-like spicules
are exposcd on a bedding surface.

The reef southwestward from Colorado
River continues for about a mile and dies
out belore it reaches the fault & mile south
of Colorado River bridge. Throughout most
of the distance, about 75 feet of the npper
portion of the pure recl limestone appears
lo he present; the lower portion though
slill in parl reefy is mostly highly cherty.
The pure reef limestone extends to the
hottom of the Marble Falls just east of
U. 8. highway No. 281, and an isolated
outcrop, 45 feet thick, of pure reef lime-
stone at the base of the Marble Falls forms
a low hill to the cast. Fossils at the point
marked “F” are numerous silicified bryo-
zoans, in part in cherl and in part weather-
ing free, and some silicified brachiopods.
The beds overlying the reef are mostly
thin and cherly.

The descripltion of the Marble Falls type

section 1s as follows:
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Description.

The top of the section is on the north bank of Colorado River in

Murble Falls and is a few feet southeast of the southwestern corner

of the big building upstream from the Colorade River bridge. The

overlying Smithwick shale is not exposed in the line of section.

1. Spiculite—very fine grained, dark gray, highly cherty, heds plane,
in part very thinly bedded and in part with beds up to 1.5 {eer
thick, but very finely laminated, The top bed is highly cherty
and less laminated. Caudigalli are common,

STITET downstream 200 feel eastward to east side of power plant

and continue down in section.

2. Spiculitc—very fine grained, dark gray, highly cherty, and beds
plane mostly 1 to 1.5 {eet in thickness, and faintly laminated
but with laminae very closely spaced. The top 1.5 fest is
honeycombed chert, Caudigalli are common.

A thin scction from 365 feet is composed of clozely compacted
siliva spicules, a small amount of ecalcite, and dark-colorved carbo-
nacecus material, The spicules are in part deformed from being so
clozely packed. The dark-colored material is crratically distributed
along the bedding and the darker patches rmray indicate horizontal
burrows. A bhurrow ahout 2 mm in diameter perpendicular to the
bedding crosses the entire thin section.

3. Limestonc —fine grained exccpt for the top 3 feet which 1s VETY
fine grained, between licht brownish gray and light olive gray,
mottled as if burrowed, massive, and beds 2 to 5 [eel thick,
Chert is very scarce and that which is present is in thin, irregular
patches along a few bedding planes. Microfossils are not
abundant, and a few bruchiopod ecross sections were seen in the
lower parl of the interval

A Lhin section from 345 feet is composed of clozely packed [ossil
debris as well as some spienles and foraminifera in extremely finc
grained, cloudy, interstitial calcite, Material of this type is separated
by a stylolile [rom a small area composcd of fine grained mostly
clear caleite which contains fossil debris of about the same Lype
but not ncarly so abundant. Both aress contain rore grains ol a
grcen mineval which is probahly gla.u canite,

A thin section from 354 feet is composcd of two different types
of limestone separsted by a stylolile. One is composed of extremely
fine grained, cloudy caleite containing some fossil debris, siliceous
and calcitic spicules, and some foraminifera. The other containg
about the same proporiion of fossil matevial, but the ecaleile is
ouly elightly clendy to clear and ecoarser grained. Tn this portion
more of the fossil debris appears to be replaced by granular caleite:

A thin section from 363 feet is a pelleted limestone in which
the 0.1-mm pellets are cloudy, extremely fine grained, and in a
groundmass of very fine grained clear ecaleite. Foruminilers are
common as well as spicules, some of which are caleitic and others
silicenus. Fossil debris, except for very fincly comminuted material,
is scarce. One zone crossing the thin section is much more spiculif-
erous than the rest of the section.

SHIET downstream 500 fcet eastward crossing, highway and con-

tinue down in section.

4. Limestone and spiculitc—the limestone is fine grained, highly
spiculiferons, medium gray to medium dark gray, and the
spienlite is dark gray. The rock is thin to medinm bedded,
being thin and nodular from 326 to 334 fcet, and mosily in
beds which are cherty, plane, and 1 to 6 inches thick {rom 334
to 336 feet. The limestone is highly spiculiferous and cherty
from 336 to 342 feet and the wp 2 fect iz a massive, somewhat
honeycombed chert, the holes resulting from the leaching of
eyos of limestone, The chert is somewhal lighter in color than
the interval as a whole, tending toward light olive gray and
yellowish gray. Brachiopoeds are common in the lower 8 feet.

A thin section from 335 feet is composed of chert and highly
siliceous limestone. The guartz grains forming the chert are rather
large, 0.05 mm, but have the typical irregular extinclion of chal-
cedonie silica. Silica spicules are very ahundant in the chert and

Thickness

15

20

13

Cumu-
Interval  fative

15

21

41

59

11

Feer above
bse

370-385

361370

344564

220-344
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Thickness
o Cumi- Feet above
Description Interval  Iative base

some caleile i3 present. The siliceous limestone is very highly

spiculiferons and the calcite contained is extremely fine grained,

extremely cloudy, and brownish gray. Considerable dark brown,

nearly opagque, carbonaceous matter is present. Some of the spicules

are hexactinellid.

A thin seclion from 338 feet is composed of abundant siliceous

spicules, fossil debris, and foraminifera including fusulinids in

an extremely fine grained, exceedingly clowdy, gray to Lrownish

gray matrix. Circular aress interpreted as heing burrows contain

mtch less fossil material and are consequently slighily darker in

color and appear to be finer grained. Nark brown, nearly opaque,

carhonaceous material is common in the darker colored portions

of the section.

A thin section from 343 feet ia composed predeminantly ot

silica spicules so closely packed that many of them are delormed,

and some interspicular very fine grained, highly clowdy ecaleite,

dark brown carbonaceons material, and silica. ]

5. Limestone—very fine graincd, medium gray to mediuom dark 8 67 318 .326
gray in lower part and between médium gray and light olive
gray in upper part, and beds about 1 foot thick in lower
part and 4 to 6 inches thick in upper Z feet. Brachiopods are
common in the lower 2 feet, corals are shundant in the top
bed, and microfossils’ are abundant-in 2 bed ar 324 feet bur
scarce in the rest of the interval. =~

A thin section from 324 feet is composed ol extremely fine

_grained, highly cloudy, brownish caleite conizining extremely
numerous silica spicules and fossil fragments, and a few foraminif-

crz, one of which may be a fusulinid. One chreular area about

2 mm jn diameter is composed of dark hrown, slightly translucent

material which may be filling a burrow.

6. Limestone—very fine grained, between pale yellowish brown 12 % 306-318
and light olive gray, massive, and beds starting at bottom - :
of interval are 10, inches, 18 inches, and 5.5 feet thick fol-
lowed by beds mostly between 1 and 2 feet in thickness.

Fossils are involute gastropods in top sorface, cup corals
at 316 [eet, and very small microfossils,

A thin section from 316 feet is of a brecefs-type material con-

taining angular to rounded fragmenmts of cxtremely fine grained,

highly cloudy’ limestone surrounded by less cloudy slightly coarser

grained limestone, as if soft sea hottom had been disturhed with

some of the soft mud remaining intact and some Howing hetween

the fragments. Some clear, veinlike areas of fine grained calcite

appear to have formed soon after the disturbance, and still Ilater

narrow well-defined veins of calcite cut cverything, The breceia

fragments contain. much very small, curved, thin-walled, shell

debris, a few foraminifers, and an occasional spicole. Very little

foszil material except Tare spicules are in the matrix surrounding

the breccia fragments.

SHIFT downsiream 400 feet eastward and continue down in

section. .

7. Limestone—very fine grained, bhetween medium gray and 4 - 83 302-306
light olive gray, highly spiculilerons, and massive except for
rather thin hedding lamella and top 6 inches which is nodular.
Foraminifcra arc present but are not abundant,

A thin section from 305 feet is composed of extremely fine

grained, cloudy caleite containing sbundant siliccous spicules

and fossil debris, a few foraminifcra, and a small amount of chert.

Some of the fossil debris is replaced by very fine grained clear

calcite. Some yellowish brown, highly spiculiferons limestone is in

irregular contact with the rest ol the limestone, )

8. Limestone—very fine grained, between light olive gray and 5 as 207-302
light brownish gray, and massive. Some chert at 300 feet,
and in top bed chert is mostly calcareons. Microfossils are com-
mon and at 298 feet, away from the line of section, there is a
Chaetetes 5 by 11 inches in size,

A thin section of the Chaetetes reveals a beautiful cellular. strue-
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Duseription

ture, the walls of which have aggregate polarization with indis-

tinet extinetion {ollowing the walls ag the stage is rotated, Most of

the eells are filled by 0.05-mm ¢lear caleite mosaics, some are flled by
one crystal of quariz, others by several crystals, and these grade

into chalcedonic quartz which displays aggregate polarization, A

few delomite thombs are asseciated with the latter,

9. Limestone and spiculite--fine grained, medium gray Lo mediom
dark gray, spiculiferous, and heds in upper part 2 to 4 inches
thick and nodular, and in lower part thicker and plane.
Some thin layers are mostly spienlite, Fossils are g few brachio-
pods and cup corals and rare microfossils.

A Lhin section from 295 feet is composed of extremely fine
grained, clondy calcite containing some fossil debris, a brachioped,
a lew foraminifera, some splcules hoth siliceous and caleitic, some
stylolites, and some O5-mm pellet-like areas swrounded by very
fine grained, clear caleite. The pellets are slightly darker than the
rest of the section. Some millimetersized caleite crystals are within
the hrachiopod as well as some centrally located cloudy ealcite
similar to that of the rest of the section. Some of the fossil debris
iz replaced by 0.l-mm clear caleite, The stylolites are not well
defined except where there is an aceumulation of brown material
or silica along them, Vicwed with 2 hand lcns the section has
areas of slightly different color and texture which suggests thal the
limestone may be composed of intraformational pehbles modified
in shape by solution along the stylolites.

10. Limestone—fine to medium grained, beds 6 to 30 inches thick,
and light olive gray mottled medium gray. The mottles anasto-
mose and may bhe burrows, Newwork cherl is common at
geveral levels, The 1op few inches are either an intraformational
conglomerate or a solution breccia, Fossils are abundant minute
microfossils, and at 289 feet small fusulinids.

A thin section from 285 feet is composed of fine grained fossil
debris and foraminifera of several species in a mostly fine prained,
clear matrix. The matrix in a portion of the scetion is extremely
fine grained and brownish gray. Dissemipated chert is in one small
‘area, Fossils are a few calcile, spicules and foesil debris composed
of crinoid and shell fragthents,

thin szection [rom 289 fect is composed of closely packed
foraminilera, grains of limestone, perhaps a few oolites, and fossil
debris, The matrix ranges from very fine grained, clca_r caleile to
extremely fine grained, cloudy calcite. The limestone grains are
highly eloudy and may in part be derived from an extremely finc
grained limestone. The foszil debris is mostly erinoid and shell
fragments.

SHIFT downstream 600 feet easiward. The beds are lenticular

and the shift is accurate within 1 or at most 2 feet.

11 Limestone—very fine grained, medium gray to’ medinm dark
gray, mottled, highly cherty, contains many spicules, and in
two. beds. The chert in the lower part is in a nelwork with eyes
of limestone, and in upper part is more nearly along the bed-
ding planes and in plates half an inch thick, A cup coral in
lowest hed.

12. Limestone—fine to medium grained, light olive gray, very mas-
sive, and perhaps in part a limesand. ¥From 259 to 270 feet
and 270 to 2765 feet essentially two beds. Thin zones of
siliceons material are ar 265 feet and above 272 feet, and a
well-developed layer of flaitened, branching chert nodules is
near the top of the interval. Foraminifera are especially
abundant in the lower bed and upward become less numerous.

A thin section from 266 feet is composed of extremely fine
graived calcite econfaining numerous foraminifera and oolites,
and wsome caleareous spicules and fossil debris. A lew of the shell
fragmente may be portions of ostracods,

A thin section from 269 feet is very coarse grained fossil debris
and sand derived from a much finer grained limestone in a fine
grained clear matrix of calcite. Crinoid [ragments predominate, ostra-
coids are common, foraminifera and shell fragments are al)lmdant

Thickness
Cumau-
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o 101
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20 126
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203297

284-203

279-284

259-279
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Thickness
o Cumu-  Feer above
Description Interval  lative base

and some large whorls may be from small gastropods. Many of the

whorls and some of the ostracods conlain oolites and fossil debris

not common te the matrix, indicaling that the colitcs and debris

were emplaced elsewhere.

SHIFT downstream 150 feet eastward. .

13. Limestone—very fine grained, medium gray, and in a hed 5 131 254259
shout 2.5 feet thick resting on a §-inch zone of thinly laminated
recessive material which in turn resis -on about a foot of dark
gray chert which is in part calcareons and pyritic. A dark
gray, 10-dnch chert bhed which iz in part calcareous tops the
interval, Fossils are numerous silica spicules and a few foramin-
ifers.

A thia section from 255 feet is mostly silica spiciles and a few
crinoid [ragments in a matrix of gray, extremely fine grained
"caleite.

14. Limestone—highly spiculiferous and cherty, heing fine grained 6 137 248-254
except for a lew inches of coarse grained malerial =t the hot-
tom, and medium gray with some approaching light olive
gray, The lower foot 15 in 3-dnch beds with recessive zones
between and the whole tending to be recessive. The rest of the
interval is massive, being made up of & network of chert with
eyes of spiculiferous limestone, Laterally as much as 6 inches
of spiculiferous limestone replaces the chert. The twp 2 feet
is less cherty, and it appears thal chertification is heing sclec-
tive with the unchertified material heing perhaps burrows.

A thin section from 252 feet is composed of highly spicalilerous,
in part cherty, brownish gray, cxtremely [ine grained caleite which
contains some crincid debris, shell fragments, and guarter-inch
burrows. The matcerial in the burrows is lighter gray and centaing
numerons {oraminifera, a few spicules, and muoch fossil debris,
The bedding is disturbed as il thrnst aside during the formation
of the burtow. ] )

15. Limestonc—very fine grained, slightly spiculiferous, lower 3 feet = 11 148 287243
is pale yellowish brown, and rest of interval is hetween yel-
lowish brown and light olive gray. A small amount of chert
is parallel 1o the bedding near the middle of the interval. A
lew foraminifera and muoch unidentified small material is
present. The beds arc massive, being mosily a oot or more
thick except [or the top foot which is nodular and very irregu-
Yarly bhedded.

A thin seetion from 242 feet is composed of brownish gray, ex-
tremely fine grained calcite, silica spicules, crinoid debris, some
shell fragments, a few foraminifera, and purtions of pebbles much
lighter colored than the maotrix. The pebbles are flat and elongate,
and in comparison with the matrix are slighily coarser grained,
contain more foraminifcra, less fossil debris, and fewer spicules.
SHIFT downstream 300 feet castward.

16. Limestone—vyery fine grained, between light brownish gray and 7 155 230-237
light olive gray, and containe a large amount of brownish
gray chert in nodules to anastomosing layers of modules which
contain spicules and other small objects, The top surface has
a burrowed appearance snd in places contains rectangular
pieces up to a foor in length which appear to be intraforma-
tiona) slabs,

A thin section from 236 feet is about half extremely fine grained,
cloudy calcite containing numerous small formminifera, rare spic-
ules, and some scarcely recognizable fossil fragments. The rest
ol the section is highly spiculiferous, dark gray, extremely fine
grained caleite in which portions of three-quarter-inch, much less
fossiliferous, circular areas of lighter color arc present which are
probably burrows, These areas vary widely in the amount of
fossil debris contained.

17. Limestone or spiculite—fine grained, dark gray, and contains 11 166 219230
much grayish black chert and some that is brownish black. The
lower part of the interval is almost entitely fissile spiculite
which is thinly laminated and in plane beds, contrasting with
the irregular beds lower in the section, Upward the rock is



High Purity Marble Falls Limestone

Description

progressively more cherty, and the lamcllae less plane and
less numerpus. Verticel coleite veins trend N. 52° W, and
a prominent joint set trends N, 18° E,

A thin section Irom 224 feet is composcd of siliceous spicules
and a few crinoid fragments in a malrix of extremely fine grained,
dark gray calcite. One area of very fine grained culcite surrounded
by concentrie light brownisk gray calcite may be g small burrew.
SHIFT downstreamn 700 foet eastwarid.

18, Limestone—very Tfine grained, between yellowish gray and

light olive gray, mosly highly oolitic, and contains some for-
aminifera. The lowest bed contains some chert and is about 3
feet thick. The rest of the beds are mostly 18 te 24 inches thick.
The interval is massive contrasting wilth the nodular zone below
and the laminated spiculiferous zone above.

A thin section from 219 feet is a mass of oolites with well-de-
veloped concentric and radial structure, fossil debriy and foraminif-
era mostly in a mairix of very fine graimed, clear calvite. The
matrix in onc thin zonc is extremely fine grained cloudy éaleite.
Many of the fossil fragments and some of the foraminifera serve
as nnelel {or oolites, and few arve without zeme secondarily de-
posited calcite, The fosell debris is mostly cvinoid and shell frag-
ments.

19. Limestone—very fine grained and tight olive gray and medium
Tight gray. The lower hed, nearly 2 feet thick, containg numerous
oolitie chert nodules and a few thin vertical chert seams in the
upper portion. The rest of the interval is composed of nodular
chert in purt surreanded by shale and limestone. The upper
2.foot zone is recessive.

A thin section from 207 feet is a mase of fossil material, oolizes,
and oolitic pebbles. The oolites sre truncated at the pebble bound-
aries, The pebbles are less fossiliferous, and the oolites are smaller
and move abundant: otherwise they differ little in appearance from
the rest of the rock. The fossil debris is mosiy erinoid fragments,
which show secondary enlargement, and shell fragments, Foramin-
ilera sre abundant and of several species, and a few ostracods
are present. '

SHIFT downstream 950 [eet eastward using the hed at 219 feet

for making the shift.

20. Limcstone—very fine grained, mostly between light brownish
gray and light olive gray and in part light olive gray, cherty,
and extremely irregularly but thinly bedded with beds passing
around the chert nodules. The lower part of the interval is
resistant and perhaps less cherty than the upper part which has
an especially nodular appearance. About 25 percent of the
interval iz chert of the same color as the limestone. Some of
the chert contains spieules, and both the limesione and the
chert contain many minute unidentified objects. The top foot
of the interval is well exposed upstream ahout 950 feet, at
which point the upper portion is comprised of elongale objects
up to 1 foot long and 2 inches in diameter which are extremely
fine grained and light olive gray in a slightly coarser grzined
matrix which weathers to a dark yellowish gray, The shape of
chert nodules in the interval is little different from these oh-
jects, suggesting Lhat the chert may be replacements of such
objects.

A. thin section ‘from 206 feet is eomposcd mastly of extremely
fine grained, eclondy caleite and a [few areas of lne to very fine
grained, clear caleite. Siliecous spienles and small foraminifera are
abundant. One elliptical area one-quarter hy ome-half inch in
size is composed of brownish gray, extvemely fine grained calcite,
and cireular to irregular aress of clear very [ne grained caleire
The brownish gray caleite is concentric to the clear calcite areas,
and the whole has a roughly concentric swrveture and is withont
fossil material, This leatnre may represent a burrow.

21, Limestone—fine grained; mostly between light olive gray and
yellowish gray; top fool medium gray; mostly highly oolitic;
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.

and recessive, Nodular zones allernate with plane beds and in
some places abut as if considerable solution bad taken place,
allowing some ‘collapse,

A thin section from 181 feet is 2 mass of fossil debris consisting
moztly of crinoid debris, some shell fragments, and [foraminifera
mostly in an exiremely fine grained, cloudy celcite matrix. A fine
graimed elear calcite vein crosses the section, and some of the crinoid
fragments are secondarily enlarged. )

22. Limestone—fne grained, hetween light olive gray and yellowish 5 . 210 175-180

’ gray, two beds, and contains abundant coids and foraminifera. . :

A thin scetion from 177 feet is mostly o limesand composed of
several species of foraminifera; much erinoid and shell debrs;
graing of an extremely fine grained, very cloudy, micropelleted
limestone; and a few ostracods mostly in a matrix of very fine to
fine grained clear caleite,

A thin section from 179 feet is similar except that the clear
calcite is more abundant, microfossils less abundant, coids very
numerous, and many of the fossil fragments and a few foraminifera
have 2 thin envelope of secondary coleite. A lew irregular arveas
of extremely fine grained culcite are fossil free.

"23. Limestone—very fine grained, medinm dark gray and toward T 217 168-175
top light olive gray, somewhat nodular, and containg heds '
of chert which are almost continnous and as much as § inches
thick. The chert is grayish brown streaked medium yellowish '

‘brown and contains many vertical quartz veins. Fossil debris
ineluding erinold fragments is abundant in upper part which
also contains many foraminifers.

A thin. section [rom 172 feet s composed of an intimate mixture
of extremely fine grained, very cloudy calcite and chert, some of
which is in veins. The vein chert is frec of dolomite rthombs, whereas
the rest. of the chert contains numerous very small dolomite rhombs
Centrally located in the veins is an isotropic, medium brewn, transTu-
cent substance white by reflecied Iight, which s rare in the rest of
the chert. Spicules are abundant in the limestone and in part lose
their identity in the chert. Other fossil debriz is ahsent excepl for
much erinoid and shell debris near one edge of the slide.

A thin section from 175 feet is composed of extremely fine grained, ;
cloudy calcite and a small amount of very fine grained clear calcite.
Abundant fossil debris is in part crinoid fragments showing sec-
undary enlargement, and mostly shell fragments of diverse micro-
scopic structure. Foraminifera including many whuh are frag-
mental are common.
24a, Covered, :
24b, Limestone—fine grained, between light brownish gray and

light olive gray, erowded with small ohjects, and appears to
he a breccia.

SHIFT about 600 fest eastward along top of chert ar 160 feet
hensath collapsed area. Some solution appears to have taken place
in the interval from 160 to 16U feet after the shift, and some in-
aceuracy in thickness of the section may result. Since the interval |
from 160 to 169 feet after the shift is somewhat different, it is re-
deseribed below.

24¢. Limestone—very fine prained, medinm dark gray, nnevenly 7 223 162-169
bhedded, and containsg large bedding plane masses of grayish
black chert. o .

24d. Limestone—fine grained, between light brownish gray and 2 225 160 162

20 164-168
225 la0-164

I

light olive gray, one bed, and crowded with small wnidentified
objects. '

A thin section from 161 feet is composed in part of extremely
fine grained, very cloudy calcite and in part of very fine grained,
¢lear calcite. Both portions contain abundant elliptical bodies, some
of which have the shape of ostracods but without detectable valves,
No struclnre is visible except that a very thin exterior layer is much
finer grained and cloudy. Crinoid debns, finely comminuted shells,
spicnles, and foraminifera are common.
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25. Limestone—very fine grained, between light brownish gray
and light olive gray, massive, and forms an overhanging ledge.
The lower 3 feet is chert free and the npper 2 fect contains
considerable chert in ill-defined, mostly skeletal nodules and
plates.

26. Limestone and shale—the limestone is very fine grained, light
olive gray, nodular, and contains abundant chert of the same
color. The shale is dark yellowish gray, makes up about 10 to 20
pereent of the interval, and Is wrapped abont the limestonc
nodules. The interval is recessive,

27. Limestone—very (ine grained and estimated 1o comtain 25 to

40 percent of grayish black chert, The loewer 1.5 leet is almost:

chert free, but in the next 1.5 feet it increases in amount rapidly
upward, The limestone is dark gray in the lower part-but
lightcns upward Lo between medium olive gray and light
brownish gray, The chert is light brownish gray to grayish
brown and is in flattencd nodular-branching forms mestly par-
allel to the bedding, but a few are crosswise, Beds average

about 4 inches in thickness, and bedding joints are very -

irregnlar, winding in and out among the chert nedules, The
chert comtaing some spicules. Much minute material present may
L fossil fragments or poetly preserved foraminifera.

A thin section from 116 leet is composed of extremely fine
grained, cloudy caleite containing much poorly preserved fossil
debris, and a few recognizable foraminifera and spicules. One
grain of a light green mineral has aggregate polarization and the
appearance of glauconite.

A thin scction from 119 [eet is similar except that fossil debris
is more abundant.

A thin section from 120 feel i= an intimate mixture of very
cloudy, extremely fine grained calcite, and silica composed of
gpicules and extremecly emall chert aggregates, Fossil debris s
scarce and consists mostly of erinoid fragments.

A thin section from 131 feet is similar to Lhe above section, except
for layers without chert, a few dolomite rhombs associated with
the chert, and Tack of fossils ather than spicules.

A thin section from 138 feet is similar to the above section except
that dolomite is more common and chert more evenly distributed.

A ihin section from 145 feet is an intimate wixture of cxtremcly

fing grained, cloudy caleite and very fine grained, elear calcite, the
latter heing, mostly finely comminuted foseil debris. Crinoid frag-
ments and foraminifera are common.
SHIFT downstream 700 feet in an east-southeast direction shifling
acrosg a fault nsing the top of reef at 115 feet. The reef is scrubbed
clean . upstream: from the fault, and near the fanlt a kool on the
reef exiends MF feet into the overlying cherty beds. The cherty
beds in part drape over the knob and in part pinch out against
it. Since the top of the reef fluctuates in level, other traceable
horizons were nsed to snbstantizte the shift; namely, the top of the
nodular chert zone at 155 feet and the wp of & massive limestone at
18t feet, The top of the cherty 2one substaniiated the shift made
on top of the reef. The massive limestone, however, thinned up-
strcam & feet and showed evidemce of solntion in that direction,
A few hundred feet farther npstream a’ Jarge collapsed area is
present in which the massive limestone appears to he absent.

Reef Uimestone: 115 feet thick _

28. Limestone—extremely fine grained, medium olive gray ranging
toward light brownish gray, massive, and having widely spaced,
short bedding jeints, The portion of the interval between 80
and 87 feet iz poorly exposed; however, isolated outerops along
the strike are of the same rock, Some beds are rich in fossil
debris consisting of crinoid fragments and poorly preserved
microfossils. On the upsiream side of the fault crinoid colum-
nals are clustered in the reef as if derived from ome animal.
Tn one place brachials and a few calyx plates are present in

i
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addition to the colnmnals, Such cccurrences suggest that corrents
were weak,

A thin section from 40 feet is composed of exiremely [ine grained,
pelleted, slightly clondy calcite, and some very fine grained clear
caleite. Abundant fossil debris is mostly erineid fragments, shell
{ragments with lile siroeture, rare culcile spicules, and a few
foraminifera. A very small amount of chert is present. -

A thin section from A7 feet is composed of a layer of extremely
fine grained, cloudy calcite containing some fossil debris between
layers, one of which is composed almost entirely ol foraminifera
and shell debris, and the other apparently of the same composition
but with the fossil material mostly nnidentifiable, Poorly preserved
ooids and rare calcile spicnles are presenl.

A thin section from 55 fect is composcd mosily of fossil debrie
and foraminifera, including a few fusulinids.

A thin section from 80 feet is a pelleted limestone in which
the calcite of the pellets is exiremely fine grained and the matrix
js slightly coarser prained snd clear. The pellets are mostly less
than 0.2 mm in diameter, and similar sized calcite grains and
yare ooids and foraminifera are present, suggesting that the whole
is a Timesand.

A thin section from 100 fect is similar to the one from 40 feet
except Lhat there is less fine grained, clear ealcite and fossil debris,
and no chert. |

A thin section from 115 feet is composed of relatively clear
pelleted areas, extremely fine grained cloudy areas, and areas com-
posed mostly of fossil debris. Rerc ostracods and spicules, a few
foraminifers, zome crinoid [ragments and a great abundance of
shell fragments composed the {ossil material. .

29, Limestone—very fine grained, medium dark gray, and contains
abundant grayish black chert, The interval is characterized by
a2 nodular appesrance caused by the horizontal lenses and
plates of chert. The chert and limestone contain much erineid
debris. The chert weathers to & rough porous mass as if the
crinoid debris were being dissolved, :

A thin section from 28 fect is composed of hitumen stained,.

extremely fine grained calcite, a fow areas ol which are pelleted,

intimately intermixed with siica, some of which is chert and

gome of which is spicules. Other fossil debris is mostly crinoid
fragments, a few shell fragments, and a few very poorly preserved
foraminilera.

SHIFT about 50 feet eastward Lo slumped block.

30, Limestonc—extremely fine prained, medium olive gray ranging
toward light brownish gray, and one massive bed. Crinoid
debris is commmon,

A thin section from 7 feet is eomposed of cxtremely {ine grained,
cloudy o almost clear, pelloted ealeite. The abundant fossil debris
is mostly shell fragments with little siructure, some crinoid frag-
ments, spicules replaced by caleite, and a few foraminifera, some
of which are well preserved. Some dark brown meaterial iz con-
centrated along a stylolite, and portions of fossils are missing where
in contact with the siylolite. _
31, Limestone—very fine grained, hard, brittle, rccessive, and dark

gray at base to between medium dark gray and olive gray at
top. Bedding jeints are irregular, poorly developed, and contain
very thin shale(?)} films. Fossils arc crinoid debris and fora-
minifera. '

A thin section. from 3 feet is mostly extremely fine grained,
cloudy calcite and some fine grained, clear caleite, the latter re-
placing fossil fragments. A few tiny delomite rhombs ave enclosed
by skeletal chert.. Much {ossil debris is presemt including [rag-
ments of shells having diverse siruclure;, erineid fragmepts, numerous
types of foraminifera, some of which are well preserved, and a
{ew eplcules.

A thin section from the bottom of the Marble Falls section is
‘composed of extremely fine grained, highly cloudy to exiremely
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Deseription

Thickness

Cumu- Feet above
Interpal  lative Base

cloudy caleite, the latter containing many specks of carbonaceouns
material. The section containg a large amount of crinoid, brachio-
pod, and other fossil debris. A few foraminifera and a tew calcite

spiculcs are also present,
by finre grained clear calcite.

Munch of ihe f:)&;qil debris s replaced

The bottom ol the Marble Falls section is on the north side
of Colorado River about thrce-quarters of a mwile upstream from
the Marble Falls dam. and 400 fect north of the old Alexander dam,

now demolished and flooded.

The lower 25 feet of the seclion is

on a slumped block which has subsided abour 10 feet squeezing
out the shale of the Barnett formation vuotil only about a feot of it
remains between the slump block and the Chappel limestone. The
Chappel limestone is sbout 2 feet thick, is in beds 4 to 10 inches
in thicknese, and rests on dolomitie rocks of the Tloneycut forma-
tion of Lhe Ellenburger group, the econtsct Leing obscured by®

fallen blocks ol Marb]e Falls limestone.

Weighed crushed sarnp](,s WEre dlgeqted
in hydrochloric acid and the residues
washed, weighed, and bollled. The residues
are described below followed by a table
showing the amount in each sample. The
chert of the Marble Falls limestone is

Deseription

Chert mostly compaet, medium dark gray, and composed of spi('.uics and car-

honaceous matter .

characteristically opaque to feebly translu-
cent, and in the following descriplion of

the residues the Tighttransmitting proper-

ties are not mentioned unless they differ
from the normal.

Feet above base

S 365-385

Cherl--mostly porous, JTight olive gray, and highly spmuhferuus Iooqc Splr‘lﬂt";
arc abnndant. The sample from 345 to 350 fect contains a few ranslucent,
white cnists of chalcedony, and the one from 360 tp 365 [eer contains a

small amount of medium gray spicule chert

344-365

Chert—porous to highly porous and composed of spicules and carbonaceous
matter. Loose spicules are abundant, From 325 to 330 fect the cheret is
medinm gray and in the rest of the interval it is medium light gray, The

sample from 340 to 344 feet contains some compact, light olive gray chert ...

Chert—eompact to porous, light olive gray, and spiculiferous. Loose spicules

are COMINCGn

325-344

320-325

Carbonaceous malter--amounting to liule more than a stain on the ﬁltcr “paper,

plug a {ew spicules from 315 to 320 feet

_______ . 310320

Chert-- mostly highly porous mass of spicules and loose splrulcs and hght
gray with an oliver cast. The sample from 305 to 310 feet contains a few
silicified foraminiferas. Some of the porosity in the samples from 295 to

305 fect is caused by the solution of calcitic fossil debris

290--310

Chert—eompact to porous, light olive gray, and mostly spiculiferous, Loose spie-
ules arc abundant. The poro.qity is mosuy cansed by the solution of cal-

citie fossil fragments...

285-290r

Cherl—mostly porous from qolulmn of caleitic [ossil fl'agrnent'-. and light olive
gray ranging toward light gray fram 270 1o 285 feet. The sample from 275

to 280 feet contains in addilion spiculiferous chert and many free spicules.

Chert—compact to porous, medium olive gray, and hlgh]y Spl(‘ullit'l ous. Loose
spicules are abundant . . . e

260-285

_________ 255-260

Chert—cmmpact Lo porous, llg,ht olive gray, some medinm gray, and somc be-

tween light olive gray and brownish gray, and all hwhly ':plcuhferou

Loose spicules are commen .. . ..

Chert—ecompact to porous, mostly belween }rc].lowmh gray anr] Tlght olive gray,
and highly spiculiferons. Loose spicules are abundant. The sample from 240

to 245 feet is light olive gray and contains g few silicified bryozoa _

230-2570
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Deseription

Feet above base

Chext—highly porous from 210 1o 220 feet becoming more compact from 220
to 230 {eet, light olive gray from 210 to 215 feet, and gray in rest of interval
from combination of white spicules and black carbonaceous material,

Loose spicnles are abundant i

appears to be from the solution of ecalcitic spicules

being most sbhundant from 185 to 190 feet

and a small amount of pyvite .

ahundant, and pyrite is common

fillings and some silty clay

Reef facies—

amount of porous, friable silica [rom 4 to 50 feet... ... __

columnals. Carhonaceous matter iz common

few grains of quarte from 15 to 20 fuet

is common

— R 210-230
Chert—compact to highly porous and mostly tight olive gray to yellowish gray.
The porosity is between spicules. Loose spicules are very abundant...___ . - 205-210
Chert—compact to porous and olive gray to light olive gray, Some chalcedonic
chert is present. The porosity in the sample from 195 to 200 feet is caused
by the dissolving of calcitic fossil debris and that from 200 to 205 {cet
. 195 -205
Chert-—compact to porous, medium olive gray to light olive gray, and spiculif-
erous. Some chalcedonic chert and poorly silicified foraminifera are present .
N 185-195
Chert—porous, friable silica, and a little sand which may be g contaminant.._._.. 1480-185
Carbonaceous matter -amounting to a slight stain on the filter paper... ... 175-180
Chert—porous friable silica which appears to be a fossil replacement type,
170-175
Chert—compact to highly porous, olive black, olive gray, and yellowish gray
speckled by small white mostly unidentified objecls. Sqme of the chert is
highly spiculiferous, loose spicules ave common, and from 165 te 170 . .
feet chaleedonic chert and hollow ooids are common .. .. 160-170
Cherti—compact to highly porous and vellowish gray. Loose spicules are
S 155-160
Chert—compact to highly porous and -mostly light olive gray speckled hy
small white objects, some of which are spicules, some are microfossils,
and others are unidentified, Free spiculez are present in some samples but
are mostly rare, The sample from 115 to 120 feet is olive gray and contains
some transparent, chaleedonic chert which appears 1o be joint and cavity
fillings. The sample from 150 to 155 feel conlains some milky quartz
S 115 155
Chert—porous, friable silica of fossil replacement type. The sample from 105
to 110 feet contains many bryozoa and one conieal foraminifer ... . . 100-115
Carbonaceons material —amounting ta films on filter paper, except for a smail
................................... 35-100
Chert—compact to highly porous, olive gray, and contains impressious of crinoid
columpale. A small smount of very light gray, chalcedonic chert is
present from 25 to 30 feet. Loose spicules are common, bryozoa are rare,
and some cylindrical objects from 25 to 30 'feel in section may be crincid
______ . 20- 35
Carbonaceous matter—amounting to a stain on the filter paper, except for :
520
Chert and carbonaceous matter—the chert is porous, friable silica of the fossil-
replacement type, bryozoa are common, and one hrachiopod fragment
was recognized. Pyrite rods and ovals aboat 0.05 mm in diameter are
numerous, and a few quartz crystals are prescnt. Carbonaceous material
e e e e 0- 5

The amount of insoluble residue con-
tained in the Marble Falls section is given
i table 1. A bar-diagram (fig. 2) depict-
ing the amounl of residue is placed along-
side a graphic representation of the Marble
Falls limestone and shows well the corres-
pondence between the spiculitic and cherty
portions of the formation and the high resi-
due areas on the bar-diagram.

The lower 115 feet of the Marble Falls
limestone in the line of section is extremely
massive reef except for a cherty limestone
lens which extends a short distance in

each direction from the section and a basal
few fect of less massive, slightly impure,
dark gray limestone.

The top 21 fect of the section is a2 massive
calcareous spiculite uwit that has wide

_distribution in the eastern part of the

Llano uplift. Other spiculites lower in the
type section are less massive and less sili.
ceous. A basal spiculile unit at the same
level as the reef in the type section is com-
mon in the outerop area of the Marble Falls
limestone throughout the region sonth of
Marble Falls. Tn the eastern part of the
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Llano uplift it is likely that spiculite may
be found at any level in the Marble Falls
limestone,

SMITHWICK SHALE

The Smithwick shale lies conformably
upon the Marble Falls limestone, and in
outcrops as much as 10 miles apart in
southern Burnet County, the top of the
Marble Falls limestone appears to be one
bed bearing on its top surface distinctive
plant(?) markings up to a foot in length
in spiculite which displays on other bed-
ding surfaces numerous caudigalli. The
basal portion of the Smithwick shale is
well exposed along Hamilton Creek 4
miles northeast of Marble Falls where
4 feet of black shale is followed upward
by a thick section of medium gray shale.

A concretion-like mass 10 feet in length
rests on top of the Marble Falls limestone,
and similar 15 1o 20-foot concretion-like
masses are wrapped in the basal black
shale about 4 miles southeast of Marble
Falls. These masses are of spiculite entirely
similar to the Marble Falls spiculite be-
neath. except that the caudigalli instead of
being in one planc appear on all sides of
the masses.

Sandstone beds are common in the up-
per portion of the Smithwick. but only
thin lenses of sandstone and siltstone la-
minae were noled within the map area
(fig. 1), indicating that only the lower
portion of the Smithwick is present. Much
of the Smithwick near the Colorado River
is covered by alluvial material: however,
good exposures are present in the south-
eastern portion of the map area,

QUATERNARY ALrLuvitm anp Hicn GRAVEL

The alluvium and high gravel are sil-
ualed mostly in areas underlain by Smith-
wick shale, and only in two places on the
Mrable Falls limestone was a thin scatter-
ing of presumably high gravel seen. One
of these is in the vicinity of the Askew -
W. K. Heinatz—K. Heinatz common prop-
erty corner; just north of the corner a
solution crack in the Marble Falls lime-
stone is filled by siliceous gravel in part
derived from the pre-Cambrian of the
Llano uplift.

The other scattering of high gravel is
near the crest of the hill along U. S. high-

way No. 281 almost a mile south of Marble
Falls. These occurrences were not examined
in sufficient detail to preclude the possi-
bility thal the gravel might be residual
from the Cretaceous IMensell sand.

ECONOMIC GEOLOGY
Hicu Purity MagrBLE Farrs LiMESTONE

The almost complete absence of insolu-
ble residues between 5 and 20 feet and
35 and 115 feet above the base of the
section suggested that the limestone is of
high purity. Chemical analyses were there-
fore made of the limestone, combining
samples into 20-fool intervals except for
one 15-foot interval, Each individual
sample was analyzed in the 15-foot interval,
as well as the composite sample, to see if
there is any significant variation of quality
within the rather thick sample interval
chosen. The analyses of the composite
sample and of the component samples
are very similar. The analyses are given in
table 2.

In table 3, the analyses have been cal-
culated into the theoretical carbonates pres-
enl and then into the minerals calcite and
dolomite. Actually dolomite may not be
present as a discrele mineral,

The analyses show that the reef lime-
slone is an exceptionally pure limestone
comparing with the Mosheim of Virginia
(Edmundson, 1945), the Kimmswick of
Missouri (Hinchey, Fischer, and Calhoun,
1947). and exceeding in purity all the
limestone of Illinois listed by Krey and
Lamar (1925). Physical properties such
as crushing strength, porosity, and hard-
ness were not determined, but the impres-
sion is obtained that the stone, being com-
pact, has a very low porosity and that the
crushing strength is high.

A map ol the area (fig. 1) shows the
extent of the reef limestone, none of which
is nearer than a mile to the Marble Falls
terminus of the Southern Pacific Railroad.
The portion of the reef south of the Colo-
rado River is in the best position to be
quarried, and due east of the E. L, Michel
ranch house the reef is estimated to be
about 75 feet thick. It is estimated that
about 215 million tons of stone could he
recovered in this area with a minimum of
stripping and that an additional 5% mil-
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Figure 2.

Lithology and insoluble residues of Marble Falls limestone in type section,



High Purity Marble Falls Limestone ' 23

Tasie 1
Percent of inseluble residue in the type section of the Marble Fulls limestone, Burnet County, Texas.

Feet above base

Feet qbope base  Residue in percent

Residue in percent

"7 80385

71.9
375-380 78.9
370-375 6.2,
365-370 746
360-365 20.2
355-36( 13.0
- 350355 5.3
345-350 12.8
344 345 25.2
340-344 338
335-340 38.0
330335 53.0
325-330 11.2
320-325 2.5
315-320 2.8
310-315 1.7
305310 7.5
300-305 15.7
205-300 5.4
200-245 17.%
285--290 13.5
2B0-285 15.3
275-280 6.2
270-275 4.2
265-270 1.2
. 260-265 4.1
255-260 19.7
250 255 31.1
Reef facies
110-115 0.35
135-110 0.97
100-105 0.30
05-100 0.20
90- 95 (.30
85— % 0.25
80— 85 ¢ 030
75— 80 0.25
70- 75 0.20
[ 0.25
60— 65 .15
55— 60 (.15
50- 55 .20
45~ a0 0.35
H)- 45 “0.50
© 35— 40 0,51
30- 35 3.91
25- 30 2218
20- 25 4.26
15- 20 0.26
10- 15 .25
5 10 0.26
0- 5 1.35

245-250 28,7

. 240-245 13.5
235-248) 18.7
230-235 3L3
225-230 4.5
220-225 35.2
215-220 - 214
215-220 16.7
210-215 4.2
205-210 26,5
200-205 543
195-200 (i
190-195 35.0
185-190 13.9
180-185 1.40
175-180 0.10
170-175 1.30
165-170 23.5
160-165 19:3
155-160 2,6
150-155 16.1
145-150 29.1
140-145 26.0
135-140: 254
130-135 30.5
125-130 1.9
120-125 157
115-120 19.6

lion tons could be obtained by stripping
about 1,300,000 tons of cherty limestone,

The line of section north of the river is
on a steep hill slope, and above Lhe line of
section is an additional 85 feet of mostly
cherty limestone. A quarry in this area
wonld soon  encounler excessive over-
- burden, and the reef may rapidly finger

out northward, Some limestone could be
quarried from the hottom portion of the
reel to the east, but again overburden
would soon become a problem, and east-
ward the reef soon fingers out.

The chemical analyses cited above repre-
sent the limestone in only. one place and
while furnishing an example which visually
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TABL; 2

Chemical composition of reef in lower portion of Marble Falls limestone at type section.

. . Ignition
Fect above base Si0y Ti0, ALO, Fe, 0, CaO MgO loss Tatal
95-115 (.16 0.07 0.24 0.12 54.3% 0.97 43,80 98.6%
75— 95 (106 0,04 0.13 (.08 h45 0.33 43.94 99,53
55— 75 0.0 003 0.08 0.05 54.45 0.84 4301 M 4h
A5- 55 0,11 (.04 {14 0,09 433 0.91 4398 99,60
5 20 0.08 03 012 0.0% 5121 L.05 43.96 99,51
15— 20 0,11 0,10 0,20 0.6 54,0 0.91 43.83 90.33
10- 15 004 0.03 0.16 .10 5045 0.89 43.93 99,60
- 1 ; 09 0.03 0.16 011 5421 110 3.9 99,64
Average 0.1¢ .04 0.14 {08 54.35 (.93 43.92 %56
TanLE 3
Recast of analyses in table 2 showing umount of carbonates present.
Excese Dolomite
Feet above : i ignition  Caleite {Ca, Mg(COs) .
base CaCOy MgCO, FeCO, loss [CaCOy] 4+ FeCO,1 Total carbonate
95115 09701 203 0.18 —{.01 G460 4,62 0422
75— 95 97.23 1.84 0.11 0.16 95.04 414 9%.18
56— 75 97.23 176 006 .18 95.14 3.91 905
35- 55 97.01 1,90 0,13 0.26. 04,75 129 90,04
5- 20 96.80 2.20 0,13 Q.17 64,18 4.95 92,13
15- 20 © 9659 1.9} 0.13 0.29 94.33 4.2% 98.62
- 15 97,23 1.86 {115 012 95,02 - 4.22, 92,24,
o 10 G6.80 2.30 .16 0.09 OL.07 5.19 99.26
Average 97.06 1,95 012 0,15 9474 4,38 G213

compares with the rest of the limestone
mapped as reef does not mean that the rest
of the limestone is as pure, The reef lime-
stone should be exlensively cored and many
chemical ansalyses made before any quar-
rying operation for high purity limestone
is attempted, '

The lower portion of the Marble Falls
limestone east of Slickrock Creek in the
southwestern portion of the Granite Moun-
tain quadrangle about 5.5 miles west of
Marble Falls iz almost while, massive,
reef-like, and appears to be a high-grade
limestone. The reef-like fimestone is be-
lieved to be essentially coextensive with
the outliers of Marble Falls limestone as
mapped in figure 3. No attempt was made
to map the reef-like limestone separately,
‘and no estimate was made of its maximum
thickness, but it was noted that there is
little overburden and that a rather large
tonnage is present, .

It is likely that reef-like masses of lime-
stone are presenl elsewhere in the Marble
Falls limestone, These masses could be
* found by detailed surface mapping.

LimesToNE 18 HoNEYCUT FORMATION |

The 20-foot bed of limestone mapped
in the Honeycut formation was not ana-
lyzed, but similar limestone from the Gor-
man formation has been-analyzed {Cloud
and Barnes, 1918, p. 381) and found to
average about 2.5 percent insoluble residue
for a 50foot section, The magnesia is
exceptionally low, If the Honeycul lime-
slone is of similar composition, it could be
used for many purposes where the highest
grade limestone is nol needed.

The best quarry site is west of Flatrock
Creek extonding south from the road to
Marble Falls dam. The outcrop belt here
is widest, and siripping is feasible to add
to the amount that can be quarried. The
same bed of limestone with ils top near
creck level continues to the small dam,
near the south border of the map. Tn this
portion of the oulerop, cannonball chert
becomes abundant, and latcral gradation
from limeslone to dolomile is prevalent,
rendering the limestone valueless,
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