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The benefits of education and of
useful knowledge, generally diffused
through a community, are essential
to the preservation of a free govern-
ment.

Sam Houston

Cultivated mind is the guardian
genius of democracy. . . . It is the
only dictator that freemen acknowl-
edge and the only security that free-
men desire.

Mirabeau B. Lamar
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TIHE GEOLOGY OI' DALLAS COUNTY.
BY ELLIS W. SIIULER

INTRODUCTION

This bulletin is written primarily for the hencfit of the citi-
zens of Dallas County and that it may reach the largest
audience possible. the language is as simple and non-technical
as is in keeping with scientific exaeiness.

To the easnal observer the geologie interest of the county is
somewhat commonplace and the economice resources few; but
on closer examination mneh of geologic interest is found and
the economic products, while limited in nmmber, have a large
place in the commereial world of Central Texas.

ACKNOWLEDGMIENTS

The writer desires to express his obligation to the following
drilling firms who have furnished information as to wells
drilled in vavious parts of Dallas and near-by connties: R. 1L
Dearing and Sons. Dallas, Texas; T, E. Shutt, Dallas, Texas;
. F. Swadley, Grand Praivie, Texas: J. Ti. Finch, Trving, Texas.

To Mr. J. F. Witt, County Engineer, for the base map used
in working out the geology of the County, and for the location
of its cliief eravel deposits; and to Mr. George B. Dealey, who
finished most interesting data coneerning early geologic work
in Dallas County, the writer wishes also to express his apprecia-
tion,

GEOGRAPITY

Dallas County lies in the North Central part of Texas, ap-
proximately hetween the parallels 33° and 37" 30" North lati-
tude, and the meridians 96" 307 and 97° 5 West longitude, Tts
shape is that of a reetanzle cach side of whieh s abont thirty
miles in length, inelnding an area of slightly more than nine
Inindred square miles.
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This area was included in the Peters’ Colony grant of 1841
and its first settler, John Necly Bryan, came in that year. The
territory was at first under the jurisdietion of Nacogdoches
County. Dallas County was created March 26th, 1846,

The first settlers in the county were largely rrom Kentueky,
Tennessee and Wisconsin.  In 1855 a colony of Ifrench, Belaian
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Tigure 2. Geographic position and physiographic relations of
Dallas County, Texas

and Swiss political refugees, expatrinted by the Napoleonie
coup in 1851, settled on the west side of the Trinily River, west
and southwest of the seetion now known as West Dallas,

The history of Dallas Conunty is closcly linked with that of the
city of Dallas, which is sitnated near the center of the county
and which was the site of the initial seitlement of the county.
The village of Dallas was loeated at a widely known road eross-
ing of the Trinity River, just helow the junction of two of its
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important branches, on a hroad white rock terrace along the river,
which off'ered favorable building sites. Peopled by a virile and
cosmopolitan colony, the village of Dallas had many geographic
advantages whieh make possible the growth and development
of ereat ecities. Ifully has the city of Dallas measured up to
those opportunities, both in the loyalty and high ideals of her
citizens, her banking facilities, the size of her manufacturing
and distributing industries, her edoeational interests, and in
city planning, until today she ranks as one of the most impor-
tant and cosmopolitan eities in the southwestern part of the
United States.

TOPOGRAPILY

In a region where the underlying beds of rock dip at a low
angle in one general diveetion, if there is a difference in the
resistence of certain of the beds to erosion—that is, if they
are harder than otliers, such resistant beds will stand up as
hills while the valleys will he etehed ont on the softer heds.
The hills will have on the side toward whieh the Leds dip, a
long yentle slope, often spoken of as the dip plain, and on the
other side, a short, steep slope.  Sueh an ansymmetrical hill
is called a cuesta.

The cuesta type of topography is typieally developed along
the landward margin of a coastal plain across which consequent
streams cavry the drainage to the ocean.  As the main stream
cuts its way downward into the plain across the hard and soft
beds of rock, across the grain of the country, lateral tribu-
tavies, in eeneral at rieht angles to the main stream, attack the
solter helts of roelk, eteliing out vallexs along the grain of the
country and leaving the harder beds standing in velief,

Dallas County lies within the avea of the Blaeck TPrairie,
which with the Grand Praivie to the west forims the outerinost
landward marvein of the Gulf Coastal Plains in Texas, The
topoaraphy of the county is dominated by the underlying rock
structure.

White Rock Cucsta

The outstanding topographic feature of the county s the
well-defined eunesta developed on an indurated chalk and lime-
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stone marl formation vommonly known as the “white rock.”
This enesta oceupics a broad helt ten miles wide running cast of
porth and south of west across the middle of the county. At its
highest point near Cedar Hill in the southwestern part of the
county the cuesta crest reaches an elevation of 820 feet. 1t
has an average relief of about 300 fect above the valley to the
west.,

The southwestern face of the ceuesta, along which runs Moun-
tain Creek, is steep and vough, It is known as the cedar hrake
country. Streams finger hack info the edge of the vscarpment,
forming steep, narrow gulches, covered with heavy seruh tim-
bers, which even yet form a haven for wolves and other wild
animals,

The northwestern slope of the cuesta, north of the juneture
of the branches of the Trinity, is mueh more gentle; so ventle,
in faet, that east of 1Marimer’s Branch and Carrollton the white
roek, instead of forming a eliff, wedges out over the shale so
gradually that it is difficult to determine its western houndary
line,

Lrinity Valley

Near the ceuter of the county the enesta topowraphy is in-
terrupted by the hroad valley of the antecedent Trinity River
which runs approximately at right angles to the general divee-
tion of the White Roek cuesta and the strike of the rocks
within the county, The valleys of both the West and the 15l
Fork ol the Trinity have a breadth ol three to five miles in
widih. The two branches join west of the White Rock cuesta,
The valley of the combined streams narvows, hour-glass fashion,
where the river enls aeross the white voek at Dallas, uniil the
flood plain is less than a mile wide. Tlaving passed this eon-
striction. the viver again meanders over a hroad flood plain,

Blacl Prairic
The eountiry east of the White Rock searp which forms the

western mavgin of the White Roek cuesta, lies within 1he prov-
inee of the Black Praivie. The soils over this arca are fnely



Plate 1I-A. Gentle eastern slope of the \White Rock cuesta, looking
west tfrom Beckley Road

Plate I-B. Western scarp of the White Rock Cuesta from Grand
Prairie. Often called the “Mountain”
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divided ¢lays eontaining a large amount of triturated earhona-
ceous material and are known as the “black waxy’’ soils.

The Black Prairie is an open, volling plain which dips slightly
hut gradually to the southeast. It is eut by narrow, shallow,
slnggish streams with steep banks which ave rather widely
spaced over the area. These streams. with the exeception of
White Rock Creek, follow the gencral slope of the dip plain.
Iu the castern part of the county the streams flow into the
East fork of the Trinity River which is a lateral tributary ol
the Trinity to the east in Rockwall County.

Fuagle Ford Pirairie

Descending the western slope of the white rock searp and
erossing Mountain Creck to the south and Llm Iork to the
north, one passes up along a dip plain, developed on soft shales,
which is a part of the Eagle IFord ’raivie.

West of Mountain Creck the avea is that of a gently vising
plain so smooth, even, and trecless that it scems almost arti-
ficial in its chavacter. The aseent from the Klm Fork, however,
is abrupt across low ronnded shale hills from whieh one passes
to a sloping upland which in wany places is covered with an-
cient alluvimn of the Trinity and a dense forest of serub oaks.
sonth of Denton Creek, avound Coppell, the open praivie again
appears i typical form,

GLEOLOGY OF DALLAS COUNTY

The voeks outeropping in Dallas County are Upper Creta-
ecous in age and include praetically the whole of this series
in Novth Central Texas. The uppermost division of the Wood-
bine Tormation, the Tiewisville heds—sands and sandy elays—
anterop in a small avea about six miles Jong and a mile wide
along the western bonndary of the eonnty north of the Trinity
River flood plain.

Three broad belts of rock running slightly east of north di-
vide the remainder of the countly into sub-equal divisions. The
western helt is underlain by bluish-black and gray shales. the
Eagle Ford formation; the middle helt is underlain by the in-
durated chalks and shaly limestones of the Austin formation;
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and the eastern belt by the soft shales, marls and clays of the
Taylor formation. If the Navarro beds are represented at any
point along the eastern boundary of the county they do not
occur as a recognizable, mapable unit.

Structure

The strueture of the Crelaccous rocks underlying Dallas
County is simple. It consists of imbricated underlapping layers
of rock all dipping toward the southeast at a low angle. Such
a mass of bedded rocks, all dipping in the same direction has
been termed a ‘‘homoeline.”™™ The dip of the beds everywhere
is gentle, varying froim 40 to 100 Lect per mile, with an average
dip of 50 to 60 feet. Block faultine on a small seale has pro-
duced oceasional small reversions of dip, especially within the
arca of the Austin challs, but such reversions are only for
short distances and the structure is readily detected. The wost
notable reversion of dip within the eounty scen by the writer
was found about two miles east of De Soto wliere the dip was
1 foot iu 40 to the west. About a quarter of a mile west of this
outerop the dip was normal, that is, to the southeast, hnt un-
usually steep, 1 foot to 24 southeast.

The structure of the Paleozoic vecks which underlie the Cre-
taceous is unknown. Red shales lying underneath the hase-
ment sand have heen penctrated in at least two deep wells in

the city of Dallas, but no clne as to the dips of the shale was
given,

Geologic Map

The location of the outerops of the different formationg is
shown on the Geologic map, Plate I, accompanying this hulle-
tin. Boundary lines of the onferop of intergrading formations
are always move or less arbitrarvily dreawn, and it is probable
than another geological uhse.rvm-_ would shift somewhat the
boundary line between the Woodbine sands and the Eagle Ford
shales, or between the Austin Chalk and the Taylor formation,
Certain minor errors were found also in the base map which
affects the aceuracy of the aeologie map,

*R. A, Daly: Memoir 68, Geological Survey of Canada, 1915.
Page 53.
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GEOLOGICAL FORMATIONS
Woodbine Formation

While the Woodbine Sands underlie the whole of Dallas
County and may be reached in drilling at comparatively shal-
low depths. about 1600 feet along the eastern bhoundary of the
connty, they come to the surface within a limited arca along
the western boundary where the broad helt of sand crosses the
eastern part of Tavrant and overlaps into Dallas County. Only
the uppermost division of the Woodbine formation outcrops
within the eounty.

The Woodbine formation in this section of Texas is divisible
into two parts: a lower division characterized by highly fer-
ruginous sands. known as the Dexter sands: and an upper di-
vision of interlaminated shales and sands, lignitie sands and
clays, and ferruginons and ealeareous sandstones, some of
which ave highly fossiliferous. The upper layers are known as
the Lewisville beds.

‘Deiater Sands

Although the lower division does not outerop within Dallas
County, on account of its importance as a water-bearing strata
it is deserving of speeial deseription.

The Dexter sands rest on top of the Comanchean series of
rocks. Good exposures in Tarrant County are to be found
along the Internrban Railway about two miles west of Ar-
lington and also in the hills capped with ferruginous sand-
stone west of Handley. The most interesting phase of the
outerop west of Iandley is the lenticular character of the sands.
This is of interest to the driller for water or oil since it shows
that there will always be an unknown value to be taken into
account in caleulating the depth of the water or oil sands.
Most of the sand lenses show steep cross-bedding. The sands
arc interbedded with shales and shaly sands. The base of the
Dexter sands is highly ferruginous, hut becomes less so in pass-
ing upward. The water in the sands of the Dexter division is
egenerally better in quality than that from the Lewisville beds
above,
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Lewisville Beds

I"rom the coarser ferruginous eross-bedded sands of the Dix-
ter division the transition upward into the Lewisville beds is
a gradual one. In the Lewisville division the shale and sand beds
are thinner and show more rapid alternations until they lie in
thin laminated beds necar the top. Lignitized hands of clay,
fossil wood, and calearcous layers econtaining an abundant mol-
Iusean fauna oceur. The hest outevops of the Lewisville beds in
Dallas County are found along the road west of Sowers and
at the bridge e¢rossing Bear Creck near the Tavrant County line.

[t is probable that the Lewisville beds outerop along the Idlm
Fork in the northwestern corner of the county, hut the arvea is
so covered with timber and alluviuwm that it could not be
mapped with confidence. '

The water from the sands in the upper part of the Lewisville
division is the least desirable of all the Woodbine waters sinee
it is highly impregnated with salts. Some wells in the castern
part of Dallas County and in connties to the north have been
abandoned on account of this salty water, when by drilling into
sands at a small depth below, zood potable water could have been
seceured.

The position of the water sands in the Woodbine formation
is highly variable within the formation, and estimates of depth
for drilling wells should take account of such varviability.
Drillers refer to the water sands serially as first, seeond, or
third Woodbhine, The lentienlar character, anastomosing rela-
tions, and variability of the water sands is strikingly shown by
the varying interval between the first and second water sands.
Eight wells within the area of the city of Dallas show the fol-
lowing intervals between the ““first”” and ‘‘second’ Woodbine:
196, 106, 167, 56, 202, 114, 288 and 197 feet. This would show
a variation of from 56 to 288 feet. This does not mean that
there are no sandy layers between the water-hearing sands,
but that the sand lens at that partienlar section was not suf-
ficiently thick to carry notable quantities of water.

Fagle Ford Formation

Overlying the yellow and brown shales and sandy elays of
the Woodbine there is a transition of 30 to 40 feet of gray
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shales which pass upward imsensibly into predominantly blue
and bluish-black shales,

These shales were named Eagle Ford by R. T. Hill hecause
of their excellent exposure near the town of that name situated
on the T & P, Railroad six miles west of Dallas,

The formation is predominanily hlue shale with an oecasional
thin hed of sandsfone and earries at intervals from hottom fo
top lime coneretions of various sizes, hoth in layers and as
isolated individuals. The shales cavry a high content of hitu-
minons and carbonaceons material to which they owe their hlue-
black eolor. Fossils are rare, but oceasional layers carryving
fragments of fish bones and teeth early gave the designation
““Iish heds™ to the formation. The shales ave soft and weather
rapidly to a bhrownish-to-hlack soil.  Tresh exposures of {he
shale are found at rare intervals.

Exrposures of Fuagle Ford Formalion
Near Bagle Ford, the {ype loeality, the following seetion is
to be seen at Harry's Briek Plant.

SECTION AT HARRY'S BRICK PLANT, WREST DALLAS
Austin Chalk Teet
Chalk, deeply weathered and yellow incolor. .............. 10
Eagle Ford Shale
Shale, laminated, blnish gray, occasional sandy and pyritifer-

OURIIRININAG: o eea iy a5n sl S LR 20
Shale, with large lime concretions, up to four feet in diameter,

with numerous fossils. ........ ittt 2
Shale, bluish gray to gray, laminated....... SRR T I 11
Shale and standstone, alternating slabby lalycrs with ocecasional

1o e Lot 1 L R oo Lot el [ 3
Shale, gray, laminated, uniform in fexture................. 14

The seetion at HMarry’s hriek plant gives the charaeteristic
features of the top of the Eagle Ford formation. The basal beds
are seen in a good secetion below the iron bridge erossing Bear
Creek near the Dallas-Tarrant county line. This section was
carly described by Taff* as follows:

BEAR CREEK SECTION
3. Laminated sand and sandy clay, interstratified with indurated

#J, A, Taff, Geo. Survey of Texas, 4th Ann. Rept., p. 292,
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sandy flag stones, one to threc inches thick, at intervals of nearly two
feet,

2. Arenaceous and ealcarcous clay, finely laminated, whieh contains

numerous clay segregations, and nodular concretions bearing many
beautifully prescrved Buchiceras iniquiplicata which are peculiar to
the Euagle Ford formalicen.

1. Slratified brownish sand and sandy clay, locally indurated, which
contain in their upper portien an abundant Timber Creek fauna (Iew-
isville beds), of which Ostrea is most numerously represcnted,

At a sharp bend to the norvth in the Trinity River, north of
Grand Prairie, an excellent exposure of the middle division of
the Eagle Ford shales oecurs. The section consists of a vertieal
wall of 50 feet of thin laninated blue shales. No conerctions
and very few fossil fragments were noted at this locality,

Blue shales are exposed at Bachman’s Dam, at California
Crossing, Record Crossing, and at the iron bridge north of Kagle
Ford. Below the dam at California Crossing, west of Letot, the
shale is thickly erowded with small nodular coneretions.

LEGEND

soil -
B
ST

Figure 3. Section along western edge of White Rock hill, showing
loose slabs of rock falsely indicating reversal of dip

The following seetion is exposed helow the dam northwest of
Carrollton :

Feet
Light blue shale in thin laminated beds.......... 8
Blue-black shale in thick layers................ 6

The western face of the ‘“White Rock’’ euesta overlooking the
valley of Mountain Creek has numerous exposurces of the shale
in the gulleys which trench the face of the scarp. Iluge con-



Plate II.

Eagle Ford shales, bluff of the Trinity River north of
Grand Prairic
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erefions project from the steep slopes or form a talus at its
base. Plate IITA shows such an example,

Along the faee of this searp there is a hard layer of sandstone
with ealearcous eement which malkes a hroad beneh along the
slope. The bed dips gently to the southeast under the chalk,
but along its outevopping edee there ocenrs a minor phenomena
which is somewhat puzzling to the uninitiated.  Down the steep
slope below the hench are to he fonnd hig slabs of rock stick-
e ot of the evound and dipping at varions angles, most often
steeply to the west.  On casual elanee (his gives the appearance
ol a distinet reversion of dip. The slahs of roek are partially
huried in the surface soil and theiv position is due to soil ereep
along the slope.  Since the top soil moves faster than the snb-
soil, the slaly of roek is slowly rotated on its journey down the
slope. and henee the varied position and anegles in which the
roeko s Found, Fignre 3 illustrates this phenomenon.,

Conerclions in the Eagle FPoid Shales

One of 1he most striking Features of the Baele ford formation
is the immerans and varvicd coneretions whieh oeenr at intervals
thronghont its mass.  These rounded ““hounlders™ vary widely
in gize, shape. and pattern, and resemble varions objects sueh as
dumb-bells, hiseuits, c¢lubs, hombs, ete. A common type is that
of the septavia, a tlattened, disk-shaped eomncretion from five to
fiftcon or more inehes in dinmeter, whish heeanse of the intricate
polrzonal cracking over the surface bears a striking resemblanee
to a turtle’s back and is often mistaken for a fossil furtle.

Coneretions appear to be the result of the deposit of mineral
matfer from solution,—in the Eagle Ford shales, ealeimn ear-
honate or iron snlphide, avound a central nuclens, often a fos-
sil.  (See Figure 4, Plate 1V.)  The eoncreticn grows by eon-
stant addition of the mineral matfer to the surfaee of the mass;
and sinee the water also cirenlates throuzh the concvetion, at
times interstitially, 1his latier provess causes an expansion eir-
enmlerentially and a wedging apart of the intervior, resnlting in
the formation of u series of eracks in polyveonal patterns through-
out the mass.  The cracks, initially minnte, are pulled wider
apart as the concretion grows,
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Most often the civeulating water fills the eracks wilh ealeite
which in erystallizing probably aids in the wedging process
through the foree of erystallization. Pyvite and sclenite ave also
deposited in the eracks.

Occasionally it happens that no deposit is found in the eracks
(Iig. 6, Plate LV); or the eracks may be paviially filled (1Mig.
9, Plate 1V). Generally the erack is completely filled, as in 1io-
ures 5 and 8, Plate IV, In Iigure 5, two generations of crystal
growth are scen.

When exposed to weathering it often happens that fhe main
mass of the coneretion is more solable than the material which
filled the eracks. When the main mass is dissolved a eurious
honeyeomb pattern remains, as in Figurve 10, Plate 1V.

Aside from their scientifie interest, eonerctions have a very
practical interest to the well dviller, by whom they are ealled
“boulders.”” Delay in drilling due to the hardness of the houlder,
or a crooked hole, are often the result of striking the larger
lime eoncretions.

Austin Chall: Formalion

While the beds of the Austin Chalk are conformable on those
of the Iagle Tlord shales, the fransition is abrapt, This {vansi-
tion is well shown in the deep ent of the Fort Worth and Dallas
highway where the road descends the steep face of the White
Rock cuesta. A view of this cut is shown in Plate V. The seetion
at the locality is given helow:

SECTION AT WHITE ROCK HILL

Austin Chalk 't. In
(219714100 1 1F1131) bt - YU A SO P RS e 10
€t b 15201 [[NPONIER R e P o oy /S = S O U S 3

Eagle Ford Shale
Indurated ash-gray layer containing much sand, frag-

ments of fish bones and teeth, and occasional quartz

pebbles up to 1 inch in diameter...... ST T 10
Shell layer with oceasional small eoncretions. ... ...... 2
Laminated brown and gray shales with abundant needle-

like selenite erystals. . ......co i iineinnnea, 3
Sandy layer, hard, brown, with occasional boulders.... 1 4
Shale. - DIEEN -V oo (AR | s % s 10
Shale carrying concretions. . ... vt e innrnens- 1 6

Shale;; blueuss eues veh CoiaisnioaTe e Eamramrgitan damems



Plate I111-A. Concretions in Fagle Ford shales, Mountain Creek
Valley

Plate III-13. Contact of FKagle Ford shales and Austin chalk at
White Rock hill on Dallas-Fort Worth pike



Plate TV. Concretions from the Eagle Ford shales
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{

The outerop of the Austin Chalk or ““White Rock’ has in the
vieinity of Dallas a width of 1314 miles. It was named by R. T.
Hill who in his preliminary work ealled the formation the Dallas-
Austin chalk. Later when he fully deseribed the formation as it
ocenrs around the city of Austin, he cave it the single title, Aus-
tin Chalk, The formation consists of a thick series, abont 500
feet, of alternating beds of chalk and shaly limestone and marls
whiceh have a blue eolor when saturated with underground water,
but which are eream-colored or glaring white upon exposure to
weathering.

Although the formation is ealled the Austin Chalk, in Dallas
County only a few layers near the hase ave properly termed chalk,
and even these beds carry only about 859 of lime carbonate.
A typieal chemieal analysis of the ehalk is as follows:

Per Cent
#*Calcium carbonate. .. ........c.cieuiuuannn, 82.512
Silica and insoluble residue. .. ........... ... 11.431
Zinc oxide and aluminia........... i SR . 3.618
MAENESIR: o vmmmarame sl Sveimrin sl 1.189

When freshly quarried the rock is soft and casily cut with a
knife or saw, but on exposure to air many layers develop consid-
erable hardness.

In Dallas County the formation may he given, somewhat arbi-
trarily, a threefold division. For about 150 feet from the bottom
the formation consists of heavy bedded, massive chalk layers sep-
arated by thin, shaly layers, the most resistant beds being in-
clnded in the basal fifty feet. A typieal seetion within the eity
of Dallas is given below:

SECTION IN AUSTIN CHALK
at Michel Lime Co., Oak CIiff. Section about 30 feet above the
Eagle Ford shales.

Ft. TIn.
Limestone, hard, white................... 1 4
Limestone, ecrumbly. . ... iviiiininnennn 1 8
LINEBLONG, BEYAY v iy siew o as e s i i b
Limestone, shaly, gray.........c.coinann 4
Chalk, soft, gray. ........... T 3 2
Chalk, prayiis: vevesnmyen s mshah g aveis 1 2

#17, 8. G. 8, 21 An. Rept,, Pt. VII, p. 329, R. T, Hill
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“Ft. In.
Challe, WHIte. o cmaamvsmpnsmmewmmwies vess 1
[0 10§l oD U U S O 1
Shale marl (weathers rapidly)............. 2
" (‘halk, white and blue mottled. ............ 5
BIANOMIMTT . sore wceioim win wiwiwim sl 18 e ey, s 5]
Lmestone; [EVaY-aouaivas e sl she sien seess 2 9
Sthale: ML s e imeasasrim pemm S 5
Limestone, bIne. ... iivnenerivran e 2 10
Shale: manly ois Sodeun e v 8 ndan 3
CGhalk; BINEL cen csusmemsds @eRmes s e 2 4
Shale marl (weathers vapidly) ............. 3

The Tower division is also chavacterized by an abundance of
nodular, spherical or evlindrical concretions of iron pyrites,
“fool’s gold”’, which on weathering zives rise to streaks of rust
stain down the challe wall.

On exposure to weathering the thin shale layers arve elehed back
more rapidly than the massive ehalks. This gives rise to a rippled
or ledge appearance along the walls of the narrow canyons which
the small streams have cut into this division. This is scen in
Plate VI,

The middle division of about 230 feel has fewer massive Invers
and is vharacterized by thiek, and often indurated shaly lavers
which show remarkable lIamination, many layers to the inch. The
witlls of the eanyvons eut in this division do not show as marked
rippling as those of the division below,

In the nppermost division the proportion of shaly limestone
is larger and the ehalk layers are rare. The colors are predomi-
nantly blue and yellow. Oceasionally sandy layers arve found.

The transition into the Taylor formation is again somewhat
abrupt, hut not so marvked as that from the Eagle T"ord bhelow.
The following seetion was taken north of Wilmer:

SECTION AT BRIDGE ONE-HALF MILE NORTH OF WILMER
Taylor Marl

Teel
YOIloW CIaY v hiavened was emmysma vavase s 3
Yellow shale, bedded. .. . ............ 0., 3
Gray shale, laminated. .. .........0cvu. .. 314
Gray limy shale
Austin Chalk (contains [nocerami)., ... ....... 4%

Massive flagey chalk in botiom of ereek with
large Ammonite 214 feet in civenmference,

The following thicknesses of the white rock have heen reported
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from well Togs in or near Dallas County : Cole Press Brick Co. at
Fervis, 425 feet: at Henrey, Ellis County, 504; Orphans’ Home,
Dallas, 487 ; making an average of 472 feet. This average is prob-
ably low, sinee while it is casy to determine the base of the ehalls,
determination of the top would he ditfienlt,

1ood «xposures of the chalk ave abundant both along the white
rock searp in the White Roek vuesta and along the streams [Tow-
ing down its eastern slope which have ent out narrow trenches
often feimd along the banks. The ecedar is the predominant tree

Figure 4. A-shap;:d fault block on Cedar Creek, Forest Park

in the rock. Good examples of sueh outerops are scen along Cedar
Creck in Forest Park. Dallas.

The ehalk weathers into a prodnetive, typical black prairvie
soil. Tree growth is confined to stream margins where the cedar
tree has shown itself splendidly adapted to sueh eonditions and is
in the eedar brake conntry along the White Rock searp.
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Faulting in Austin Challk

One of 1he most characteristie features of the chalk as it oceurs
m Dallas County is the remarkable small-scaled faulting, The
chalk has been broken into inmumerable irvegnlar blocks by fis-
sure planes along which most often slight movements have taken
place. The faulting may be barely pereeptible, or as much as
two or three feet at a maximum. The faulting is normal.  forst
and graben structures alternate in rapid succession. These strue-
tures ave illustrated in Figures 4 and 5. The blocks vary in size

.‘- r a5 B /t-;v;\,,j'?" ; --.,’./'"_. z
e LR o, : . i
e o

Figure 5. V-shaned fault b!ozk on Cedar Creek, Forest Park

from 50 to 100 and more feet in length, The plane of faulting
varies from 40° {o 80°, the larger number varying from 45° to
60°. The dip of thirty fault plancs is shown in Figure 7.

The strike of the fault planes is inleresting in connection with
the well-known Baleones fault line. The writer expected that a
study of the strike of the fault planes would line up with the
Baleones trend. Such, however, was not the case. The plotting
of the direction of 83 fault planes, IMigure 6, shows that they run
to almost all points of the compass instead of prevailingly north-
cast and sonthwest. In this eonnection it may be noted that a
study of the faults around the town of Roekwall, in Rockwall
County, to the cast of Dallas County, and of the sundstone dikes
from which the county is named, also showed a wide variation
from the trend of the Baleones fault line,

Joinling of the Challe Rock

" Two types of jointing are found in the challk: ordinarvy joint
planes at right angles to the bedding planes; and particularly in
the more massive beds, eurved joint surfaces which look as if they



Plate VII-A. TFaulting along a curved surface simulating an uncon-
formity. Austin chalk, Cedar Creek near Beckley Road

Plate VII-B. Slickensided surface along a fault plane. Cedar Creek
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were made by localized pressure on small arcas—such surfaces
as would be made by a punch in a uniform mass. A good exam-
ple of this is shown in Plate VILI,

Tuaylor Formalion

The transition from the Austin Chalk into the Taylor {forma-
tion is a gradual onc and the mapping of boundary lines some-
what arbitrary. At few outcerops was the writer sure that a
contact phase was seen, At several localilies along the stream
beds on the eastern margin of the chalk, yellow clays contain-

A
(2]
3

A
<
&,

oDs

E

w
Figure 6. Diagram showing the direction of strike of 33 fault
planes. Block faulting in Austin chalk

Figure 7. Diagram showing dip of 29 fault planes in block faulting
of Austin chalk

ing small nodular concrctions of lime ave found lying on chalk
beds, but sinee similar clays were found well within the chalk
area the writer has classificd them as stream deposits. Such
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elays oceur along White Rock Creek and east of Garland. o
mapping purposes the disappearanee ol the white rock in
stream bottoms and the change in color ol the soil Trom blicelk
to chocolate brown was uscd.

On the road Trom Dallas 1o Ferney, one mile cast ol the Or-
phans’ 1owe, the chalk is thin-bedded and shaly. To the west
of the Home two-thirds of a mile in a vavine by the roadside
oceur hrownish shaly parls which theoretically Lic only o lew
feet above the challk,

The best exposure of the eontact phase between the chalk
aud Taylor marl is that scen worth of Wiluer which has been
given in the preceding description of the Austin Challk,  With-
in the aren mapped in this veport the base ol the Taylor forma-
tion consists of 3% 1o 4 Teet of gray marl. This is followed by
about 100 fect of blue shiale which weathers to a yellow shale or
clay muceh used in brick-making. Although spoken of as a marl,
the Taylor lormation carries in its lower division a low per-
centage of lime,

Further consideration of outerops oi the Taylor Lormation
will be found under the heading ol Brick Clays.

The soft shales of this formation weather rapidly and give
origin to deep residual soils chocolate-hrown to black in color.
These soils are highly produnetive and form excellent farm lands.

Avruvian Durosits

Almost one-sixth of the area of Dallas County is covered
by stream deposits. These not only make some of the most
valuable soils in the county, but the sravel and sand deposits
are of much economic importance,

One of the largest nndertakings within the couuty is the
recovering by levees of a hroad acreage of overflow lands along
the Trinity river bottoms. Much work has already been done
and in the near fature a large and valuable portion of land
will be added to the resources of the county, Sece plates XA
and NXDB.

Trinily Riwer I'lood Plain

The Trinity River flood plain at Dallas has a width of about
one wile, but hoth east and west of this point it is mueh broader,



Plate X-A. Trinity River at normal stage. View from Dallas-
Oak Cliff Viaduet
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Plate X-B. Trinity River at flood. View from Dallas-Oak CIliff
Viaduet
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The Geology of Dallas Coundy

The alluvimn has a depth of about 14 feet, 1t is a mixture of
aravel, sand, and elay, common to river dejosits,

The Trinity River is slow and sluggish and the stream secins
to be mndersize eompared to its valley and lood plam, This
undersize relation and the fact that the size of material vrans-
ported by the stream is appavently smaller than was carried
formerly seem to indicate that the present volume ol the stream
is less than during Pleistocene times.

Terraces

Remmants ol auncient [lood plains are to be found on hoth
sidse of the vallex of the Trinity, high above the Hood plain,
The hirhest ol these ferraces is found in Oal ClLll as seen
northeast and southwest of CLff Pavk, The gravel and elay
of these deposits has a reddish eolor. The gravel contains con-
siderable elay and broken fragments of chalk roek. This con-
trasts sharply with the condition of the clean gravel and sand
of the present flood plain,

River deposits cast and north of Forest Park and alone Tur-
tle Creek in the eity of Dallas hold a slightly lower position.
Iiast Dallas, beginning somewhat west of the Santa e Railroad
is built on a tervace largely underlain by sand. Several sand-
pits have been openced up east of the Fair Grounds, These have
been operated many years. Besides yielding exeellent grades
of sand they ave remarkable for the numerous finds of fossils.

Plcistocene Fossils in the Allweium

Fossil skulls, more or less complete, of thirteen clephants have
heen found in the sand and gravel pits avound the eity of Dallas
sinee the first speeimen was noted in 1837, With each skull has
been found bones from other parts of the skeleton. Jrom time
to time many single bones arve foumd. Most of these skulls
have heen thrown aside on the duwp heap to be destroyed by
weathoring,  Three have been preserved in northern universi-
fies.  One oceupies a place of honor in the Peabody Muscum
at Yale University, Sec Plate XTI One of the largest speci-
mens is to be seen, as yet unmonnted, at Southern Methodist
University, Dallas. Texas, Plate X1
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Besides the fossil remains of the Imperial elephaut have been
found bones of Equus seotti, the Texas horse; an ancient bison,
speeies undetermined; bones of smaller animals, as yet unde-
termined; and bony scutes from the skin of the giant sloth.
Most of the specimens are found in the sand pits just uunder-
neath the covering of elay or near the base of the pit.

GEOLOGIC ILISTORY
PAaLEOzo1IC

The rocks and well logs of Dallas County throw little light on
the geologie history of the area carlier than the beginning of
Cretaccous time. The Trinity sands mark a great uncontormity
and were presumably laid down upon a land area which was
being slowly submerged beneath the great Continental sea of
later Mesozoie time. During all of Comanchean time the area
was the site of continued deposition, prevailingly of lime de-
posits.

CRETACEOUS

A seeond period of deposition was inaugurated with the wide-
spread deposition of the Woodbine sands and clays at the begin-
ning of Cretaccous time. Coineident with, or possibly preceding
the deposition of these sands, was the probable elevation of lands
to the north and northwest, It seems improbable that the arcas
within Dallas or Tarrant counties were actually above sca level
during this time, sinece although the Woodbine sands arc cross-
bedded and lenticular in character, the transition from the beds
below, as seen in Tarrant County, seems to be a gradual one with
no visible evidence of an erosion interval. The eross-bedded Ien-
tieular sandstones, elays, and lignite deposits would seem to fall
within the littoral zoue of deposition, From the coarseness of the
sands aud the rapid ebange in the character of the beds from
point to point it seems ecqually probable that the water was
shallow over this area and that the eurvent action was strong.

Upon the Woodbine sands were laid down the Fagle Ford
series of Dlack shale and blue shales, containing a high pereent-
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age of finely divided bituminous material. The waters in which
the shales were deposited were probably shallow since at times
arcnaccous layers were swept out over the territory. DBut the
sea, was deep enough to sustain fish life in marvelous numbers,
from the numerous remaing of which these shales were carly
called the ““Iish beds.” The muds came from arcas of crosion
to the north and northwest,

The uppermost beds of the Kagle Ford shales become more
arenaccous, yet they contain much lime and large quantities off
sclenite erystals,—in some laycrs almost a tenth part of the
volume. The topmost bed of the shale just bencath the chalk
contains mueh arvenaccous material, rounded fragments of fish
bones and an oceasional flattened quartz pebble in size up to
one ineh in dimmcter. Upon this layer and eonformable with it
are the massive chalk layers of the Austin formation.

Whatever may have been the conditions elsewhere for the
deposition of chalk, it scems certain that in this arca the condi-
tions favorable for its deposit were brought about abruptly and
not in eradunal transition.

The orgunisms of the Austin Challe give no positive evidence
of the depth of the sea in which they were deposited. They do,
however, show that the waters were suffieiently quieseent to per-
mit the development of a mollusecan life of very large, thin-
shelled animals and of myriads of minute animals housed in fra-
gile shells, the remaing of which make up the bulk of the deposit.
The mainland was so far distant that little sand, and that of the
finest, was swept out into this arca of deposition.

But the Great Cretaceous Sea did not always eneroach on the
land, and on its rvetiring it bronght back with it over this arca
another period of deposition of lime muds which form the Tay-
lor formation. Aeain the change from the limestone to the marl
is abrupt.

TERTIARY

At what time during the Tertiary this avea beeame land is
a matter for speenlatien, As the sca retreated, the rivers fol-
lowed across the new-made lands. The belts aeross which they
ran varied mneh in hardness. The challe did not eut down so
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fast as the softer shales,  Lateral hranches of the streams
reached out along the softer heds, and the typical cuesta topog-
raphy was devcloped.

There yet remains 10 discover the date of {he present topog-
raphy and whether more than one exele is represenfed jn the
Lindscape.  Unfortunately the area does not offer critical festi-
mauy, The relief of 1he area has probably heen little chanced
since carly or Mid-Tertiary time. The high level aravels of Qale
CIi lie about 100 feet above the Trinity River Hood plain, The
sind pits of Bast Dallas are 50 feet above the Trinity. The date
of deposition of these sand pits may be taken as Pleistocene (in
the sand pits the fossils are found under 5 and 8 feet of elay),
sinee they arve the highest viver deposits in which fossils of Pleis-
tocene mannuals have heen found and in whieli the skeletons
were found more or less complete,  Fossils are found oceasionally
in the lower sand and gravel pits, but such speeimens show the
elfeels of fransportation by stream action.  The Trinity River
has thus cut its Hood plain to a depth of about 50 fiet since the
Pleistocene.

The terraces along the Trinity show no alignment on opposite
sides and may easily have been the result of a econtinuons down-
cutting of the Trinity without conscentive clevations and down-
euttings. The avea is too limited for a ervitical study,

Sinee Pleistocene time the landseape has been almost the same,
What change has taken place in the flora is unknown, The
change in the animal life has been a notable one,  Giant cle-
phants, mastodons, giant sloths, and the Texas horse erazed and
dicd along the Pleistocene valley of the ancient Trinity, leaving
only an oecasional skeleton to show they ever existed. Slowly
the river cut down its valley floor.  Fifty feet or more has been
excavated sinee 1his passing pageant of Pleistocene life.

Even the bulk of the animal life of early historie time has dis-
appeared. Gone are the great herds of buflalo, descendants of
the ancient Bison; and gone is the tepee of the red man; gone
too is the lowing of the Texas “‘long horn.”

Oil mills now stand near the site of the ancient quicksands in
which the Imperial clephant floundered to his deatl; the sky-
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seraper is loeated on the pasture lands of the huffalo; while
above {he viver dvone the great machines of the bhird-men.

TCONOMIC PRODUCTS

Sorrs

Unuestionably the most valuahle economie resouree of Dal-
las Connty is her rich, varied and productive soil. The study
and teehnique of soils is a highly specialized branch of “knowl-
edee and special reports on soils alone are written, so that it is
ortside the general seope of this bnlletin to undertake a technical
deseription of the soil fapes within the connty. Tlowever, it
seems of value to note certain characteristics which are inti-
mately assoeiated with the underlying roek strueture.  Soils are
derived from the disintegration of voek by the acents of weath-
ering and cerosion,  The term residual soil is used to designate
a soil which is derived from the rock bencath it.  Transported
or alluvial soils have heen transported from their place of origin
and deposited in a new locality, generally along the slope of a
valley or the flood plain of a river. '

The residual soils within Dallas County, derived from the
Taylor formation, the Austin chalk and the Eagle ord shales,
are inmany respeets similae and belong in general to the ““black
land™ eroup. The soils over the arvea of the Taylor formation
are chocolate brown in eolor: soils of the Anstin chalk are pre-
vailingly blaek: while the soils over the area of the Bagle Ford
are prevailingly gravish black,  All these soils are composed
ol finely eomminuted particles of elay and silica with a coloring
of finely divided earbonaccous matevial.  Their productivity is
execllent and is modified only by 1he depth of {he soil and the
elimatic conditions ol rainfall.

The alluvial soils cover the arcas marked as allwvium on the
ceologic map, with one exeeption.  The hills and nplands west
aof Owen's Lake around the gencral avea of Finley ave coveved
by a light sandy soil which is the remmant of an ancient Trinity
river flood plain.

The alluvial soils vary from point to point in fextnre and
eomposition from black, vellow and sandy elays earryving vari-
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ous (uantities of loam, to sand and gravel beds. Properly pro-
tected from the flood waters of the Trinity by levees, thousands
of acres of the fertile flood plains of the Trinily may be put into
profitable cultivation and added 1o the agricultural wealth of the
county.

SAND AND Graven DErosiTS

In regions covered by deep fine fextured soils and underlaid
by soft Hinestones or shales, deposits of sand and gravel assume
an importance in the cconomic development of the country such
as is unknown in an arvea where hard rock for building or road
making is everywhere available. The resources of sand and
gravel within Dallas County are abundant and of larvee cco-
nomie value. Excellent railroad [acilities give an open market
to adjacent counties in north central Texus,

In addition o the use of sand and gravel in mortars and ce-
ments for structural purposes, the importance of gravel for
road making in the black Jand belt is far reaching and can only
be estimated by a visit to counties in which no gravel is avail-
able.

Origin of the Sand and Gravel Deposils

The gravel and sand along the Trinity and its tributaries
came from the disintegrated and broken fragments of the hard
limestones and sandy formations of the Comanche and Carvhon-
iferous rock to the west. This is shown by the character of
the material and by the fossils found in the gravel. This ma-
terial, largely at flood tide, was worked downward along the
stream in which it was rounded by constant movement and
sorted by current action so that from point to point pebbles or
grains of sand practically uniform in size lie together.

Throughout the history of the Trinity in its down-cutting it
has flowed over different outerops of rock which have varied
much in the amount and kind of material contributed to the
stream load. This is scen in the difference between the upland
gravels and those of the Trinity River flood plain. The upland
gravels as seen for example, in Oalk Cliff, earry a considerable
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Plate XV-A. Wall in Vilbig's gravel pit, West Dallas, showing clay
fillings

Plate XV-B. Near view, showing the intimate mixture of gravel
and sand
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amonnt of red elay. The sortine i nsually poor, sand, elay, and
pebbles heing mixed,  Chalk pebbles are abundant, In the
gravel deposits of the present flood plain there are few chalk
pebbles, the sorting of material is sharp and definite and the
oravel angd sand nsually free from mud.

Prospecting for Gravel

Upland gravel is usually deteeted in the surface soil or in
gulley washes or along the small streams draining the high
ground areas. On the terraces or the flood plain of the Trinity
the sand or gravel may he located by deep post holes or in
wells. Tn the flood plain the gravel is usually covered with six
to nine feet of clay. TUnder such econditions the location of the
gravel may be determined by a Jong hand augur two to fonr
inches in diameter.  This, however, determines only the presence
of the aravel, Tt is necessary to know the size, depth and qual-
ity of the gravel. To determine this it is necessary to dig pits
or to sink pipes of large diameter into the gravel so that samples
free from mixture with materinls from above ean be sceured as
the pipe is gradually lowered into the deposit.  The latter
method is eheaper than digging pits. Thorough tests should be
made over the whole area hefore the property is set aside for
its gravel. A poor gravel pit is a sorry return for the total
destruetion of good agrienltural land.

Speeifications for Gravel

Not all eravel deposits in Dallas County are available for
bnilding purposes. thongh practically all can be used for road
material.  The most serions ohjeetion is the presence of frag-
ments of 1he Austin Chalk.  Gravel bheds north and west of
Dallas are naturally free from chalk frazments, but they oecur
in the pits along White Roek ('reek and to the east of Dallas.

The following enginecering specifications are included to aid
in estimating the value of a eravel deposit.

A primary eonsideration in gravel deposits is that the gravel
should he well graded. elean and free from clay. If the clay
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oceurs in small ammonnt it may be washed, but this is at con-
siderable expense. A simple test for eleanness of gravel is that
ol rubbing it in the palm of the hand. Clean gravel will not
discolor the hand. 7The pebbles forming the gravel range in
size from a pea up to boulders. Ifor rough conerete work, eravel
which will pass through 14 to 3 inch vings is taken; for better
grades of coucrete work % to 2 inch rings.  For roofing pur-
poses gravel should he not less than 17 ineh, nor larger than
could pass through a 3§ inch ving. (Barrett Specifications.)

In conerete work about 40 per cent sand and 60 per cent
aravel is mixed with the proper proportion ol conerete. .\ conm-
mon ratio is one part portland cement: {wo parts sand: and
four parts stone or gravel, Other ratios are 1:2:0 and 12325, If
ina gravel pit the ratio of the sand and zravel is 2:3; 2:5: 35, a
natural aggregate is already formed and can be mixed diveetly
with the cement; ot herwise the sand mnst he sereened from the
aravel and later added again in its proper proportion. It is
thus evident that the most valuable of all wravel deposits would
have clean gravel and sand already mixed in the proper pro-
portions.  Fortunately this idcal condition is Trequently Tonnd
i gravel pits. DPlate XIVB from a sand pit in West Dallas
shows such an intimate mixtwre of gravel and sand in the pit.

The following analysis, No, 2783, made by Jas, I’. Nash of
the Division of Engineering of the Burcan of Beonomie Geology
and Teehnology, on a sample of gravel from Farmer’s Braneh
submitted by J. Fred Smith Gravel Co, shows.a typical analy-
sis for a good gravel

MIECHANICAT: ANALYSIS

Per No. of Size of Per

Material retained on cent sieve opening  cent

2 in. diam. ring sieve.......... 0 10 mesh 065 in. T1.5
114 in, dianm. ring sileve.......... 2.9 20 mesh .0328 in. 77.8
114 in. dian. ring sieve.......... 5.1 28 mesh .0232 in. 82.5
1 in. diawm. ring sieve.......... 12.6 35 mesh .0164 in. 90.5
34 in. diam, ring sieve.......... 24,4 48 mesh 0116 in. 97.0
L, in. diam, ring sieve. .. ....... 40.3 65 mesh .0082 in. 98.6
Y4 in diam, ring sieve.......... 56.5 100 mesh .0058 in. 99.3
14 in. diam, ring sieve.......... 66.4 200 mesh .0029 in. 90.8

Passing 3 Maaiseie vamsss s Gt
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Passing No. 200 mesh

3V CANALNEIS: G s eseRiR S A
TS MABHINE  snn cvameme o moesms o
R 1na
Weight per cubic foof, shoveled lonse. .. ... oo oo, 12214 1bs.
Weight per eubie foof, shaken te refusal. .. ooo oo, 1293 Ibsa.
Sneeific gravity. ..o e 2.62
Veids inloose graovel, oL oo iii i in v enen 265
Voids in packed gravel, ..o i vi v i 224

The mechanien]l analysis or sizing test shows (hig to be an exeep-
tionally well graded gravel, from 1742 to dust, for a mixed sand
and gravel.

The agervezaie consists of rounded and flat particles of limestone,
ferruginous sandstone, and some shells, well-graded. The finer
particles are gnartz and calearveons sand, free from clay. To a
number ol the larger particles, a layer of sand is cemented with
a calearcous deporit,

Compression tests, 28 days
1:4 mix by volume
1 part cement: 4 parts this gravel as received
Total load, 101,935 Ihs. (Avg. 2 spec.); unit load, 3,500 1bs. per sq. in.
1:6 mix by volunme
1 part cement: 6 parts this gravel as received
Total load, 63,500 1bs. (Avg. 2 spec.); unit lead, 2,240 1bs. per sq. in.

Tension tests were made on a specimen of 25 sq, ineh cross-section,
made at the same time and under the same conditions as the com-
pression specimens, at 28 days, as follows:

1:2:4 mix by volume

1 part cement: 2 parts sand under 14 #: 4 parts gravel over 147
Total loaud, 6,170 1bs. (Avg. 1 spec.); unit load, 247 1bs. per sq. in.

Concrete made, using this gravel in a 1:4 mix, contains about
the same cement as would be in a 1:1%:3 mix if the material were
screened and remixed, while a 1:6 mix would be about the same
asa 1:2%:5 mix of screened and remixed materials.

Specifications for Sand

Comminuted sub-angular, more or less rounded or oviform
fragments of quartz, less in size than a pea, are termeqd sand.

Sand must be clean. Clean sand will not soil the hands when
rubbed upon them. By a c¢lean sand is meant one which if shaken
with water in a boltle and then allowed to scttle, will lecave no
scum on the surface of the water and no layer of fine mud on the



34 Universily of Texas Bulletin

surface of the sand. Sands should be free from salts. This can
be determined by the taste. Sand should be shavp: that is, eou-
posed of rough angular graius,

Engincers elassify sand into three differont grades: coarse,
medium, and fine, If the sand is retained on a sicve having 20
wires to the Ineh, it is coarse; it is elassed as line sand if it passes
through a sieve having 30 wires 1o the inch.  Sand for brown
mortars for plastering or common brick work is ordinarily run
through a No. 4 sercen having 4x4 meshes to the inch, Ifor sand
finishing and mortar for pressed brick, cither a No. 10 or 12 sercen
with 12x12 meshes to the inch is used. For rubble stone work,
sand is not ordinarily scrcened unless it contains much gravel.

Methods of Working Sand and Gravel Deposils

Gravel pits are worked by hand with pick and shovel, by steam
shovel or by drag line. When the demand is large, such as for
road metal, or where sercens are used, drag lines or steam
shovels are generally installed. The drag line may be used
profitably where the gravel runs uniformly in the pit. If, how-
ever, the gravel shows considerable variation, the careful pick-
ing by hand labor produces more satisfactory results,

Coslt of Sand and Gravel

The cost of sand varies from $ .20 to $ .50 per cubic yard on
cars or carts at the bank, subject to wide variation in special
cases. Gravel in the pit, exclusive of sereening, loading and haul-
ing, sells from § .50 1o $ .75 per eubie yard.

PorTLaND CEMENT

Portland eement is made by burning to a fused mass or ¢linker
a f{incly ground artificial mixture of lime, alumina, siliea, and
iron oxide, in definite proportion. In the seleetion of the raw
materials the aim of the manufacturers is to produee a raw mix-
ture which yuns approximately 75% carbonate and the balance
clay. In burning thig mixture, which must be done at a high 1em-
perature, the elinker is formed. This consists largely of 3Ca O
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Si 0.3 Ca0OALOL; 5 Ca0O L3 AL O, (Rankin and Wright,
Amer, Jour, Sci. Jan, 1915) with a little free lime.  The finely
ground elinker, which is the Portland (‘ement, is blue to gray in
color and has a speeifie gravity of 3 to 3.25.

Ameng other raw products available for the manunfacture of
cement ave limestone and shale, which together have the requisite
chemieil constituents, Dut since Jimestone and shale are abun-
dant in many localitics it is evident that other factors must be
taken into eonsideration in loeating a cement industry. The initial
capifal invested in a eement plant is large, and to pay returns the
volume of business done must be in proportion.

Ideal eonditions for the location of a cement plant are close
proximity to a market sufficiently large to absorb the produets of
the plant, available fuel and raw materials, limestone and shale,
for example, in close proximity and with a gravity haul to the
egrinding plant. North central Texas offers a large market for
cements and desirable local eonditions for plant sites are found
along the edge of the Anstin Chalk searp in West Dallas. Along
this searp two cement plants have been loeated, the Trinity Port-
land Cement Company at Cement City, and the Texas Portland
Cement Company at Tiagle Iord. These plants have together a
total output of about 150,000 harrels per month.

That conditions were favorable for the makine of eement in
Dallas County was carly pointed out by Prof. Remond of the
Treneh eolony. The noted Texas geologist, R. T. Il (TU. S. (i, S,
An. Rept. 21, Pt. VII) eave further claboration and emphasis to
the desirability of West Dallas for the location of a cement in-
dustry.

ere, alonz the steep hluff, twenty to thirty feet of the hasal
division of the Austin Chalk overlies the Eagle Ford shales, A
finely ground mixture of abont 80 pounds of the shale and 575
pounds of the limestone gives approximately the proper propor-
tiong for a raw mixture to be hurned to eement. Plants located
below the bluff have a gravity haul of the raw materials and oil
fnel is available from near hy pipe lines,

Tn 1900 a group of eapitalists, mainly from Gulveston, organ-
ized and ineorporated the Texas PPortland Cement and Lime Com-
pany. This was the fivst laree seale cement plant in Texas, Pass-



a0 Univeisiiy of Texas Bullelin

ine throveh variong stages of reoroamization, at ove time heing
known as the Tola Cement Company, the present organization of
the vompany dates Lirom 1914, This company uses the wel process
in erinding and wmixing,

he Trinily PPortland Cement Company was incorporafed in
1907, This company uses the dry process in grinding and mix-
ing.

Liye INnpustry

Dallas County has one firm, Michel Lime Company, actively
burning lime. The plant is loeated in Oak CLi{f near the western
engd of the Dallas-Oale Cliff viaduet. Austin chalk, ncar the base
of that formation, is used as yaw material, and the burnt produet
is known as ‘‘brown lime.”” Continuous kiln process is used.
The capacity of the plant is 300 barrels per day. White lime
is also burned, but the lime rock is brought from southern Texas.

The Austin chalk has becn erroncously ealled 2 magnesian lime-
stone by some writers (I 1. 1Iill, 21st An. Rept. pt. VII, p.
320) but while the average composition runs low in magnesia,
some layers do earry a considerable amount. The layers used at
the Michiel Lime Co., which lLie from 30 {o 40 fect above the Hacle
Irord shale, give a burned product which runs from 63% to
72%, lime carbonate, the remainder having the composition of a
natural ecement. The ‘“brown lime’’ aets thus as a slow setiing
ecment, hardening with water. Its slow setting qualitics permit
its use for practically all purposes for which a lime mortar could
be used, and it gives a stronger, havder mortar.

Brown lime eannot be used, however, for water purification, or
in the produetion of oxygen or hydrogen, sinee it hardens on the
addition of water and to mcet the demand for white lime a pure
lime rock from ncar Austin or Lime City has been imported for
burning.

CrAay INDUSTRIES
Iistorical

The elay resources of Dallas Couniy very carly attracted the
attention of the pioncers, particularly the French, who settled
the French town of Reunion west of Dallas in 1854. Prof. E.
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Remond (1840-1906) of this coleny was particuarvly active in his
investigation and experiments with the clays of the county. 1le
made successfully brick, vitvified briek, and sewer pipe. Prof.
Remond was the first to import a plastie brick machine. ITe
was also first to use the lime and shale for making conerete and
instigated the founding of the Iola ecement plant. Remond made
brick in South, East and West Dallas, at Dawdy’s Ierry and
Mountain Crcek. Among others who have engaged in hrick mak-
ing around Dallas are I'richot, Marshall, Myers, 1Tarry, Drown,
Leftwick and Mecrzbacher,

Transported Clays

Three sonrees of brick and eJay are available in Dallas County:
the transported elays of the Trinity River bottoms; the liacle
Tord shales; and shales in the Taylor formation. The clays of
the Trinity River bottoms werve carly used for brick making. One
of the oldest plants worked a elay deposit near the Commerce
Street viaduet. This elay made an execllent brick and the plant
ran suceessfully until the deposit was exhausted. The elays along
the Trinity are usnally limited in extent and require hand piek-
ing to sceure a uniform grade. No gencral characterization of
these deposits ean be made heeaunse of the wide varviation in tex-
ture and in other charaeters. Fach deposit should bhe given:
thorouzh investizaiion before starting a plant. Clays of the
Trinity River bottoms have been most sneeessfully worked by the
wet proeess. At the present time one company, the Brown Brick
Co., is working the Trinity bottom clays in South Dallas.

Fagle Iord Shale

The upper beds of the Eagle Ford shale were for many years
suecssfully worked at Iarry’s brick plant about seven miles
west of Dallas on the T. & P. Railroad. The scetion at this point
is as follows:

SECTION OFF EAGLE FFORD SHALE, HARRY'S BRICK PLANT,
WEST DALLAS
Feet
Eagle Ford Shale
Shale, laminated, bluish gray, occasional sandy and pyritil-

erous laminae. ...... .00 e s A AR 20
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oot

Shale, with large lime concretions up to four feet in diamecter

with numerons Lossils. ..o cv v cvvrvirnsseeee ssarsnnses 2
Shale, bluish gray to gray, laminated. ... ... ... . 0 0. 11
Shale and sandstone, alternating slabby layers with oceasional

CONCYRETINGE v vmmimrit: s sk rarsiay SAE, e Sy RS, $ 44158 3
Shale, gray, laminated, uniform in texture................ 14

The uppermost beds contain a higher pereentage of Time than
the Tower beds. The residual ¢lay over the shale was also utilized
in making a good briek,

Other ventures in brick making with Bagle Tord shale have
not been so fortunate. The chief objection to the shale is that it
containg limestone concretions (known as pebbles), expsum, py-
vite eonerefions, and orvganic matier. The hituminous content,
with extreme toughness, practically fovees the elay worker 1o
mold by dry proeess. The smoking of the hricks must he done
with great care and the final burming reaches o temperature said
to be about 2100° I*, Yet with all these objections, hy careful
scleetion of the shale, by using dry process for molding, and by
skilful management, the shale can he used, and sinve a large
local market is at band such an enterprise should he a paying
one,

Taylor Formualion

The most easily worked shale in Dallas County ocenrs in the
Taylor Fovmation, stratigraphically about 100 feet above the
Austin chalk, with an estimated thickness of 70 to 80 feet. The
shale is worked at two loealities; just north of the town of Ferris,
Ilis Connty, to which the area in Dallas County is eontvibutory,
and one mile west of Mesquite. The shale in these two localities
is quite similar in appearance and is probably ncar the smmne
horizon. Tt consists of a blue shale which on passing upward
into the zone of weathering changes into a fine-grained yellow
clay, very uniform in color and texturve. This uniformity, very
fine texture and freedom from lime makes the elay casy to work.
It burns at a comparatively low temperature, at about 1700°,
shows small shrinkage, and makes a most execllent common brick.
It is worked by the dry process.

As seen in the clay pits north of Ferris the shale is blue but
rapidly weathers to yellow clay. The lime content is quite low
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and that furnished lavgely by the infrequent ocenrrence of thin,
fragile, hivalve shells which rapidly disintegrate on exposwre
to the weather.

The Terris hrick is well known thronghout Texas. TFomr of
the brick plants ave Joeated in Dallas Connty with nine presses
viving a daily output of 180.000 bLrick. The total outpnt of
plants around the town of Werris is almost a half million hrick
daily. The grade of hrick is ““conuuon briclk,”” with an average
weieht of 414 ponnds. This is lighter than the hriek made from
the Magle Tord Shale.

One mile west of Mesquite, abont sixteen miles northeast of
of Ferris, the Dallas Press Brick Company is working in a shale
at praetieally the same horizon and with similar propertics. The
shale pit shows a fine textured blue shale which weathers to a
vellow elay. The lime content is low, shrinkage value low, and
the briek hurns at about 17007, according to My, Merzbacher, the
superinfendent. The produet is similar in eolor and weight to
the Fervis brick,

Warer Surrny

The water supply of Dallas County comes from, streams and
reservoirs, from springs and from shallow and artesian wells.
Tor the water supply of the city of Dallas, in addition to many
artesinn wells, the waters of various tributary streams of the
Trinity River have been impounded by dams and piped to the
city where they are purified in scttline basins for houschold use.
A large rescrvoir covering about ten square miles has been
formed by damming White Rock Creck to the northeast of the
city.

Springs

The springs in Dallas County belong to two types, scepage
springs and fissure springs. At several loealities, particularly
along White Rock Creck, seepage springs occur along the valley
slope at the base of thick highland gravel deposits. The water
derived from rainfall stored in the gravel beds is free from lime
and when uncontaminated by cesspools or outhouses is good
drinking water.
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The second type, the fissure spring, is found along the sfream
beds eut into the Austin chalk, In these springs the water which
collects along eerfain of the more porous layers of the chalk
rock is permitted to eome to the surface along the more or less
open fissure between the fault blocks. Excellent examples of
these fissure springs ave found along Turtle Creck, Plate 1613,
and Cedar Creek in Forest Park. When Dallas was a village
these springs were important souvees of water supply, but with
the lavee inercase in the population they have properly been
abandoned for more sanitary sourecs of supply.

Dug Wells

Over the area covered by viver alluvium and in many aveas
underlaid by chalk and shale, shallow dng wells, ten to filty
feet, have been sunk to supply farm houses with water. When
properly construeted and when loeated on the land slope so that
no drainage {rom outhouses or harns van seep info them, snch
wells have proven fairly satisfactory, though usnally those dug
on the uplands go dry in dry years..

The habit of locating these wells in draws or low drain-ways
where they fill rapidly after cach rain eannot be too severely
condemned as unsanitary and dangerous.

Artesian Wells

The great reservoir of artesian water underncath the avea of
Dallas County is distributed in three great shects of sand: the
Woodbine, the Glen Rose and the Trinity, which lic at sucees-
sively deeper intervals.

The artesian waters fill these shects of sand and evevy part of
the county is underlaid by them. This fact is emphasized be-
cause of the popular fallacy that the water oceurs in veins. Any
farmer, corporation or village ean sceure water by drilling suffi-
ciently deep for it.

Then general relation of the water-bearing beds is shown in
the bloek diagram Figure 1. Sinee the beds dip to the southeast
at a rate of approximately 55 to 60 feet per mile, the Woodbine
sands which come to the surface in the western part of the county
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lic at a depth of approximately 1650 feet along the castern side
of the eonmty. At Seagoville on the southwestern edee of the
coumty, the Woeodbine sands are struek at 1625 feet. Around
Dalins the Woodbine is found at depths of 500 to 800 feet.

A full and valuable diseussion of the water supply of Dallas
County up to the year 1900, by R. T\ I1ill, is given in the 21st
A Rept. pt. VI pp. 595-606, United Slates Geological Sur-
vey. little need be added to that veport eoncerning the water
supply from the Woodbine sands,

Sinee 1200 a number of deep wells have been sunk in and
aromid the City of Trallas which have tapped the mueh deeper re-
servoivs of the Glen Rose or Paluxy and the exeellent water sap-
ply Lrom the Trinity sands. Tn the deep well at the Union Termi-
nal station the Glen Rose sands wore struek at 2200 feet and the
Trinity sauds at 2500 feet. Seven wells in Dallas have been
drilled to the Trinity sauds: Fair Park, Union Terminal, Oak
ClfT, Turtie Creck, Ilighland Park, Baehwan’s Dam, and South-
ern Meothodist University,

A detailed log of the well at Union Terminal Station and at
Southern Methodist University, with the writer’s interpretation
of the geologieal formations passed through, is e¢iven in Plate
XVIT,

The waters of the Trinity sands give decidedly the best and
most potable of all the artesian sourees of supply. A typical
chemieal analysis of the Trinity water is given below.

CHEMICAT, ANALYSIS OF TRINITY ARTHKSIAN WATER
Well at Southern Methodist University

Parts per Grains per
Million U. 8. Gallon

POl BoldScomramiess sonevnbasisei s emty 1245, T2:21
Y5800 IENIRION. « v vimmm o sism e wayiee s 86. 4.99
Iron and aluminum oxides. ... ..... ... ... 32.8 1.91
Silica and insoluble matter............... 2.0 22
Sodium chloride. ...... AT R R 12.85
Sodium sulphate. .. ..., ) clrhrir 34.86
Sodium bicarbonate......... .. i 31.15
Calcium bicarbonate............ A e e 3.19
Magnesium bicarbonate.................. .90
Sodium carbonates. ....... . ciiiiieiiaa, 3.69

The most noticcable characteristic of the above analysis is the
low percentage of salts carried by the water,
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Glen Rose Beds

The water sands of the Glen Rose heds are for domestie pur-
poses least desivable, thouch possessing therapentic value in
the treatment of certain diseases.  Intermediate in eharacter ave
the walers of the Woodbine sands, There is considerable va-
riation, both vertically and laterally, as 1o the saliness of the
water from these sands. The top sands are generally quite
salty. This item is important since sonwe wells have heen aban-
doned when good waters could have been obtained by sinking
the well decper.

Woodbine Reservoir

The Woodbhine formation has a thickness of about 325 fcet
in which the water sands occupy variable positions. The
thicker lenses of sand arce found near the hase of the formation
where thicknesses of 30 to 40 feet have been reported.

In the following table is shown the varying positions of the
sands in the Woodbine formation, measurements heing taken
downward to the sands from the hase of the Austin C'halk as a
datum plane. In the well at St. Mary’s College, for example,
sand was struck 500 feet helow the Austin chall; in the well
at the Buseh building 480 feet below the challk; in the well at
the ice and cold storage plant, 430 feet helow the challk. All
the wells shown are loeated within a radius of three miles. That
the Jogs are fairly aceurate is shown by the faet that the top of
the first sand is reported at about 480 feet in four near-by wells.
On the other hand, the variation is striking and shows that it is
neeessary to allow for sueh depths in estimating the cost of
well borings.

VARYING POSITIONS AND THICKNESS OF WOODBINE SANDS

Datum Plane Base of Austin Chalk

—— Depth in Feet— ——

1st Sand 2nd Sand 3d Sand
1. St. Marly’s College............ 500-501 600-612 655-690
2, Terrill School,............... 484-525 590-600 688-695
3. Southwestern Life............ 505-525 AR 650-835
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Plate XIX. Map of Dallas County showing the approximate depth
of the middle of the Woodbine formation, referred to mean
sea level. 500-foot surface contour, and depth of wells, surface
datum, shown in red. IElevations of local points over the
county shown in black.
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——Depth in Feet——

4. Green Floral Co............. 500-515 590-635 ......

DAR=BEE  Ganas s e

6. Vickery Place. .. ......iviuvnn H03-526 ~ 626-627 666-700

6. Turtle Creek PPump Sta., ....... 480-481 . .... 680-7T00

7. MeCoy Well (East of Dallas) . .485-500 590-610 680-700

S DMunger PMee irroies s amiainens H05-625 G95-T15

9. Ire and Cold Storage......... 430-455 510-570  ......

10. Am. Exchange Natl. Bank..... 480-510 625-670  T50-780
11. DBusch Building.............. 480-525 G40-700  ......

The following unpublished well logs are added because of their
ceritical value in loeating the Woodbine sands:

WELL LOGS SUBMITTED BY T. E. SHUTT, DALLAS, TEXAS

Well, Cedar Hill, Texas
0 lo 5 ft. o ft.  Soil
5 to 180 ft. 180 ft. Soft white and blue rock
180 to 589 ft. 404 t. DBlue shale, occasional boulders
589 to 617 ft. 28 ft. 1st Woodbine water sand

Total depth.......617 ft.
Well, Florence Hill, Texas
0 to 10 ft. 10ft. Soil and clay

10 to 192 ft. 192 ft. Blue shale and gumbo

192 to 213 ft. 21 ft.  1st Woodbine water sand

213 to 370 ft. 157 ft. Hard blue shale and gumbo
mixed with sand and sand rocks

370 to 406 ft. 36 ft. 2nd Woodbine water sand

Total depth....... 416 ft,
Well of L. S. Brotherton, Wheatland, Texas
0 to 6 ft. 6 ft. Dlack soil

6 to 275 ft. 275 ft. Soft white and blue rock
275 to 760 ft. 485 ft. Soft blue shale
760 to 781 ft. 21 ft. 1st Woodbine sand, very hard
781 to 994 ft. 213 ft. Sandy shale, strata of gumbo
994 to 1026 fIt. 32 ft. 2nd Woodbine sands

Total depth....... 1032 ft.
Well, Duncanville Gin Co., Duncanville, Texas
0 to 4 ft. 4 ft, Soil
4 to 160 ft. 160 ft. Soft white and blue rock
160 to 621 ft. 461 ft. Soft blue shale
621 to 648 ft. 23 ft. 1st Woodbine sands

Total depth....... 648 ft.
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LOG OF 1731 FT. ARTESIAN WELL AT SEAGOVILLE, TEXAS

Kindness Mr, T. C. Andrews, Banker

Formation Color
2T 4 ( CON O PR Sy S Red
AN TOCE ie i s aiars e S el Tted
BHATE v snwioie. wralv ewmaraiaisis wue weoe Mack
Shale ...covmosrerarsasirtesnsnse Black
GUmiDE s i e S R R R Black
BRATE 10 cooca aviim o wop v o iee s e e Black
Gumbo ........ S S . ... Black
Shale  smaiiiisit PRI vRmit Rlack
GUIDO ru e i e e e a8 B Ay Dlack
BHBLE ooiieonie s soimes i wse @nsmmm wwwidon Black
GUDIDO . ovvinie s oin w v oine w sals wiieis aieiee Black
SRATE. i s R RS R R R Black
Sandy BHALE o vovs s miesimmn oes s somisins Gray
GUMBO . vvrveeesissaassssine sans Black
Ldne TECK e geEil e b White
Weatherford lime.........co0vu.nn Blue
Weatherford lime................. Bine
YAIe YOI i e ive e s e e v seae White
TANEE FOCIE s e i s e m S e s o White
Taime rock. oo i s i i i s White
Shale .......... TR B e e Plack
Shell roel. o s SR RS Birown
SUN POCK v v ammsin wmems pmmmsn m wn e e Gray
(530 4700 7o A oy St o S e Black
BHALC o iR Wi e Sowe SR Nlack
Soapstone . .... I R e e A Blne
GUIEDD: » oeeminsedsie siaih sies ewis e s s Dlack
Shale e v ot SRR .. Black
GUTIUDO 270wt i i T i e a7 8 Black
Shell roCK . vuessvranonsssssensns Gray
Shale ......0.000 R e PR Gray
Gumbo oamrenee wrneeiee s o A Black
ShoTE PO0IC, . awvamrimisism surinm e Black
Shell rock. .. eoversesssiossosss ... Gray
Gumbo ........ - SR Blagk
Shale ooimamaas: S e G e Black
Gumbo .oesas e R e e Black
Sandy shale. ........cvvvevavannnn Gray
GUIDO ..covsveaven A .....Yellow
Sand: rockuaasiissaeass W Black
BaNd 0w ewemswn RTINS AT A Dark

Hard or Soft

TTard
Hard
Firm
Firm
ard
Firm
Hard
Hard
1Tard
ITard
Tlard
Soflt
Soft
Sol't
Solt
TTard
Hard
Solt
MMard
ITard
Mard
Iard
Hard
1Tard
TTard
Hard
Hard
Hard
Hard
Hard
Soft
Hard
Hard
Hard
Hard
Hard
Hard
Hard
Soft
Hard
Soft
Hard

FFeet
16
P

2
50
T4
42
18
27
a0
12
7
26
6
18
112
20
T
140
20
42
1156
2
2
14
112
12
12
109
6

2
119
26
5

2
11
40
12
100
80
2

8
10
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Formaltion Color Hard or Soft I'eet
Soapstone . ... e, Blue Hard 4
GUMBG: syt s nianas S Naaes Yellow Hard 14
SHMN FOCK s mm mhe s S bt Gl'ary Hard 10
Water sand. .. ... ..., ... 0. Gray Hard 11
Water sandansdesg shemiicn i e e Gray Ilard 8
Gunpowder shale. ..........cvvun. Black Soft 52

b 174 11 1 L S e 1731

Trinity Sands

The Trinity sands ave reported as having a total thickness
from 203 to 250 feet with hard sand layers at varying intervals
in the sand. The top of the Trinity sands lies 1600 feet below
the base of the Woodbine. The two sands probably lie in
parallel shects so that the contour map of the Woodbine sands,
by adding 1600 to cach contour will give a contour map of the
Trinity sands. If this is corrcet, then the Trinity sands will
be found at a depth of 1460 feet along the western part of the
county and at a depth of 2600 fect below sea level in the castern
part of the county.

P’rospEcTs FOrR Q1L AND GAS

Prospects for oil and gas in Dallas County are limited to
two possibilities: the finding of a loeal flexure or pocket in
the Cretaceous formations earrying sand layers, which, as an
inverted basin, would cateh and hold gas and oil under it while
allowing an uninterrupted flow of the artesian waters; and
sceond, the prospect of drilling a deep well into the underlying
Palcozoie rocks.

Outside of numerous slight reversals of dip due to casily
detected bloek faulting, there was only one locality in the
county seen by the writer—that east of De Soto—where the
reversal of the normal dip seemed to indicate a minor flexure.
Tven this short reversal may possibly be accounted for by block
faulting.

Of the Cretaccous rocks underlying the county, only the sand
formation would permit reservoirs large enough to contain oil
in commereial quantities. Sands of the Trinity, Glen Rose, and
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Woodbine formations have heen tapped at many poinis in the
county, but so L as the writer has been able to Tearn, never
have these sands been oil or gas bearing., On the other hand,
traces of oil have heen found in several wells in the connty, but
in each case the show of oil eame from the Eagle Ford shales
which carry a large amount of bituminous and carbonaceous
nuterial,  Since the shales are too compact to afford a reser-
voir in which the oil scattered throughout the mass might col-
leet, the shales may be set aside as a possible prospeet for oil.
Shows of oil have also been found in the ehalk rock, bhut again
there is not sufficient open space for oil {o collect in commer-
cial quantities. Again, if either the Trinity, Glen Rose or Wood-
bine sands had in any past period of time held oil, it seems that
the area underlying Dallas County, being so near the edge
of the outerop of those sands, would probably be barren of oil
sinee it would be dissipated and forced ont by the hydrostatic
pressure of the artesian water. Up to the present time there
hitve been found no structures in the Cretaccons beds as shown
either by well logs or surface outerops which would justify
drilling for oil. '

What the Palcozoic rocks wuder the Cretaceous series hold
is unknown. Under the Trinity sands 50 Feet of “‘red’” shales
have been reported, whether Permian or Carboniferous is nnde-
termined. In the deep Burchill well being hored in Fort Worth,
near Polytechnie IMeights, at the present time, 2800 feet of
blue 10 black shales have been reported below the Trinity sands.

Whether a parallel series would be found under Dallas
County ean be determined only by boring. Underneath the
city of Dallas the test of the Paleozoic rocks would hegin at
about 2800 feet. To try out 3000 feet of Paleozoic rock would
require a well practically 6000 {eet deep. Aside from the depth
of the well, the chance of finding oil would seem fo he about
the same as that of drilling in the Ranger-Brownwood oil field
without any regard for structure,

Avrrrupes v Dannag CouNty

The following altitudes in Dallas County are taken from
various sources,—among others the Texas Almanae, 1914, pub-
lished by the Galveston-Dallas News.



The Geology of Dallas County 47

TFFeet Feet
Carrollton .............. 488 SHIBHOTE ..iccommessisns . 439
Cedar Hill,...........v.. 820 DLancastor .......eeeeenn- 512
CoDpell: sounivaey v ey F18  Liebot s isseeveanimiyi 443
DAV o simnans s 466 Mesquite ......ciiiinnn 491
Dallas Junection, .......... 431 Reinhardt .............. 546
Dunecanville ,........ i A Rlehar@son assieseie i 620
Teagle Bord.:oon co sva 441 TRowlett ..... Ve 500
East Dallas. . ..cvvvvianen 468 THIE: & cmioaes e aeia s 463
3 1 o R NSRS S s 459 Sachse .........ccvvvnnns 555
Farmers Branch. ......... 465  Seagoville ....cvvvivenann 438
Garland icesvsn s siaies BBl Slmonds ....ccseesiaiaes 432
Grand Prairvie............ $28 Thomas ......eve0evess .. 504
Bale: oaiiimens o S s 633 Trinity Mills,..... ToRR R 559
Honey Springs........... 446 Wantmore Junction....... 433
HULChIARE ovamnmivinn e 467 Wilmer .....covvevnnnnnn 472

LOCATIONS OF SPECIAT, GEOLOGICAT, INTEREST

The following locations in Dallas County will be of special
interest {o students in geology and to nature lovers:

Cedar Creck. Forest Park, City of Dallas. Along the creek
are to be seen splendid examples of stream ecrosion, outerops
of Austin chalk, fissure springs, and varions other types and
phenomena of block faulting.

Turtle Creek, ITighland Park, City of Dallas. The perma-
nent water supply of this stream comes from a series of fissure
springs.  Bxcellent examples of block faunlting, stream erosion
and outerops of the Austin chalk are to be seen from the campus
of Southern Methodist University to the mouth of the stream
at the Trinity River,

West Dallas Gravel Pits. Numerous pits to be visited, show-
ine the struetnre of the gravel deposits, kinds of material and
method of working these pits.

East Dallag Sand Pits, cast of the Fair Grounds. Tiagow
sand pits near the oil mill; Vilbig sand pits ahout 14 miles
east of the 1fair Grounds. These sand pits arve remarkable for
their examples of eross hedding and eurrent action and the
large number of fossil elephants which have been found in
them,

Cement Indnstries, Two large and exeellently managed
Portland cement plants arve located on the T, & P. Railroad
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west of Dallas at Cement City and Eagle Ford stations.  Iixcel-
lent exposures of the Austin ehallk and Bagle IFord shales
occur at each locality.

The lime pits of the Michel Lime Co. ave loeated in Oak Clift
near the west end of the Dallas-Oak Clifl Viaduet.

DBrick plants are to be scen in West Dallas at Iarry’s Sta-
tion and in South Dallas on the Trinity bottoms,

Along the Dallas-to-Fort Worth pike are many exposurcs of
Austin chalk and of the Lagle Ford shales. This road erosses
the top of the White Roek cuesta and the deep eut at its crest
shows an cxccllent exposure of the contact between the Eagle
TFord shales and the Austin chalk.

Views showing the general physiography of the area ave
to be seen along the excellent roads to Lancaster, to Garland,
to Iforney and to the basin of the White Roek Reservoir.
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ARTESIAN WELLS IN DALLAS COUNTY
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GEOLOGICAL

Owner_ Union Terminal Co, Dallas . Texas.

Type o{ Rig Rotar
%}_ﬁ\{g?gn. g»IT'I Feet U SGS.
LOCO\TIOY‘\: earing and Sons,

10~a

55-0 White Rock

I

|

30-0" Blue Shale
0'~4" White Rock

'l
li

|
[

O :

+

|Il[]
il

UENHUWAL
1’||||||Jifll|

i

al)

feze ;
"

4639-8"Blye shale with a few
Thin sand rocks and
ﬁu\}:hur Balls

10-0° ﬁgnd Rock
15-0° Water Sand

37 Hard Sand Rock
= 9" water San
-Q"\W ue 1]

24-0 8lue Shale and Sand Rocks

Ill

i
[ulululyl

A illl|l 1
h.

|
|

!

35-0" Water Sand

179" 0 Red, Blue To Grey
Shale and Sand Rock

16-0" Water Sand

110-0"Red ,Blue and Grey
Plastic Shales

H|
S

Ullo

12- 5" Weatherford Lime Rock
6" Lime RocK

Soix
_‘l

Gl

>

24-0" Lime Roek

1B
LCHI

!

II-I:I%I ]

h

5
o

25-3" Pirnvk Plastic Shales

IT-0"Lime Rock

_l_

—

4'- O"Light Blue Shale
100" Lime RockK

\

I

'\ o* Light Blue Shale, Lime
&% RocK and Sulphur Balls

| |§l!1|11 II

18-6" Lime Rock

A3-7" Lime RocKk and Mar)

P53 5 Lu-a\%r

a2 M

47'9%&'“_“' Liat i ae Mary——
-3 = _Lumzﬂg’cﬂ and Ps;ﬂes

: .64'3%‘:8'_ Hard Lyme
T8-3 O v
%‘F X H‘g‘a{.}_l&\?eﬂoc&

oCK,
= fﬁ e A o?:.“v&d ijit.@.'z_
F om— 1 SIS an‘é“soa* Cime RoeK—

-0" Hard Lime RocKandSulphur

IE'.:
|z|II llll
=

2 0" Light Blue Marl

5 < ‘Ha:' L\H‘:e.ﬁ o K —

8. :__0*4 \§ E" Da né;‘l‘\__nﬁ Marl
'M' e.aq“d 2;\’\ anad Blue Marl_
= ¥ Blue Marl and Ly

{1=1a" lue Mavl

» 24-3" Hard Lime RocK

20-6" Hard andtough Lime RockK

12/- 6" Streaks Sand Shale and Rock

- 15- 0" Streaks Hard tough Litne RocK

o' Lidht Grewy Shale
q“'h 'I:\;!n

— 17 _Yowg

—
Shal

: ._ T\_gﬁ;aiw}"hﬁ‘;‘gﬁ‘*q&m

S e———sgtand wadn,
=il ;' ‘ | =
T %—H—\}iéh‘

-% apre\Jpsahd\

3 ard-“Fine Warer san
|£—|0"Harﬁ water sahd ond Shale
=2 = Hard ‘E\arﬁa;gr\ﬂ? =

shar
~o" Hard %‘Io&e J‘!‘e.r

ard Wadtter San

Sand

18— ScorpMaria ano AR

i —& Havd water San
dwater sand o e il =l
é‘!uqur\ g

wadater 5q
wnd

Y | d
g 0= 0" Havd wateyr sand =
68— A o hard wate? Sand

18 -3" Hard water sand
imerockK —

= e
19~ 0" chg sandy Lime Pack
= o" Havrd Sandy Lime rYocw

s’gr Blue shale
a

90" ST Lime roci(EEige Shale
13§ o ~?ne,ﬁ'6'<‘;?x"“3~m s';ncﬂe and Hah
" § S av Sf‘n‘g a:oc.k‘ mq:.mrgsﬁr e )
; i r\‘l’?j‘h\uq and 3’&% shale

~~__4~o'Hard ¢
28-9" Lime RocKand Marl |

s %= Layers Hard Sandyock
12- 10’ Hard sandrack

12~ dLayers of Lime rocKawnd Mav)
ghr Blue Mawl

i

; TR

-6 w Layers
i = 'Hat% Li'me
b i O"5h¢5\1:«|m¢fﬂc“

I~ O'Haw me RocKk

a7 :
30'~1'Sheny Lime Rock

=t

e ‘ e
== e —g-wlamg oS rae———

——___ 5 -9" White Mar
— g

I 81-0

| 6-5-

25'-5"Lime Rock

"

23 -2 Hard Lime RocK
19 -g" Lavme thockh

14- 0"Hard Lyme RockK

21-0" Fovrous Lime RocKand Sand
10'-6" Hard Lime BockK

2-0"Shale

[»_’

Lo

|u‘-9" Hard Lime RocK

22

3- o" 5and RocK =

16'-5" Lime RocK
- 'SLE:E()}JF?“&KL\W\Q RGN
—ar Lim oc e
SirHavd white Lime vock !

13'-0" Hard white Lime rYock

= 4" Blue Sandy Lime vockK

AR

. 20-8 Hard Lime YooK
I'~oHard sand rock
2I-0°Glen Rose Sand rock

12-2" Hav t Glen Rose.
: 18-8" Glen Rose

i 16-10'Glen Rose Sand and Shale
- 6" Glen Rose

e
ql_li'lll

na
llllbllll_‘é_[lll_lllllt_

ne
-4
(@]
O 1

rg}llI'!I-HtgllIlilllliillll__}llll

Laifar—acs
e T‘ZN&T%&%

{ 2‘?’*2

464

32-0" Glen Rose Hord sand roek

12-4" Glen Rose sandand Shale

YooK fo re

'@nﬂ
¥l and_aand vock
25-0" Sana roc

s 14- 0 Sand rockand white mar)
g 5
Mar

A0 Saa rock
Marl and Sa

' 17-5" Red Marl and 9and rock
5-0" Marland sand

5t 0" Hard Sand ==,
16-65and. Gravel and Marl

] 12-4" Sand and Mar i
; SToTTrinty sand and marl

89'- z“T\rmﬂ'j Sands

37-6" Sand

S avd,sana Horkdend—
- i ——
s Hard e ater sand —
— A"HAY san cK

-0 a'rw\\‘l'j sands”

—o'San _
297 Hard sand

Y

|

s
3y

-6 Trimty Sands

Eilled in 9ol Clay and Sand ’

13=-1" Lime RocK and Blue Shale Layers

RockK —— —
SrreakKs harg Yough Lime QocK

I SrreaKs of sandrocka nd Mar)
-%-E@ Hard waier %‘d‘%‘d \ZFT—

r sand

$aasl and Lime vock
oc .

ale

+ —A" Glen Rose 5ond Red GreenPini |
= Mo
—

FORMATIONS

Union T€rminal Station, City of Dalas.

AUSTIN
PRNSEN, = T ) 1 —

EAGLE FORD
SHALES

WOODBINE
SANDS

GRAYSON

MAIN
STREET

DENTON

<

J

FT WORTH
LIMESTONE

GOODLAND
LIMESTONE

PALUXY
SANDS

)

GLEN ROSE
BEDS

BASEMENT
SANDS

PALEOZOIC
ROCKS

~

Y

v

Owner,
Type of Rig
Initial Production 500,000
Eng’meers.
Location,

WELL LOG CHART

Rotary.
Myers and Noyes.

Dallas  Texas.

&' &' 5]_@: K Seil

B oy W g ]

==m=

“

li
h

|||§||I]||I]'
il

_III|||I!|
|

H
rl

]

| .b.!

100 I 159° White Rock
B i -
T [ I]1
.1 1 1
== =fe]
i 0 I Y
e el 0-0 5 =
1| :
RO0I=——|" = Halsnare
:‘—_'_' L 3-‘; % ;—“‘“Emm‘x:._—_;
S=—= ., 23 Blue Shale
= _'____‘ r--g_':. —aA—Lime Roclz
d===
SO0 == 9 BlueShale
= u_;: 4'5-. 2 Lime Rock
==
‘;é!? 56 Shole and Boulders

265 Gumbo

ST' Gumbo and Boulders

6o™ !
49" Shale and Lime Boulders

L

43" Gumbo and Blue Shale

20 Sand
10" Lime RockK
] a0 15" Sanad
39 Shale
41 12 2
L 10" Gumbo
’ 153 Lime Rock

18" Woodbine Water Sand
16. Shole ond Water Sand
15 Gumbo
188 Sangd
21" Shale
32" Woodbine Water Sand
18 Shale
#—Shore Shell
33 "Shale
o BrokenLirme Rock
are a

51" Whire RocK anad

w::;_qéb_;_ne Water Sand

32' Shale

14 Gumbo
14 LlW\E.p\OcK

Eod UMD o

[l
Shife =y
1100 f: I :1 g7 Weath e:rj—ord Lime
dime RockK
— ] so .
—;__—',___—‘:_ ! 22 Gumbo
_'—r__I—rT 72 '
. = 1
200 L L 4% weathevford Lime
= Hockh
= -
—— e e 90 Gumbo and Bowulders
g T 25 Hard Lime Rock
I 1| ls0’ . t_ Gumbo
— 166- i e AR L
—_— SZH Cumho
13007 T 1
= M|
SIS
= : l: I 140 Weatherford Lime
i o] | Roc%
=L ]| II - I
j [ P |
1400
CT]22—4'"— G
—II}III 26 umbo
[ i Lime
L 42 v&gg&he rford L1
- J I 68‘ ’-|
:’:‘-‘—-__.._E_‘: TE QI G.ha]e
1500 =l 92° 19" Gumbo and Boulders

46 Weatherford Lime

Rock

I L]58 —¢—GShale

64

; 53 Weaﬂwerford Lime

1 ; RockKk

' 29' Paluxy Water Sand
39— 22— L yme RocW

T, 15, Paluxy Water Sand

6 ‘h
1 : Pgﬂ‘tmgg \?\fﬂ‘l‘er Sand

12" Gumbo

42' Paluxy Water Sand

= : 6.’5 o 5 Gﬁﬂg‘ag g

. J0—2- : - Pyrites of- Iron
32' Paluxy Water Sand

-.‘F‘
| 1 .
1 34 Lime RockK
1800 F T !
—_1_|__| rea 10 Gurr\bo
AR : 30" Lime Rock
S ] ) T
— === 53" T~ Gumbo
S ey ' 17T Lime RocK

,_f?EQ Broven Liwmeeocys
87 Lime RockK =
: Gumbo
- me Rook

3
P 3%. IQ'

San

gaﬁa\g and L1 oculder
{d O v " 08
=g 29 = ana gﬂ?c?k ==

36
5.__9

115" Hard Lime Rock

= I__l' It
2100——L, 48 Hard Lyme Rock
I , ;
= _I_ _[ 35, E‘é Guh'ib__ﬂ
—I_1 al
chl —1
t=y
== .
2200’ '—; 170 Havd Lime RocK
=
m RS
e
= . A r’
| : || '
2300717 12!

44 Glen Rose Water Sand

.31,.35:' _ ' Red Gumba

i ius: 19°, Glen Rose Sand

sy Gumbo

e = enRose seand

N ';g'. [ ™ SE==
3 Lime Bon WS ——

g -%

= 4‘ []

> i 21 v Sand

|28, ——54—Hard Sand Rock——————
35! = S ————

Hovd Sand

., 80 Mord Lime Rock

96—

= 'n——""._sﬂ\ﬂa
=l : 16 \ime Rock
== v 1T RedShale and Gumbe
A== 90—
—LES S0 { |0_R3a1%'2m_agd_j.anﬁ_
= %3‘ S %and
B Sl 766__5'_'}_‘1.““4 Rg.cu.{n‘ba
26007 23" Gumbo
| 5
= ¥ . 29-5" Hard Sand Cap Rock
- “|32°%
gl_‘_ 138-5 Trinvty Sand
] o ;’;’ g Hard Sand and Lime Rock —
28007 30' ’Tr]r\ﬂ) Sand
= ]2 F- Lime Rock and Sand——
= 36' Shale and Sand
—_— e 50'
2900
30007 '

Southern Methodist University, Dallas.
Elevation 5396 Feet USGS

q\?ﬂons per 24 hours
Southern Methodist University.

LR R




GEOLOGICAL MAP OF DALLAS COUNTY

BUREAU OF ECONOMIC GEOLOGY AND TECHNOLOGY
J,AUDDEN. DIRECTOR.

LEGEND

ANuvium

Taylor Marl

N

—

AustinChalk

g

>

Eagle Ford

%
<

Woodbine

= EN |
'State Highway > NI W
and Postroad > i e =
3
AM;E-Q _5 _ sEg s j
Second ClassRead z | B S

g
Mg B

§

!

Glﬂvclaﬂdsﬂl‘ﬂp.ﬁ i =:'|
Q]

£

k]
=
=
g
&
o

i

mm
=
&

B
n
"

&
B
o
9

0

¥ Z s T

Ay
s
|l
il ¥
]
- 1l s
» 1S
= | .
i L | e
" ; i e
I\ A
i ',. b
FEzT = o=k 1yey:
1" i /
Flace i
) ‘:F "::

:%“‘a

ELLIS W SHULER

UNIVERSITY OF TEXAS

Cma O

il

by T
5T

Co

T
UL =E ™\

==
LU
il

Ils

an

1 ir T " M
il i \ = '.E i
e & A :::I‘I
A=k= | il
FAL A | ii ! 5
]ﬁ 'I; Lobobhd-b = (
ABdisdn 1
i HOALL 5 N
“-\u s"(.‘f il --l '\; \\ 1
Al " ]
i P o {."‘“ i
" NN
.;‘.'rl £ £ *'.'EQ.\ _ b 1‘1' '
1 A el ¥ ]
; PG X
3 N o 2l
A

W

/"'—-_.

AW

-

=

.'_gf

[t e

e 1

L eld v

H

=l

T
N

S

g

b, =

2N i

ey IS M
‘h“‘:-:u

3
ol

sdi— s

=
\T
A

Q;BQ_: e

i

3/

0

i
ey
RE s N

e N

-

S NN
2%

u cfl.'l'l-t;;ls

o '
———

SCALE
2 3

 ——

A S MILES

".‘-:c-

< Fin s

'-." -l
N ew M 2 Y,
ol | vl R -
-

.

AT

i

BULLETIN NO 1818

AUSTIN, 19]8 .

&

drland, \l -~

v

i aa
ar-1
o .
ot AP
e Yo
e,
ravitl T
¥
f e
_‘“ =

7

is
v,
—
I
|
|
it
LU 5
"
i,
i

<

i (5 o e

0

=




Page
FUARS T 0 T £ 1E-) o 1 (RO S G T
Alluvial deposifs. .ot e it e i L
AHIPOTIOR oo A e A s T B I T S s R e I
ANKITETE DL EREVET win vwrs ansrio wmmsirass i 08 i@ a8 T e i 25 32
of water from Trinity sands. ....... ..., 41
AN P A S S e S T N S S e mm s e e 44
ATIINELONL o mnmaisom e s s o o s S s S R Vs e A e e 13
Artesian well, ot Seagoville. ... .ottt e 44
ANslin, ehRlk oo ensn s m 12, 14, 18. 19, 20, 24, 29, 31, 3G, 42, 48
TAMIEINE B0 oo vmsmmmsmnwimos mm aam i e S Ao A R R s 22
formation .............. e e e e e 11, 27
O O o R T e e s e e 22
SBIULTY i b o e T W T o R R N e e R T R 35
SeCtION TN L. e 19
T G o B Pt oo T 16
Well Ao smemeissnimen s vve v i T e R e e 41
BRICOTES FATEE TINEL 1 e von imose o sorasiossuimioers oo e S0 o e e e a4 22
B0 N o | R e 4 P~y S TR 14
BOCLHOTE  osimran v o i s o e  ie e ma T g  e os 15
BEBATE  wipreis i s o st oo s st 6 S AT R S R PS S RS 26
{21 F T (0 20§ | T YTt e e L S 9, 10
Block diagram of underground structure.................ooo.nn, 6
BEIEK VOIS 1oviiimm s simmsnsors sosims s of oo s et s 8 s v it 48
Bridge north of Wilmer, section at..........ooiiiniiiinennnnn.. 20
Brotherton, T.. 8., 10 c¢f Well 0f. ...onoirinii it iiiiaeiennn 43
Brown Brick Company . ..ot iiiiniieeeenereeeeeenn, 31
BRI A NeR Y s S R T e S e S b
Buchicerag IHOQUINNRALA: ooviiim i ormae i s s i s i i 3 16
Burchill well, Shales N v et e e i e i e 46
Busch Building well, depth to Weodbine sands in................ 42
California Crossing. . ...ttt e e, 1
CATEOLLEON: i oo T STV 50, sneveene 8 mne e rmrater e e ocars 10
GIMBHDE. Gl 0w vvnammmimm s o s S o e ST A s AN 47
Cedar Creck. ....oiuueeeiii it iiin e 21 40, 4T
B | o o e e s e 43
Cedar BV . .ovvemivasseiuim s R R R R e A e e A B S 10
altitude of .o e 47
Cement LS5 L e e S e P | S |
Cement industries.......... B R R R R S R e 47
Clay Industries. ... ..ot i e e e e 36
LB, A AMB O et s i s s R B s T o T e e e 37



50 Imdex

Page.

Comanchean SerlesS. ... cveecucrssnsosassenonssororsserssanssastss 13
Concretions in Eagle Tord shales........ooiuiiiiiiiiiiiiiiaes 17
COTEENER! vvviiiars s wnlalai o aiuai o iers v/ o b ol o, 0 R T R T 3
Montinental sea, the............. By RO 4 A 3 26
Coppell cicimiianyediivamiiivsdss daE T s e T T R 11
L ) o P v T T T T E e ST pERp TS 47
COTOERGBOTIE: e 500 w50 w9450 o M 0 00, B w18 12, 26, 45
Cuesta, definition of......cociiiiiiiiinrranniinsrarirassiens soes W
Dallas, albitude of ;5w i e o s saei s i uia dav s 4N % T A e 47
Dallas-Austin: ONallt. .« ivmr s cmvesia s ssmamsae s sie s e 19
Dallas Press Brick COMDANY. .. cccuesnrasstsassasasracaacatsssns 39
DTy B A v v T R e ety e S B R TR e 12
Dawdy's Ferry. oo ieeuiacesoioranosneosnesssaserinasnnees Py aT
Denley, GEOTER B...icoruiirrsrsrnrrtossarsarerstassrsasnsissasas 7
Dearing: B H. & BonSu s oirimns v o vms 6o v i s sy 7
D I COIY [ TBONE st v v s SR A 0 B S N R 11
Tl 1 R e e e s e R R o e 12, 45
Dexter sands ....... SRR R e e e R R e S 13
Dunecanville, altitude of......c0iiiiiiieiiiiieriirireeirnrennass 47
Duneanville Gin Co., log of well of........ v e R 43
TRAE 0 TPOTUL: ocivrimmrmcma s ool e e W a0 e T B 0 35, 48
CRRG ) L1 [ 1) SRS oy - 7y - S R G S el b 47
Eazle Ford formatlon cvieeeis ot semisies s s 11, 14, 17
shales ..... R T . 12, 14, 18, 26, 29, 35. 37, 48
CoNCretlons AN . ..o rtivaiissssrsininassesssusssass e 17

SOCLIOTE, Bl s e i sy i s A A S B e o T

Fagle Ford Prairie................c... T — 11
East Dallas, altitude of................. e AN 47
BEnEL TOPIE womvenss it aeiivia s o 2 ST a e S o S R A S A e 11
Beonomic products .....vecervemsanorenrrsssesssnnsnnnrsnnsss L. 29
Elany ol itude of i cis i i i i e s S T A TN S s 47
Flephant, the MNiperial: .. covciiiviiem e smes e onrinie s s s v 26
T R e e e eere e e aigta st fate e o S e 10, 11, 14
Wanaseottls . .. oh AT e T R s R S ST 26
Fair Park well, in Trinity sands......ccvoieieiiiiriiiiieinaniaens 41
FAPIET'S. BRANCH, o vovonoin o rbinionmsin o e owas o sie o s wei e 10, 32
ghtitude ofinucvaia s S Ta s e R R e R A 47
Fanlting: i A0St CREMW o vsmme wanmmammmmsrs s s s sy 22
Terris, BIHS COMNEY . oo vn e oo essiniioesmsnssesosssvesiiesvas a8
TENCR: Fo Ticsswinisie s e o s e i 0 e A e i T e e o T
TRUNITE. om0 1 R ML 00 KL 0 i i 29
Tl B s o T T S e T e R wwes 2
Florence Hill well. Tog of..cuiivismvvrivms s s e 43
Torest Park...... O T B AT e 21, 25, 40, 47



Page

TROUTNOR! +vr sominnim oo oo e 8 0 W 24, 48
Ot WOrth ... . dness s s s rilmmain v et s S S i S v 46
Fort Worth-Dallas hIghway. . coveiimevesssniivaneessivisssoeis . 18
Garland .oy ieeae s e e e e e e 24, 48
ATE A0 F v marmoeainn s o 05 70 19 T 0w 0 206 (5 47
Y, DYOSHOEEE BT, o v s ioim e st wimonm el o sien 0018 w0t b comim i io Bty 0w 45
(BYcliztd prhe]s i aaR N N I it o s AT P e e S R i 7
Gen oo N IBNOTT i s e i s i T R S e e e e A A S e 26
TINRNY i oo s i 6 R T 8 A D 0 T B 12
€-7-T¢ 1 10T Ly (ORI o -1 S G R SRS S i 11
GHant SlobI - B G oo s o S R T e o R D A 3 A 26
GLET BOBE IO 65w wir s s e 1 35T A 000 08,80, A T 0 T 42
SIS .00 s S S e S e e e e 40, 41, 45
Grand Praivie............ ... R e R R R A 9, 16
altitude of.....ocvvuvuns A T T S P R T e S e o i o 47
Gravel, analysis of. ......oveeeviinnnnes DT PSP Ee e S e 32
oSt W eucnn s e R R R R R R PR R 34
AEDOBIEE OF 4icvvimminsiemimimmm s mw s soe sase mwms e w8 a5 wis s e 30
methods of working deposits of ... oottt i, 34
DEUS et ems sae o ol o S R RS AT ) B W S 47
DECSPECEING: FOT . ovvmsmeomm s cinmiiis s sn messn saie s memaye 5w 31
aneeiffeationg for. (. ovvriiiiviiaviiaammnmnvis s iihnvra s iae 31
Ireat Cretaceous sea, the.....oviiiresnrsvsrasiiivasiiserviivios 27
Gulf coastal plains......voveeunens e e s U S &
Hale: aIt0E O s s s i S i R B e e R R 47
FIANLEE (o veoriioiin wmon i bremmimn. 55w e el oIS imm e T (10 TR 0 0 S 13
Harry's:Brick PIEnt . . o0l i g as s vt sa e s b s ot ion ri by me 15
S0LTON (AL i SR R R R R T R e 3T
FIATETE SHAMION i om ouninimiom o s s im o8 R0 0 s o e G S 48
Henry, Ellis county......... e T R R A e B AT et 1 RS 21
Highland Park well, Trinity sand in......oviviieivnenicsiinicin. 41
HitE B Tiresiommaigmmes T e T WS 15, 19, 35, 36, 41
Honey Springs; altitide of.: oo i vssibisvsvediisssa 47
Hutching, nlt nle 00 o« v s s e wi s sacs s wisss s e s i 47
Tmperial elephant, the. ;oo iies o s ves v vl s as s 26
Inocerami ............. R R T TR AT R TR R SR T 20
D587 oLy (vt o) | U NN~ =R 0 - S 7
Tcla Cement Company...... S B R T e AT 36
J. Fred Smith Gravel O, . i s s s iamanas sin s s tinns 32
Jointing ol - ihe  CRall roeke: s s i Mo i e en s v 22



D2 Index

Page.

LalCABLOR: g s atos b s iams S i e v R e e B e 48
BIEIRGAR 08055 v oimvvmoimiwise 1w o e, Wi i e 50 T A I8 a0 3T
Letol canviavme e s e s R R R S e 16
ATEIE (e OF o sivsiimm o ws vm o S5 o B B o B e B R 7
Lewisville Deds. o vo v v rvnorsnomenomes nsvssnnsonsnensses 11,13, 14, 16
EAme Imdualry;: theim g e amdy e i e s e 36
TOUEE i oo w0 i T B S A MR 03 S0 T TN G O WO 6 T T e 48

b BA G- oy {RET 13 o RO -y S ey 3
Locations of speeial geolegie interest. ..., 47
MO R T e s o R S BN A T T S g n o b Fem e e 26
MESGUILE: oo wamsmi waiir o o s i o s e e e e R B T a8
LT T i L e 47
Michel Lime COmPany . e simsviiieoivesesiiiaess 19, 36, 48
NEHAYTOTEIATTR oo wmmmmmmies i sy s s R o T WS gt i 2N
MOUNGLI el v vt et e et et et ee et ene e enanennnnn 10, 11, 16, 37
NOcogdoehes: COMMEY « o vivw v wssmsism e o s sei s aie o0 e s s s 8
NAVATIO DOAS. ottt ittt e ie i e et a e an e snesnanns 12
Oak Cliff........ R B W R e A B S 25
well, Trinlty sandsg in. ...o.vevuniicneiiiiisiirsnnensrnssana, 41

Ofl and gas; prospecls FOT iiiviiiviminvin e s iasseonaldse 45
CFPRATTE TIDNIIEL i v s i 0w s o A 0 5 S S 21, 24
(8723 5 FE NS Sy g S o s~ P Sy 16
OWOTLS Tl ai v s o s i s S e e R R R R R R 29
Pateozale; thes sz s v i ool e Wi s e s menace 20
POOKER oo i e s o A R A s W B e B R R A e 12, 45, 46

B R R Y B o vrvhms oo AT e 0 s AR e i E 0 S N ST R 3]
Peabody Musaumy: s e e s i e b s s s s asisiva 25
PRLarS ColoNF: BYANE: v v e s v a e s e i T S s g 8
S 58 0 T 3 25, 28
foBslls 1o the: el by e S L P R A T 25
Polytechnle Helghts: o:vum v simsaimiaim i sassimo s s saaesiamsy i 46
PORLIETA GEIABINE o oroines ocmpnsmmg aimss s sasin v he: o0u 8 W AR iy A W e 34
7 3 .= O URs 18, 20
ROECord CQTOSBINE i wrvms: ioman shom s e sm e s s s s S s 16
REMKETAC AIERAR 005 0o mm s s s s s e A 17
Remond, Prol, B .. oo esses b siaass nsisines oo ssnns b s 35, 37
Botinion: coiseemsenede s iasains A A R R e 36
Richardson, altitude of....ccivieeiiiieriosesnsessnscncnsrisanss 47
ROCIEWALL o voeveeamnnsnneomnsessmnt s iisessssssssnnissesessssameess 22
Ioelowall By s m i s e S o W S L T S S e 11
ROWIOEt. AQTEEEWAE: O i iiaiaismane ae s o i e e sTess e s o lima e 18 M0 47

Rylie, altitude of............... [ . rsassesas

47



53
Page.
Bachge, AIIMAE OF . aiemnn e e e i S Py iR s e e e 47
St. Mary's College well, Woodbine sands in.........cooiviieuninnas 2
Sund and gravel deposils. .. .ovveiieiiiiiiiiiiiiner e tenerrans 30
SEIEIn of v S R R R N B e R TR a0
BT OB G e o e e i R R e e R e S o e o TR T D RS 34
AEPOSIE L e vrcm s mmsacine s s e e s s s i i an
methads o Wor R, R S R R e B e T 34
DT o B A R e e S i s e e i I 47
Specifieationg For)puseris e s e Dl s UE T SR R R T 33
Seagoville, altitude of........... e i e R e AR e 47
To Ol AN LRI WOLL ‘AT s sicrwcoowrs s ins e m oo ora 1 185160800 e 44
Sections—
at bridge north of Wilmer, . icviivinvaiiniivais s iy 20
at Harry's Brick Plant............ e S A T AT R B 15
at White Rock Hill, oovoniii i i it cice s inenrannnnns 16, 18
i ANSHN DRl s e Ceemaiiiana e d e s n e e e e 19
in Euagle Ford shales............ e R Tl e PR e stz B0
Belenite: . v nivwe s s AN R S TN W R 18
320 1 1) A LT SR - Sy oy 80 g R s Ay ¥
Slimonds, altitwde o oo viveaa sav s s vl Vet e dee i anie 47
SROTLE v oo L T T s o 6 S o B T R 29
Southern Methodist University.....coveeviveriniiirrcaretiienean, 25
well:af, Trinitysands M. e doeiiveeie sidysaman e ivisdeniives 41
analysis of water oM. vviism v saesdnibaniasais 11
SOWETSE . wivsenvsmivesrvisivess TR AR SR R R R RN 14
Smith, J. Fred, Gravel CompPany ... oo ueeeenrirmannsrorsnansasns J2
SRS & o s T P e e e S T U TR e s D 39
B O i e i S T o o B W T R SR e S s A R e 12
Swiidley, J. P overemmeassasons wxaiee s g o a e A T
Tall, J. A..eiiriiniiuananeanessnsssssarinaasesassasssenssanssssns 13
Tarrant COUNLY i viiveeii s nimeimsmas s ss v «iaeem e g s 13, 14
Tavior TOPMALION. . v v ssevmmases T 12, 20, 23, 29, 37, 38
THALL v vnvvrsessananssssnntsssssssnssssssanssisassnnningsnss 24
sands caiETiavE R e P g L L s SR 26
TPEXTRCOS (oiiisie s iavsiie s i e b i o i e § 0 9 W00 W0 00 R 0 00 40,8800 088 25h
TOLHIAEY . iirivinanensssmsesgss sy vonpss s ssysssesessravessss 27
Texas Portland Cement COMPANY . . .oueieerrnriaaneassesiraanans 30
Texas Portland Cement and Lime Co.....covvvivineiiiinnannans 35
Thomas, altitude of.....ceurinrrimannneessrsriaaraanneiiannes 47
Timber Crecl fauna. ...ovoveveneans T S e 16
TODCETADNY o v vt iiaracnaaniiiassisassssssarasssrstansasasans 9
Trinity Mills, altitude of....vevveviniiiiiiiii i 47
Trinity Portland Cement COMPANY .. vveenennnnmneet s, a6
Trinity RIVET «ovveennioenen s atannnnananaenenins 8, 10, 16, 39
24, 28, 20

AOOQ DI, cvvvevrioriisiavasaassisiiesssiidnassoesrryes



54 Index

Page.

Prindty SRR o s e s e e e e A e e 40, 41, 45
analysis of water from.....ccccvvsecivusivscsresnnvsvannseses 41
wells: i o iiiiiiiscins e T T A er S Ly 41
Trinity Valley ......... T e e L Tt 10
TUTHLE CPEEX. o v vusvn wiwmims s msim s swvon s o TR 25, 40, 47
well, Trinfty sands in.......cociiiuivmnninininniiincaravunnes 41
UDper Cretacetln, T v e viis oo s vesne i e sas e vs s sy 11
Wantmore Junetion, altitude of,................. i P S 47
Water supply....... e R R N R R R 39
WELS, ATEEBIANE v v vm omim wiwrscmrmin o sim i im0 R 0 40
BUE: 10 GunsmnrseSinimmianes Srimmm B g A s s nims s 1oy Y rm A BT ARt B BN . 40

in ' Trinlty BB s e e e T S T 41
VOBE 0D it o, wowns a0 R A AT 43-45
B A 1 o I Dy e Lo 10
White Roclk Creek. oiiviee i vominyoisessssesss 11, 24, 31, 39
White Rock Chiesta.....cciiiiviiiusisivivade i, 9, 10, 16, 18, 48
White RDCK TRESEPVOINY wivniimninaiassmindt & e e s s s s e e s 48.
L 5T 20, 24
altitude of.......... R R A R S R e 47
WHEE: T B s ssas i s b S e e S S e D 7
Woodbine formation........c.oiiimiiiiiiiiiieeeennnnnennnn 11, 13, 14
PR OO 5n o 5 e b B S A R P T R e e e W m aaar il 42
SANAE: o R TS A B R T 12, 26, 40. 45, 46
positions and thickness of........ccoiiiiiiiiiiiiiiin, 42

Union Terminal well, log of . ..o v i iiiiiiiiiiiieiiiiinns Plate XVII
Trinity sands dn i sanm i ey mng R 41

Yale University, fossil tusks in museum of.......... ST A 25.



	The Geology of Dallas County

	FRONT
	University of Texas Bulletin No. 1818: March 25, 1918 The Geology of Dallas County
	University of Texas Bulletin No. 1818: March 25, 1918

	Contents

	List of Illustrations


	MAIN
	The Geology of Dallas County

	Introduction

	Acknowledgments

	Geography

	Topography


	Geology of Dallas County

	Structure

	Geologic Map

	Geological Formations

	Alluvial Deposits


	Geologic History

	Paleozoic

	Cretaceous

	Tertiary


	Economic Products

	Soils

	Sand and Gravel Deposits

	Portland Cement

	Lime Industry

	Clay Industries

	Water Supply

	Prospects for Oil and Gas

	Altitudes in Dallas County

	Locations of Special Geological Interest



	BACK
	Index



	Illustrations
	Figure 1. Block diagram showing cuesta topography and underground structures in Dallas and Tarrant Counties, Texas.
	Figure 2. Geographic position and physiographic relations of Dallas County, Texas.
	Plate I-A. Gentle eastern slope of the White Rock cuesta, looking west from Beckley Road.
	Plate I-B. Western scarp of the White Rock Cuesta from Grand Prairie. Often called the "Mountain".
	Figure 3. Section along western edge of White Rock hill, showing loose slabs of rock falsely indicating reversal of dip.
	Plate II. Eagle Ford shales, bluff of the Trinity River north of Grand Prairie.
	Plate III-A. Concretions in Eagle Ford shales, Mountain Creek Valley.
	Plate III-B. Contact of Eagle Ford shales and Austin chalk at White Rock hill on Dallas-Fort Worth pike.
	Plate IV. Concretions from the Eagle Ford shales.
	Plate V. Contact of Austin chalk and Eagle Ford shales. Deep cut at top of White Rock cuesta. Dallas-Fort Worth pike.
	Plate VI. Typical outcrop of the lower division of the Austin chalk along Cedar Creek, Forest Park, Dallas.
	Figure 4. A-shaped fault block on Cedar Creek, Forest Park.
	Figure 5. V-shaped fault block on Cedar Creek, Forest Park.
	Plate VII-A. Faulting along a curved surface simulating an unconformity. Austin chalk, Cedar Creek near Beckley Road.
	Plate VII-B. Slickensided surface along a fault plane. Cedar Creek.
	Plate VIII. Curved joint surface in Austin chalk, Oak Cliff.
	Plate IX-A. Curved jointing in the
 Austin chalk near University Boulevard and Turtle Creek bridge.
	Plate IX-B. Austin chalk. Near University Boulevard and Turtle Creek bridge.
	Figure 6. Diagram showing the direction of strike of 33 fault planes. Block faulting in Austin chalk.
	Figure 7. Diagram showing dip of 29 fault planes in block faulting of Austin chalk.
	Plate X-A. Trinity River at normal stage. View from Dallas-Oak Cliff Viaduct.
	Plate X-B. Trinity River at flood. View from Dallas-Oak Cliff Viaduct.
	Plate XI. Fossils from the sand and gravel pits around Dallas.
	Plate XII. Skull of Elephas imperator from Dallas, Texas. Yale University Museum. Courtesy of Dr. R. S. Lull.
	Plate XIII. Lagow sand pit in East Dallas. Seven feet of clay overlies the sand. Most fossils are found just beneath the clay.
	Plate XIV. Near view of the crossbedded sands in pit shown in Plate XIII-A.
	Plate XV-A. Wall in Vilbig's gravel pit, West Dallas, showing clay fillings.
	Plate XV-B. Near view, showing the intimate mixture of gravel and sand.
	Plate XVI. Drag line in pit of J. Fred Smith Gravel Co., near Letot.
	Plate XVII. Vilbig's gravel pit, West Dallas. Texas Portland Cement plant in distance.
	Plate XVIII-A. Flowing artesian well from Trinity sands, Southern Methodist University, Dallas, Texas.
	Plate XVIII-B. Fissure spring, Turtle Creek, near Southern Methodist University campus.
	Plate XIX. Map of Dallas County showing the approximate depth of the middle of the Woodbine formation, referred to mean sea level.

	Artesian Wells in Dallas County.
	Geological Map of Dallas County.

	Tables
	Section at Harry's Brick Plant, West Dallas.
	Section at White Rock Hill.
	Section in Austin Chalk at Michel Lime Co., Oak Cliff. Section about 30 feet above the Eagle Ford shales.
	Section at Bridge One-Half Mile North of Wilmer.
	Mechanical Analysis
	Section of Eagle Ford Shale, Harry's Brick Plant, West Dallas.
	Chemical Analysis of Trinity Artesian Water Well at Southern Methodist University.
	Varying Positions and Thickness of Woodbine Sands.
	Well Logs Submitted by T. E. Shutt, Dallas, Texas.
	Log of 1731 ft. Artesian Well at Seagoville, Texas.
	Altitudes in Dallas County.





