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THE TH!RALL OIL FIELD 

Location 

The Thrall oil field is located about one mile southeast of 
Thrall, which is in Williamson County, on the International & 
Great i'iiorthern Railroad. It lie'> in the Black Prairie region: 
which has a gently undulating surface with a heavy black soil. 
'['he surrounding territory has a relief of less than three hun­
dred and twenty-five feet, while in the oil field proper there is 
less than sixty-five feet of relic·f. A small branch of Brushy 
Creek flows in a south-easterly direction across the field. It is 
1his small valley that gives relirf to the ficld and facilitates the 
storage of water to be used in drilling. 

Figure 1.. .. Location of the Thrall oil field. 

History 

In 1914, Mr. Fritz Fuchs attempted to drill for water in the 
southwest corner of his one hundred acre farm on the Daniel 
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Kimbro Survey. Little or no water WaE found, but there \\as 
a considerable amount of oil in the well at a depth of about 
three hundred feet. In February of 1915, arrangemt'nts were 
made to drill deeper for oil; and on February 22, 1915, the 
"discovery well" was brought in. During the next four months 
the development of the field proceeded rapidly. 

Quite early in the development of the field the senior au­
thor of this paper discov~I'ed that the 011 in one of the weH., 
came from a gre-en igneous rock. In a thin slide made of some 
of the cuttings of the green rock that had been ,submitted by one 
of the early operators as the "pay rock," he saw outlines of 
crystals of augite, and noted that magnetite and pseudomorph'l 
of olivine occurred in association with what appt'ared to bc 
spherulitic structures."~ 

The importance of making a detailed study of this field was 
early recognized. It was desirable to make observations on the 
occurrence of pctroleum. while the field WaE being developed. 
The eeonomic interc."it of the study lay in the possible existence 
of similarly placcd volcanics in the Taylor ]\farl at other points 
along the entire length of the Balcones escarpment, from east of 
Waco to south of Uvalde. For it is well known that volcanic 
rocks of a related type OCCllr at other points in this belt. 

'rhe occurrence of oil and gas in igneous rock is such an un­
usual phenomenon, and is so little understood, that an exposition 
of the conditions present in the Thrall field, from a purely scien­
tific point of view also, Reom desirable. 

Accordingly arrangements were early made to collect data in 
tho field. The Bnreau first sent :Mr. W. F. BO'wman to collect 
samples of drill cuttings, well records, and general information 
concerning the nature, thickn(')3S and extent of the oil-bearing 
rock. The field was also care·fully surveyed and topographically 
mapped by Mr. W. D. Dockery :md Mr. H. E. Gatlin. Later, 
the :iunior author of this paper was engaged to take eharge of 
the fipld work, after lUI'. Bowman had left the Bureau to emwg-" 
in privnte work. 

*'1'hrall Oil in Serpentine, by J. A. Udden, The Oil and Gas Journ:ll, 
Tulsa. Oklahoma; April 22, 1915. 

Oil in an Igneous Rocl(, by J. A. Udden, Economic Geology, Vol. X, 
pp. 582-585. 
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GEOLOGY 

Stratigraphy 

The rocks that outcrop in the Thrall oil field generally have 
been referred to the upper part of the Cretaceous sy.stem, repre­
senting apparently the upper part of the Taylor marl."" 

All of the formations explored by borings in the course of 
development of the field belong to the Upper Cretaceous System 
of 'l'exas, and to the uppermost part of the Comanchean Creta­
ceous, as shown in the following table: 

~ 
Taylor Marl 

Upper Cretaceolls Austin Chalk 
l Eagle Ford Shale 

Comanchean Oretacpons: Buda Limestone 

Comanchean Cretaceo1ls 

The oldest rocks penetrated by the drill in the comse of the 
development of the field are, as already has been statC'd, of thE 
npper part of the Oomanchean. lVIr. F'ritz Fuchs reports that in 

"Report on the Cretaceous Area north of the Colorado River, by 
.J. A. Taff, Third Annual Report of the Geological Survey of Texas, 
pages 354-363; and Geography and Geology of the Black and Grand 
Prairi'8s, by R. T. HilI, 21st Annual Report of the United States 
Geological Survey, Part VII, page 336. 
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Figure 2 .... Map showing locations of wells kno wn to h3ve been drilled in to the Austin Chalk 
in and near the Thrall oil field. Fi su r es ind icate depth of the upper surface of the 

Austin Chalk below sea level. 
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drilling well No. 175-a,* the drill passed the base of the Aw:tin 
Chalk at a depth of 1630 feet, into a series of clays, shales, and 
thin-bedded rock, which was about 150 feet in thickne~s. 'l'his 
boring finally stopped in a very hard lime rock at a depth of 1790 
feet. While none of the cuttings from this hard limestone wal'! 
obtained, it is believed that the clays and shales were the Eagle 
Ford shale, and that the hard limestone was the Buda. 

Upper Cretaceous 

Eagle Pord Shales 
In the' above paragraph it was noted that the drill passed 

through a series' of clays. shales and thin-bedded rock in :B-'iJ'~t 

'I'hrall 26, onr nllmher 175-a. This appral's to have bren t1w 
Eagle Ford shale. 

No further data are at hand from the field on the formation') 
below the Austin Chalk. 

Austin Chalk 
Several wells penetrated the Austin Chalk. giving' some in­

formation as to its position, thickness, depth below the sHrfaee, 
and the direction and amount of dip of the formation. The 
small map on this page has been prepared to show the approxi­
mate locations of these wells. The figlll'es give the elevation 
of the top of the A mltin Chalk with respect to sra leve I, in each 
case. The following tahle give,;; the name of eaeh of the wrlIs 
from which data on these points have been taken, their serial 
numhers in our list of wells, and the elevation of the top of the 
A ustin Chalk with respect to sea level, in each case: 

*In the following discussion references will be made to borings in 
this field by serial numbers which have been given to all those -ex­
vlorations on which any data have been secured. The locations of 
these wells will be found on a general map of tbe field, Plate 1, and 
the data secured on each well will be found in the List of Borings, 
in the appendix; the serial numbers on the map and in the app-endix 
being the same. 
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'l'ABLE SHOWING THE WEI.LS THA'l" HA Vii: BEEN DRILLED INTO TH E 
AUSTIN CHALK. 

Serial 
well 

num­
ber 

25 
3<l 
62 

101 
1];; 
146 
224 
208 
209 
216 
22<) 
17, a 
230 

Name of Lease 

Elevation of 
the top of 

Austin ehalk. 
Elevation of with respect 

well curb, to sea level, 
in feet in feet 

1---------------·------------ --.--~-
('orsic'ana Petroleum Company :"0. 20 _______________ _ 
COrGirana Petroleum Oompany Xo. 39 _______________ _ 
CorRirana Pf'troleum Ooml1vny No. 62 _______________ _ 
Taylor Oil and Ga, Oompany No. 3L _______________ _ 
rraylor on ann Ga~ Comnany ~o. 4;'L _________________ _ 
Murphy Oil Company No. 1L ________________________ _ 
.T""k,onville-Thrall Oil Oompany No. L ______________ _ 
Gidding, Taylor Oil Company >10. L _________________ _ 
G-lltl'ev Petroleum C01l111any No. ? ___________________ _ 
flowers & '\~itherspoon Oil Company No. L __________ _ 
Fritz Fuchs' Oil Company No. ? ____________________ _ 
Frit' Fuchs Oil Oompany (?) ________________________ __ 
fi"rit/ 14'\1('h,;, Oil Companv ____________________________ _ 
Bower, & Witherspoon Oil Oompany (M. R. Ken-

nedy Farm) ______________________________________ _ 
Robert Evans Oll Company (E. Phillips farm, H. 

Goooe Rnr,('y) ------------------------------------ J 
T. Zr-i~rhan!! farm (H Vi,1'"hitc HlJrv~'y)----------------
T>r. C D .• Tohn.on farm (F. Brailley sur,ey) _______ , 
Deep well at rraylor, Te"'(as ___________________________ _ 

485 
4q() 
4QO 
526 
520 
500 
554 
500 
497 
:;01 
500 
450 
540 

475 

MO? 
500 
500 
550 

-6% 
-670 
-670 
-580 
-560 
-700 
-645 
-bR5 
-5<)() 
-530 
-570 
-840 
-6S5 

-670 

-72Fi 
-GoO 
-'190 
-150 

A study of the foregoing' table in connection with Figure 2 
on pag'c 10 indicate" that the (lesrrnl or the top of the Austin 
Chalk is about 83 feet to the mile in an ea~terly direction and 
possibly fifteen feet to the mile to the !'Iouth. The average depth 
to the Austin Chalk, in the Thrall field, is at le'ast 645 f('et below 
i'\ca-level. 

The only available record of the thickness of this formation 
shows that it is fonr hundrcd and fifty feet. The upper surface 
is mOl'C or less uneven, unless it has happened that thl" drillers 
have differed in judging of the change, As there are some 
rhalky layers in the lower beds of the Taylor Marls, differences 
in determining' the position of the contact of the two formations 
arc quite probable. 

The Tayl01' Marl 

In his rl'port on the Upper Cretaceous ete.* J. A. Taff has 
('ommen ted on the uniformity of these hcds which iwre the11 

known flS the Blue Marl. He says: "The Blue }Iarl is the 
final division of the Cretaceous system in Texas. It presents a 

~See Third Annual Report of the Geological Suryey of Texas, 
p. 279. 
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" 
series of beds remarkable for their persistency and homogeneity 
of deposits. The Austin limestone ends in a chalky lime marl. 
which grades gradually into the Blue Marl. This marl continues 
upward for nearly one thousand feet with but little lithologic 
or faunal change. The body of this deposit, from the base 
almost to the top, occurs as a continuous deposit from the Colo­
rado to the Red River. The upper layers, however, show sli;:rht 
changes northward from the Colorado. In Navarro County 
the upper arenaceous or glauconitic bed is nearly five hundred 
feet thick." 

Later these marls were, however, subdivided by R. T. Hill 
into the Taylor Marls and the Navarro beds. This author 
remarks that owing to lack of outcropping sections for meas· 
urements, it is difficult to ascertain the exact thickness of the 
lower formation or to separate it from the overlying Navarro, 
the Navarro J:>eing the upward continuation of the Taylor 
Marls, and the one passing into the other by gradual transition. 
He also states that the chief lithologic difference..-: are that t.he 
clays, chalks and sands composing the Navarro formation con· 
tain more or less sand and glauconite, while the Taylor }Iarls 
are apparently more free from thrse substances.* 

On the general map accompanying Hill's report the boundary 
between these two formations is drawn close to, and apparently 
slightly north of, the site of the Thrall oil field. 

With our present indefinite knowledge of the limits between 
the two formations it is neither advisable nor desirable to at· 
tempt any precise location of this surficial boundary near thE' 
field. It will suffice to say that at a point on the Brushy, due 
south from the field, some sandy and glauconitiferous marl is 
exposed which no doubt should be referred to Hill's upper 
division of these sediments; and also that these sandy beds 
have not been noted either in surface exposures or in cuttings 
from the upper part of any of the borings in the oil field. 

The Taylor M.arl Below the Igneous Rock 

Most of the drilling done in the field naturally extended only 
into the igneous rock, which contains the oil, and which lies in 

~llti 
*Geography and G'eology of the Black and Grand Prairies, etc., 

XXI An. Rept. Vol. 7, U. S. Geol. Surv., p. 335, et seq. 
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the lower part of the Taylor Marl. This igneous rock is n(!arly 
always called the "oil sand" in the drillers' logs. Very few of 
the operators or prospectors drilled through and below this 
rock and records of no more than six such explorations are at 
hand. These give some idea of the nature of the beds 'While 
the data are not as full as is desirable, they nevertheless appear 
worth summarizing. The facts known are as shown in the fol­
lowing table: 

DATA i'mOWING THE EXTENT AND ")<ATURE OF THE BEDS BETWF.EN THE 
BASE OF THE W"EOUS ROOK AND 'l'HE 'l'OP OF' THE AUSTIN OHALK 

Distance between 

Th;Pth to top of 
top of Austin 

Well Depth to base of chalk and base Nature of forma 
No. Austin chalk i2'neoTIs rock of igneous rock tion as reported 
-- ------

25 1185 feet 877 feet 303 feet Light gray shale 
39 ]]60 920 240 Hard gumbo 

1m 1105 In nearby well. &;0 245 Gumbo and shale 
115 1080 In nearby well. 880 200 K ot descrIbed 
146 1200 In nearby well. 1000 200 Gray shaJe 
175-a 1290 1280 10 Bluish ::ray sbaJe 

Though there possibly are inaccuracies and subjective differ­
emes in reporting th(' logs, it is nevertheless evident' that the 
basr of thr i~eous rock follows the' upper surfare of the 
Austill! Chalk at a distance averaging about two hundred and 
forty feet. Well No. 175-a is clearly at a point wh('re then' 
is a downward extension of the igneous rock filling the chan­
nel through which the magma was forced up to its present 
position. The differences in thickness sho'wn in the other five 
borings can v!"ry well be accounted for by differenees of re­
porting, as the hundred fret between the typical Austin Chalk 
and Taylor Marl are known to consist of alternations of chalk 
and marl. 

A sample of cuttings was obtained from Well Nc,. 25. It 
wa.;; a very fine-grained, fossiliferous, calcareous, light gray 
shale that was somewhat induratfd. It is the onry sample 
('xamined from this part of the section. 

Taylor Marl above the Igneous Rock. 

The many explorations made by the drill in the Thrall Oil 
}1'idd presented an opportunity for securing material for a de­
scription of the nine hundred feet, more or less, of marls which 
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immediately overlie the igneous rock in this locality. The ob­
servations made show that these beds arc quite uniform in 
character. The logs of borings made by a score of different 
drillers use no more than nine different designations, most of 
which are applicable to marly clays, and thin layers of lime­
stone. 

Our own inquiries extend along two lines. We have made 
a comparative study of some of the best well records in the 
field, and we have made a somewhat close examination of a 
series of cuttings taken from one single boring, well No. 69. 

Study of Twenty Well Records. 

Tm;nty well records that appeared to have been carefully 
taken were made the basis for the construction of an average 
section extending up from the top of the igneous rock. It 
will be understood that this does not make a complete section 
of the sediments of thc Taylor marl, as there· are some 240 feet 
of these marls under the igneous rock. 

It was found that the only distinctive designation made for 
the different materials in this section were: "Cap."" Cap 
Rock," "Shale," "Gumbo," "Clay," "Surface clay," "Sur­
face," "Rock," and "Hard rock." "Cap" and "cap rock" 
were used to designate the material immediately on top of the 
oil-bearing rock. "Surface,"" surface clay," and sometimc'{ 
"clay" designated the surface drift and the surficially altcred 
Taylor marl. "Rock" and "hard rock" were applied to thin 
limestones. Really" cap rock," "shale," "gumbo," "surface 
clay, " and "rock," seem to represent all type;; of formations 
reported. 

The score of logs used were numbers 3, 5, 12, 10, 19. 38, 92, 
94, 97, 98, 99, 102, 105, 106, 110, Ill, 146, 205, 206, and 
103, in our serial list. In attempting to make an average section 
from these twenty records, each log was divided into several 
parts. The lowest division mcasured only fifty fect. and in. 
cluded thc fifty feet immediately overlying thc igneolls rock 
Thc upwardly succeeding divisions each measured one hundred 
feet. We then found the number of feet of each kino of sedi­
ment reported for each division, taken in the order from be·low 
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upward, in each of the twenty logs, and ascertained the per­
centages of these for each division in all the wells taken together. 
In the table below these percentages are given for each division, 
from below upward. 1'he divisions are designated in the same 
order; a, b, c, etc. 

TABLE SHOWING PEROEN'l'AGES OF DIF'FERENT SEDIME:>1TS IN THE TAYLOR 
MARI"S ABOVE 'PHE IGNEOUS BODY AS DE'l'ERMDIED BY THE DRILLERS 

I Position ot 
divIsIon 
above 

Per rrnt Per cent Pcr cent Pcr cent Per cent Igneous 
shalf'" gumbo rap-rock "rock" surface clay Divisions rock. in feet 

---- ---- ----- ---------
70.·10 8.7() .77 20.13 h 600-950 
&l.f)O 14.~0 .10 g 530-650 
9: (10 6.60 .S() f 45j-550 
57.10 42.~:> .00 c 350-4,N 
r .... ").oo 50.00 .00 d 250-350 
:;'1 411 ;2,00 .00 c 15O-~50 
43.00 ,){).70 1.30 .00 b 5()-150 
42.10 44.:l0 10.00 3.40 a O-iN 

----- ---- ---~-

___ 0 ___ 

--------
*4').30 47.7() Z.30 :;0 

I 

a to e 0-450 
**7-1.80 11.80 , .RO 

I 
12.60 f to h 450---{}50 

'***64.40 27.10 1.70 1.80 6.00 a to h 0-950 

"Averages for the 450 feet next the igneous body . 
•• AverageS for the divi,ions between 450-956 feet above the igneous body. 

***GcncraJ averages for the entire s.ection. 

It will be seen that "gumbo" was used as a descriptive term 
for much more of the material in the lower four hundred and 
fifty feet than in the upper part of the section, and that" rock" 
was more frequently reported from the upper half of the section 
than from the 10'wer half. Shale was more frequently noted in 
the upper half of the· section. "Cap rock" was reported mostly 
from the lower fifty feet, but singularly enough also, in a few 
cases, for the interval lying from fifty to one hundred and fifty 
feet above the ,igneous body. This is clearly due to the dif­
ferences in determinations by the drillers, some of whom re­
ported more than fifty feet of cap rock. 

About the only other feature of stratigraphic conseqnence ap­
pearing in the. study of the logs is the occurrence in somp of 
the bOl'ings of a rock that'comes up to the surface in the western 
part of the field, in the wagon-road near well No. 218. Here 
it is a hard layer of arenaceons limestone, yellow when weath­
ered and of fine texture, measuring from a few inches to :l 

foot or a little more in thickness. In thin section it is seen to 
contain considerable fine sand, consisting of angular grains 

-I , 
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measuring mostly about one-eighth mm. in diameter. On frac­
tured surfaces, the rock shows filled tubular structures some two 
or three mm. in diameter, and these resemble WOrm burrows. 
This, or a similar thin rock, was noted in a large number of the 
logs. It dips to the cast. ~F'ignl'e ;i. pllg'C 17 hm; bern pl'cpHl'rd to 
show the p{)sition of this rock with respect to sea-level, by cou­
tour lines having an interval of fi1'ty fret. The thin rock lies 
at an elevation of about five hundred feet above sea-level on 
the west side of the field, while on the rast side it is found at 
a depth of only three hundred and fifty feet above sea-level. 
The distance across the field is about one mile and a half, hence 

Figure 3 .... Map showing contours on the upper surface of an appar­
ently continuous thin rock in the Taylor Marl. noted in 
many wells. Figures represent feet above sea level. 
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the thin rock slopes eastward at a rate of approximately onl~ 
hundred feet to the mile. 'I'he amount of slope of this rock 
seems to be greater than that of the Austin Chalk, but thi'1 
difference may very well be' due to inaccuracies of observations 
recorded in the logs. 

The presence of hard rock was noted in many logs. also at 
other levels, but in many cases no conformity as to depth ean 
be made out for these layers and they are not traceable from 
onr well to anothrl'. This inrlicates that most such rock laye-rs 
are lenticular and discontinuous. 

8edion of Corsicana Peb'oleum Company Wel'l N1/mber' 6.9 

To procure mOfe definite information on possible sliQ,ht differ­
ences in the marls of this section, a continuous set of cuttinp~ 
was secured from the Corsicana Petroleum Company w t ll No. 6H 
(our number 69), which is located on the east edge of the- field., 
Thrse samples were taken at intervals ten feet apart, 

In examining these samples notes were taken on their color, 
texture, soluble content; their content of J'elldlly J'e(~ognizabl(' 

mineral"! such as mica, glauconite, marcasite, gypsnm and cal. 
cite; the presence of fumes when heated in a closed tube, such 
as f!lmc~ of IlmlllOnia (lnd bitllll1en; and the presence of minl1t,· 
rntil'{' fossils and fragments of larger fossils. These observations 
are tabulated as below. 

TABU' RlfOWTXG CH ~ R \C'ITRTSTTCS OF TRW TA n,OR M.tRL XOTED IN 
SAMPLES FROM 'rIfE CORSIL\'~A PETROLEUM COMPANY WELL 

SUMBER 69 (OUR NUMBER 69). 

D~pth ' 
of 

sample 
in feet 
below 

surface 

• 
Color and other 
chara('teTi~tics 

of the marl 

* l.itdlt , 1: m(l(linm, n: f'tl'ong. m. 
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TABLE SIIOWIXG CHARACTERISTICS OF 'I'HE TAYLOR :MARL NOTED I~ 
S.UIPI,EH FROM 'l'HE FIRS'!' THRALl, OIL CO~lPANY WELL NUMBER 

26 (SERIAL ;-,!UMBER 17E>-a).-Continucd. 

Depth 
of 

sample 
in f~t 
below 

surface 

Oolor and other 
charaeteristics 

of the marl 

I I Minerals 
b. ~..92 ~ noted- Fumes*' 
3 ~,o ipresenec in- noted 
'" § -3 I dicated on 
~ OJ OJ '0 by x heating 
~"O:§'~ ---- -1---

1
-

1
-----

~:§ ~.~ ~ gs 
;:SISE: .~ Po S 
c :a I ~d ... ~~'C~ ~~ "S is ~ ~ ~ ~.S·g·§·~ s -3 ~ s ~ =- "d 

Fossils no ted 

~ ........ .--. ..... rn .- t-i c ~ 0 .-.. ..j2l <;I) ~ .- ~ ~,i,- .2 
.;:; r:t.l 1;.J,c: ~ 0 .-. ..:; C':'l::l ~ k 0"0 -0 rn bO O;=. '-' .... -

egl~-2 .~ ~I gls ~ '§ I~I~ ~ .; ~ ~ B.~ ~ ~ 8 'S 

~ ....... I-< ~..:5! s;: ~.S ~ S ~ ~ 0 ........ ~ cd 1-<1 c ;,,.c:"!;:;-3 

__ ~ 0 ~= ~ ~I~,C: ~ ~ ~ ~:: ::. ~ ': :. : ~ -'l 0 i ~ 
60-70 Gray. with some lime-stone ______________ _ 
70-80 IBluiSb gray __________ _ 
80-90 Ligbt gray __________ _ 
90--100 Ligbt gray __________ _ 

100-110, Ligbt gray __________ _ 

110-1201 L~1~~:r_a_~~~~~~_~i~~~ 
120-130 T,ight gray __________ _ 
130-1401 Ljght gray __________ _ 
140-150 Ligbt gray __________ _ 
150-160jLight gray __________ _ 
160-170 Light gray __________ _ 
170-180 Light gray __________ _ 
180-100 Light gray __________ _ 

.1 ___ x __ __ __ __ n ~ XI--i x' x x ____ -- -- x -- x 

:~ i~~b ~ == =~ ==1== ~ I ~ 1}~ =~ -~ =~ == =: ____ x x .1 ____ x ______ !__ n n x\ x' x __ x x __________ x 

.1 ____ x __ __ __ __ m x[ __ x x __ x ________ "'t 

.6 x __ __ __ __ 1 x x x x x ______ -- -- -- --

.. :j ____ x __ __ __ __ n n x x x x x ____________ x 

.1 16.9 x __ __ __ __ n n x x x x x __ -- -- -- -- -- --

.1 ____ __ __ __ __ __ n n x x ____ x -_ -- - - -- -- -- --

.1 ____ x __ x __ __ n n x x x x x __ -_ -- -- -- -- --

.1 ____ x ________ n m x x x x x ____________ x 

.1 ____ x __ __ __ __ n n x x x __ x _______ ~ ____ X 
190-200 Dirty gray __________ _ .720.2 x __ __ __ __ n n x x x x x x ____ x __ -- __ 
200-210 Dirty gray __________ _ .7 ____ x x x __ __ n n x x ____ x ______ x -- -- --
210-220 Dirty gray -----------
220-230 Dirty gray __________ _ 

.6 ____ x x x __ __ n n x x x x X ______ x -- -- --

.7 ____ x __ __ __ __ 1 m x x ____ x ______ x __ -- --
230-240 Light gray __________ _ 
240-250 Light gray __________ _ 
250-260 Light gray __________ _ 
260-270 Light gray -----------
270-280 Li!:ht gray __________ _ 
280-Z<lO Light grav __________ _ 
290-300 Gray, very fine-&'ralned 
300-310 Dirty gray __________ _ 
810-320 Dirty gray __________ _ 
320-330 Dirty gray __________ _ 
330-340 Dirty l:ray __________ _ 
340-350 Dirty gray __________ _ 
350-360 Dirty gray __________ _ 
360-370 Dirty gray ---_______ _ 
370-380 Light gray __________ _ 
380-390 Dlrty gray __________ _ 

.8 ______ x __ __ __ n n x x x __ x ______ x __ x __ 
1.918.8 x x ____ ,__ I m x x __ x ________ x x -- --
1.5 ____ x x ____ 1 __ , n n x x XI X X ______ x x ----
2.4 ____ XI x -- --~--I n D x x XI __ x -- -- -- x x x __ 6 x x n n xl x x __ x ______ x x x __ 

(~ii~~1 ~I ~ == =: ==, r ,:: ~. ~ ~' ~I ~ == == == ~. ~ ~ == 1.4 ____ x __ __ __ __ n n x x x x X

I 

______ x x, x X 
1.1 ____ x xl x __ __ n n x x x x ________ x x -- --

:~ =:== ~I-~i== == =='--ri- ~ ~ ~ ~ ~ == == == == ; -~I ; == 
1.024,.4, x XI __ -- -- ---- n x x x x --1-- -- -- x x x x 
1.1 ____ xl x -- -- x I n x x 'X Xx xx

i
-_-___ -_I~_- x x x __ 

1.9
1
---- x, X __ __ __ ____ I x x x . .. x __ x __ 

1.11 ____ X X __ __ __ n n x x __ XI x: x ____ x __ x __ 
1.1 ____ x x __ __ __ 1 m x x __ x x x ____ x __ x __ 

390--400
I
BIuish gray __________ _ 

4()(}410,Bluish gray __________ _ 
H0-420iBliush gray __________ _ 
420-430lLfght gray __________ _ 
430-440 Light gray __________ _ 
H0-45O

I
Bluish gray __________ _ 

4W--460'Dirty gray __________ _ 
460--470II,jght and bluish gray 
470-480 Lilrht gray __________ _ 
480-490 Light gray __________ _ 
490-500 Dirty gray __________ _ 
500-510 Light and dark gray 
510-520 Dull bluish gray ____ _ 
520-531) Dull bluish gray ____ _ 
530-540I,jght gray __________ _ 
540--550 Light bluish gray ___ _ 
650-560 Dull bluish gray _____ _ 
560-570 Dirty gray __________ _ 
570-580 Dirty bluish &'ray ___ _ 
660-590 Dull bluish gray ____ _ 

.825.0 x x __ __ __ n n x x x x
l 
________ x __ x __ 

1:~1====1 ~ ~ ~~I== ~~ ~ ; ~ ~ ~ ~ ~~ ~~ == == -~ _~ ~_~ 
·.Z, ;'_--.0- Xxi Xx ----I-x- -_-_ --n-- nll x -- -- x -- -- -- -- x X .:.~ _ Xi X X X ________ x _____ .. 

:I ====I~! ~ -~ == -~ ~ I ~ ~ ~I ~ ~ == == == =~ ~ -~ ~-x ol----IX,x-- x __ n i m x XIX x ____________ X __ 
.7 ____ , x x __ x __ n I m x x x __________ x ____ :x: 

1:~=:~~!~1~1====== r I ~ ~-x ~ x ________ x __ x __ 

1.1 ____ x xl__ __ __ ____ n x x )( x~-II==-=- ==== -_--== -=-_:_ ;; =~= ~~ _-xx-_ 

:~ ==== ~I-~I== == == ~ ~ ~ ~; ~ .121.8 xl x __ x __ I I ill X X _ "\ ________ x x ----
1.1 ____ I X'I xl __ x -- I ,ill X X' ,,-- -- -- -- x x X x 

.61 ____ x xl-- -- -- I I m I x x, "I x -- -- -- -- -- -- --
,~,---- X X ____ --I I m J x x 71 ",-- --1 __ -- x -- -- X }.., ____ x x __ __ __ I m x x x x ______ x x ____ x 

*Light, 1; medium, n: strong, m. 
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'l'.~BLE HHOWIKG CnARAC'l'ERIS'l'ICS OF THE TAYLOR, )U.RL NOTED L'i 
t-IAMPLES FROM THE FIRH'l' THRALL OIL COJ\lPAXY "ELL 1'1U~rnER 

Depth 
of 

sample 
in feet 
belmv 

surface' 

28 (SERIAL NUMBER 175·a) .-Continued. 

Color and other 
characteri",tics 

of the marl 

! MincTa1s 

i~§ ~ pr~~!;r~in. ~~rfe~~ 
'I ~ a rllcated on, 
~ if' W"C by x heatmg Fossils noted 

i~~ ~:: -~-- ---- I ~I m 

§: :~ 'I I I ~,~ ~ ~ ·el w t,·$ .~ 
';; 0 0 ~ ~ <tl I ~::::: ~ :::::: .::.... G'-. ~ ::l~, ~ til 

;~ d-C ~ ~ S g·S ~ ~ ·S .~ ~I--; .§ g ~ ~I ~:s 
=: ~ Q.J po. ctj 0 :::i .s :=::! 0 = c w .::rl ~ c: 'C or; t: ~ 0 g 
::3-::.J~."co::!p,~""I''''''' :::: a.:::::o ............. «3'-i,o,....-O-:'~1::) t m ~..c ~ ~ ~I;§ ~ § I § ;::I0,g.g '~I ~ §I~ ~ 15 :S :a 
~ 0 P,,''''' ~ G Ci Q ~;::: -< ~ ~ z ~IO H ~ ~ ~ 0 o:! ::il 

590-600 Lie;ht blulsh-;;;:-ay ____ -';-:6 21.6 ; = =1= = -1- -;-; -;:1= -;:1-;:1= = =1= = = == == 
600-610 Bluish lrray___________ .8 ---- x -- -- -- -- I m XI x -- x, "1-- -- -- -- -- ----
61{}-620 D!rty blll!sh gray____ .1 ____ x __ __ __ __ I m x x __ x ____ , __________ x 
620-630 Dirty blUIsh gray ____ .1 ____ x __ __ __ __ I m x x x __ x ______ x -- ___ _ 
t!3()-6~O Light bluish gray____ .1 ____ x __ __ __ __ I ill x, x XI x\ ________ x __ -- __ 
6«1-650 Dirty bluish gray____ 126.1 x __ __ __ __ I m x\ x x, __ ' __ -- __ 1 _________ _ 

=~ ~l~l~~ g~~~~========== :i ==== ~ == == == ~ i ~ ~ _~ _~ ~ == == ==== -x == == == 670-680 f}!rty blu!Sh ~rav____ .1 ____ x ______ I x --__ m x x x xl __ -- __ 1 __ x x ,,--
680-600 Dirty blUlsb gray____ .6 ____ x __ __ __ __ I m x, __ " __ I x _____________ _ 
6U0-700 Lie;ht bluish ~ray ____ 2.727.0 x ________ I ill xI x __ x' ____ --1 __ x -- ----
710-720 Light gray.oiI·hparin~ 1.8 ____ ._ x ______ m I x x __ x ________ x __ x __ 70{}-710 ILight lrray,oil-bearin~ 1.2 ---- x x -- -- -- m m x x -- __ 1 __ -- --1'-- x -- x __ 

72{}-730 Liltht Itray, oily, cal- I 
careous ____________ 1.8 ____ x ______ x III xl x x x x x x __ x x __ %: 

73{}-UQ Light graY,calcareous 2.0 ____ ,, ____ x __ m " ,, __ x x __ ,, ______ x __ 

740-750 B1~;~~u:'~_~_~: ___ ~~:· 2.248.6 x\_L _L m n xl x __ xU
1 

______ x x xl __ 
7f1)-7fl! Bluish gray__________ 1.3 __ :_ x, ______ '__ n n __ I x ____ x ______ x _. ,, __ 
76{}-77[ Light bluish ~ray____ 1.7 ____ x' ______ ,__ n n x x ________________ x __ 
77{}-780 Light grav,calcareous 6.9 ---- 'l- -- -. -- m n "X -- ,,-- -- -- -- -- -- ----
::790 :!~~~l?n;s-~~r:I;~~ 34.5 ____ I x -- -- -- --I n n X" -- -- -)-- -- -- -- -- xi __ 

stone ---------______ 1 ___ · 51.6 xj __ -- -- -- x --1-- -- --i-- -- -- -- -- ----
*Lfght, 1; medium, n; strong, m. 

Color 

Though no great significance can be attached to ('olor in 
marly clays like these, it seems worth the while to notp that 
light and neutral gray predominate in thp upppr half of the 
section, A bluish tinge of the gray was rn,)re frequently noted 
in the lower half of the section, and mest fretJ.1wntly in its 
lowest two hundred fe·et, where half of the Ramples admit of 
being characterized as bluish gray, or light bluish gray. 

Texture 

The sandy ingredient in the marl is perhaps of gTeatest lith­
ological importance. On the basis of this characteristic four 
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zones can clearly be made out. Disregarding the sand in the 
first ten feet, which represents surface material not belong'ing 
to the bed rock, the marl in the uppermost two hundred and forty 
feet contains on the average less than three tenths of a per cent. 
of sand grains measuring more than one-sixteenth mm. in diam­
eter. and in none of tWienty-three samples does this ingredient 
~mount to one per cent. The marl penetrated from thirty to a 
hundred and twenty feet below the surface contains only one­
tenth per cent. of such sand, and with the exception of the 
ground at from 120 to 140 feet below the surface, the same 
scarcity of coarse material extends down to 190 fert. From 
240 feet down to 600 feet below the surface the sand ingredient 
is less than six-tenths per cent. in only three samples, from 460 
to 480 and from 540 to 550 feet; and it averages one per cent .. 
whieh is more than three times the amount found in the marls 
above. Again, from 600 to 690 feet the sand makes le"Ss than 
two-tenths per cent., "while from here down to 780 feet it makes 
2.4 per cent. of the sediments, but consists largely of calcareDus 
organic material. The last two samples contain many frag­
ments of limestone and much calcareous organic material, but 
very little quartz sand. 

Soluble Contents 

Tests were also made on the soluble contents of the samples. 
For this purpose equal quantities of the samples were taken 
and these· ,yere mixed for eHeh fifty fect of the se(~tioll, makill'!' 
twenty larger samples. These were weighed, digested in hydro­
chloric acid, ,yashed and again weighed to ascertain the loss. 
'1'his no donbt dissolyed not only the cal'bonates pre~rnt, but 
also some ferruginous siliceous material, such as ;:;lauconlte. The 
soluble material varies in a way to indicate ne·arly the same 
divisions in the Hection aH were shown hy the arenael'ons ron­
tent of the bE'ds. It i,; least in the upper 250 feet, where it 
averages 17.4 per rent.: slightly greater in th(' next 850 feE't. 
where it averages 22.2 per rent. The next fifty fl'et has 21.1 
per cent., and bE'low this it increases from 27 to 51.6 per cent., 
owing no 'doubt to the increase mainly in the 1 "l1'eOus in­
gredient. 

.. 
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Glauconite and OChe?' Minerals 

Glauconite is present in its usual form of rounded green 
grains that evidently have formed internally in the tests of 
foraminifera. It is found chiefly in those divisions of the sec­
tion that contain most sand, having been noted in the samples 
from 200 to 590 feet and from 700 to 720 feet below the surface. 
Marcasite or pyritc was noted in almost all the samples, except 
those from the uppermost forty feet, where it has evidently 
been oxidized or removed by leaching. Calcite and mica were 
each noted only in a few cases below the depth of 350 feei, 
while gypsum was noted in eight samples in the upper 460 
feet. Thus it may be said that at least one of the minerals 
originally present shows a distribution which is correlated with 
changes in the sand content and the soluble content of these 
sediments. 

Volatile Constituents 

Tests for bituminous fumes and fumes of ammonia were 
made by heating small quantities of the samples in a closed 
tube. A slight bituminous odor was perceptible in nearly all 

.the samples, and from 700 down to 750 feet, and below this 
at from 770 to 780 feet, there were strong bituminous fumes 
from which visible droplets of oil condensed on the glass. Fumes 
of ammonia were in each case noted by their action on litmus 
and also by their re·action with nitrie acid fumes. In some 
cases they were strong enough to be recognized by their odor. 
They were produced sparingly in almost all samples and were 
quite strong and pronounced in the samples from 480 to 710 
feet below thc surface. Fumes of a peculiar odor were noted 
in a few samples, mostly in the parts of the section having the 
strong fumes of ammonia. 

Fossils 

Observations were made on the presence of fossils, m<Astly 
foraminifera, which were present in every sample except one, 
helow the depth of thirty feet. From the upper thirty feet 
these delicate tests have probably been removed by leaching 
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of the marls. The foraminifera appeal' to be [0;0 uniformly dis­
tributed throllgh the section that it is evident they Ilre of no 
use as horizon markers. The ontstanding fart is that these fos­
sils are almost universally present thronghont the section of 
these sediments. PeJ:haps it can also be said that this fauna 
shows a slightly greater diversity in the lowest 100 feet of the 
beds. In this part of the section forms like ~odosaria are- least 
common, and none of the group of foraminifera seemed to occur 
in any sample in abundance. It should be noted that no reliable 
detcrminlltions were attempted in the study of the foraminifera, 
as neither of the authors has specialized in the study of these 
fossils. The reference to genera, in the table. must be r('~arded 
merely as based upon general resemblance in form. The rela­
tive abundance of diffe-rent forms noted in this manner is in­
dicated in the following table. 

TABLE SHOWI:-IG RELA'l'IVE FREQUE,NCY AND ABUXDA:-IOE OF FORAMI:-IIFERA 
IN THE TAYLOR MARL IN 'l'HE 'l'HRAI,L :f<'IELD, BASED ON 

OBSERVATIONS 0:-1 EIGHTY SAMPJ,ES. 

Forms resembling 

--------------------- -------Textularia __________________________________________________ _ 
Anomalina ___________ ._ . _____ . ____ . __________________ . _____ _ 
~ ... o(losarla ____________________________ ____ __ ____________ __ " __ 
Glo bigerina ___________ .. __ . _______________________ . _________ _ 
CriBtellaria ____ .. _____ . ___ . _____________________ . ___________ _ 
Lagena ____________ ._ .. _____ . _________ ._._. _____ . ___ . __ . _. __ _ 
Frondicul ari a _______________________________________ .. ___ ._ 
Bolivina _____________________________ . ___ . __ . _______ . __ . ___ ._ 

Number of 
.samples in 

wilieh observed 

72 
63 
54 
52 
37 
8 
5 
1 

Number of 
samples in 

which 
abundant 

12 
0 
3 
3 
2 
0 
() 

0 

---

Notes were also taken on til(' fl'c<lu€ncy of occurrence of frag-. 
ments of pelecypod shells, mostly, of f'OllrSe, of the oyster famiI;r 
Separate notes were taken on shells like Inoceramus, that can be 
readily recognized by a transverse columnar structure; on a 
small ostracod, which consists of two elliptic valves of porcc~ 
laneous lustre, and resembles a Bathocypris; and on minute 
spines of sea urchins, which are recognized by a fluted external 
sculpture and occasionally by the·ir characteristic soeket joint 
at their proximal end. It was found that Bathocypris; as weU 
as the pelecypod fragments are markedly more frequently pres. 
ent at the depths from 240 to 600 feet and from 700 to 790 
feet below the surface, than in the other parts of the section; 
while spines of sea urchins are most fl-cqncllt in the uppermost 
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200 feet and from 400 to 600 feet. The distribution of these 
larger fossils bears, therefore-, a relation to the sligoht differences 
already noted in the sediments themselves. Excepting the sea 
lll'chill spines, they are most fre·quent in that part of the section 
found to contain glauconite. 

Divisions of the Section 

As shown by these samples the body of marls overlyin;:; the 
igneous rock in this boring is notably uniform and clearly 
proves continuous deppsition in the same sea. Nevertheless it is 
evident, upon close examination of the materials, that geograph­
ical conditions were not exactly the same during the pp.riod rep­
resented by the section in this boring. At least three times 
slight changes in the depositon occurred, so that four different 
zones can be discerned, not only on the basis of the physical 
characteristics of the sediments, but also of their organic con­
tents. If we designate the four zones from below upward ap­
proximately by depths in feet below the surface, a summary 
of these slightly differE'nt characteristics is as follows: 

Feet below 
surface 
0-240 Light gray color shades predominant; sandy ingredient and soluble 

content relatIvely small; glauconite mostly absent; gypsum occa­
sionally plesent; calcite and mica very rare; nitrogen content in 
places relatively high; bituminous fumes moderate; ostreidae, 
Inoceramus and Bathocypris scarce, Cristellada and echinoid spines 
J'l-'lativt~ly common. 

240-600 Dull gray colols predominating; sandy ingl'pdipnt and soluble CUT,­
tent relatively high; glauconite common throughout; gypsum 8carce; 
calcite and rnka prespnt HI places, but seal ce, bitumu10us fumes 
moderately strong; nitrogenous content lelatively Ittl ge In lower 
P:ll t; for aminifer a, ost! 8ldae, Inocel amus, BathocYPl ~::; ~1 nd ~ pines 
of echinoderms relatively more abundant than in the other divisions 

600~690 BlUIsh glay calOIS pletiorIl1nant; sdndy illgledl(,llt snlall, ~'{ luble 
content jntennediate in quantity; glauconIte, ~yt\:::U111 and CAJr·ite 
absent; bituminous content small; nitrogenVJs ('onte,1t high; fossils, 
exceptIng TextUlaria, relativl'ly least comnl'J!t. 

590-790 Color shadps val iable; sandy ingredient relatively high, especially 
below; soluble content very high, below; glauconite in a few 
samples; bituminous fumes generally strong; nitrogenous furnes 
moderate; fossils about as at from 210 to 600 feet. 

Only two of the horizons distinguished by this study appear 
in the averaging of the driller's logs, where the lower part of 
the section up to 450 feet above the igneous body was found to 
be much more frequently reported as "gumbo" than the part 
above this horizon. The level of the change indieated by th(' 
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drillers also lies lower down than "the change between the two 
larger divisions based on the study of the samples. 

The "'Cap Rock" 

In the well section just described the lowest three samples 
contain much more calcareous shell fragments and sand than is 
found in the samples above. Material of this kind is frequently, 
found resting on the underlying igneous roek, and is generally 
reported by the drillers as ,. cap rock." This same term is, 
however, used also to denote marl, clay, aIJ-d limestone, when 
found in the same position. In many records no "rap rock" 
has been reported. In other records the " cap rock" measures 
no less than fifty feet in thickness. It is evident this designation 
is in many cases used arbitrarily. 

Samples of the material immE'diately ove.rJying thE' igneous 
rock were collected from twenty-six wells. These samples werr. 
carefully examined and may be dcseribed as below: 

SAMPLES FROM THE NOHTHEAST PART OF' THE FIELD. 

Well No. 15 Depth ot sample, 802-805 feet. Above the green volcanic rock 
occurs a light gray. very POIOUS shell breccia about three feet 
in thieknpss At the point of contact hetween the green rock 
and the shell brecC'ia there are large cavities filled with cal­
careous lnaierials and in 801118 cases with iron pyrite. 

Well No. 19: Gap rock. 110-7.1.; feet: A mixture of gray marl and shell 
breccia with fragments of >\Teen igneous rock. In a fragment 
of the green rock a cavity one-half inch wide was noted. The 
cavity was lined with small crystals of calcite 

Well No. 20: Gap rock, 7f,3-<72 feet. The sample of cap rock is a mixture or 
gray shale, shell breccia, and green igneous rock. 

Well No. 25: Gap rock, H6:;-S67 feet. 1\ dense mgillaceous limestone. and 
green igneous rock, which contains nun1PJ ous irregular pocl<ets 
and .sma.ll veins of white calcareous material. Small crysLaJs of 
calcite and pyrite wer'e nott'd. 

Well No. 29: Gap "oelc, H6J-866 feet. The cap rock consists of a da I"k gr ay, 
soft, tlne-gl ainpd shah:! R. n<l a gTay, fin(~-g1: .:-Lined lilllestone, with 
a small amount of fragments of shells. Below the cap roek 
was se\~en feet of porous linH'stone, SOllle fl agments of -whieh 
were YP)"Y por ous and oUwr fragments' v.~C'rc more or less dense. 
compact and hard. At a depth of 12 feet below the cap rock, 
the cuttings consist of a Ij,;ht gray shale of fine texture. No 
green roek was noted. 

Well No. 38: Gap rock at about R7, feet TI1E' cap rock appears to be a dark 
gray, yelY fine-grained shale, mixed with a shPll br('ccia. The 
sample just below this consists of equal parts of porous, altered 
green rock and shell breccia. 

Well No. 69: Gop "oek, 793-800 feet. The sample is a mixture of porous 
green, igneous rock and a shell breccia. There were fragments 
of crystalline calcite that must ha \'Ie eome from pieces more 
than an inch in diameter. There are fragments of large pelecypod 
shells. Fragments of white crvstalline limestone were also noted. 
Tt seems that the upper surface of the green rock contains irregu­
lar cayities filled with calcite and other calcareous materials. 
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Well No. 108: Cap rock, 816-822 feet. The cap rock sepms to be of dUl-k, hard 
breccia with crystalline calcite, possihly with included fragmen~9 
of green igneous rock. Some pyrite noted. . 

Well No .. 10: Gap rock, 85.; teet. A drab-colored, medium hard marl mixed 
with green igneous rock. Below this is a yery porous limestone 
which contains the oil. 

Well No. 85: Gap "oak at 920 feet. A light gmy, very highly calcareous shale, 
wilh some grf'en rock below. 

SAMPLF.:S FROM THE SOUTHWEST PART OF THF.: FIELD. 

Well No. 96: The only sample from this well is composE'd of fine fragments 
0:( IIgh t gray limestone, some calcite and a small amount at 
gumbo. There Wprp a fl'W small rounded fragments of igneous 
lOck noted, Indicating that It was pl'esE'nt in small quantities or 
that the drm had not penetrated it very deeply. Depth un­
known. 

Well No. 102: Gnp rock, ?J8-7J9 feet. About one-half of this sample is a light 
gmy, soft &hale, while the other Pal t is a hald, dense, light and 
dark gray limestone. Below this was green igneous rock 

Well No. 10J: Cpp rork, 704-?6~ feet. A dark, fine-grained shale and a light 
gray, dense limestone with considerable amounts of calcite and 
pyrite. 

Well No. 110; Cap rock. 8JO-8J. feet. Very light gray. soft, calcareous shale, 
with possibly a greater amount of hard, dense limestone and a 
smaller amount of light gray, soft, crystalline IImpstone. The 
deeper samples showed very little green rock in this well 

Well No. 121: Cap rock, 803-810 feet. A light gray, fine-grained, shell breccia, 
and gray marl and shale. The bottom of the cap rock seems to 
be much more coalse and is composed of shells of large pele­
cypods, crystalline calcite, porous limestone with fragments at 
green Igneous rock filling the cavities. 

Well No. UJ: Gnp rock, 860-870 feet. A dark gray, somewhat porous lime­
stone mixed with a gray marl. Some of the fnlgmcnts are ex­
tremely porous and from their color appear to have held oil. 

Well No. 1.18: Gap rock, 860-8,2 feet . . A light glay, calcareous, fine-grained, 
medium hard shale, and light gla,', fine-grained limestone. A 
small percentage of green rocl( present. }<'ragments of pelecypods 
noted in the cap rock. 

Well No. 1J9: Cap rock, 860-882 feet. A hard, very fine-grained, light gray 
mal J. At the bottom of the well, depth 905 feet, a light gray, 
fine-grained, hard shale occurs. 

Well No. 143: Cap rock, 7\8-789 feet. A hald, dense, light gray shale. At the 
base of the cap rock, fragments of calcite occur in which there 
are fine inclusions of gleen igneous roek. 

Well No. 145: Gap rock, 866-87. feet. Gray, fine-grained, calcareous marl 
which Is mIxed with volcanic rock. The fragments of the green 
rock are cemented together with hme-carbonate. 

SAMPLES FROM THE NORTHWEST PART OF THE FIELD. 

lVell No. SJ: Gap rock nt 814 feet. A dark gray, very fine-grained shale 
with what appeals to be green l'ocl< Below this is a soft, gray 
limestone to a depth of 855 feet. The lower part of the well 
shows a dense., dalk limestone and some shale. 

Well No. 176: Gal) rock, 84?-86J teet. Sample from top of cap rock. 
A hard, pm ous, gl ay shell bl eccia, 01' limestone. The shell frag­
ments al e f,am one to two mlllnnetel S III dmmeter. Some of thc 
pOle space is filled with calcit€', some is open, and as much as 
two mm. in dIameter. Hmali fl agments of pynte noted. The 
rock yields dlops of yellow 01] when heated in closed tub". Fos­
sils noted: Globigerina, Anomalina, and fiuted spines of Echl­
nOlds. 

Sm1t)le at midd Ie of cap rock. 

1\1ostly gUtYJ porous shell bH'ccia, containing llluch calcite in 
irregular stl eaks among the shell fragments and some pyrite. 
Home fragments are dark, almost black. One black fragment 
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contains rounded, light green grains, which lie in a black matrix 
containing shell fragments and foraminifera. Heated in closed 
tube the material gives off strong fumes of sulphur and globules 
of oil collect on the sides of the tube. There are some fragments 
of chalcedonic flint and rounded grains of quartz sand present. 
Fossils noted: Textularia, Globigerina, fluted sDines of an Echi­
noid and fragments of a serrated shark tooth. 

Sample from bottom of oap rook. 

About half of this sample is a green igneous rock. The other 
half of the sample consists of a porous, gray shell breccia. Some 
of the pore spaces are filled wi th very clear calcite, seen in frag­
ments, and as drusy incrustations. Pyrite noted. B'olaminifera 
and fluted spines of Echinoids algo noted. 

Well No. 191: Cap roel', 878-908 feet. Top of cap rock consists of a gray marl, 
with a porous, gray shell breccia. Calcite present but not 
abundant. Foraminifera noted. 

Well No. 19.,: Cap rock, 8.5e-868 feet. l\fostly dark gray, porous shell breccia 
with a small amount of light gray, fine-textured shale or marl. 

Well No. e04: At 855-865 feet the sample consists of gray marl with shell 
breccia Heated in closed tube, faint fumes of sulphur and bitu­
men were noted. Fossils noted: Textularia, Globigcrina and 
Anomalina, also fluted spines of a sea urchin. At a depth of 880 
feet, the cap was composed of gray marl, with fragments of shell 
breccia. At the bottom of the cap rock, there was still gray 
marl and shell breccia, but it did not carry fora minifera. There 
were crystals of calcite. Drops of oil condensed on the sides of 
the tube, when heated. Below the cap was the igneous rock. 

Well No. 220: Cap rock, 867-8U4 teet. A light gray shale with a few fragments 
of flne-grained llmestone. 

From these samples it appears that the material immediately 
resting on the igneous mass contains much crystallin(' calcite, 
which no doubt has been secondarily deposited, apparently in 
a zone more open in texture than either the igneous material 
below or the marl above. This "cap rock" zone is found to 
consist of three types of mate-rial: a shell breccia or ~hell sand, 
being a rock composed largely of small shell fragments; a clay 
or marl; and a compact, fine-grained, calcareous sandstone. The 
latter t\\"O arc usually associated in the same samples. 

If the Thrall field be divided into two halves by it line ap­
proximately rnnning from north,"est to southeast, a few hun­
dred feet north of the highest points on the igneous rocks. we 
will find that these different kinds of cover on the igneous rock 
characterize the two halves of the field separated by this line, 
especially if we except the six wells located farthest northwest. 
In the borings on the northeast slope of the igneous body the 
"cap rock" consists, in most cases, of an organic breccia usually 
of an open porous texture, as shown in wells 15, 19, 20, 25, 29, 
38, 69, and 108; wells 30 and 35 being the only exceptions. In 
the borings on the southwest slope we find that the" eap rock" 
consists of a fine clay or marl together with some' eompaet lime-
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stone, well 121 beins the only exception. These are wells num· 
bers 96, 102, 1m, 110, 121, 133, 138, 139, 143, and H5. Thi'l 
difference in the nature of the beds overlying the igneous body 
was known to the drillers in the field and the authors are satis­
TIed that the difference in the nature of the cap rock for these 
two parts of the field is as general as indicated by the few 
samples examined. In the extreme northwest part of the field, 
where the igneous rock is quite thin or absent, and where the 
topography of the upper surface of this ro~k body is quite 
fiat, no snch distinction is apparent, and the two types of cap 
rock occur promiscuously, as in the wells Nos. 33, 176, 191, 194, 
204, and 220. IN e shall have occasion to refer to this significant 
distribution in discussing the probable origin of the igneous body. 

The Igneolls Rock 

Distrib utio n 

The igneous rock whirh has yielded most of the oil in this 
field, lil's in a flat dome-shaped mass having its highe5t known 
point in the vicinity of well No. 37, where it reaches an eleva­
ti9n of about 612 feet be-low the surface. From here this rock 
sloprs downward very rapidly in all directions for a distanCE: 
of 1500 feci to 2000 feet, while beyond this distance the slore 
becomes more gentle. The slope is most gradual towards the 
north, more abrupt towards the south, and it is intrrmediate 
to the east and west. The greatest thickness of the ijneous 
ror);: noted was in well ::-Jo. 175-a, where it W/lS found from a 
(]Ppth of 7;~;~ frpt to 1280 fret, with a total thickne'ls of 547 
fert. 

The known area of igneous rock is approximately 5,000 feet 
in a north and south direction, by about 4,800 feet in an east 
and west direction. On the east side of the Goetz Tract, the 
igneom; rock is at lrast seventy or eighty feet in thickness (see 
w<:lls Nos. lR8 and 189) and thiR thiclmess probably extends 
for some distance farther towards the west. There is little 
doubt that the rock extends to the south and west of well No. 
90. Its boundaries in this direction have been determined 
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only in a general way. However, it was apparently not fOllnd 
in the following welJs: On the south, wells Nos. 209, 210. and 
211; on the west, Nos. 212, 216, and 218; on the north, :\08. 

208, 212, and 229; awl on the east, 230. About one year after 
well No. 227 was drilled, a few fragments of very soft, porous 
igneous rock were found by digging into the old dump. I,ater, 
well No. 131 was drilled within a few feet of No. 227, and thp 
igneous rock "was not noted. It is possible that the rock ex­
tends this far eastward, but it cannot be regarded as certain 
that such is the case. 

Reference to the cross-section sheets, Plates 2 am1 B, will 
show the extent, thickness, and approximate position of the 
lower limits of the igncous rock so far as known. The position 
of the igneous roek with respect to sea level and with respect 
to the surface of the ground may also be found on these sheets. 
Sea-level is indicated by a heavy black line and the surface of 
the ground is shown by a similar line, so that the position of 
the igneous rock may be gained at a glance. 

The igneous rock lies everywhere below sea level. On Plate 
No. 1 the line marked" 175," signifies that all known point" 
of the- upper surface of the igneous body on this line are 
175 feet below sea level; and the line marked .. 200" indio 
cates that all like points on that line are 200 feet below sea 
level, and so on. It should be stated that the contour lines mark 
the upper surfaee of the" shell breccia" as well as the surface 
of the igneous roek. Where the contours are drawn on the 
"shell breccia," this is indicated by broken lines. These occur 
mostly in the northern part of the field, where the igneons rock 
is thinnest. 

Upper Surface 

The upper surface of the igneous rock has been fairly accu­
rately determined. A large number of wells have here bt-en 
drilled on a comparatively sman area. The wells are generally 
located about five hundred feet apart, but in many placus they 
are much closer. The upper surface of the igneous rock, as de­
termined by drilling, is shown by contour lines having a twenty­
five foot contour interval, in Plate 1. 
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The outstanding feature of these contours is, atl already 
stated, that they show the upper surface of the igneous body 
forming an irregular dome with a diameter of abont three­
fourths of a mile. Thi;;; dome has a low extension to the north­
we;;;t and its western limit is yet unexplored. The highest point 
on the dome has an elevation of some three hundred fpet above 
its south limb, and about two hundred feet above its north limh. 
As the highest point is about at the center of the dome the south 
slope is the steeper one of the two. There is also to be noteo. 
a ;;;eries of depressions upon the surface of this rock. These 
depressions may be actually present, or they may represent 
errorR in recording the depths of some wells. This line of de­
pressions in a general way occurs where the first rows of wells 
were drilled, and before the difference between the igneous 
rock and the marl was well understood. In many of the wells 
the upper layer of the igneous rock was mixed with conRiderable 
calcareous materials, including calcite, porous limestone and 
fragments of shells. 

LOU'er Surface. 

The lower limits of the igneous rock have been lesR accurately 
determined, as few of the wells have been drilled through into 
the sIlale and gumbo below. 'rhis lack of data is more pro­
nounced where the igneous rock is thickest, as in this area the 
oil was thought to occur in the upper 50 feet, so that the wells 
were selrlom drilled through into the shale below. 

Thin layers of gumbo were reported from between parts of 
the i,zueous body, in many of the wells where the igneous rock 
was thickest. In wells Nos. 121 to 125, there was a streak of 
"sandy g'llmbo" some 55 to 57 feet below the top of. the" pay 
rock." 'Wells Nos. 73 and 75 show shale or gumbo alternating 
with the igneous rock ("pay"), while in wells Nos. 155 and 
160, a shale 40 inches in thickness, called" slate" by the drillers, 
occurs 60 feet below the top of the pay rock. The· same forma­
tion was reported in all of the early wells drilled on the First 
Thrall J ... case. The records of the Corsicana Petroleum Com­
pany show that the igneous rock (" pay"), in several of the 
wells first drilled, was separated by beeL" of marl and shale, vary-



The Thmll Oil Field 3] 

ing in thicknes..<:: while the "pay sand" between, varies in tliicl\:­
ness from a few feet to more than 59 or 60 feet. The occur­
rence of these layers of marl, if they exist, makes the de­
termination of the base of the igneous rock even more difficult, 
for one cannot he snre that there is not more igneous roek below, 
when the well stops in the shale or gumbo. It was impossible 
to get samples of cnttings from these streaks of shale 01' gumbo 
and the writers are of the opinion that interbedded shales may 
not occur. In our samples 8tl'eaks of igneous rock wpre noted 
that did not have the characteristic gree'll eolor and were some­
what .softer than the ordinary green igneous rock. These could 
oosily have been mistaken for shale by the drillers. Thr bottom 
is, at any rate, jU-deflned. 

Where the igneous rock is thinner and the wells have bren 
more frequently drilled through into the lower marl, the lowe·r 
limits arc better defined. Fl'om the data at hand it is evidrnt 
that the base is lowe·r, where the i;:meous rock is thickest, thall 
in the outer parts of the field where it is thinner and more often 
penetrated. This would be the logical position of thr· bottom 
whether the igneous rock is a vo10anic flow or an intrusion. 
(PIs. 2 and B.) 'I'he greatest thickness known is ill w('Il :\0. 

175-a, where it measured 547 feet, and persisted from 73:1 to 
1280 feet below the surface. This boring no doubt extends into 
some part of the vent through which the igneous material was 
forced up to its present position. 

Kaill1'" of the Igneolls Hoek 

The nature of the igneous rock is that of a very basic basalt 
that has suffered extreme metamorphism chiefly by hydration 
and by abstraction of some of its original ingredients snch a~ 
magnesium and sodium. It is known principally from a g1'('at 
number of pieces of cuttings, mostly less than a hal f-inch in 
diamete-r, and from two larger pieces, one of which was about 
four inches long, three inches wide, and one and a half inches 
thick. This piece is said to have been shot out of well :Ko. 164. 
(See Plate 4.) The rock is soft enough to be readily CHt with a 
knife, and it is of dark ISreen color, like chlorite or like some 
varieties of sPl'lwutinc. Though soft, it takes a fail'ly gno(l 
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poli~h. 'rh(' large· pieee "hows a brecciated structure 111 which 
angular frag-ments and irregular lumps having a lightrT' green 
rolor and in part an ill-defined outer surface lie imbedded in 
a darkrt' grrrn matrix. T1I(' light green fragments, or ill-definer] 
lumps, appear in se(·tio11 with their longest diameter from one­
righth to one-third inch and a width of from one to threr­
sixt('{'nths ineh. 'rhe orientation of the fragments evidently 
varies and many of thr fra;,!.'mrnts arc as broad in the section as 
long. The darker shade of the matrix is dut' to the greater 
frequrncy, in this part of the rock, of some very (1)I1'k green 
partielrs, apparrntly psrudomorphs after some crystal~. These 
are also prC'sent in the breccia fragments. though found there in 
l(">;scr nllml)('r. -When immrrl';ed in -water this piece of rock 
absorbed water with great avidity awl slaked superficially, so 
that its O1lter part fell off in flakes, leaving a rounded rough 
sul'fa('C' that followed th(' C'xtPrior form of thC' specimEn, 'lome­
what in the mannc·r of the flaky weathering of granite. By 
(,nlshing' and waRhing thr rock thoroughly some sIllall flat oct­
agonal crystals of green color were separated and also minute 
particles of magnetite, some of which show imperfect and etched 
crystalline' faces. Minute particles of crystalline calcite, and 
rarely pyrite, are present, in places. 

In the cuttings from other wells at least three types of the 
rock can be made out. '1'he type represc·nted by the piece blasted 
01lt of well No. 164 is most abundant. No further df'scription 
of this .type is needed except to say that the crystalline textnre is 
variable. In some- fragments it is coarse enollgh to he readily 
made out with a hand lens; in others it is mi(~roscopic. As a. 
rule this type dops not slake in water. 

Another type of the rock is very dark green. This is always 
of fine texture. Much of this rock slakes rapidly and disinte­
grates into a mnd, when immersed in water. It is also slightly 
softer than the other types. A few fragments were found to 
show what apppars to be a lamination very much like fine strati­
fication, and at least in one instance such a fra;,!,'ment had a 
texture like that of a dastic rock, consisting of sharply angular 
particles of lighter green with their outlines marked by darker 
green lines. In most fragments with a laminated structure the 
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Plate 4 .... Photograph of a piece of ehlorite rock said to have come 
from well no. 164, at somewhere from 727 to 917 feet 
below the surface. The photograph shows the polished 
surface of the rock. Natural size. 
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texture was, however, found to be micro-crystalline. Still an­
other type of this green rock is shattered by calcite veins and 
a few fragments were seen that consisted partly of green rock 
and partly of sedimentary marly material containing fora­
minifera. Fragments of this kind were mostly from near the 
upper contact of the is-neous body. 

1Jiicro-Peil"ograpllic Charactel·s 

The extreme metamOl'phism which the igneous rock ha.'l suf­
fered, makes it difficult to arrive at any definite conclusion as 
to whether it originally was a submarine contemporanc·ous ex­
trusive or a later laceolitie intrusion into the Taylor marl. For 
the purpose of learning as much as possible of the re3.1 nature 
of the rock, several samples were submitted to petrographers 
for microscopic examination, several spe,<,imens were analyzed 
by Mr. J. E. Stullken of the Chemistry Division of the Bureau, 
and some hundred and fifty sections were submitted to Prof. 
C. L. Baker of this Bureau for study. 

Baker's Observations 

Professor Baker's report is as follows: 
"Every slide of the more than one hundred examined ShOWli 

extreme and wida'lpread alteration. The only primary mine·rals 
left are olivine and magnetite and in these olivine was seen 
in only a very few instances and then always partially altered 
to serpentine. The serpentine belongs to the varieties chrysolite 
and picrolite. Minute, rounded, colorless particles ("insect 
eggs") found in a few instances are probably titanite. More 
abundant are slende·r, often branching, needles of rutile in crys­
tals that wl8re originally olivine. There is also often a little 
bowlingite or iddingsite. 

"The most abundant minerals are the secondary serpentine 
and chlorite. In crystals which were originally olivine, the most 
abundant primary mineral in the original rock, the process 
of aIteraton to serpentine corresponds exactly to the descrip­
tion given by Rosenbuch (Physiography of the Rock-making 
Minerals, translated by Iddings, page 221) : 'The most common 
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one (alteration) is the alteration of olivine to serpentine; this 
always fltarts from the surface and from cracks and leads to 
a fibration, at the same time with the separation of the iron in 
the form of ferric oxide, hydrous oxide, and magnetite. The 
greenish to yellowish-green fibers stand perpendicular to the 
crystal boundaries and the craeks. This produces a net-like 
appearanee, the strings of serpentine forming the web of the 
net, the meshes eonsisting of olivine as yet unaltered. As the 
process advances, new cracks form with the increase in volume 
accompanying the serpentinization, resulting finally in the com­
plete alteration of the olivine. Although the serpentinization 
of olivine in many cases may be a simple aet of weathering, yet 
in others it is probably due to the action of warm waters.' 

"The caleite occnrs mainl,\" in seams and cracks and is also 
often seen in the interior of crystals originally olivine, where 
it is now snrrounded by serpentine. Calcite is very widespread. 

"The srrpcntine, light leek-green in color, is very often found 
in ellip.soidal to spherical aggregates with radiating finely 
fibrons strnrtnl'G'. These are often hollow. Hour-glass structure 
in skdrtal lath-shaped crystals originally of olivine exhibit short 
needles of titanite oriented parallel to the longer cry.c;;tal axis. 
Such strnctures arc not abundant. Slender lath-shaped crystal 
forms are still apparent in some specimens and were probably 
originally augite. A very few hexagonal outlines of original 
nepheline were seen. 

"Practically all speeimens show traces of orignal crystal 
boundaries. For this reason the original rock 'was not a tuff, 
for no basic tuff wonld exhibit so many crystals of snch large 
size and so well developed. The rock was originally nndoubt­
edly porphyriti(~ with large and abundant phenocrysts of olivine, 
less abundant and considerably smaller phenocrysts of augite, 
an occasional phenocryst of nepheline, and a finc·-gTClined ground 
mass made up of a large percentage of finely granular magne­
tite and of other minerals the nature of which cannot now be 
determined. In composition the rock was a nepheline-basalt 
very likely limbur;:6te. Its structure and texture was prac­
tically identical with that of the intrusive nepheline-basalt (lim­
bllrgite) oE Pilot Knob, Travis Connty, Texas. The evidence 
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thus indicates that the oil-bearing rock in the Thrall field was 
originally intrusive, probably in the form of a sill." 

Tomlinson's Obset'vaiions 

Mr. W. Harold Tomlinson made and examined sixteen thin 
sections of the rock,. and also reported on them. It should be 
noted that three of these samples were fragments of limestonp, 
believed to have come from ncar the contact between the Tay­
lor marl and the igneolls rock, submitted to ascertain if they 
showed any evidence of contact metamorphism. No such evi­
dence is reported. 1\Tr: Tomlinson's report is followed by a 
table giving his notes on the several sections examined. lIe 
states that: 

"Three of the lot are finely crystalline limestone: Cald1cell 
Oil Com,paIlY, cap rock, 847 feet; FiJ·st Thrall Oil Company No. 
3, dump,. alld First Thnzll Oil Convpany No.3, contact below 
the iglle01tS body. All these show fragments of fmisil shells. In 
addition to shells the First Thrall Oil Company No.3, below the 
igneolls eonta(Jt, shows opaque brownish material, probably 
markings from animal remains. Another sample from the Fir'lt 
Thrall Oil Company Ko. 3, dump, shows small amorphous frag­
ments or grains of limestone cemented together by a zeolite. 

"'rhe remaining sixteen sections show different phases of au 
igneous rock in last stages of decomposition. Only a few of 
the sections give any idea of the original nature. of thr rock; 
the rest being breccias. One sample marked Taylor Oil and 
Gas Company No.3, depth 'I:H-7!J8 feet, and one marked Taylor 
Oil and Gas Company No.3, depth 768-780 feet, give the best 
idea of the rock. (See Plates 5 and 6.) Althou;.rh all the origi­
nal minerals are metamorphosed, their crystalline form and tex­
ture is sufficiently preserved to enable one to recast the original 
rock with a fail' degree of certainty. The sections show outlinE's 
of p"Mnocrysts of augite and olivine set in a base of brownish 
glass containing numerous smaller phenocrysts of plagioclase in 
the form of small rods and containing clouds of minute specks 
of magnetite. The rock is therefore a basic basalt approaching­
limburgite. rfhe sections show many roundish patches of 7:E'0-
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lites, which probably indicate that the rock was originally some­
what ctllular. Either this or they represent volume changes 
during abstraction of the alkalies. The altered rock show,:; 
patches of fibrous zeolites, calcite and the serpentin<' variety 
deweylite, replacing the phenocrysts and an amorphous material 
replacing the glassy base. 

"I have recast the original rock on an analysis sheet as nearly 
as I can approximate it. On the analysis sheets representing 
the different sedions I have set down the minerals in a way to 
give an idea of their volumetric proportions without marking 
percentages. To do the latter for these rocks with any degree 
of accuracy would be nearly impossible. Yon will find, how­
evel', that the mineralogic composition will explain the chemical 
analysis. 

"In regard to the breccias, most of them show large angular 
fragments of the meta-basalt with concave sides, as though 
broken from a cellular rock. The cementing material is mostly 
deweylite of a pale green color. In one section, B01cers and 
Witherspoon No.1, dump, the cement is a carbonate. III 
others, and in parts of nearly all, zeolites aro present in the 
cement, as wen as through the fragments of basalt. One sample, 
Taylor Oil and Gas Company No . . 1, 7D5 feet, is a Bomewhat 
different rock. In this one the fragments are much smaller 
and more even in size and more closely set. 

"The metamorphism of this rock seems to have followed two 
courses. First, carbonation and hydration, which results in 
the removal of most of the alkalies and some of the combined 
silica, and is accompanied with some decrease in volume. Sec­
oncHy, further hydration by which the serpentines and )';eolites 
were formed. This stage of the alteration was accompanied by 
a large increase· in volume. These processes may readily have 
caused the formation of the breccias." 



'l'ABLE GIVING W. HAROLD ~'OMLINSON'S DESCRIPTIONS OF SIX'fEEN SAMPLES OF CUTTINGS OF THE ALTERED IGNEOUS ROCK 
IN 'l'HE 'l'HRAI,L FIELD 

Where Taken I Primary Secondary Texture Structure I 0 
parts JnjneraLq 

rigin 

~~~-

I Metamorphosis 

Bowers & Witherspoon, I Basaltic Deweylite Earthy Brecciated -~r; 
No.1, from dump of fragments Siderite(?) 
weI], Serial No. 121 Calcite 

neous I Hydration 
extreme 

Bowers & Witherspoon. I Basaltic -----r;;;;.;,~ylit;;-- Earthy hagmental -~r~ 
No.1, from dump. fragments Zeolites 
Serial No. 121 Calcite 

Siderite(?) I
~Ydrati~ 

extreme 

-------

neous 

Bowers & Witherspoon, I Magnetite Serpentine Earthy, II: 
Ko. 1, from dump. Zeolites compact 
Serial No. 121 

neous I Hydration 
extreme 

Bowers & Witherspoon, I Basaltic Calcite Earthy Brecciated I·---r;; 
Ko. 1, from dnmp. fragments Deweyli!e 
Serial No. 121 Magnetite Zeolites 

--;';~ou;--I Hydration 
extreme 

--------- -------- ---
Bowers & Witherspoon, Magnetite Dewcylito Earthy Brecciated I rg 

No.1, at 84{) ft. Zeohtes I 
Serial No. 121 Calcite 

I Hydration 
1 extreme 

gneolls 

Bowers & Witherspoon, Basaltic Deweylite -~:P;;;~ fueeciated -I--r;; 
No.2, at 950 ft. fragments Calcite 
Serial No. 122 Magnetite Magnesite(?) 

gneous--I Hydration 
Carbonation 

Bowers & Witherspoon, Basaltic Deweylite i ~rth~ Fm!:(mental I--r-g 
No.5, from dump. fragments Zeolites I crystalline 
Serial No. 125 Calcite 

gneous 

Taylor Oil & Gas Co., I Ba,altic Deweylite Earthy Fragmental I--r-£ 
No.3, at from 744 to fragments Pyrite 
754 ft. Serial No. 73 Magnetite 

gneous 

Taylor Oil & Gas Co., 
'>0. 3, at from 754 tal' 
768 ft. Serial No. 73 

Magnetite Serpentine 
Zeolites 

Deweylite 
Calcite 
Pyrite 

Porphyritic Igneous 

I 
Hydration 

extreme 

Hydration 

Hydration 
Carbonation 

Rock Species 

Meta 
Basaltic 
Breccia 

Meta 
Basaltic 
Breccia 

Meta 
Basalt 

Meta 
Basaltic 
Breccia 
------
Meta 

Basalt 

Meta 
Basaltic 
Breceia 

- ._----
Meta 

Basaltic 
Breccia 

Meta 
Basaltic 
Breccia 

Meta 
Basalt 
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'fABLE GIVIXG W. HAROLD 'l'OMLIXSOX'S DESCRIP'l'JO'\S OF SIX'l'EEX SA~fPLYI-i OF OL''l"l'IXGS OF THE ALTERED IGXEOUS ROCK C.:l 

"~here rl'aken 

~raylor Oil & Gas Co., 
No.3, at from 768 to 
780 ft. Serial No. 73 

Taylor Oil & Gas Co., 
No.3, at from 768 to 
780 ft. Serial No. 73 

Taylor Oil & Gas Co., 
No.3, at from 780 to 
700 ft. Serial ~o. 73 

Taylor Oil & Gas Co., 
No. S at 795 ft., on 
top of marl, basal part 
of igneous body. 
Serial No. 73 

First 'rhra!! Oil Co., 
No. 1, from dump of 
well. Gumbo below. 
Serial No. 151 

First Thrall Oil Co., 
No.3, from dump. 

_ Serial No. 153 

Thrall IllIlcpendent Oil 
Co., No.2, from dnillp. 
Serial No. I\!4 

Approximate recast of 
the original rock 

IX 'rHE 'l'HRAI,L FIELD-Continued. (1) 

Prinlary Se.condaTY rrexture Structure 
parts minerals 

------- -------- ------- -------
Basaltic Deweylite Earthy Fragmental 

fragments Zeolite 
Magnetite Calcite 

(Glass), (Angite) Serpentine Porphyritic Cellular 
(Olivine) DeweyJite 

Plagioelase Zeolites 
Calcite 

------
Magnetite Zeolites Porphyritic Cellular 

Deweylite 
Hiderite ? 

Basaltic Zeolites Fine Breeciatcd 
fragments Deweylite frall'mental 
Magnetite 

I Basaltic Magnesite? Porphyritic 

I 
Fragmental 

fragments Zeolites 
Magnetite Chlorite or 

Serpentine 
I DeweYlite 

I 
Basaltic Deweylite Earthy Fragmental 

fragments Zeolites 
lIiagnesite 

Serpentine Fine Cnt by veins 
Zeolites 
Calcite 

compact 

-------
Basaltic lava Porphyritic Cellular 
(glass) Augite 

Olivine 
Plagioclase 
Magnetite 

Origin 

------
Igneous 

Igneous 

I 

I 
Igneous 

Ill'neous 

-------
Ill'neous 

I 
Ill'neous 

I 
Igneons 

I 
Igneous 

I 

Metamorphosis I Rock Species 
I 

--~>--------

Hydration 

.1 
Meta 

extreme Ba.saltic 
Breccia 

Hydration 

I 
Meta Basalt 

Carbon'ltion (approaching 
Limburgite) 

-------

I 
Hydration Meta 

extreme BaKalt 

-------
Hydration Meta 

extreme TIa,altie 
Breccia 

------

I Hydration Meta 
e:l.:treme Basalt 

I I 
-~----

\ I 
Hydration Meta 

extreme Basaltic 
Breccia 

\ 

Hydration 

I 
Meta 

extremo Basalt 

Basalt 
approaching 
Limburgitc 
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Plate G .... A ... :lliero-[lhotograph of a thin s('ction of the 
igneolls rock taken from well No. 164. The 
dark portion shows the structure of tlw orig­
inal basalt. The light varts are mostly 
Deweylite. Magnified about 40 diameters. 
Photogravh byW. H. Tomlinson. 

Plate ii .... B ... lIIicro-]lhotogrilllh of a thin ~pdion of al­
tered igneous roek hlken from \lelI No. 7~l, 
showing tIle structure of the original hasalt. 
Plane [lolarized light. Magnified about 40 
diameters. Photograph by \\'. H. Tomlinson. 
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Lal'sen's Observations 

Several ;;;ample;;; of cuttings of the igneous rock were sont to 
;\11'. E. S. Larsen, of the United States Geological Survey, for 
petrographical identification, and Mr. Larsen reports as follows ~ 

"Thin sections of five of the snmples have been examined. 
The original materials have been completely decomposed and 
the rocks are now chiefly chlorite with more or lefl.<; carbonate. 
The greater part of the chlorite is so finely cry.stalline a;;; to give 
aggregate polarization, but that occupying the- positi(\n of the 
original phenocrysts, as well as spherulitic and 1('.<;8 reglllHr areas. 
is finely fibrous. The details of 'he original texture are oblit­
erated, but the rock was unquestionably porphyritic and with 
little doubt had scatte·red, tabular crystals of plagiodase and 
probab~y crystals of augite, perhaps of olivine and other min­
erals, in a fine-textured or glass~T gronnd mas;;;. Parts of it 
appear to have been highly vesicular and some specimens 
strongly suggest a rather fine-textured tuff. The rock was with­
out much doubt a basaltic rock, although it may not have been 
strictly a basalt. 

"'I'he chemical analyses which you have published confirm 
the determination of the material as now essentially a chlorite. 
Altered basaltic rock would probably be preferable to serpen­
tine, as a name for the rock. 

"In interpreting the analyses one mnst hear in mind that the 
rock has undergone large changes in its chemical makeup." 

Chemical Composition 

The chemical composition of the- oil-bearing is-neous rock 
at Thrall is now known from several analyses made by Prof. 
J. E. Stullken, chemist of the Bureau. These arc the analyses 
3, 4, 5, and 6 in the table be-low, and fonr somewhat more detailed 
analyses given in a second table, ,yhich follows, under 7, ~. 

9, and 10. 
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TABLE OF ANALYSES OF U:-<ALTERED IGNEOUS ROCKS FROM PILO']' KNOB AND 
O~' METAMORPHIC OLL .. BEARING IGNEOUS ROCK IN THE 

'FHRALL OIJ, FIELD 

2 s 4 6 
Constituents 

Silica --------------- - ---- 38,35 38.00 33.52 31.55 27.30 32.30 
Alumina - ---------- ------ 20.32 26.76 21.44 19.69 23.90 22.44 
Oxide of it on ____________ ') 18 14.30 14.36 12.44 9.70 12.76 
Lime - -- -- ---- -- ---- -- -- -- 11.76 14.89 6.07 5.96 11.90 7.14 
Magnesia ---------------- 13.78 9.06 ll.O8 7.48 8.06 
Carbonic arid .. -------- .82 l.9"L --------1 9.35 5.61 
Sulphuric aei(L ___________ .82 1.9" 2.77 .86 .69 
Potassium oxide .................. 2.02 .64 .05 .08 -------- ---.----
Sodium oxide ____________ 2.77 2.32 .17 .04 -------- --------
Loss on ignition ................. 1.20 1.76 13.20 15.64 9.21 10.53 

TotaL............................ OO.Q8 99.55 OO.7~ 99.2; 00.70 99.43 
J 

Averages of 

1 and 2!8, 4, 5, 
and 6 

38.17 31.14 
~3.54 21.87 
n.77 12.31 
13.32 7.77 
6.89 8.<)-2 

3.74 
.41 1.00 

1.33 0.03 
2.54 0.03 
1.48 12.14 

99.47 99.55 

1. Basalt from Pilot Knob, Travis County. Analysis reported by Prof. J. F. Kemp, 
American Geologist, Vol. VII, p. 293. 

2. Basalt from Pilot Knob, 'l'ravi, County. Analysis by J. E. Stullken, chemist, 
Bureau of Economic Gpology and Technology. 

3. Cuttings from th-: oil-bfaring igneouQ l'opk in .Murphy Oil and Gas Company Wen 
No.1, Thrall field, depth 831-912 ft. Analysis by d. E. Stullken. . 

4. Cuttings from the- oil-bemillg igneou~ Iork in Boner and Witherspoon Well ~o. 1, 
in the 'l'hrall all lieW. AnalYbis by J. :E. Stullken. 

5. Cuttings from tho oil-bearing igncom rock in Bower and Witherspoon Well Ko. 5, 
in the 'l"hrall oil field. Analysis by .T. E. Stullken. 

6. Outtings from the oj] bearing igneous rock from the 'l1emple- rl'aylor on and Gas 
Company Well No.2, depth 917 teet, 'Fhral! oil field. Analysis by J. :E. Stullken. 



'TABLE OF ANALYSES. OF FOUR SAMPLES OF IGNEOUS ROOK FRm! THE 'TURALL OIL FIELD. J. E. S'l'ULLKEN, ANALYST 

7 8 9 10 Averages 

1

------- ----------.---- J 
Soluble rnSOI-1 Soluble Tnsol- I Soluble Tnsol- Soluble lnsol- Soluble Insol-

in uble in in nble in iII Illble in in uble in in llble jn 
hydro· hydro- Total hydro- hydro-I Total hydro- hydro Total hy,lro- hydro- Total hydro hydro I 'rotal 
chlotic chloric chlori( chloric chloric chloric rhloric chloric chloric chlorir 
_ acid ~ ___ aCid_ ~~: ____ acil~ acid ___ ~~d __ (lcl<1_ _~~ aCid ___ _ 

Silif'a__________________________ 0.30 31.70 32.00 0.2C 32.50\' 32.70 0.40 26.80 272.0 0.50 30.50 31.00 .35 30.37 30.72 
Alumina ___________ <_________ 6.!i'l 2.00 8.09 1222 1.20 J342 L16 1.35 8.51 7.m 1.34 8.41 826 1.47 9.73 
Ferric oxide__________________ 7.74 1.30 9.04, 5.41 1.00 6 n JO N J .~5 12.14 4.311 1.00 5.3C 7.08 l.lfi 8.24 
:F'errous o-dde________________ 5.3') None 5.31 8.21 .'lone S.:11 5.00 Kane 5.00 1000 None 10.0~ 7.14 .00 7.14 
PhOR. pcotoxide______________ 1.12 None 1.12 1.m None I 1 61 087 ,ooe 087, 1.40 ,",one 1.4.(' 1.21 .00 1.25 
Titanic oxide________________ ().SO None 080 0.80 None 0.8( 0.21 None O.~l: .80 None 0.80 .G" .00 .65 
Lime _________________________ 10.09 0.52 1().61 3.91 2.00 6. \1 11.'ln 1.1J 1310 11.')6 073 1'!.69 9.48 1.2') 10.73 
MagneSIa ____________________ 12 3~ None 12.38 11.23 ?'fone I 11 2F '1.27 ~one 4.27 15.10 None 15.1Q 12 02 .00 12.02 
f;onium oxirIe________________ 0.77 Kane 0.77 1 81 ;;ronc l.Rl 084 ;;rone () 8-1 00'1 None 005 .87 .00 .87 
Potassium oxirle_____________ 0.16 ~one 0.16 0.21 )lone 0.21 0 In :'>1one 0.10 0.14 None 0.14 .17 .00 .17 
Carbon dioxior ______________ ~one None ~one NOllf~ ~one ~Of}P ::LBO Xone ::U:;:{l Kone None KonE' 1 .8? .00 .82 
Sulphur irioxirIe _____________ None None ;;rone 0.4, 048

1 

O?" Nr>ne OI}4 004 None 0.48 0.4£ .11 .2' .36 
Water, hygrost'opic__________ 11.401 None 11.40 8.32 None 8 R" 716 ;:oDe 716 510 None 5.10 7.<)') .00 7 g9 
Water, combmed____________ 7.4C None 7.40 8.18 None 8.1F 125°1 None 12.50 !l 90 ;;rone O.'lO 0.40 .00 9.4Q 

'TotaL_________ GZIQ -35.52 -00.62
1
-62.00 -S7.78i-un;; 00:65 -B0.68 -100:331-00--:4"7 34:051100~oZ 65:68\---SUO ~ 

7. Cuttings from 'fayl0r Oil and Gas Oompany Well No. 51. Serial n'lmber 120-a. 
8. Outtings from Cor=;:irana Prtroleum Company Well No. 65. Serial nurnber 65. 
!l. Murphy Oil Company Well Ko. 10. Serial number 1<5. 

10. Taylor Oil and Gas Oompany Well Ko. 56. Serial number 80. 
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'L\llLE OF .\XALYl:;ES OF THREE 1>A.\1PLES OF ME'l'AMORPHIO rGXEOUS ROCK FRO.\1 mno~ CREEK, NORTH OF PILOT KXOB, .... 
'I'M VIS COUNT ~ l~ 

11 12 13 Averages 

SOl~ble j~~Olin sOI~ble u~i~olinl I SOI~ble:ul;l~olin so:~ble ul;l~O\-nl 
hydro- hydro- Total hydro- hydro- Total hydrO-I hydro- Total hydro- hydrO-I Total 
chloric chloric chloric chloric chloric chlorlc chloric chloric 

acid acid acid acid ,acid acid arid acid 
--------------1---- --------Silica _________________________________________________ 0.20 31.30 31.50 0.50 26.56 27.00 0.90 19.84 20.74 .53 25.87 26.41 

Alumina _______________________________________________ 9.05 1.10 10.15 9.97 1.50 11.47 7.21 3.00 10.21 8.74 1.87 10.61 
Ferric oxide___________________________________________ 8.48 1.10 9.58 7.43 1.4f 889 11.10 2.94 14.04 9.00 1.83 10_84 
Ferrous oxlde_________________________________________ 4.14 None 4.14 4.~8 None 4.28 2.86 None 2.86 3.76 .00 3.76 
Phosphorus pentoxicte_______________ ________________ 0.51 -"'one 0.51 064 None 0.64 Trace None 'I'race .38 .00 .38 
Titanic oxide__________________________________________ 0.56 None 0.56 0.7j None 0.75 0.52 None 0.52 .61 .00 .61 
Lime __________________________________________________ 6.24 0.52 6.76 13.7~ 0.52 14.25 18.51 1.97 20.48 12.83 1.00 13.83 
Magnesia _____________________________________________ 14.24 None 14.24 5.5:l None 5.53 3.11 None 3.11 7_63 .00 7.63 
Sodium oxide__________________________________________ 0.~9 None O.,W 0.40 None 0.40 0.30 None 0.30 .33 .00 .33 
PotaesiuITI oxide______________________________________ 0.10 None 0.101 0.21 Non" 0.21 0.41 None 0.41 .24 .00 .24 
Carbon dioxide _______________________________________ None None None 4.40 None 4.40 10.00 None 10.00 4.80 .00 4.80 
Sulphur trioxide _______________________________________ None 0.55 0.55 None O.4E 0.48 None 0.62 0.62 .00 .55 .55 
li'iater+ _______________________________________________ 12.5~ None 12.52\ 10 &i None 10 &i 8.00 None 8.00 10.76 .00 10.76 

Water- ------------------------------------------------ ~9.44 None __ 9_.~ ~~ None 11.30 ~ None l~ ~ ~ ~ 

65.77 34.57 100.34i 70.00 30.46 100.461 71.92 28.37 100.29 69.10 31.12 100.22 
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The Thrall Oil Field 

These analyses show that the siliceous content of the altered 
igneous rock on Onion Creek as well as in the Thrall oil field is 
quite uniform. It will be noticed that the basi(~ elcJlH'nts flre 
prf'sent in large percc'ntages flnd are relatively more var.ia ble 
in quantity than the silica. 

The very considerable variation in iron and alumina suggest'! 
the possibility of differentiation in the original igneous body. 
As the rock occurs in a formation of marl and clay which evi­
dently is not in thc slightest degree affected by metflJnorphism 
due to pressure or heat, it is believed thflt the change in tht' 
igneous rock has been effected by what is known as chemical 
metamorphism. From the analyses made, it appears that the 
rock corresponds more nearly to chlorite than to serpentine, 
which name was provisionally applied to it before its rhemieal 
composition was fully known. In serpentine the silica and mag­
nesia content is relatively higher than in this rock, and there is 
less iron and alumina than is the case in the Thrall chlorite. It 
differs from an average of the analyses of chlorite quotcd hy 
Dana mainly in having more lime and less magnesia than thest' 
chlorites. This may be due to the fact that the formation in 
which it occurs, and from which the secondarily introduced 
ingredients have been derived, is itself quite ralcareons but con­
tains very little magnesia. Most chlorites which have been ana­
lyzed have no doubt come from olde·r formations in wllich lime 
is more frequently replaced by magnesia. The very considerable 
variations in carbonic acid are in some cases due to the prrsencc 
of calcite which it 'was found impracticable to separ11te from 
the samples. 

In its original condition there is little doubt that th(' Thrall 
chlorite was a basic rock closely similar to some othr·r igneollR 
bodies which occur in the Cretaceous along the Balcones e.~('arp­
ment in Texas. The nearest known rock of this kind forms the 
landmark know:1 as Pilot Knob. twelve miles southeast of Austin. 
The rock forming the hill which hears this nanl(> has bern de­
scribed by Prof. J. F. Kemp as a nepheline-basalt, related to 
limburg·ite. How closely related this nephclinc·-baRalt, which 
has suffered very little change from its original eondition, is to 
Thrall chlorite can be seen in the tables of analyses already givell 
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where numbers 1 and 2 are of rocks from Pilot Knob. By the 
substitution of magnesia for some of the lime, by the taking up 
of some carbonic and some sulphuric acid, by the extraction of 
potnsh and soda, and by hydration. the chlorite at Thrall could 
l'f"ndily be derived from the basalt of Pilot Knob. We have, in 
fact, almost proof that a like chlorite has been prodnred from 
the unaltered Pilot Knob rock. This hill is surrounded on all 
sides by a sheet or other hody of chlorite rock, like the Thrall 
rhlol'itf". '1'hi8 appeal'S to be continuous with the unaltered rock 
in Pilot Knob, and it has rceently been penetrated for several 
hundn'd fret in a horin;r lm'ated about a half mile Wf'st of the 
hill. Farthf'r out a similar roek is to be seen as a sheet of varia­
ble thieknei'!s and eharacter in the Austin Chalk, snr1'oumling 
the hill. Thrr·e analyses of this rock, taken from the bank of 
Onion errpk elosel:v reflemble those of the Thrall rock. (Analyses 
11, 12 and 13.) In its ph~'sical properties, much of the rock Oil 

Onion Creek is not to be distinguished from the oil· bearing rock 
at Thrall. The resemblance of these two rocks will be evident 
from the foregoing analyses, which have been made with special 
carC'. '1'he principal difference to be noted in the two averages 
is that in the Onion Crc-ek material the iron is more highly oxi­
(lizcd, there is mOl'e hyg'l'os('opic water, more lime and 1110re car­
bonic acid t.han is the case in the chlorite of the Thrall oil field. 
All these differences can be ascribed to the fact that the Onion 
Ct'eek material is now exposed at the surface, while the 'l'hrall 
rO('k lies buried under several hundred fcd of marl, where it is 
not subject to oxidation or carbonization by the atmosphere, and 
whC'1'o hY2:roscopic water is partly replaced by oil. 

Origin of the Igneolls Body 

Whether the igneous body at Thrall is an intrusive or an ex­
trnsive, contemporaneous with the deposition of the lower part 
of the Taylor marl, is a question on which it would be desirable 
to have more evidence. 'rhe authors of this paper an both of 
the opiuion that this igneous body is an extrusive and most 
probably repre!'>cnts an irregular cone left by some small sub­
marine eruption, on the bottom of the Cretaceous sea. 

It may well be admitted that the evidence supporting this 
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view is not conclusive, hut it seems to us quite strong. The 
direct evidence is the fact that one specimen of chlol'itic j'ock 
showed a texture like that of volcanic tuff. It was a fragment of 
green rock in which the chlorite showed markings like the boun­
daries of angular fragments of si<:es ranging mostly between 
one-sixteenth and one-half mm. in diameter. 

Further, Mr. Tomlinson reconstructs the metamorphic rock 
as having been originally a basaltic lava, in part glass, and he 
speaks of a sample taken from the depth of 754 to 758 fed and 
another from 768 to 780 feet below the surface in the Taylor 
Oil and Gas Company well No.3, as giving the best idea of thf' 
original rock. He says of this that thc original texture is suffi­
ciently preserved to enable one to recast the original rock with 
a fair degree of certainty. The·se sections show outlines of phen­
ocrysts of augite set in a base of brownish glass, and the sections 
show many roundish patches of zeolitcs which probably indicate 
that the rock was originally so!newhat cellular. lIe Hlso Rays 
of the breccias that most of them show la rge angular fragmrnts 
of the meta-basalt with concave sides. as though broken from a 
('elJular rock. Mr. J-1arsen like\yise says that "the rock wfl.~ un­
questionably porphyritic ... and with little doubt Jlad scat· 
tered ... crystals ... in a fine-textured or glassy ground· 
mass. Parts of it appear to have been highly vesicular and ,'lome 
specimens strongly suggest a rather fine-textured tuff." Other 
direct but indecisive evidence is the presence in quite many 
of the sampleR of microscopic bodies resembling sphernliths, fl.'; 
if the rock ~were originally in part glassy. Glassy intrnsi yes are, 
however, known to exist. Prof. C. L. Baker suggests that such 
structures may be the result of metamorphism, as if due to a 
kind of concretionary growth. The absence of all evideme of 
contact metamorphism from all the materials examined is nega­
tive evidence, also of somo significance, for careful scarch has 
been made in a large number of samples without discovering 
the .smallest fragment of any rock that can be regarded as havin~ 
been subject to metamorphism by heat. r1'he presenc(' of mneh 
calcite in the zones of contact both below and above the igneolls 
rock is, on the other hand, evidence of the existence of permo·able 
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material in the places where an intrusive would naturally have 
baked Hnd hardened the inclosing beds. 

The present authors reg'ard two other features as strongly 
favoring the hypothesis of contemporaneous volcanic activity. 
The~w' are the form of the i;:tnoous body and the nature of 
the cap rock. A g'lance at the map showing the contonrs of tho 
npper surface of the ignf'ous body is sufficient to suggest resem­
blance to a flat cone, such as might be produced by some small 
submarine volcanic eruption and by subsequent leveling by ma­
rine currrnts, which wonld naturally disintrgrate and scatter 
the extruded materials. The central part of the cone is some 
250 feet hig'her than its onter border, if refrrred to a horizontal 
base. An intrusive might very well have a form like this, but 
it is hardly probable that an intrusive would be found to thin 
01lt pel'iphprally as gradually in nparly all directions as this body 
HPl'mS to do. IJarcolites intruded into clay formations have the 
habit of kl'minating abrnptly on nearly all sides, evidently for 
the I'NlSOn that clay formations do not as readily open along 
('lravagr line" as do more indurated stratified rocks, such as 
limestonrs ancl sandstonrs. Anum her of intrnsives in the Upper 
Crrtaerous marls in the western part of this State, show heaped 
up forms terminating in nearly vertical lateral slopes. The 
19'nrnHR body of the Thrall field has, edgewise, a cuspidate 
form. Its highest rart is truncated. Beyond the border of this 
high ar{,'a thrre is first a rapid slope of the upper snrfaee and 
tlWll ft more and more gradual slope to what appears to be an 
indpterminntc thin outer margin. 

The material immediately overlying the igneous roek is known 
as the "eap rock" and (liffers markedly from the tyrical phase 
of the Taylor ::.V1arl in which the ignrons body is containe·d. This 
is partiwlarly true On the northeast half of the dome. In this 
part of the field the cap rock consists of a porous shell breeeia 
more or less filled with dear ealeite. In many wells this rock 
has furnished the- ;:treater part of the oil production. But in 
nparly all of the wells on the southwest half of the dome, from 
whi('h samples of the cap rock have been examined, it is found 
to consist of mmh filler matl'rial, either like the typieal Taylor 
.Marl or finer than this, and calcareous so as to resemble lime-



The Thrall Oil Fil'ld 47 

stone. This differentiation in the nature of the sediments im· 
mediately overlying tbe igneous body can readily be aC(~ounted 
for as a result of sorting by deep currents in the sea, in the 
presence of a local obstrudion on the bottom of the ba<;in. Not 
only might such an obstruction ,intensify the current on the 
fronting side against which it impinged and produce slaek COIl­

ditions on the lee side; but it would also naturally g"rcatly favor 
the dev(:'lopment of a flourishing fauna On the fronting s,ide, 
to the detriment of th(:' inhabitants on the lee side. At any 
rate, jf the igneous body is snpposed to have been an intrusive 
it is difficult to account for tbe presence of an unusual phase 
of brecciated or6'anic sediment in an otherwise very uniformly 
developed marl formation, and to explain why tbis llllu."nal roek 
occurs only on one slope of the intruded body. 

Analogous Rock in Pilot Knob 

The extrusive origin of the Thrall rock is strongly smrge'lted 
by an analogous occurrence of a similar rock in the Upper Cre­
taceous in Travis County, only some 35 miles to the· sout]n\"e.<;t 
of Thrall. Igneolls roeks in this region wcre described quite 
fully by Prof. R. ']'. Hill more than a quarter of a century ago, 
and he regarded them as clearly being extrusive.· 

Prof. Ifill's Notes on Pilot Knob 

As Professor Hill's paper is not now readily accessible to our 
l'eader!'!, we will qnote from his lurid dPKC'l'iptioIl quitc" full.". 
lIe says: 

" , . . These hills are found to consist of several cusps of igneous 
rock rising from a circular depress'ed area of about 1,000 acres, and 
projecting through and above the chalky strata of the Black Prairie 
which surround it on every side. 'fhe hills have an altitude of 750 
feet above sea lev-el and 50 above the surrounding prairie. 

"They are composed of a hard black rock, the exact lithologic 
constitution of which, as shown by Prof. Kemp, is that of limburgite 
or nepheline basalt. The basalt has an imperfect columnar structure 

*Pilot Knob: A Marine Cretaceous Volcano. R. T. Hill, American 
Geologist, Vol. vr, pp. 286-294. 
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nearly vertical at the south extremity of the hill and nearly l1Ori­
zontal at the north side. The flat region betw-een the basaltic hills 
and the chalky perimeter of the igneous area is filled with a soft 
yellow amygdaloidal exfoliating material, some of which is undoubt­
edly th'() product of basaltk decomposition, while in other places it 
resembles volcanic ash. The exfoliations are perfect and resemble 
the illustration of that structure given by Geikie. 

"Proceeding in any direction from the basaltic hills which form 
the center of the whole outcrop, the average distance to its edge is 
about one-half mile, where exceHent contacts with the chalk are 
found. The chalky stratum forming the margin of this area through­
out its whole extent is crenulated into gently waving undulations 
and presents differ·ent aspects of hardness. In places of direct con­
tact with basaltic material the chalk is converted into hard marble; 
where the ash-like material intervenes between the basalt and chalk 
the latter retains its soft unaltered pulverulent nature. 

"Th'e induration of the chalky sheet away ~rom the central hills 
and its metamorphism are clearly indicative of activity after the 
deposition of the chalk, and would be a sufficient reason for making 
its period later than the age of the Austin chalk, were it not for 
oth'er evidences found within a radius of ten miles. Proceeding in 
any direction, instructive outcrops are found. One mile north (from 
Pilot Knob) Onion creek has cut its way through a great archway 
of this hardened chalk to a bed of ancient debris which must have 
been deposited by an -eruption previous to the event that marmarosed 
the chalk. 

"This canyon of Onion creek is from fifty to one hundred feet deep 
and is formed by undermining erosion. Its walls consist of (a) an 
upper layer of massiv'e chalk or a metamorphosed chalk-bed, and 
(b) a lower softer portion of thin alternations of red, green and 
white layers. The alternations are the most remarkable features 
of all the phenomena, for upon closer examination they are found 
to consist of volcanic debris mixed with shells of oysters (0. laevius­
cula Roemer, which is but the young of O. ponderosa Roemer), 
whose original shell matter is preserved without change from heat 
or other cause, and the casts of the Inocerami (1. umbonatus?), the 
characteristic Inoceramus of the Austin chalk; showing that this 
preservation of fossil remains was by falling debris in their habitat. 

"The ashy layers are from one to six inches thick and alternate 
with layers of similar thickness of chalky but laminated material, 
showing there were alternations of d'eposition of volcanic ejecta in 
a molluscan inhabited ocean .... 

"The knobs were probably the center of disturbance, and the 
basaltic hills of today represent th-e neck of an ancient volcano whose 
('rater has long since been denuded. Proof of this hypothesis is the-
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Plate 6 ... A ... I\Iiero-photograph of a thin section of al· 
tered igneous rock taken from well No. 73, 
showing DeweylitC' spherlllt'H. Crossed nicols. 
l\Iagnified about 40 diameters, Photograph 
by W. H. Tomlinson, 

Plate 6 ... R ... Photog;':Iph of a part of an t'XJlOSllr(' in the 
no] til bluff of Onion CrC't'k nort 11 frolll Pilot Knob, 
8howinh tllC' contact het\\( ell a hpd of (lIff, bplow, 
~'nd o\'('I'lying limestone, which if; a part of tl1(' 

AusUn Chalk J'ormation. Photograph hy F. L. 
WllitnC'y, 



Plate ...... An enlarged yiew of a detail in the face of 1 r e bluff shown on Plate 6, 13. 
The bedded tuff is seen to have been tilted and afterward cut down to a 
horizontal surface. Photograph by F. L. 'iVhitney. 
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increasing occurrence of debris as we reced·e from the knobs for four 
or five miles around .... 

':Accompanying the exposures of debris are occasional stral a of 
yellow or black-yellow crystalline limeston'es full of the fossils of 
the chalk. Thin slices of this limestone made by Mr. R. L. Ziller 
show olivine specks in the calcareous mixture, hence I incline to 
think it a mixtur'e of chalky material and debris. 

"Structural Features Throwing Light Upon the Age of Pilot Kno~ 
Activity.-The historic geology revealed in the sedimentary strata 
of the adjacent region is complete and by its aid the p·eriod of the 
activity of Pilot Knob can be determined. The Intermingling of the 
earliest debris with the O. loeviuscula b'eds and Inoceramus horizon 
of the Austin chalk shows that Pilot Knob was active during the 
latter half of the Austin-chalk sub-epoch of the upper Cl'etaeeous 
period (about the Niobrara sub-epoch of th'e Northwest). The alter­
nations of chalk and debris show long continuance of activity, while 
the great bed of chalk above shows a succeeding period of quiescence 
and subsidence .... 

"Relation to Other Areas.-Pilot Knob is but one of a score of 
igneous outerops between Austin and the Rio Grande west of Eagle 
Pass, to which I have previously given the name of Shumard Knobs, 
but its exact relation to them has not yet be'en studied. It is in line 
with the igneous features of North Texas and southeast Arkansas. 
The general strudural features indicate an affinity betw'sen them 
and suggests that together they constitute a line of igneous activity 
which once extended from th·s Ouachitas to the Rockies. It is 
interesting to note the proximity of this Cretaceous igneous outcrop 
to the Burnet granite. It is probable that this has been a region 
of intermittent activity since early Paleozoic time. 

"Conclusions.-From its structure it is shown that Pilot Knob is 
the neck of an ancient volcano which rose out of and deposited its 
debris in the deep water of the Upper Cretaceous sea (probably 
Nio brara sub-epoch). From its isolat'2d position remote from any 
contemporaneous shore line, it must have g,een an island eruption. 
Pilot Knob ]Jrobably belongs to a great chain of igneous localities, 
eruptive and basaltic, extending from the mountains of north'ern 
Mexico to the Ouachita system of Arkansas, both of which regions 
abound in related features." 

Addt'tiollal Notes on tile Igneolls Rocks SOlltheast of A Ilstin 

Professor Hill refers to several other occnrrenccs of igneous 
rocks in the region. One of thc'lc is in South Austin and in this 
a piece of rock was recently found which was clearly amygda-
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loidal. The uppe·r part of this rock also contains, in some places, 
fossils in what appears to be a tuff. 

On a recent visit made to see the localities described by Hill 
()n Onion Creek, his obscrvations were verified. In one place in 
the north bluff of this stream are exposed several feet of bed­
ded and even conglomf'ratic tuff under a part of the Austin 
Chalk, and at a half mile farther west this overlies the highly 
tilted edge.~ of layers of the tuff. There is here evidently a 
folding of the tuff, involving probably only a'1maU part of the 
latter, snch as might result from creeping under pressure of soft 
freshly deposited tuff beds. These folds were later truncated 
and plamd down by erosion, which, as it appears to us, may very 
wrll have resulted from the action of deep currents in the sea. 
{Se(' plate 6A and plate 7.) 

At any rate, thifl eroded surface is immediately overlain by 
white limestone which is about as different from the common 
pha.<;e of the A nstin Chalk as a limestone can well be, hut which 
neverthf'less conta·ins fos<;illl that identify it as bclonging to the 
middle part of this formation. Thin sections of this rock show 
that it hns been crystallizrd. But it is open and porous and not 
at all like marble. 'rhe crystals arc small, often less than 
one-tenth of a millimeter in diameter. lUnch of the rock show,> 
a coarse textnrp, l'(,,<;emhling that of a fine shell hreec,ia or coarse 
calcareous sand. In thin sections fragments of shell~ a milli­
mete-r Of more in diameter are outlined by lines ('ontaining 
",malleI' and more compactly placed crystals than those inside 
the original shell fragments and in their intersticial place". 
Frequently the intersticial places are cavities lined by large·), 
crystals. This feature makes mo.<;t of the )'ock quite porous. 
Some few layers only are compact. 'l'hcse are also minute·ly 
crystalline, and scattered nests of larger crystals ind~cate the 
original presence in this fine-grained limestone- of larger organic 
fra~ments. Foraminifera seem to have been obliterated and 
the only recognizable fossils are parts of large shells, such as 
Inoceraini. Evidently this is a limestone 'which has heen en­
tirely ('hanged by hydrous mptamorphism. ,Ve have here a 
rock which is quite analogous, in position and nature. to the 
Rhell breccia" cap rock" of the Thrall oil field. 

'rhe significance of the analogous occurrence of a contem-
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poraneous extrusive in the Austin Chalk at this point is .self· 
evident. It proveR the commencement of extrusive volcanic 
activity in the Cretaceous sea before the deposition of the Taylor 
marl; and this furnishes strong grounds for presumption that 
such activity may have occurred also at the somewhat later datto­
of the early Taylor epoch. 

Pom~ity of the Igneous Rock 

The igneous oil-bearing rock has seemingly a compact texture. 
and takes a fine pol,ish, considering its softne·ss. It appearrd 
de;;;irable to secure some information on its pore-space, which 
holds the oil. For this purpose sevrn samples were sele\'tl'ci 
eonsisting of large: fragments about half an inch in diameter. 
These were polished on a hone and dried in an oven Il'l' three 
hours at a temperature of 212 degrees Fahrenheit. 1'hey were 
then weighed in the a1mosphere and afterward immersed in 
hot water for two hours. Aftc'r these were carefull)T wiped dry 
with blotting paper, they were again weighed and the (iifferenee 
in weight was taken to represent the absol'bed water. From this 
the porous space: was estimated as follows: 

Per cent of 
porous space. 

Rock from well No. 15; depth, 820 feet. .......... 32.2 
Rock from well No. 15; d-epth, 832 feet. .......... 3fi.6 
Rock from well No. 133; depth, 870 feet. .......... 32.8 
Rock from well No. 133; depth, 875 feet. . . . . . . . . .. 34.8 
Rock from well No. 133; depth, 880 feet ........... 34.9 
Rock from well No. 133; depth, 890 feet. .......... 33.4 
Rock from well No. 144; d'epth, 815 feet. .......... 21.9 

Another determination of porous space Wa:l made on a large 
piece of the rock weighing nine onncl's. This sp('cirnl'll was l'l'­

ported to have come from well 164, whieh was pradiell11y nOll· 

prodnetive. This rock slacked in water, evidently from the gt'eat 
avidity with which it absorbed the liquid. 'rhe sampl(' was 
submitted to 1\11'. James P. Xash, the Bureau 's V\~tillg I'ngincer, 
who reported as follows: 

"This rock slaked so much when placed in water that it was 
necessary to make the absorption tests in gasoline which had a spe-
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ciflc gravity of 0.727 at room temperature. The absorption was 
obtained for this stone in the gasoline and corrected for wate r, at 
four days, seven days, and fourteen days, the maximum absorption 
being obtained at the lat·er period. The apparent specific gravity 
was gotten by weighing the specimen in the air and immersing it 
in gasoline, getting the weight after immersion before it had time to 
ahsorh any gasoline. The actual specific gravity, however, was 
ohtained hy suhtracting the absorption from the weight of displaced 
wat'er whi<-h had heen corrected from the weight of the gasoline. 
The voids were then obtained by multiplying the actual specific 
gravity of the stone hy its absorption of water. 

"In order to check these tests and to ascertain if this absorp­
tion would hold true if the t'8st were actually carried out in water, 
some stone from Onion Creek was used. This material, which was 
a chlorite, had less tendency to slake in water than had the one from 
Thrall. Ahsorption tests were made on this former material, hoth 
in water and in gasoline, which checked each other within 6 per cent. 
Apparent speCific gravities were made both on the sample w·eighed 
in water and also on that weighed in gal;oline which was corrected 
for water, and these check-ed within about 3 per cent. So it may be 
inferred that the absorption of voids on the Thrall chlorite is reason­
ably correct. 

"The sample of Thrall chlorite gave the following results: 

A verag-e of three samples: 

Ahsorption of water (corrected from gasoline) ...... 8.55 per cent 
Apparent speCific gravity ......................... 2.22 
Actual sp'acific gravity ........................... 2.71 
Voids filled with gasoline ........................ 22.6 percent 

To cherk this a more compact chlorite from Onion Cre'ak was used 
(No. 28(9), which gave: 

Absorption of water (actual), average of two samples .. 11.3 per cent 
Absorption of water (corrected from gasoline), average 

of three samples ............ " ............... . 12.0 per c·ent 
Apparent specific gravity (made in water), average of 

two samples ................................. 2.15 
Appal'ent sppcific gravity (corrected from gasoline), 

average of three samples ..... " ................ 2.11 

"It ran therefore be said that the above results on th-e voids of 
the Thrall chlorite are correct to less than 6 per cent, provided the 
same relation -exists between the two samples." 

The porous space evidently varies in different parts of the 
igneous body and this may account for the small production in 
some of the wells that have been drilled through considerable 
thickness of the rock. 
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Distribution of Oil and Water in the Igneous Roell. 

Some observations were P1ade on the relative abund:mce of oil 
and water at different levels in the chlorite. For thrsc tests, 
large-sized cuttings were secured, taken at successively greatel' 
depths in each of five wells. The tests were made by (]istilling 
off the oil and water from a uniform quantity of the rock over 
a flame and then measuring both the distillates in a graduated 
tube. These analyses show that there is a general thrugh evi­
dently irregular distribution of watc·r throughout the rock, and 
also that the oil in almost every case d,iminishos in quantity from 
the upper part of the rock downward. In the foJJowill~ table, 
which gives the result of these observaiions, the dpRignate-d 
depths from which the samples were taken are to some extent 
approximations. As the distillations were made some days 
after the samples were eoUeeted, it is evident that the~e d istilla­
tions do not represent the original quantities of either wutrr 
or oil in the rock. 

TAnLE SHOWIXG THE RELATTVE AMOUXT OF WA'l'ER AND OIL AT' DIFF'ERENT 
HORIZOXS IN THE ALTERED lONEOU:; HOCK AT 'I'HIlALL 

Depth below surface, 
Number of wen in teet Per cell t of '\I a tel' 

15 8Q2 2.0 
PI.fl 1.0 
812 4.0 
820 8.0 
8.:12 12.0 
841 13.0 

Per {'I'lll of 011 

0.5 
O.ri 

fl'rat'e 
frJ 11('(' 

rr1 ~l('{. 
rrl'lH'C 

-------l--·-----·-~ ----------------
835 5.1 
838 5.1 
800 1.7 
8621 1.7 
864 'l'raec 
805 1.7 
8G6 2 4 
867 6.4 

---1;---· ------~---~'--·--H1---1 

&<JO 15.4 
<)()O 14.0 
mo )() () 
fl20 q,G 
fl38 11.5 

-----.----.---------------------
30 8 C, 

1.:1 
1 7 

1.4 
1.4 
11 
().7 

'l'ru('c 
1.4 

fL'rll('(' 
rr'ru('o 

8.2 
2.6 
1.4 
2.2 
1.4 

,}'ra('(>o 
'-CltH,(l 
fl'nH'1() 
'1'):1('(' 

0.2 
0.4 
0.2 

_.------- ---------------- -.--------
144 784 

l'OO 
815 
824 

7.7 
100 
lfi.'(' 
18.0 

rrrnrc 
1 .~ 
1.3 
2.6 

----- --------------- ---- ---------
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Geologic Structure of the Field 

In the discns~ion of some layers of limestone III the Ta)'lor 
Marl a~ wrll as in thr presentation of some data on the position 
of the A nstin Chalk reference has aln'ady been made to the gen­
eral grolog1cal structure of the region. Several borings away 
from the fidd show that there is a general dip of the forma­
tions eastward or southe[lstward. of some 60 to 100 fcct per 
mile. This is also known from earlier studies in this part of 
the State. Some deep borings at Rockdale show a considerable 
1hirlmrss of the pORt-Austin marls at that point, and this sug­
gw;t'l the existence at Thrall of the crest of a fold runnins tl'ans­
vc-rsely to the general monocline dipping to the southeaRt. The 
strlletnre immrdiately responsible for the retention of thc oil in 
the igncous rock is no doubt thc dome-likc form of the body of 
this rock, as it Iies imbedded in the marl. Whether this form 
is to any extent the result of deformation by tectonic forces or 
whether it is to be ascribed mainly to the original form of the 
igneous rock, must at present remain a matter of opinion. If 
the igneous body was a volcan,ic extrusion its form may very 
well have been from the first what it is today, except that it 
has br(,1l titled southeastward with the formation in which it is 
contained. 

Origin of the Oil 

Vp-ry little needs to be sa,id on this subject. 'rhcre can hardly 
be any doubt that the oil in the Thrall field has been derived 
from the organic material contained in the Upper Cretaceous 
marls. '[,hese marls will almost invariably yield oil by distilla­
tion. The hydrous metamorphism of the- igneous pock very 
likely proceeded rapidly. It may have been favored by thl:' 
preseuec of water nnder a considerable pressnre. This change 
was of course effected first. 'rhe oil filtercd in later. It may 
have mi6'rated into the igne-ous body through and along somG 
nwr(' or less perviolls layer upward along the dip from th,~ 

southeast, after the Cretaceolls beds were tilted into their pres­
ent posit,ions. 01' it may have filtered into the pO~'ous rock 
directly from the marls above and below. The theory has 
bren advaneed that the oil may have migrated from S0111e mort' 
deep-seated sourCe along the vent, through which tlw igneous 
material was forced. It is rcally quite natural that such a 
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theory should suggest itself. It cannot be disproved. To thn 
present authors it seems far-fetched. The Comanchean Creta·· 
ceous which underlies the region has a considerably smaller bit­
uminous content than the Upper Cretaceous, and concerning the 
nature of the beds underlying the Comanchean, we know very 
little. The nearest exploration into these rocks waR rcce·ntly 
made in a deep well at Georgetown, and at that place the 
Comanchean is found to rest on incipiently metamorphosed slates 
that have, long before the Comanchean time, given up what 
bituminous material they may have once contained. 

Composition of the Thrall Oil 

The following thrre analyses of the Thrall oil wpre made dur­
ing the early history of the field, and arc given here for general 
information. The oil is red, of low specific gravity, 'lnd has a 
paraffine base. It resemble'S the Corsicana oil, which comes from 
a sand in the Taylor 1\larl. For fuJI information on the chem­
ical nature of this oil tIle reader ,is referred to the thorough re­
port on this subject given in an accompanying separate papel' 
by Dr. E. P. Schoch and Dr. W. T. Read. 

Speeltlc lrravity at 60 delr. F. 
}'lash poinL __________________ _ 
Burning poinL ________________ _ 
Water ________________________ _ 

Distillation (Engler method) 

Up to 212 deg. F ______________ 
212 to 3DZ deg. F ______________ 
30'2 to 392 deg. F ______________ 

39'2 to 482 deg. 
F ______________ 

48'2 to 572 deg. F ______________ 

572 to 662 deg. F ______________ 

Above 662 deg. F ______________ 

IWsidue ________________________ 

-------- ----------- ------
o.&q= 39.1 B. 
70 neg. F. 
70 deg. F. 
None 

Per cent Color 
6.()i) None 

14.00 None 
11.00 None 
12.00 Prime 

white 
12.2Q Primr-

white 
14.80 Cr .. am 

white 
4.80 E"'{tra 

pale 

8·8OlLemOn 
pale 

10.80 Orange 
I pale 

3.20

1

RCd 
~.4 

, 

O.830=3R.8 n. 
74 <leg. F. 
74 dcg. F. 

Per cent Color 
.~ () NOIlf' 

]5.4 Kone 
14.4 NOlltl. 
11.4 Prime 

white 
13.2 Prinlf' 

white 
19.60 Cream 

white 
1l.SO·Extra 

I [laIc 
9.00 r.rmon 

pale 

HI 
.--------

O.82f1-=~<).g B. 
70 d,'g. 1". 
70 d,'~. F. 
NOlie 

Per cent (Jolor 
&.0 None 

12.0 None 
13.2 ~one 
12.0 Prime 

whit .. 
12.4 Prime 

whit" 
14.00 Cream 

white 
6.40 Extra 

pale 

6.00 T,PTTlon 
pale 

4.10 Orange 
pale 

7.00 Red 
3.4°1 

---- ---
1. Oil from the Murphy well No.1, Thrall fielll, Williamqon County, 'l'cxaR. From 

igneous f{}(,K at &11 to ')]:! feet. An. by .r. E. StlllIkp)). 
2. Oil from Oorsicana Petroleum Company (H. A. Stiles) well No.2, 'l'hrall field. 

Wil1iam"on County, oepth 707 to 96.) fprt. An. b~·.1 J. ~tllJlk('n 
3. Oil from Taylor Oil and Gas Company weB No. 1, Thrall field, William,on County •. 

'l'e'.us. F'rom igneous rock at 827 to 928 feet. All. hy .J. 1';. Stullkcll. 
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Oil Prod uction 

The initial production of the wells in this field varird g;rea tly. 
Data on this fratnre of the production wer-e secured from 105 
wells, ont of whirh number thirty-five were dry. Seven of the 
remaining wells had an initial production of less than eight 
barrels a day, while seven other wells began with a production 
of more than 1000 barrels a day. The largest initial produc­
tion was estimated at 5000 barrels. This was from the Murphy 
Oil Company No.1. I'\inctern wells came in with twenty-five 
barrels, while fiftern began with an average of about 600 barrE'ls. 
Twenty-two wells averaged some 120 barrels at the start. 

'I'ABLE SHOWING T~TI'[A 1. PRoDuc'rrox I,\, BARRELS PER DAY OF SEVENTY­
TWO W1<:LL8 IN THg THRALL OIL FlgLD 

Number of Wells 
----------. ----------- -----
From ,,IIfJO to 1001 barrrl"__________________________________________________ 7 
From 1000 to 2m baITPi"___________________________________________________ 15 
From 2()0 to 41 barr(~lR_____________________________________________________ 2'2 
From 40 to 9 barrels________________________________________________________ 19 
FrOnt 8 to 1 bllrrcl__ ______________________________________ ______________ 7 

The first few wells that were drilled were larger producers 
than any other equal number of wells drilled later. Four wells 
were repol'ted to have an initial production ranging between 
2000 and 5000 harrels. All of these were drilled early. Of sixty 
produrtivc wells on one lease, whose initial production is known, 
the first twenty drilled had an initial average production of 393 
barrds; the ",('('ond twrnty drilled an average initial production 
of 165 barre18; and thr third twenty wells drilled had an aver­
a~e production of only 27.5 barrels. As the developmrnt of the 
field pro~rcssed and as the we-lls were drilled farther and farther 
from whel'e the igneons rock was thickest, and wherc drilling 
"happened to begin, the initial production rapidly decreased. 

Relinble rc-cords of the production of seventy-nine wells were 
.obtained and have been made the basis of some calculations to 
,determine more precisely the average rate of decrease in pro­
duetion in inc1ividnal wells in this field, Measurements on the 
production of each of these wells had been made when they 
were first brought in and observations were again taken later, 
on two dates separated by an interval of ten months. By ar-
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ranging these observations in their proper sequence, from the 
beginning of the production in each well, it was found that 
the average decrease in the production of this group of wells 
was about as in the following table: 

TABLE SHOWING 'PUR AVERAGE DECREASE OF PRODUC'l'ION IN SEVENTY­
NINE INDIVIDUAL WELLS IN 'l'HR THRALL FIELD, FOR 

'1'HE FIRST FIFTEEN MONTHS 

Per cent 
at Initial 

production 

Initial production___ ________________ __ ______ ________ ______ __ ______________ __ ___ 100 
Production at end of first month______________________________________________ 51 
Production at end of the fourth month_______________________________________ 17 
Production at end of the ninth month_______________________________________ 7 
Production at end of the fourteenth month_________________________________ 1 
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Figure 4 .... Curve showing the average decrease 
of production from the Thrall oil 
field in 79 wells of moderately low 
initial production, shown in percent­
ages of the initial production during 
the first 16 months of the life of the 
wells. 
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None of the- largest wells were included in the lot averagwl 
in this table. It included only six wells with an initial produc­
tion of more than 500 barrels per day. For nine of the large)' 
wells, not included in this table, and having, with one <'xception. 
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an initi::tl production of more than 500 barrels and mostly pro­
ducing more than 1500 and up to 5000 barrels, data were se­
cured which gave the production at irregular intervals for the 
first fourteen days of each we-II. These wells had a combined 
,initial production of 15,150 barrels a day. By properly group­
ing the data at hand, it was found that, the average rate of de­
crease in the production of these wells was at first ml'ch morl~ 
rapid than in the case of the- smaller wells, already discussed, 
being about as follows: 

'l'ABI,E SHOWING 'l'HE AVERAGE DECREASE OF PRODUCTION IN NINE ~ARGE 
WELl,l,j IN THE THRALL FIELD, DURING THE FIRST FOURTEEN DAYS 

Per cent 
of initial 

production 

On first day _ ____ __ ______________________________ __ ____ _____ ______ __ ____________ _ 1()() 
011 third day ___ __ ______________________________________________ _________________ 56 
On .igh th day _ __ __________ __________________ __ __ __ ____ ______ ___________________ 37 
On lourteenth day _ __ __ __ __ ____ ______________ __________________________ _________ 24 
After sixteen months________________ __ ______________________________________ 1.3 

100 

\ 
\ 
\ 

\ 

1\ 
r--... 

I"---
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Figure 5 .... Curve showing the average decrease 
of production from nine of the large 
wells in the Thrall oil field, during 
the first 14 days of their yield; 
shown in percentage of initial pro­
duction. 

The daily production of a few wells is given below to show a 
few indi vidual cases of the rapidity with which production de­
creased during the first few days after the wells were brought in: 



...------------------------- -

The Thrall Oil Field 59 
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l'ro(itlf'tion 
in bal refs 
pcr dav 

Well Xo. 136* __________________________________________________ Mart"h 28, 1915 5,000 
April 6 3,000 
April 7 2,000 
April 8 1,500 
"pril II 1,400 
April 16 1,200 

Well No. 12L __________________________________________________ April 1 3,000 
April 2 1,000 
April G 700 
Apnl7 500 

Well No. 122 __________________________________________________ '\pJiI 7 ,,00 
April 8 350 
"pnl I) 250 
<\pril 15 200 
'\pril 19 2(l() 

Well No. 124-__________________________________________________ \pl'il 7 2,000 
April 8 1 ,;)00 
April <) 1,O()() 
.ApliI 15 2flQ 

Well No. 71. ___________________________________________________ Mar!'h ~l 4(i() 
Avril 2 ::If>O 
April 6 :mo 
April 8 2rH) 
April 11 175 Well No. L ____________________________________________________ Marrh 30 400 
April 3 150 
April 6 100 

Well was drilled deeper and gave, onlAPlil 14 175 
April 16 150 
April U 112 

,--------------------------
"After fifteen months this well is still maklllg about fifteen barrels. 

The general falling off in production for wells of more nearly 
average size may also be shown by data on some individual wells 
as in the table below. In the first column the initial pr-oduetion 
is given; in the second, the approximate production of the same 
wells on October 2, 1915, or about six months after the field 
was opened up. The wells at the bottom of the middle column 
had been drilled only a short time when the productions shown 
in this column were obtained and hel1(~e are higher than the 
average. Tjikewise the bottom of the third column shows the 
production at nine months after the wells were drilled, while in 
the upper part of the column is shown the production fiftePll 
months after the wells were drilled. The middle of the third 
column shows the production about twelve months after th~ 

wells were drilled. 
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TABLE SHOWING THF DJO:CREASE IN PRODUC'l'ION IN BARRELS PER DAY, 
DURING A PERIOD OF' FIF'l'EEN MON'fHS, O~' THIRTY-TWO 

WELLS DRILLED ON ONE LEASE 

InWal 
proiluctlon 

Production six /prOduction fifteen 
months after the months after the 

field was field was 
opened up opened up 

400 35 2 
470 40 2 
600 45 1 
900 35 8 
878 35 ~ 
10 1 1 

53S 3.5 3 
,,0 2() 2 

@ ~ ID 
150 25 8 
50 20 2 

150 20 1 
~ 00 ro 
60 35 ~ 

100 10 1 
2() 85 10 
25 35 2 

400 100 1 
1500 50 0 
~ C~ 20 
100 ~5 1 
150 25 1 
100 20 1 
10 6 1 
o 0 () 

(;0 20 1 
() 0 0 

50 50 1 
35 30 12 

:g 3~ I 2~ 

AVerage--~;-- ~~--I-- _2_0 __ ~ 

In July of 1916, about sixteen months after the field wa,g first 
opened for development, the writers secured an approximate 
estimate of the daily production of one hundred and thirty­
cig'ht wells. The following is a summary oj' the data thus ob­
tained: 

AVERAGE PIWDUC'fION OF 138 WELLS SIXTEEN MONTHS AFTER FIELD 
WAS OPENED, IN BARRELS PER, DAY. 

Size of Daily Production ~urnber of Wells 
--------- ------Below six barrcls_ ________ __ _ _ ________ __ __________________________ _ ________ _ 96 

Between six and ten barrehL______________________________________________ 12 
R('tween e]('ven and twenty-live barrels___________________________________ 22 
About twenty-six barrcls_____ __ ____ ____________ ___________________________ 8 

'l'hus almost 70 per cent. of the productive wells were at that 
time making less than six barrels of oil per day, while only 6 per 
cent. of them were making more than 25 barrels per day .. 

Some other features of the production ill this field seem 
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worthy of notice. The wells with the largest production are 
located on the north and the south slopes of the dome-like igneons 
mass. There is also another tract of relatively large production 
On the northwest edge of the igneons mass, where most, if not all 
of the oil came from the shell breccia on top of the north fringe 
of the igneous body, and where this oil-bearing sedimentary 
layer itself soon disappears farther to the north. It is also to 
be noted that the largest well was drilled in on the stopper slope 
on the south side of the igneous body. See Figure 6. 
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Figure 6 .... Sketch map showing the distribution of wells giving different amounts 
of production in the Thrall oil field. Contour lines show elevation 
of upper surface of oil-bearin g rock in feet below sea level. 
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Total Production of the Field 

The total production of the: Thrall field to the present time 
(Kov. 4, 1916) is, in round numbers, 1,500,000 barrels. '1' he 
present monthly production is about 24,000 barrels. The 
statistics are mainly from shipments made, and shipments by 
months have heen about as in the table following: 

PRODUCTION OF 'l'IIRALL OIL F1ELD, FROM MARCH, 1915, TO NOVEMBER ~, 1916 

Man-h, 1915 ______________________ _ 
April, lqI5 ________________________ _ 
May, Im;, ________________________ _ 
lInne, ]015 ______________________ _ 
.July. 101;; ________________________ _ 
A IlI:IIRt. 1915 _____________________ _ 
fl~]lternber. 1915 __________________ _ 
Orto b<>r, 191'; _____________________ , 
Novcmb('r, 1915 __________________ _ 
Drcember, 19Hi ____________________ : 
.January, lOHi _____________________ , 
Frbruary, 1016 ____________________ 1 

Marrh, 1916 ______________________ _ 
A pri!, lmn _______________________ _ 
May, 1016 ________________________ _ 
.J une, 1f116 ________________________ _ 
July, 1016 ________________________ _ 
August, 191(; _____________________ _ 
f-irptpmbcr, l!H(L _________________ _ 
October, 1916 ____________________ _ 
November 1-4, 191G ______________ _ 

TotaL _______________________ _ 

Gas 

Barrels of 42 Gals. 

n.143 
93 ,8O(l 

2w,10\l 
160,086 

08,0'20 
76,650 
00,443 
79,675 
91,515 
87,434 
93,564 
51,815 
53,3:l4 
57,381 
63,007 
3Q,827 
44,5'21 
39,400 
!l3,837 
24,-101 
2,540 

l,483,G1~ 

::\Tany of the wells in this field produced some gas, and the 
gushing- of thl" lar~er wells was generally ascribed to f!'as pres~­
nrc. Only one wrll in the fit'ld can be regarded as a gas well. 
This was well Ko. 104 in Ollr serial numbers, or Taylor Oil and 
Gas Company well No. ;14. It is located on a part of thl;: igneoLls 
body which projPeis to the sonth in the southwest part of the 
fjpld. The initial PJ'Odlwtion of this well was estimateo at four 
million ClIllie fret per day, hut this rapidly declined to less than 
ollo-fortieth of the estimated initial yield. This occurrence led to 
an invcstig'ation of the gas production in the other half hundred 
wells of this company. The tests made show that about half 
of their wells produced some gas. The measured gas yield in 
twenty-foul' wdls rang'ed from less than a thousand 10 nearly 
two hundred thollsand cubic feet per day. Five wens produced 
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more than 25,000 feet per day, four produced more than 5000 
and less than 25,000; while thirteen produced less than 5000 
cubic feet. 

Prospecting for 017 in Similar Igneous Bodies 

The chances of finding other oil pools like that at Thrall 
must be considered very small. The accumulation of the oil in 
this field has been contingent on several rarely reCUlTE'nt gC{)' 
log-ieal conditions. The volcanic activity responsible for the ex­
trusion of the igneous material would limit the chanres to the 
Upper Cretaceous sediments, unless this activity was indeed eOll­
tinued in the Tertiary age. For sneh eontinued activity th~re 
is as yet no proof a.s far as the central and east parts of the 
State are concerned. On the theory, which we believe is cor­
rect, that the oil has its source in the bituminous materials of 
the Taylor Marl, similar pools cannot be looked for in volcanics 
in the Austin Chalk, or in the ~W oodbine sand. Anotnrr rr']ui­
site condition is evidently to be found in the unusual metamor­
py;-sm by aqueous agency which the original igneous rock has 
undergone at Thrall, leaving it sufficiently porous to absorb the 
oil. Other igneons bodic.'l that were in all probability made 
during the Upper Cretaceous age, are known to be still in their 
orignal unchanged condition, as Pilot Knob and various bodies 
in Uvalde and ::\IcKinney counties. These volcanics are, fur­
thermore, probably to be looked for only on the outer and lower 
side of the Balcones escarpment. (See ];'igure 7.) ThiR mark.., 
a line of compound fractur~s and faults, the adjustments of 
which no doubt caused the igncolls aetivity. Some altered ignc· 
ous bodies along this line have been uncovered and laid ban' 
by erosion. If any of these ever held any oil, it has vanished 
long ago for \\'ant of a retaining: (~over. This rireuIIlstance stilI 
more narrows the belt of prospective po:-;sibilities on its north­
west and north side. A further unfortunate circumstance, un­
favorable to the discovery of possibly similarly pla!~\·d n1E'ta­
morphie igneous bodies, is the fact that the marls which owrlir, 
arc almost devoid of beds that resist erosion more effectively 
than the main body of the marl itself. This renders it very diffi-
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cult for the geologist to detect any structures that might other­
wise indicate favorable conditions underground. 

Figure 7 .... Map approximately locating a belt following the down­
throw of the Balcones escarpment, where the Taylor Marl 
and the overlying Cretaceous and Tertiary deposits are 
from 0 to 2500 feet in depth and where igneous bodies 
like that at Thrall are believed to be most likely to occur 
in situations analogous to those at Thrall. 

Pal'll/lin (Ozokerite) 

Early in the development of the Thrall oil field the operators 
were confronted with a serious proposition, in that the flowing 
wdlK aJ1(l thc surface pipcs whieh earried the oil to the storag.? 
tankK soon bccame stopped up with a yellow wax that appeared 
to 1)(' ordinary paraffin. l\Iany of the operators stated that they 
IlCVPl' had Keen oil wells so badly affected by paraffin. 

The flowing wells closed up at a depth of 250 to 300 feet, 
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'while the tubing in the wells that were being pumped frequently 
,yould be more or less filled from the top to the bottom. It 
was not uncommon to see surface pipes entirely filled with this 
wax. In the case of the surface tubing, it was necessary to re­
place this with clean pipe, to remOVe the pipe filled with the 
wax to the boiler and Tun hot steam through it, thereby meltin:..\· 
and hlowing out the 'rax. '1'he Murphy Oil Company patented 
a ,steam collar which was fastened around the tubing at a d('pth 
of 230 to 300 feet, and when the wax began to ehoke the oil a 
strong current of steam was passed through the (~ol1ar and the 
paraffin would be melted and bl'ou2'ht to the surf<1('(" h~r tIl(' oil. 
Possibly the most effeetive device used in this field fo1' cleanin~ 
ant the flowing wells was an iron bar some twelve or fifteen feet 
in length, upon whose sides were small slu;2's, so hinged that 
upon being lowered into tll(' paraffill tlH'~' rpstpd flat a!':ainst tlw 
iron bar, but as the bar was raised they spread out almost 
at right angles, bringing the wax to the surface. 

Some of the weUs that were being pumped had to have the 
tll bing pulled and steamed out at least every fifteen or twmty 
days, while those wells less badly affected had their tnhillg pulled 
at 10n6'er intervals. The rmrfaee pipes were affected to a greater 
extent in the winter season than during the snmmer. 

A review of the wells affected most reveals the fact 7hat they 
are located mostly within the area of the igneous roclL Some 
of the wells drawing oil from the shell breccia were slightly 
affected, none very badly.' 'IN elLs located where the igneous rock 
was thieke..~t seem to be affected more than where the ignrous rock 
was thinner. Also wells having a Htrong gas l?l'('ssurp w('re af­
fected by the paraffine more than those' with light pn'~stll'e, 01' 

with none. '\Vells that made a little salt water were always fn>c 
from the paraffin, but olle ('viI was as fil'l'ions aR th(' othel'. 

Ther(' was no att('lllpt mad(' to .s('J] the plll'affin. Each w('11, 
when cleaned, yielded from a few ponnds up to two or thr<'e 
hundred poulJds and sometimes more, The substance \\'11<; to 
some extent used as fuel, and some was eVP'll used as road ma­
terial 10 protect the surface pipes "'here t11(')- (,J'ossed t11(' road. 
:JIany tons of the ,yax WEre hrought to tIl(' surface dlll:iu;:!: 1 he 
most active time of oil prodlleiioll. 
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The first thirty-one producing wells on one lease may be used 
to g-ain an idea as to the number of wells that were afl'ccten 
by the paraffin. These wells are representative of the entire 
field, for some of these wells are in the shell breccia, some are 
located where the igneous rock is thin, and the others 'where it 
is thickest. 

TABLE snOWING 'l'HE REI,ATIVE AMOUNT' OF PARAFFIN IN 'l'HIRTY-TWO 
WELLS 

I 
Approximate I 
8d~~r~T~n ~~o- I 

!barre]s per dayl 

None -------------------- _________________ ::==-:::=_' ·~-20-~1 
Very sligh!. __________ ---------- ----------- -- ----------------- 50 I Slight ________________________________________________________ : 100 
Considerable --------- -- ----------- ___________________________ 1 500 I 

Amount of Paraffin 
Number of 

wells 

7 

" lZ 
6 

'1'he amount of paraffin evidently varies with production. In 
'lome places there are local variations no doubt due to other causes. 
Well No.7 was very badly affected, but the wells that completely 
surround it were e·ither entirely free or were only very t;lightly 
paraffhwd. Fonr of the wells that surround it are not over two 
hundred and fifty feet away. The same connitions are repeated 
with respect to WeE No . .19. 

Several samples of the paraffin-like suhstance were collected 
from various parts of the field and were submitted to Dr. E. P. 
Schoch for chemical analysis. The results of his investigation 
will be found as a separate paper in this bulletin. lIe has foun(l 
that what was generally known in the field as paraffin has 
physical and chemical prorel'ties known to be characteristic of 
ozokerite. 
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APPENDIX 

Well Data 

EST OF WELU3* 

67 

I_ease well Log ot Wen General 
Remarks. No. curb, in 

ft. above 
gea level 

---~~ -.~~~---~~~-~-~.-

2 

5 

6 

9 

10 

Jl 

12 

13 

14 

OORST(,A~A PETROLEUM COMPA:'>Y. 

460 ~nrfaee, .hale an,l I':llmbo, 0--100: Aane!, '00-- Greaffit deal of 
]60: "lwln anrl g-nmbo, ]fi<J.-500: sanrl, oM: para ne. 
;:;10'; e::haI~ ano gnmbo. fil()-fJ(i'1: Iim(' FllwllA, 
fIlS-670: oil ""n,i. 670--75'1: hlne .hale, 771-
ruo; sanrl. R10--R20: blue shale, 820--870. 

~77 Oap, 7()1-707; pay, 707-g3l): below 95() there 
was gumbo. 

SOO Soil, 0--0,: yf'llo\j; clay, .0~60: g-my rork, 60--63: Great deal of 
blne shale, 63-400: gumbo, 400707; sanr) l'arnffine. 
(slig-ht show of oil), 707-710: i("llmbo, 71<J.- Little 
S4S: oil I:!and, 8j~-MO: gnmbo, 81)0-802. paraffine. 

469.5Snrfat"e rlay, O-!l: ~hnl(' nnrl gnmbo, 5-1!j(): 
sane! "lth .Iig-ht .how of oil, F'()"']f>O: shalr Great rlral of 
and g·urnho. lfiO-t:;O~: Ran(l with <;;lia-ht Allow paraffine. 
of oi], lj03-512: qha]~ fino g'l1mho, !)]2-(jO~; 
hard ro('k, (')()-,...m5: shale an,! g-nmbo. f,l'i--
fi45: ~nmbo ano harn formation, 646-716: 
hard rock, 716~72Z: pav, 7ZZ-7Q7. 

498 ISoil, 0-5: yellow clay. 5-00: rock, 6O-6R: hlu(' 
shale, 63-410; gumbo, 410--715: .anr! with Little 
show of oil. 71')-722; gllmbo, 722-8t[}: oil paraffine. 
t:.anr1., 84f"J-88G: g-nmho, &~l-888. 

462 Surface, 0--5: shale anrl gumbo, 5-676; rock. "\1o parallioe. 
H7()-(i8fj: gumho. flR()-782: oil -=;anrl. 78"2-D70: l\1ake'i some 
limp fork. <l7(}'-()77: gl1mho, <)77-<)81. "lilt wnter. 

498 ~nil. 0-::;: Yf'Il0W dilY. :'}.-f8: rork, Ci:i-67: shal(l, GrC'"nt (lea] of 
, 67-400: gumbo. 40C, 707: Aane! with show of lIaralline. 
I oil, _ 707-710: ~hnlp. ntHI gumbo, 71()--842: oil 

~anll, R4-2-i'-8--t: -=;halt', RS4-&&L 
4G1 Surface, (J..6: shale, "-1o(); sand with show of '<0 pammne. 

oil. 1:10--160: ql1111e nn(l ~tllnbo, ]6o--m5: ~ftnct -':lake-c; a 1ittle 
with 'lhow of oil, 505-110: shale and gumbo. i-;ult "ater. 
fi10~626: rock, 626-628; shale, 628-655; Oil

l 
sand, (i53-!J08. 

:16:) Soil, 0-6: f.:hale nn(1 gumbo, (i-710: rork. 7!iO- ~ome paraffine. 
753; gumbo, 755-770; sand, 770--815; gumbo, 
815-821. 

491 Soil, (J-.{; ydlow day, !)--~8: lork, !)8-62: shnlf', A little 
G2-10(); gumbo, 400--8JO: oil sand 8-10--873; paraffine. 
shule, S7;J-&SO. 

463 Surface, <J.-O: <hnJe anr! gnmbo, 6-1;;5: 9and Verv little 
with ~how of oil, l;}')-J(JO: shal(, HrHl g"llmbo, paraffine. 
1fJ()-;;o8; "ane! with show of oil, 5()8-51~; ,11al" 
and gumbo, 51;~-(lOO: sand with :o;.how of oil, 
GOO G05; shale and gumbo, 605-{,3il; pay sand, 
O;18"()72. 

501 iSurface, <J.-:>: yellow clay, :;"'64: gray ro('k, 65- ... little 

I 
68: blue shale, 68-420>: gumbo, 4~(J..840; oil naraffine. 
Jand, 840--869; shale, 869-875. 

476.3 Surface, (H;: shale and gumbo, 6-770; oil "\1o paraffine. 

I 
sand, 770--813. 

,72 Surface, 0--6; shale, 0,,1"0; oil sand, ] 5()-1fi5; A. little 

I shale and gumbu, 13,j-721; oil sand, 721-787; paraffine. 
gumbo I 787-790. 

*In the drill records the g-reen chlorite is almost invariably ca!Jed "oil sand" or 
merely "8 and' 1 • 
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1 ('a'o{t~ weU Log of Well General 
Remarks. ).To. (Iurb. in 

ft. above 
sea level 

I:; til, 
1& 178 

17 17V 

18 j~1 

19 1/)2 

2U rn, 

21 181 

22 18& 

2:1 4'11 

21 11,3 

2;) ~k;} 

2& 1711 

27 487 

28 Y:4 

~J :;()I 

30 4trl 

31 176 

~2 47~ 

33 :;OJ 

34 180 

~5 4s,; 

;m 470 

;17 460 

Hhale and gumbo, 0-80"2; oil sand, 8m-S41. No . paraffine. 

l
!,;urtH(~" 0-(,; ,hale and gumbo, 6-804; sand A lIttle 

and ;:o.haJe, 804-82,'); ..,hale and gumbo, H2::t-004. parathne. 
Hhale and gumbo, ()-818; 011 sand, 818-838; A little 
~wHbo. 838-8.3~~. par!1fhne. 

I"l! ill aud clay, 0-40: shale, 4()-60; rock, 60- A little 

70'2: 011 band. 782-7V2: shale, 79"2-8'21. . 

I 

(It; gUlIlbo and shale, 61-773; caprock, 773- parailme. 

Em th aIJ(i day. (}-.to; lillie rock at 350; shale, \\orkmg" some 
4U 160; ,hale an,j gumbo, 160-230; shale, 230- gao, July IS, 
t:-)(~: !-.how of oil, 4.30; shalE' and gumbo, IG16. Great 
4")()-{i,i: shnle, 667-730; caprock, 7.30-73~); oil deal mOf 
band, 7'::3-0\)0; bhale, 800-80;:). par~ ne. 

Ear til "lid clay, 0-.'iO; rork (limestone), 50- A IlttIe 
51; 6hale and gumbo, 51-~70; shale and hard parailine. 
grllllbo, 270-468; gumbu and shale, 468-7&:;;1 
caprock, 7(jj-772; oil sand, 772-832. 

Shal" aIlll gumbo, 0-81i; OJI sand, 812-!!40. A little 

:-;llalc and !,'1.1mbo, 0-55; hard rock, 55-57; par.afune. 
ohaIr and gumbo, 57-83!J; oil sand, 839-&18. A I~ttle 

Shale and gumbo, (Hi!l; rock, 3()-51; shale and ]Jaratline. 
g-umbo, 51-85.5; oil sand, 855-870; shale, ;a~~~~c 
87(f-8!JO. • 

~hale and gumbo, 0-400; oil saud, 400-405; -
~h ale and gumbo} 40;)-600; oil sand, 690- ~OakParaffi.Ile. 
HI'::' JJ. es SOIne 

i Eartl}' and clay, ()-4(); shale, 40-90; hard lime- salt :water. 

I 
!-.tOrlC 9J-Hl' gumbo and shaJe '91-867' rock A dry hole. , ,. '." Green igneous 
broken formation, po~slbly 011 sand,_ fih7- rock prese t 

,877; shale; 1170-1l~~ !~me.~to~c, 1180;:1582. Samples otg~een 
Shale and gumbo, 0 ,60, 011 saIJd~ 70.:r--847. ,igneous rock 

!taken from 

!,;hale and gumbo, 0-60; rock, 60-62; shale 1u~ii hole 
and gumbo. 6L-;)l;{); 011 sand. 52.o-~2D; shaler . 
and gumbo, 525:-846; ~alld, 846-8&l; shale, I 
fihl-fl4H. 

Sh~jc ano §"lU~l~?, ~'j.J; rock, Z5-77; ~hale and Very little 
. gumbo, 'HH~, 011 s~nd, 8±J-8~7. Iparaffine. 
~halr aIld gUlllbo, ()-&:>,; pay, 86:>-880. IVery little 

!ChlY. (}-35, rock, :;;)-36; shale and gumbo, 3G_'~llrathlleffi 
~3-5; 011 ,',awl, 8;);).-870; shule, H7Cf.-8S3. jo~-i ~:~~ j~e~ 

I
Shen breccia. 
Green igneous 
rock present. 

!,;hale aud gUIIIbo, 0-770; oil sand, 770-870, 011 is iu shell 

I
bICCCIU. aboyc 
green igflCOU5 
irock 

~halB aIlo gnmbo, 0-820; oil sand, 8"20-88.3; Gree~ iglH'OUS 
,hule, 88,-800. Irork noted on 

durnp. 
Shale and gumbo, 0-00; rock, 60-61; shale I 

and gumbo, 61-700; llard gumbo, 700-&14;' 
oil sand, 844-&:>4; gumbu, 804-<;w. I 

~hale aud gumbo, O-J.1U; bandy shale, 3;'O~860; I 
bhuJe alld gumbo, 3by-S20; 011 ..,and, 820-894.1 

.Pay J R.ume gre€l\l Igne({)~8 luck, 9-'2o-!),3.j; rock. Green igneous 
(,(J-61, total depth, VW ft. iro('k founu on 

IHhl:!1~ and gumbo, 0-145;_ E:uu_dy shale. 143- g~l~~~'igneous 
1~, ,hale and gumbo, LiO-Ho; sandy shale, rock is found 
~.]~~n: ,hale and gumbo, 12C-6,16; 011 sand, on dump. 

Shale awl gumbo, 0-'30; rock, 30-.')1; shale Green igneous 
and ~1l111b(j, 31-612; sand, bIt-GOO. k' f d 

)~~c d~~p~un 
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38 38 

39 SfJ 

40 40 

41 41 

4~2 42 
43 43 

44 44 

4, 4:; 

46 46 

47 1t7 

';8 18 
49 ·19 

50 30 

51 .i1 

52 ,}2 

53 53 

54 54 

55 .N 

56 36 

57 57 

58 58 

59 [9 

00 60 

&1 61 

62 62 

sea level 

4-76 Shale, (}-50; rork, 3(}-,jl; :o;hale, 51-743; gumbo, G-rflcn hrnrolls 
7-j:;}-875; oil sand, 875-9"'23. roek 1'" found 

I 

Hard rock, 
;)().j: hard 
1170. 

nn dump. 
100-]08: lime and shell" !J{)2- A dry 1101e. 
gnmbo, 004-1160; chalk. lHlO- On~'n iL.:neOllS 

rock fonnd 
on dump. 

4~S 'qJ] a If' , 0--30: rock, 50-3]: 8halr and gnmbo, .')1- On'l'Tl ig-Ileon8 
t'2(); oil ."and and light .;,l!mv for oil, 420- ro('k seen in 
4"23; f:hale [lncI gumbo, 42~HJ28: oil sanll. dum!). 

I 
(j.~8-6R3. 

4fi2 Shnl~ and !!umbo, ()t-..j.20': oil ;;,and and 811n1(' , 
·120--126: 8hale, ±~6-72;): pay. 72;)-775. 

f70 Shale nno gumbo, G-72n: oil banll, 7~()-807, 
.JU.J Very hard rock, 100-108: gao ohowing- <and, 

84.,}-S19: oil RUllIl, ~q08: ,hul!', <J(JR-018. 
407 IIar'd rot'k, Hl0-11}.i; 011 ~and, 80(, UCt'2; blue 

,hale, 002-81~? 
:;OJ Harcl fork, 7.J-i(i: <;;:11('11" and $=;hale, sa.:;.. FlR4: 

oil !'anrl, &~-t--9()2: fohnle and gumbo, ilO~-()07 
4iCt Hmo rock, 9,),-100: (111 stUlIl, {)(),')--!f2'i: Fhnlf', 

I q~7-93; 
483 liard rock, 0()' ;);i: oil <and, 012-Ml: blue 

shale, 041-Q46. 
,!<)O Water gra,'cJ, (l(}-100; nil ... awl, Q24-'l'4'J. 
Hr3 Hard rock, ltO-]J~; oil f,and, U::::;)'~~JUO; blue 

Rbale, 060"00:>. 
·182' Hard rock, 1H1-11,'): ... hell rork anci ~nmbo, i 81fJ.-920: oil sand. <)2{).4J2: shulr, 042-<))7. 
'189.6 ISI101(' and g~lJIho. 0.-120: hard fork, 120 12~: 

I shale- ann gumbo, J22.-DlZ: oil Runtl, [/12-!l.{.3; 
I sbale, 933~94:l. 

198 ,Shale, 0--10()': hard rock, 100--](1'2: shalr anr) 

I 
gumbo, 10:2-877; 011 sand, 8'77-800: ~harf'. 
8'J(j-90~. 

? I~hale, fJ.-I00: hnrd rork, 100--102: ,hale and 
g"lllnbo, I(1:2-83(l; oil sand, 83G-8j2: gumbo, 
S,}'?-S.37. 

483 Shalt" 0--110: nwk, llfJ.-ll1: shale, 111-120: 
i shale and gumbo, lZo--lYJ5; oil ,and, 933-

<)[)a; shale, 93~-971. 
498 Shal!' anrl gumbo, ()-II);;: rock, 10';-100: _halr 

and gumbu, 106-8;)3; oill"anu, 8,3-874: ~hHll', 
871-879. 

50{) Shal!' , 0--80: hard ro~k, 8()~81: shalr ntHI 
gumbo, 81-71fi: oil sanci. Pohow of oil an.l 
gas, 7li'i-735: sandy shale, 733-780: shal!' and 
gumbo, 780-897; oil sand, 897-918: silllle, 
91fHr21. 

490 8half', 0--14:;: rock, 143-146: shale anrl gumbo, 
14H-930: oil sand, <)30-948: shale, Q48-%O. 

493 Shalp, 0--150: rock, 15(1-1:>1: <hale and gumbo, Green Igneous 
151-5'20: rock, ;):20-521: shaitl' fino gnmbo, ror.k found 
521-900: oil sanri, 008-<)17: shale, 917-948. on dump. 

4fJ7 Shule, 0-140: ro('k, H()-141: shale and gumbo, Green ignl'ouS 
141-938; oil sand, 008-934: shalr, 954-%6. roek found 

on dump. 
495 Shale, ()-90: rock, 9()-91: shale, 91-140: rock, Green igneous 

14fJ.-141; shale and gumbo, 141-863; oil sund, rock found 
oo3-!I79: shale, 079--981. on dump. 

487 Shale, 0--90: rock, 90--91: shale ann gumbo, Green igneous 
91-943; oil sand, 943-900: salt water and rock found 
sand, 96fJ.-002: shale, 002-90fi. on dump. 

490 Shale, 0--100: shells, 100--104: "hale and gumbo, A (lry hole. 
104--800; hard gumbo, 800-<)75: shells, D7i'i-
9'(1): ohale and gumbo, 9!JO-1160: chalk rock, 
1100-1165. 
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Log of Wen Goneral 
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--- ---- ------ Shale, ()-l6{l; rock, 16()-161; shale, 161-943; Oi~1 
sand, g4J-U4!l; ,hale, 949-957. 

Shale, ()-80; shale and gumbo, 8()-938; oil Green rock 
sand, 9~8-951; shale, 951-9:.8. Ifound on 

dump. 

IJ3 63 400 

64 64 :i()8 

&& 65 

66 6{l 

67 fi7 

68 68 

69 61) 

400 

498 

490 

;;OO? 

180 

Shale, ()-<](); shale and !:'umbo, 9()-933; oil 
sand, 9~3-!l41; sbale and !:'umbo, Wl-ltJ05. 

Shale, ()-llJO; ruck, 10()-101; shale and gumbo, 
lOI-h(i(); pay and broken formatIOn, 800-1 
1>76; shale, 87&-VI0. 

Shale and gumbo, ()-9;lO; thin shells, 93()-940; \ dry hole. 
&hale and l:umbo, 940-1003. 

Shale and J:'Umbo, {)-933; broken formation, A dry hole. 
lI38-V~; chalky shale, 95~-1U70. 

Surface clay, 0-5; yellow clay, &-20; shale, Oollected • 
20-:lU(lo; rock, 3U0-3Ul; shale, 39'1--100; rock, samples from 
:l.Oo-4'Jl; .shale, 4Ul-5OO; rock, 500-591; shale, this well every 
591-560; rock, 000-561; shale and gumbo, ten feet. 
5hl-iJZti; rock. ('~6-(138; shale, 538-700; lime ~('o J>. lB. 
shens and sbale, 790-793; green rock, 795-
827; shalo and green rock, 8'27-836. 

70 70 50() Shale, V-57; rock, '57-58; shale and gumbo, 

71 
72 

73 

74 
75 

76 

" 78 
79 

80 

81 
83 

83 

84 
S;; 

&; 

87 

1 
2 

5 

\l 
7 
8 
(I 

10 

11 
13 

IS 

14 
15 

16 

17 

58-423; rock, 422-425; shale and gumbo, 425-
8.30; shells, 8.)0---859; oil sand and brokcII 
formatIOn, 839-869; shale and gumbo, B69-
905. 

TAYLOR OIL & GAS aOMPA"Y, 
JIll'S. E. Stile. Farm. 

1',G Cap, ~12-824; pay, B2HI'22. Still in pay. Ga~, 1200 ft." 
4,H ('aprock, 71>3-7\1'2; pay, 79'2-906. Gas, 1200 ft .• 

G rt'en Igneous 
lock on dump. 

491 Oaprock, 732-742; on sand, 742--809; gumbo, Grecn igneous 

44') 
-19"2 

41)3 
49;) 
188 
198 

499 

484 
501 

&2~ 

463 
iUS 

49S 

301 

809-827; oil sand, <527-862; gumbo, 862-905; roek present. 
sand and shale, 00:>-1019. .}lakes salL 

water. A little 
oil and no gas. 

/pay , 833-870. 
Cap, 719-724; oil sand, 72-1-759; gumbo, 75V- Some salt 

78~; oil sand, 782-862: gumbo. 862-867, Iwater. 
Pay. &H-8(j·i; gumbo, 8tJ.J-893. 
,Puy, S:-;[l-S70; gumvo, 87{)-872. 

lOOP' 785-789; 
oil san<l, 78'J-\l33. 

Cap, 7<F2-7()7; oil sand, 70'7-802; gumbo, 802-
Sll. 

Cap, 854-872; pay, 873-885. 19,920 cu. ft. 

ICap, 
of gas. 

832-849; pay, Mil-877. I" "m"", ,,~"'" ""'~" ~"''''; oil sand, Initial procruc-
72&-801. tion, 400 bbls. 

Oap, 833-837; oil sand, &33-88'2; gumbo and 
bhale, 882-92L 

T,lke well "0. 26. 
'Cap, 823-855; oil sand, 855-875; broken forma- 1636 cu. ft. 

tion of sand and shale, 875-003. of gas. 
Pay rock, 831-866_ 4\1,680 cu. ft, 

of o;as. 
Pay, 854-874; shale, 874-884. 23<12 cu. n. 

of gas. 

"l'he estimate of production of gas on tile 'l'aylor Oil and Gas Company lease was 
made about July 1, 1916. 

"'rilis and like Ilumbers below give the quantity of gas yielded in cubic feet per 
nay, 
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LIS'l' OF WELLS-Continued 

Log of Well 
No. curb, In 

ft. abo v< 
sea level 

General 
Remarks. 

18 

19 

~o 
21 

22 

23 

?4 

25 

?6 

27 

28 

29 

31 

32 

33 

503 

48.5 
491 

011 

400 

487 

486 

463 

484 

482 

4UO 

527 

~26 

480 

;;J7 

No information about depth of pay. Ini tia! produe­
tion. 50 bbl •. 

Cap, 710-730; oil sand, 730-766. InItial produc­
tion, 150 bbls, 
456 cu. ft. 

I of gas. 
ICap, 816-830; pay, 83o-SH. Dead. No galt. 

II~;;~' b;;~~u;:a;~:~:1~:~:~;:;;~,CI:?'2~~ ~r~~~': ft. 

White shale, 200-300, caved; shalr., 300-540; 
, shale, 540-620, cave<l; shale, 520-709; shale, 
i much harder, 700-8:20; caprock, 8:20-821; on 

I sand, 321-848. 
Oil sand. 851-87'2. Gas, 32,28& 
I m. ft. 

I
TI'iS well begun June IB, 1915. Soil, clay and M, ake'S salt 

gravel, 0-40: white, hard sh('lly rock, 40- water. 
41: shale, 41-230; gumbo, 2~0-2:l5; Rhale, No gas 
285-350; white, harn, shelly rock, Sf:4-3J2; pressure. 
gumbo, 3.').2-360; shale, 360-~OO; gumbo, 3$}()-
130; shale, 430-579; gumbo, 570-000; shale, 
600-630; gumbo, WO-MO; shale, C~68{): oil­
bearinl\' shale, 680-690; gumbo, 690-700; 

I 
shale, 700-730; gnmbo, 7~0-7:l3; gnmho, 7f:...1-
764; shale, 764-827; caprock, 827 (log in· 
complete). 

Pay rock, 82'2--836; bottom of hole. 841.5. Make, Rom" 
Halt water. 
l(;5() cu. ft. 
of gil,. 

Pay lOck, 787-798. 'rhis welJ is 
close to No. 14. 

Surface clay, 0-40; shale. 40-245; gumbo, Dry llOle. 
245-265; rock, 265-266; gumbo, 2C>6-
SO:;; shale, 305-360; gumbo, 360-460; shale, 
400-500; gumbo, 500--560; shale, 5()().-6()4; 
gumbo, 6W-fj20; shale, 620-CX;0; gumbo, (X)o-
792; shale. 792-839; pay, 8.10-835. 

SUlface clay, 0-40; shale and gumbo, 4~31~; Gas. 11,472 
rOck. 313-314; shale and gumbo, 314-720; <,·u. ft. 
eapro('k, 720-7:i4: pay. 724-76'1, 

Clay and gumbo. 0-100; rock, 100-101; shalclnas, 1200 
and gumbo, 101-700; rock, 700-703; Shale1cu. ft. 
and gumbo, 700-727; ro(~kJ 727-731: pay, 731-
765; shale, 765-770. 

Clay and shale, 0-126; rock, 126--128; gumbo No gas. 
and all ale, 128-608; rock, (i()8-0()'J; gumbo 
and shale, 609--789; rock. 78~}--7H2.; shale and 
gnmbo ~ 7!1'2-839; cap, 839-8,);j; pay, 855-870; 
gumbo. 870-875. 

Clay and gumbo, 0-150; rock, 1,,0-152; shale A <Iry hole. 
and Il"umbo, l:i2-7'20; rock, 7~o-721; shale 
and gnmbo, 721-&)4; rock, 864-&15; shale 
and l:'1lmbo, 86;'-873; show of oil at 878: 
rock, 873-875; gumbo and shale. 875-1037; 
shale (show of OIl), I037-11~O: gumbo, 1100-
110:;; chalk, 1105-1110. 

Surface clay, 0-38; rock, 38-39; shale, 39-450; GM. 101,688 
gumbo, 450-532; shale, 532-738; shells, TJ8-

l

cn. ft. Finished 
739; oil sand, 739-768; gumbo, 7&8-771, Sept. 11, 1915. 

Smface clay, 0-10; soft l'oek, 19-22; clay, 22-

I
NO 1[:18. 

41; gumbo and clay, 41-80; hard rock, so-
83; gumbo and shale, &'·7(14; caprock, 704-
762; oil sand, 762-778. 
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-_. --- ----I 

]04 

105 

]00 

]07 

]10 

III 

112 

]13 

114 

115 
116 

117 

118 
11<) 
1:20 

120a 

121 

122 

123 

124 

30 

40 

41 

43 

.7 

18 
19 
50 

51 

1 

2 

3 

:ill 

·172 

4U7 

301 

320 
18-1 

472 

4GI< 
477 
487 

310 

510 

512 

507 

I 

:Sl!l~)~:~~~ ~;~)~~46~O;-4~:Ul~;~~~ ~~~~ti!~~m~1~t~le4,o-t3~~ f.~~~~ ~l~kiA~ 

I
, ijIJ, ."loft rock, 7jV-ju~; green lock, 762- gas: OIl .Julv ]8, 

7()\). 1916. was mak· 
ing 73,272 cu. ft. 

I::';utfae., day, 0-20: lock, 20-11: shale and Gas, 2836 

1

1.{1I111bO' ~1-7(i<J; lork, 769-77J; 011 band, 773- cu. ft. 
7Si). 

~1I111H'r ('lay. (}---:?;); shale, ~J-7J()': rock, 730- Xo gas. 
7.H: gl1ll1bo, jJl-831; 011 rock, 831-864; shale 
iLlid g"l1lllbo, Sh4:-8n6. 

ICU)HO('k, 817-807; 011 sand, S37-85~; 
I 8)~-&)1 
Pay, Sl:!-f"f"i; gumbo, 8S3-SJ9'. 
ICal), ;;j2-bUi: pay band, ~u7-88.3. 

"ihale. Gas, 11.'i73 
cu. ft. 

Isurface clay, 0-40; rock, 40-41; shal. 
I glllllbo, 41-826; ('ap, 82h-&m: 011 ~aIld, 
I H.f:>: gumbo, 84-,. b.31. 

Xo g-as. 
Gas, 283G 

"". ft. 
and Gar.;, 25,000 
&;Il- Cll. ft. 

Slii fapt' day, O~·j.): gumbo, 4,-)-,)"). I ork, 5;)-36; Gas. 16;)2 

I
I gUlllbo Hnd shale . .)U-S]8: ('up, ;;1&-8'23; 011 cu. ft. 

,and, &1,)-,,18; gumbo, R4.l-830. 
Cap, 723-7&3; oil ~and, 7&3-830. Gas. 7:2,697 

I 

00. ft. 
Cap, ';'{h~-7hi, 011 sanll, 767-8'2G. Gas, 23,904-

cu. it. 
C'llp, i61-b~1; oil ~and, 8~1-870. Gas. 1630 

cu. ft . 
. 'PoP of C'ilnlk, 1080. total depth, 1119 ft. IDry hole. 

I
C~P' 7~-7i)8-: pay, 7<18-87J: anti '3till in green Gas, 13,~7:2 

Ign{,()lh Hwk. ell. ft. 
Gootl pay, SO:!-808; green ,hale, 80S-80S; Shale'lGas, 1200 

808-03{) eu . it . 
Totnl depth. 8,2 feet. Dry. 
No infOlmatiorl. Dry. 
Cap, 81&-8:21; oil sand, 8'2]-898; shale, 898- Green igneous 

9O.J. rock found 
on (}ulnp. 

Gray lime,tonp, (·alcite. fragments of shells Verv slil(ht 
and shale, 80:rSl.:i; gray rock which seems show of oil. 
to be like tIlt' green rock in all respects ex· 
cept color, ~1:;"820. 

BOWERS & WI'rHER!':POOX OIl, COMPA:<IY. 
Fritz Fuel» Farm. 

Oap, S'2~837; pay, 837-0~3; 'till in pay. The top and 
About 55 to 57 feet below the top of the bottom of pay 
pay there was a lay~r of sandy g-umbo seemed to be 
about two feet in thickness. ~fr. O. L, harder than 
Witherspoon thinks that this layer occurred the middle, 
in every well on the lease. The writers This well made 
have not seen any of this material. In a small amount 
.Tune, 1916, this well was redrilled a few of salt water. 
feet toone side and a very small well was 
the result. making 2 or 3 bbls. per day. 

Cap, 821-832; pay, 832-003: still In pay. Badly 
paraffined. 
Sandy gumbo 
55 ft. below 
top of pay. 

[n rock at 465; cap, 814-11'26: pay, 826-930; IBadlY 
g-umbo, 931l-94O; sandy streak, :>;;-57 feet be'lparaffined, 
low the top of the pay. 

Oop, 843-853; pay, 853-957. The cap was Sandy gumbo 
much softer than in any other of the wells, 'present. 
This well was also redrilled a few feet A little 
away and came in April 17, 1916, maklnglparaffin. 
100 bbls, per day: and is now, June 16, 
1916. pumping 00 bbls, per day, • 
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Log of "lrell 

Cap, 860--86'); IWY. 800-961 ; and still 

Cap, 861·874; pay. 874-970. 

Cap, 862-880; !lay, 880--978. 

Cap, 8:>7-868; pay. 8('>8-005. 

Cap, 830-847; pay, 847-9:18. 
Cap, 861-885; pay. 885-970'. 

Pay, 860-9\'0. 
Cap, 838-SUO; pay, 8130-938. 

,Cap', 8)8-86(); pay, 8130-<)38 
leap, 907-912; 11ay. 912-939. 

Pay, Q22-965. 
Pay. 960--070. 

Cap, 8G7-S72; pay, 8i~-89~. 

;}WRPHY OIL COMPAXY. 
Flitz F11rlls F81m. 

in pay. 

General 
Remarks. 

-------~ 

A little 
paratlinc. 
Sli.:htly 
paraftmed. 
Sli.:htly 
paraflmcd. 
Sli.:htly 
paraffineli. 
~ome paraffin. 
No parallin. 
A little salt 
water. 

Slig-htlv 
parallined. 

Very 11l1wh 
parathucd. 

iNever 
i nro(llH'tiv('. 
I Kat fimshed. 

Cap, 755-821; pay, 821-914; in a hlll~ sanll at Sarno paraffin. 
the bottom of I the IJr;le. 

Cap, S08-816; pav, 816-S)(). At P20. therp w"' Dr'illea to pay 
a flow of 700 bbl •. of orl \\IJich stopped the "ith a rotary 
drilling. Later the well \I no drrjJed deeper, l1rill and 
getting a lIow of 2600 bbls. "drilleli in" 

Cap, 860-872; pay, 87:?-937. 

with cable 
tool •. 
~fade some salt 
water all the 
time. No 
paraffin. 

Earth ann clay, 0-40: sha]1? 3TH1 g"umho, 4()- Green igneous 
800; hard limestone, shale, and ~rit, 800- rock present. 
860; raprock, 8611-88'2; oil sand, 882-903. 

Cap, 790--R20; sand, 8-20-S7S. 
Cap. S17-935; oil sand, 93~980; shale, D80-

1()(),). 
Cap, 800-830: oil sand, S,1(}-885. 
Cap, 784-789; pay, 789-830; gumbo, 830--&J(). 
Pay, 784-824. 
Cap, 866-874: pay, 874-917. This well made a 

little oil at first, but soon was dead. In 
about six months it was shot, cleaned out 
and baled, but still there was nn oiL 

Some paraffin. 

Clay, (}-20; blue shale, 2(}-800; gumbo, 800- Dry hole. 
900: blue shale, lIOO--937; gnmbo, '137-952: 
rock, 952-960; blue shale, 960--970; rock, 974-
978; gray shale, 97&-1200; Austin limestone, 
1200-1500; show of oil at 1430. 

Cap, 844-862; pay, 862-987. 12 
13 
14 

480 
493 
468 

Cap. 83;)-848; pay, 81&-901. 
Pay, 82:;"86(). .Dry hole. 

I Green igneous 

15 Bottom of hole, 997. 
I
'rock present. 
J)Ty hole. 
Green igneous 

I rock Dresen t 
on dump. 
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2 
3 

;, 
6 

7 

8 

9 

10 

11 

J2 

13 

14 

1;) 

16 

17 

18 

H) 

2!l 
21 

23 

27 

~09 
510 

;m 
4')() 
470 

480 

481 

480 

~f>4 

fm 

4D3 

4(;4 

470 

510 

507 

"os 

453 

4:;5 

FIRST THRALl. OIL COMPANY. 
J<'ritz J<'uchs Farm. 

Cnp. 7Rrr-808: pay. 808-BI)!), into gumbo; "Di::'lcovery 
drilling in cbalk (1) at 910. well". LJfe of 

Oap, 7f>4-772; pay, 772-916. 
(Jap. 847-855; pay. 835-940; bottom of 

9·10 feet. 

Pay, 784-876; gumbo, 876-1016. 
Oap, 777-778: pay, 778--869, 
Oup, 642-&>2; pay, 662-733; still in pay. 

Pay, 669-752. 

Cap, 7GB-709; pay, 709-864. 

Oap, 609-700; pay, 700-791. 

well, 8 months. 

well'INo. 22 has been 
drilled to 

I

rePlace it. 

In 2"reen 

l
igneous rock. 
In irreen 
igneous rock. 
In green 

'ligneous rock. In green 
igneous rock. 

Cap, 615-G~.'); pay, &%-677: into shale below. lIn green 
'IlIi, IS the sballowest well on the lease, and'igneous rock. 
Jm, """" t.he best. 

Cap, (J3().(J31; pay, 681-725. 

Cap, 653-(,;)4; pay, 654-775. 

In green 
igneous rock. 
In ~Te-en 
igneous rock. 

Oap. 777-778:. pay, 778--838; shale, 838--993; Green igneous 
chalk (?) at 9'J3. Irock reported 

I ~~iC~~ 2l)8' 

I.:-Jap, 737-7.'3r;: green igneous rock. 735--800: LarR8 fra!;ment 
glllllbo, 8(Y)-S18; green rock. 813-826: gumbo, lof rock ;aid to 
8"2(1-~t: green rock, 829-9] 7; stJll in the have beell 
gll'en rock Iblasted from 

this weI!. Seo 
Plato 4. 

Cap, 7~·~731; pay J 731-825; into gumbo below. iGreen igneous 
,rock present. 

Cap, 612-649; pay, 649-68:;. 

CUll. 6f3:i-670; pay, 670-725. 

iOap, 675-f80; pay, 680-765. 

Cap, 755-758; pay, 7:1&-798. 

I
Grecn igneoll.", 
rock present. 
Green igneous 
rock pre:.cnt. 
lGreen igneous 
[rock present. 
Green hrneOl1i Irock present. 

Oup, 628--63.); pay, 635-723. I 
TIll" is II sllaHow "ell beside No. 20. It is "ot deep 

about bOO feet in depth and had a good enuugh to 
show of oil, but a poor job of setting the strike the 
ea~lIIg :-,CCIllNI to ~poil the well. igleen rock. 

VTllled fifty feet west of No. 3 and is thel 
~alIlC depth. 

Devth, 4~ feet. At 330 feet there was an Dead, atter 
OII·bearmJ: strata that produced 4 bbls. per' one month. 
day for about three weeks. I 

Show uf oil, 400 ft., uoo ft., and at 730 ft. No gas 

Gr£~~: :'::O~:a;:,Ck~;::pr:t~~, i:2:::~lpressure. 
pay (green igneous rock), b48--708. 

Gumbo and shale, 0-728; caproek, 728--733; 
pay (igneous rock), TJ3-1~; gray shale, I 
1iSo-I2\JO; rllalk, 1200-1299. 

INot tlnished. 
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lease well Loll" ot Well General 
Remarks. No. curb, in 

ft. above 
sea level 

1 

2 

3 

4 

5 

6 

2 
11 
4 
5 

6 

7 

8 

] 

2 
3 
i 
5 
~ 

~95 

405 

4D2 

400 

486 

4B2 

489 

4SS 
474 
526 
470 

480 

j90 

528 

CALDWELL OIL COllPANY. 
J. Dieble Farm. 

Gumbo and soft shale, 0-847; gray caprock. 
847-862; hard green rock. 862-883; into 
gumbo below. I 

Rock, showing of oil. 755-760; dark shale 
and gumbo, showing of gas, 760-88[; 
gumbo and shale, 881-8<J(); rock, 8<.10-894; 
pay, 8"J4-oo1. 

Gumbo and shale, 804-860; rock, 860-863; Well finished 
gnmbo and shale, 86B-872; rock, P1'2-m6; May 12, 1915. 
gumbo amI shale, 876-884; cap, 884-890; 
green rock. 89',)-912. 

Sbale and gumbo, 765-847; rock, 847-848; 
gUTnbo and shale, 848--8;)5: cap, 853-872; pay, 
87'2-877: shale and gumbo. 877-937. 

Shale and gumbo, 759-835; with light ShOW-I 
ing of oil; cap, 85.>-856; pay, 85(;-873; 

J g"nmbo, 873-87f" 
Shale and gumbo, 820-843; cap, 843-861: pay, 

861-866. 

FIRST THRALL OIL OOMPA~Y. I 
Goetz Tract. 

Cap, 863-883; total depth, gOO feet. Dlill~,l Mwr 
~O. una. 

('ap, R14-836; total ,iepth, &17 feet. 
. Cap at 8D8; total depth, 833 feet. 

____________ .. ______ .. _._. ___ ._._. __ .......... _ ... A dry hole. 
Oap, gr1.'~-8')5; a gray sand, 895-8'1})'; gumbo, 
S9~-913. 

Hard gray shale, 840-860; green igneous ro('k, 'TelJ finiqhed in 
&iO 885. June, Im6. 

Hard gray shalt·, h~arjn~ some oil, SGfl-R..Q9; A dry hole. 
green rock, 880-967. 

Pay (e:reen ierne-ow; rock), 920-<)7:;; c;.;tH1 
igneous rock. 

:FIRST THRALL on, COl\U'ANY. 
Stauffer Farm. 

in' Slight "how of 
oil at top of 
igneous rock. 
Dry. 

527 Cap. 8j()-S,,2; pay, 852-893; shale and gumbo. 
893-~78. 

4~ 

484 

I 

l.EB OU, & GA~ COMPA~Y. I 
J. Dieble Farm. 

Some sand at 866; cap, 878-008; pav, 908- A drv hole. 
9'26; into gumbo below. 

No information. 

'l'IIRALL INDEPF:NDENT OIL CO:lIPANY. 
J. Diehle Farm. 

:>()l Cap, 847-860; pay, 860-863. 
4m Oap, 832-868; pay, 86&--874; still in pay. 
407 No information. 
493 No information. 
19D 'No information. 
<~8 No information. 
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~OO 
201 
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201 
:206 

206 

2 
:; 

2 

~- - I -- ------------- ---------

-,01 
;~x> 

"0(; 

301 

HO)m tNDEPEXDl'X'1' OTL COMPAN¥. 
J. DlCblc Farm. 

Pay, 8.;-877. 
~tJ III formation. 
:\0 mformation. 

'I'HR.\T.L-CAUHrELL OIL COME.';N" 
.T. Dll'ble Farm. 

Earth an I day, ()-40; hard limestone. ·1()-H; A dry hole . 
... huil'·, 4l-b:!'O; roeky ~hulc. 8:20--8.33, &hale, 
8:t3-,I,ilJ. 

~IORAN OIL (,O)IPAX¥ . 
. r. DH.'blp Faflll. 

:')1 ,Soft, blaek and yello" shale, (}-4J: shale andl 
I 1!'1I1l1bo, H-:-X."K). JiUH' rlH~k, :50,")--:(t(l; gUlllbo 
i and ",hale, ;)OOJ>(d: hard limeE-tone, ;:)64-;)74: 
, (,I) ,hale, 37&-583; with show of oil and 
i g-a"l; gUlIlbo and .... hale. J8.~-8.3G: boH limr~ 
i stone, 836-838, which would not support 
: the ca ... ing; gnmho, 838-,s'J2; caprork, 8:i2-

879; soft sllells beaI'lng ,ome oil, 879-89'); 

I 

soft gray shale, 8'l'l~ 914. no oil, drill' easily; 
gumbo, nlH)!o. 

No information. 
Soil and mixed .hale, 0-40; rock, 4()-41; shale, 

4{}-166; rock, Hh-lo6.:i; 'hale, 166.;,...760: 
Rhow of oil in shaJr at 7bO-iii4: lime rork, 
764-76,;); gumbo, (It--}-uD{): oil-bearing shale, 
69<>-808; tc,t 8ho"od 2 bbl,. per day; tough 
gumbo, 80R-S2,,); ~halc. 8'2;)-S-tO; shalv lime­
stone, 840-842; shale, 8-t2-SflO; shaly roek, 
llOO-862; shaly rock and oil-bearing ,hale, 
862-9'25; gumbo, fl'23-9,lO; bottom of \\ell. 

PRE)UER OIL COMPAXY. 

ij()2 Earth, ()-,; rock. 5-0; gumbo. 0-1,0; shale, Finished June 
17{}-18:;; good show!n2' of gas; hme,tone, 18, 1915. 
185--18"); Shlll<" and gumbo, 189--244; tough A dry hole. 
gnmbo, 244-373; shale with showing of ga.' , 
573-592; shale, 59'2-595; hard shale, 595-613; 
gumbo, 613-619; shale, 649-670: gumbo, 67()-
675: shale, 675-680: gumbo, 680-72(); shale, 
720-735: rork, 73'5-736; shale, with show of 
oil tlnd gas, 73f,...7S2: gumho, 782-789; shale, 
7S()-S40: ro('k, ~841; shale, 841-850; shaly 
rock, 850-851: fine blue shale, 851-860; brown 
shale, 860-872; rock, 872-873; shale, 87&-900; 
gumbo, 900-903. 

NEAL OIL OOMPANY. 

544 Soil, 0-2: whlt~ Jime.tone, ~-9; black shale, 9- A dry hole. 
,~84; blu~ shale, 384-404; blue shale, 104-444; 
white gumbo, 444-479: blue shale, 479-619; 
gumbo, 619-641: sandv shale with showing 
of oil, 64Hl61: white gumbo, 661-676; white 
shale with showin~ of oil, 67iHl96: blue shale, 
696-736; blue gumbo, 736-836; shale, 85()-876. 

GIDDINGS-TAYLOR OIL OOMPANY. 

500 Gumbo, 101{}-1030; were drilling in chalk at A dry hole, 
1085; was abandoned In chalk at lliO feet. 
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Log of Well General 
Remarks. 

No, [to abovo 
sea level 

200 497 
210 4q<) 
~ll 4981 
212 b511 
213 5221 
214 1D71 
215 523J 

216 501 

217 563 

218 188 

219 2 498 

220 ·194 
221 ;: 495 

222 004 
2'23 507 

224 55.1 
225 548 
226 519 

227 480 

2'28 485 

229 J80 
230- 540 
231 175 

GUFFEY PETROLEUM CO:\fPA~Y. 

Ohalk. 109()-1200. 
Depth, 1250; abandoned in chalk. 

__________________________________________ . ________ All dry. 

ROWERS & TITI'HERSPOON OIL COMP.\XY. 
J. Bevil Sun-ey. A. Marger Farm. 

Chalk, 1030. Abandoned at 1500 feet. Dry. 

PEACH ORCHARD OTT. COMPANY. 
__________________________________________________ Dry. 

E'}lOD_-I. OIL & GAS COMPAXY 

__________________________________________________ Dry. Igneous 

IPay at 923 feet. 

TEMPT.E-TAYLOR OIl, & GAS COMPANY. 

No data. 
Pa vat 917 feet. 

No data. 
INO data. 

'JAOKSOXVILLE-THRALL OIL COMPAXY. 

[Depth to Anstin chalk, 1220 feet. 

I
No data. 
No data. 

SAX AXTOXIO-THRALL OII~ COMPANY. 

rock present. 

Dry. 
Gray igneous 
rock present. 

Dry. 

__________________________________________________ A dry hole. 

TI'ILTEX OIL COMPANY 
__________________________________________________ A dry hole. 

FRTTZ FUCHS OIL OO;\1PAXY. 

Depth to chalk, 1C)70 feet) 1 
Depth to chalk, 1195 fcetr ______________________ All dry. 
XO information J 

77 
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BOWERS & WITHERSPOON OIL COMPANY. 
S. W!lliams Survey. M. R. Kennedy Farm. 

Shale, 985-1145; chalk, 1145-1395. 

ROBERT EVA:SS orr, COMPA:SY. 
Eugene Phlllips Farm. H. Goode Survey. 

'hale, 1100-1225; chalk, 1225-1250. 

J. M. GUFFEY PETROLEUM COMPANY . 
. J. Zcischang 120'a Farm. H. White Survey. 

Chalk, U:i()-1200 feet. 

J. M. GUFFEY Plc'rROLEU:'I1 OOMPANY. 
Ohas. Stauffer Farm. H. White Survey. 

Ohalk, 1000-1200 feet. 

MAN'l'OR & STAUFFER OIL .cOMPANY. 
Ohas. Stauffer 5(Jo.a Farm. 

Abandoned in chalk, at 1200 feet. 

2639 ft. from 
north line. 675 
ft. from west 
line of lease_ 

'2155 ft. from 
south line. 870 
ft. from west 
line of lease. 

100 ft. from 
north line, 730 
ft. from west 
rne of lease. 

100 ft. from 
north line; 575 
var as from west 
line of lease. 
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OZOKERITE FROM THE TIIRAl.JIJ OIL FIELD 

By E. P. SCHOOH 

Some dark brown waxy material which is obtained togethe! 
with crude petroleum at Thrall, Texas, has recently been an­
alyzed in the Chemical Division of the Bureau of Economic 
Geology, and it has been recognized as being ozokcr-ite of an ex­
ceptionally good quality, as the following shows. 

The crude material is soft, sticky, and of a dark brown color. 
Its specific gravity is 0.875. It has a strong odor of crude 
petroleum. Heated to remove the latter, the erude material 
loses 14.72 per cent. in weight up to 100 degrees 0., and 8.42 
per cent. more-or a total of 23.14 pCI' cent.-up to 180 de­
grees C. 

To refine it, this heated material was treated with 18 pr·r rent. 
of its weight of cOll(~entrated slllphuJ'ic acid, and the mixture 
heated to 180-200 degrees C. until sulphur dioxide cea'led to he 
evolved. Then the mass was mixed with animal charcoal and 
"extracted" sawdust, the mixture heated for twenty minnte·s. 
then cooled, and extracted with gasoline. On evaporating the 
gasoline, a material of the consistency of bee·swax varying in 
color from orange yellow to white was obtained. The whitr 
samples are practically free from the odor of petrolrnm, and 
hence the color in the yellow samples is probahly due to the 
presence of a trace of the original impurities. The amount of 
refined material thus obtained varirB from 34 to 77 per cent. 
of the weight of the crude material employed. Such refined 
ozokerite is technically known as ceresine. 

Since the material might be either paraffin or ozokerite, a 
comparison with paraffin of the same consistency or hardness 
was made. The Thrall ozokel'ite is perfectly "doughy" and 
can be "kneaded" while paraffin is "flaky" and brittle. 

According to Lewkowitsch "Analysis of Oils, Fats and Waxes," 
ceresine is distinguished from paraffin by means of its lesser 
solubility in carbon tetrachloride, carbon bi:mlphide, and chloro­
form. Corresponding to this, we found 100 ce. of car1.lon tetra-
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chloride dissolved respectively 3.08 grams of Thrall eeregiue. 
and 24.1:1: grames of "Texaco" paraffin. 

According to IIolde-:\luelJer "Examination of Hydrocarbon 
Oil:.;;," th(' melting point of ozokerite varies "from below 60 de­
gl'e('s C. in the poorer !i:radps to 68-71) degrees C. in the normal 
quality, hut may go as high as 84 degrees C. (marble wax)." 
'1'hc Thrall ozokcl'ite (nnrefinecl) has a melting point of 79.S 
<lpgr('(''1 C .. while th(' refined material (the 'l'hrall ceresine) has 
n m('Itim~' point of 7;) dt'grces C. The meltinQ' point of paraffin 
of the smnc consistency varies from 50 to 58 dpgreefl C., and \Ye 

i'0l1ll(1 that 0 f "Texaro" paraffin to be 55 <legre:es C. Thus the 
Dwltil1g' point does not only show this Thrall material to 1)e 
om].;el'itc, but in<licates that. it is of fine quality. 

Ar('onling' to IToldp-l\fll('ller, the spe'cific gravity of paraffin 
(solidifi('atioll point H-,iS de:rrees C.) is 0.867-0.915 lit 15 de·­
gTPes C .. . and of (,Cl'csine (solidification point 56-84 degrees C.) 
it is betwccn 0.012 and 0.043. We found that the Thrall ceresine 
has It specific' gravity of 0.026.-0.928. 

Variol1l'l invrstigatot'R have fonnd that thc indices of refraction 
of pamffin with melting points 50-58 degrees C. range from 
] ,4220 to 1.427;) at 00 drgrecs C., while the indices of refraction 
of pure ccresinrs range from 1,4212 to 1.+8:54. and even to 
1.4415. ,\Ve found thr index of refraction of the Thrall ceresinc 
to be 1.4414 to 1.4420 at 90 degrees C. 

Th<> purity of the Thrall ceresine (particularly the absenre 
of paraffin in it) is established by "fractional" dissolution aw1 
prr('ipitation which would rr8n1t in yielding conseeutive pre­
cipitates and a non-precipitable residue containing different pro­
portions of ('('r('sim' to paraffin. This yariation in the propol'-
1 iOllS of eC1'(,8ine to paraffin can bc ascertained by takin;- th" 
indiers of rcfraction of the consecutive precipitates alid of the 
non-prreipitable rl'sidur. With a. pure ceresine, the indicc-; of 
l'pfmction of all 1 hI' diff'erPllt precipitates should be '\Yell a boY(' 
th(' in(h'x of refnll'tioll fnj' paraffin. On dissolution ill chlol'O­
form, and precipitation with alcohol according to Holde-l\,Iuellel'. 
paw" 2-W, thr Thrall cercsine gavc, on an average, the follcming 
incliees of refraction: 



The Thrall Oil Field 81 

First precipitate ....................... . 1.4400 
Second precipitate ...................... 1.4i 70 
Unprecipitable residue .................. 1.4520 

This indiclltes that the Thrall ceresine is totally ir(',"" from 
paraffin. 

A samrlc of Galician ozokerite, v,hieh we had secured in the 
open market for purposes of comparison, showed itself to be less 
"doughy" or lmeadable than the Thrall ozokerite, and it yielded 
a more flaky or brittle ceresine than the Thrllll cercjO;ine. Its 
mslting point was low (55 degrees C.) ; its index of refraction, 
1.4420 at 90 degrees C. This sample se-ems to be a less desirable 
material than the Thrall ozokerite, but we do not know that it 
is a fair sample of Galieian ozokerite. 

These determinations show, beyond the· question of a douht, 
that this Thrall material is ozokerite, £rr(' from paraffin, and 
of a fine quality. 

Ozokerite owes its use and value to the fact that it combillrs 
the great chemical inaetivit~T or resistivit? of paraffill ",ith the 
physical properties of beeswax-namely the property of hring­
"doughy" or "kneadable." Its vallle is enhanced IJY the fart 
that its mplting point is higher than that of plll'affin OJ" of 
beeswax. 

Ozokerite and ceresine are used industl·iall,v· in the rr,anllfac­
ture of candles, in cable insulation, in shoe, stove and floor 
polishes. They are rather expensive. ra~'tirularly at the prrscJ1t 
time, because ozokerite is mined ehiefiy ill Galieia. OIIP ~rw 
York fir:n whieh buys large amounts of 11m; lPatrrial, stated that 
beforc the war, (lalician eel'esine was worth 25 cents 11 pound, 
and that at present it was probably worth three times that 
amount. 

Ozokerite is also found in the Caucasus. and in the 'Wasateh 
Mountains, Utah. The Caucasian ozokerite is said to be infrrior 
to the Galician ozokerite. 
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THE CHEMICAL COMPOSITION OF THE PETROLEUMS 
OBTAINED AT THRALL, TEXAS 

By E. P. SCHOCH AND W. T. READ 

In the following examination of the petroleums found nt 
Thrall, Texas, one sample bearing the Bure·au number 2730 and 
designated hereafter as No.1 was examined minutely, and then 
the others were examined sufficiently in detail to ascertain the 
fact that their composition is identical with that of No. 1. The 
petroleums discussed in this chapter are from the following 
wells, and they will be designatcd by the· numbers assigned to 
them: 

No. Marked. 

1 Sowers and Witherspoon Lease, T1nal1, Texas. 
2 raylor Oil ana Gas Oompany, number 44, 'Thrall, Te"as. 
3 Taylor Oil and Gas Oompany, well number 3, Thrall, Texas. 
4 Oorsicana Petroleum Oompany, well number 30, Thrall, Texas. 
5 Oorsicana Petroleum Company> wr.ll uumber 19, rrhr all , rrexas. 
6 First Thrall Oil Oompany, well number 18, Thrall, Texas. 
7 Oorsicana Petroleum Oompany, well nnmber 52. Thrall, Texas. 

The Thrall petroleum is of light gravity, ranging from .819 
to .825 or from 39.8°Be to 40.9°Be. The practical absence of 
unsaturated hydrocarbons ip. the distillates of all of these oils 
was shown by their uniformly low bromine numbers and the 
small amounts absorbed by concentrated sulphuric acid. Fur­
ther, after treatment with sulphuric acid, the remaining oil 
is practically unaltered in properties, which would not be the 
case if some of the constituents had been removed. A small 
quantity of aromatic hydrocarbons of the benzol series was 
indicated by the formation of traces of nitro compounds on 
treating the various distillates with concentrated nitric and 
sulphuric acids. It is evident from these tests that the Thrall 
petroleum is composed almost entirely of the saturated hydro­
carbons of the paraffin (CnH 2n+2 ) and naphthene (CnI-J1~n) series. 
The former consist of the open chain and the latter of the closed 
chain hydrocarbon complexes. No attempt was made to isolate 
individual hydrocarbons or to distinguish betwecn the two series 
of saturated hydrocarbons. The higher boiling oils contain 
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a soft paraffin with approximately the same index of refraction 
as the ozokerite which separates from the oil in the well pipe'S. 
Fine flakes of this ozokerite can be seen in the crude oil, but it is 
present in relatively small proportion. The distillation resi­
dues arc soft, paraffin-like bodies, with low melting points, and 
they evidently consist of the higher hydrocarbons of the paraffin 
series. Their boiling points are so high that they would not 
admit of distillation without decomposition. The percmtage of 
sulphur in these hydrocarbons is low, averaging about 0.50%. 
There is no indication of the presence of asphalt. 

Examination of Sample No.1: 
Sample No.1 was distilled as follows: I~arge amounts of dis­

tilIatrB were obtained by distilling separately several samples of 
about one-half liter each of the crude oil from a copper still, and 
mixing corresponding fracti0us of distillates. Up to ] 00° .C. a 
long LeBel-Henninger column was employed. From 100° to 
]50°, a short column was used. Above 150° an ordinary bent 
tube conneeted the still with the c0ndenser. The first distilla­
tion was done merely to effect a roug;b. separation, the receiver 
being chans-ed every fifty degrees. Tht;se· fractions of the dis­
tillate were then separately distilled from ordinary Engler glass 
flasks, with the flask supported in an iron funnel, the glass being 
protected from actual contact with the iron by strips of asbestos. 
The upper part of the flask was protected from ('ooling by an 
asbrstos shield and the neck wrapped with thick asbestos cord. 
In this distillation, the rei.'eivers were changed every ten degrees, 
beg·inning with 40° and continuing up to 320.° Since there was 
no specially large volume of distillate obtained at any p:n-ticular 
point, it is evident that no individual hydrocarbon is present 
in preponderating amount. These distillates were examined 
very carefully as to their gravities, bromine numbers, and indiceri 
of refraction. The values of the gravities and refractive powers 
of the consecutive fractions show a normal and regular increase, 
which con'firms the obRervation that no one hydrocarbon is pres­
ent in large proportion. The bromine absorption v'llues are 
all very low, but they show a slight tendency to increase with 
rise in boiling point of the fractions. 
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In order to avoid decomposition, the portion of the oil boiling 
above 320° was distilled under reduced pressure (20 to 30 mm.). 
An electrically heated still was employed, by which the heat 
could be carefully regulated. The electric heater was C'onstruct­
ed according to the specifications of 1. C. Allen and "\V. A. 
Jacobs in Bulletin ]9, Bureau of Mines. The heater consists of 
a mold in two sections, made of asbestos, magnesium oxide, 
sodium silicate and silica. and lined with asbestos insl1lated ni­
chrome wire. The heat was controlled by the URe of rheoRtat,~ 
and an ammeter. The current was 110 volts, alternating. and 
the: amperage employed varied from 1.5 to 3.0. By the use of 
various organic liquids of known boiling points, we found' the 
amperage best suiteq to a particular temperature and rate of 
distillation. The flask u.~ed with this heater was of the Engler 
tYIw. 500 CC'. capacity. The· condenser was in practirally vertic111 
position, and the condenser water Wl1fl heated to facilitate the 
movement of semi-solid distillates. 

E.mrnination of Samples ,2 to 7. 
The values for gravity. bromine abflorption and refractive 

power having heen determined ver~' (,arcfnlly for Sample 1, 
the remaining six samples were examined somewhat less in detail. 
For the separation of the gasolines and kerosclles from thr crude 
oils, we used a 500 cc. Engler flask, prote·cted and heated in the 
same manner l1S the flask first described above. The residues 
from these distillations were distilled further under rednced 
pressure from the electrically heated still also described above. 
The distillates were fractionated at the following points of tem­
perature at atmospheric pressure: ordinary temperature to 1000. 
100°-125°, 1250-1f)()0, 150°-17;)°, 17so-200°, 200°_225 0, 225°-250°, 
2500-275°, 275°-3000. Then at an average pressure of 30 mm., 
the distillates wC're fractionated at the following points of tem­
perature: room temperature to 200°, 200D_225° 225°-250°, 
2500 -275°, 275° -~Ooo, 300°-325°. The corresponding fractions 
from all six oils were examined with reference to indices of re­
fraction, speci.fic gravities, bromine numbers, colon, odor:;,. etc. 
These values indicate that all of the oils are of approximately 
the same ('h~mical composition. Further, the percentage by 
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weight of the various distillation fractions, the heating values, 
content of water, content of sulphur, and gravities of the crude 
oils were determined in order to give an idea of the commercial 
values of these petroleums. 

'l'ABLE I. 

AVERAGE IlPEOIl"IC GRAVITIES, INDICES OF REFRAOTION, BROMINE ABSORP­
'rION NUMBERS, AND OOLORS OF DIS'l'ILLATES FROM 

HAMPLES 1 '1'07 OJ!' THRALL PETROLEUM. 

Atmospheric Gravity at 
Pressure 15.5°0 

Up to 100°0 .7146 
100"-125"0 .7275 
125'.150°0 .7453 
150'.175°0 .7649 
175'.200°0 .7797 
200°-2:25°0 .7002 
22,5°·21",0°0 .8IJOO 
two·275'O I .81'11 
275'·:roo'O .8280 

Redueeu pres"u" ) 
(20 to :lO min.) 

200'·240'0 .8400 
240o-27;~oC .8008 

*275'·300'0 .8739 
*300'·325'0 .8874 

*H~rni-soIid vascUnes. 
tOalculatcd from value at 60'0. 

Index of Bromine 
Refraction Number Oolor 

1.39O'J 0.6 Water White 
1.4007 1.1 Water White 
1.4123 0.9 Water White 
1.4230 1.9 Water White 
1.4299 2.6 Water White 
1.4370 2.4 Water White 
1.4428 3.0 Water White 
1.4482 1.6 Oream White 
1.4550 3.8 Oream White 

1.4645 4.3 Oream White 
1.4719 3,4 

I 
Extra Pale 

1.4780p 4.0 Extra Pale 
1.48;;3 3.3 Lemon Pale 

-

TABLE II 

RESULTS OJ!' DISTIl.LING SAMPLES 2-7. PER OENT OF 'I'OTAL OIL OBTAINED 
AS DlS'l'ILLA'l'ES BE'l'WEE:-< OERTAIN 'l'EMPERATURES 

Sample No. ~ __ 3 ___ 4_1 __ 5 ___ 6 ___ 7_ 

Napthas or Ga.olines np to 150°0_______ 13.5% 11.7% 12.5% 13.6% 15.2% 12.3% 
Lump Oils or KerObClleB from 150°0 to 300" 0 _________________________________ _ 

J,ubrieants from 300"0 atmospheric 
pressuro to 325°0, 30 mm. prcs""uro __ 

R.foA-q,ifiurR _________ _________________________ _ 
Dis tilling' losses ___________________________ _ 

39.4 

15.5 
31.0 
0.6 
--
100'(l% 

TABLl~ HI 

40.1 37.4 

19.6 27.1 
26.8 19.7 
1.8 3.3 
-----
100.0% 100.0% 

38.2 37.0 39.2 

25.0 18.6 23.6 
22.4 26.7 23.6 
0.8 ~.5 1.3 

---------
100.0% 100.0% 100.0% 

OTHER DATA CONOERNING THE THRALL CRUDE PETROLEUM 

Samplo No. 2 3 4 5 6 7 

Specific gravity at 1;;.5°0_______ .8195 .8246 .8227 .8204 .8214 .8191 .8241 

Heating value In British thennal 
units, per pound ___________ _ 

Water ____________ .; ______________ _ 
Sulphur _________________________ _ 

W.8°Be 39.b°lle 40.1°Be 40.6°Be 40.4°Be 40.9°Be 39.9°Be 

10330 
None 
0.44% 

18950 
None 
0.48% 

19600 
None 
0.57% 

19225 19310 
None None 
0.54% 0.45% 

19250 19220 
None None 
0.44% 0.41% 

Comparatively little work has been done On othel' Texas oils. 
The literature of industrial chemi.~try for the past twenty years 
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contains five tlifferent reports on oils from the Corsicana, Sour 
Lake, and Beaumont fields. 

In the American Chemical Journal, Vol. 22, p. 489, F. C. 
Thiele reports the results of one analysis each of oils from Cor­
sicana and Sour Lake. Regarding the former, he states that it 
resembles very closely the oil of the Lima-Ohio field, but with­
out its disagreeable ordor. It shows a gravity of .8296, yields 
11 per cent gasoline, 55 per cent kerosene, and appears to contain 
some asphaltum bodies. Later Clifford Richardson reported in 
the Journal of the Soeiety of Chemical Industry, Vol. 19, p. 121, 
that he had found the Corsicana oil to be predominatingly a 
paraffin base, but does not report asphalt. His other results 
practically check those of Thiele. 

8rntr Lake. 

Both the authors referred to above discuss in the same articles 
just cited the general nature of the oils from the Sour IJake field. 
Thiele finds it to be of .963 gravity, distilling vety little below 
200 0

, and giving over seventy per cent residue. He estimates 
the asphaltum at about twenty per cent and states that the oil 
contains aromatic hydrocarbons. Richardson finds no evidence 
of paraffin in this oil and confirms 'l'hie]e's work regarJing as­
phaltum and general characteristics. 

Beaumont. 
Two articles by Dr. Chas. F. J\labery, the great authority On 

American petroleums, cover the oil.s from the Beaumont field, 
the references being American Chemical .Journal 22, 553, and 23, 
264. In the first he does not state the exact source of the oil. 
The gravity is .950, and the sulphur 0.94 per cent. The oil 
is very high boiling, there being no distillate below 2400 C. 
ITe identifies several of the hydrocarbons as belonging to the 
Cn H 2n- 2 series, whieh he considers as derivatives from double 
methylene rings and therefore satnratt'd. In the higher distil­
lates he finds unsaturated hydrocarbons of the Cn H 2n- 4 series. 
In the second article, he investigates the oil from the Lucas well. 
This he finds to be of .920 gravity, containing 2.16 per cent sul­
phur, which he states is the highest sulphur content he has ever 
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found in any oil. Here he identifies only double methylene 
hydrocarbons as in the lower distillates of the first oil. He 
states further that the Lucas oil is lower in asphaltum. 

A brief report from the Chemical Trade Journal, March 1901 
states that Beaumont oil is an asphalt base, in gravity and odor 
below that of the Lima-Ohio oil, that its viscosity is too low for 
lubricants, the odor too disagreeable for lamp oils, and that 
it is only suitable for fuel oil. 

As far as we can judge with our slight knowledge of other 
Texas oils, the Thrall oils are quite similar to the Corsicana oils, 
and quite different from all other oils now obtained in Texas. 

.. 
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