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

Sam Houston

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

Mirabeau B. Lamar
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NOTES ON TIIE GEOLOGY AND OIL POSSIBILITIES OF
TIFE NORTIIERN DIABLO PLATEAU IN TEXAS

By J. W. Drepg!
INTRODUCTION

A brief study was made recently of the northern portion of the
Diahlo Platean to determine the likelihood of oil development
on the University of Texas lands in Hudspeth County.  In order
to arrive at a proper understanding of the conditions to be
encountered in drilling it was necessary to study the sueecession
of the reeks of the Hueeo Monntains, or esearpment; which form
the platean farther east.  While this study was too hurried to
permit the working out ol all the complicated details of the
geology of the Iueco esearpinent, yet certain data were ohtained
which are of sufiicient geologic and ceonomic inlerest to warrant
their publication. A word of appreciation 38 here due to the
people af the Diablo Plateaun and surerounding region, [or the
hospitality shown us and the unstinted assistance given us in
pursning our wovk : more especially to Mre. John 1lelms, Mr, John
Molesworth, Mr. Wood, and Mr, Juan Bscontrias.  Their co-
aperation was of great value t0 us in making the hurvied exam-
iuation practicable,

Among the more important faets ascertained were the discovery
of a considerable thickness of Mississippian beds, the uncon-
formity at the fop of the Magdalena beds, the unconformity
within the Pevmnian iftself, aud higher heds in the east edze of
the Plateau.

The Diablo Plateau lies hetween the Tlneeo Monutains, or es-
carpiient, on the west, and the Diablo Mountains, or escarpment,
on the cast, The northeastern limit is usually drawn from the
Blaek Mountains to the Cornudas along a line of clevations
formed by igneous intrusions.?

Note: Mannseript submitted May 17, 1920, Published Dee. 1920.

Mr. C. I, Bowman assisted in the fleld work for this report.

*R. 'T. Hill, U, 8, Geol. Surv., Geog. Atlas, No, 3, 1899,

Richardson, Geo. B., Univ, Tex. Min. Surv., Reconnaissance in
Trans-Pecos Texas noith of the Texas and Pacific Railway, 1904.
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The present studies were confined to the morthern part of
this region. Roughly, the area here considered lies north of the
latitude of the south side of Black Mountain, extending east
from the Diablo Mountains to the edge ol the Shakespeare es-
carpment, then turning northwest to the foot of the 1lueco Moun-
tains. '

The first ecomprehensive treatment of the immediate region
mder consideration was the “‘Reconnaissance in Trans-Pecos
Texas north of the Texas and Pacifie Railway’’, by George B.
Richardson'. In this report he gives a rather full bibliovgraphy
up to the date of the publication, so that it ouly remains to note
later work.

Tn Richardson’s report the rocks of the ITueco formation,
comprising the main part of the Diablo Platecau, were referred
by Girty to the Pennsylvanian system. In his “‘Guadalupian
Fauna”, Girty places the Tlueeo [fovmation at the base of the
whole Guadalipian suceession®  This is correet for all but a
small part east and northeast of the Black Mounfains.  The
peenliar eolleetion of fossils referred to on page 26 of his book
probably eame from 1his locality.

In 1909, Lee and Girty published a paper on the *‘Manzano
Group of the Rio Gramnde Valley™™, in which the Manzano
rocks were referred to the Pennsylvanian system, and snggested
also that the Magdalena group helow the Manzano group be-
longed to the same system.

Sinee the publieation of his reconnaissance, Richardson has
thrown much additional light on the Huneco region through his
work in New Mexico in whieli he found that the Magdalena
group and the Manzaus group pass southawvard into the Hueco
formation. The Magdalena was traced into the Frimklin Moun-
tains and the unconformity at its top was recognized there, but
was not recognized in the Ilucco csearpment. The Manzano
was correlated with the Ineco and he states that ““The seetions
which have heenn deseribed (in West Texas and southeast New
Mexico) ean be approximately corvrelated and together they

Richardson, ibhid,, ﬁniv. of Tex, Min. Surv,, pp. 119, 1904,
sGzuadalupian Fauna, U. 8, Geol, Surv., Prof, Paper 58, p. 11, 1908,
SW, T. Lee and Geo. H. Girty, U. 8. Geol. Surv.,, Buli, 289, 1909,
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comprise the local ecomplete scetion of the Upper Carboniferous
colummn. 1t appears that (a) the Hueco formation embraces hoth
the Magdalena and Manzano groups ol the Rio Grande Valley
section i New Mexico. .. ... 7 Since the Manzano Sevies was
deseribed prior to the 1ueeo, the latter term should be dropped.

Up to the present time the whole of the Hueco ‘‘formation”
has been regarded as Penmsylvanian so far as printed references
are concerned, exeept in two eases. One, a reference in an avticle
entitled ** A Comparison of Paleozoie scetions in Sonthern New
Mexieo™, by Darton,® eontains the two [following statements:
“The Hneep limestone earries an abundant fauna regarded by
Girty as of late Carboniferous age, on account of which at least
the upper parvt ol it has been fentatively corvelated with the
Iaibal limestone of northern Avizona™; ““Peunsylvanian and
Permian time is vepresented in the main by deposits ol the
Magdalena and Mauzano croups and the 1ueco and Gym lime-
stones™. The other reference is in o paper entitled **The Permo-
Carbonilerons ammonoids ol the Glass Monutaing of West Texas,
and their straticvaphic significance™, by Bise,* who places them
in the basal Permian (““Permo-Carboniterous™), making it cor-
respond to the Wichita and Clear Fork stages of Central Texas.

STRATIGRATHY

A somewhat more detailed study of the Hueco escarpment
reveals a mwmmber of additional facts of interest reearding the
stratigraphic and fannal suecession.  As Richardson had alreadsy
suggested, the ITneco Formation contains hoth the Magdalena am;l
Manzano groups ol rocks, and in addition a considerable {hickness
of the Mississippian.

MiISSISSIPPIAN

At the hase of the Magdalena group is an unconformitv 1hat
is not easily recognized.  In the southern Iluecos, these beds rest

‘Stratigraphy ol fhe 1pper Carbonirerous in West Texas and
southwestern New DMexien. Amer. Jour. Sei.,, 4th ser., XXIX, pp.
325-337, 1910, Quotation from p, 337,

*U. 8. Geol. Surv, Prof. Paper 108, pp. 31-55, (vef. p. 55), 1017.

“Emil Bise, Bureau of Economie Geology and Technology, Univ. of
Tex. Bull. 1762, chart facing p. 46, 1919.
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diveetly on strata of Mississippian age.  Usually there is a very
sharp diffcrentiation between the yellowish, thin-bedded Missis-
sippian rocks and the more massive, light gray rocks of the
PeunsyIvanian beds, The Mississippian rocks rest uneonforni-
ably on the Silurian limestone,

The local facies of the Mississippian rocks vary somewhat from
place 1o place, though the main Features arve almost always pres-
ent.  North of Long Canyon nearly the whole series is made
np of platy dreab to dark-buli’ limestones which weather bult as
a vule; withy loeally, considerable chert in concretions, masses
amed layers, awd some sadstone; all sepavated by thin layers
of marl, weathering hult,  Below these heds is a covered slope
Iaveely composed of clay shale, weathering bhudf,  Mueh ol the
way the slopes of the formation ave covered with rusty coloved,
thin pavalliclopipeds of siliccous limestone, giving them the ap-
pearaiee of an old tile yard, [t should be noted here that there
is i local occrrrence of similar plates in a mneh higher horizon
some ten miles southeast ol this Toeality,

Fossils ave present inomost <1 the beds of this Formation though
very re. exeept leeally in the uppermost part of the section,
Two and a hall miles west of north of Helms® West Well, in a
short eanyon, the upper part of the formation is hronght up hy
a fault. Here the limestones and ealeareous sandstones are quite
fessiliterons. The fauna ineludes fwo or morve species of Penlre-
mites, some three or four species ol Arelhiinedes, many bhryozoa,
Brachiopoda inchuding species of Diaplhvagmus, Spivifer, Spiri-
fevina, Reticularin, efe.; masses of erinoid frogments, cephalo-
pods, and probably two species of trilobites. The whole forma-
tion is somewhere from 400 1o 600 feet thick, and according 1o
Dr. Weller is of Chester age, here designated the Helms group.

[pper Part of Section O

About one mile sonth of Tlelms® Peak, leginning at the top of
the Silurian limestone.

‘In order to preserve a record of the places where sections were
measured and fossils were collected, Sections D, E, ¥, M and O were
placed on the map.
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Ft, In
21. ‘Sandstone; dendritic; BHAIN . wsmsmwsie srmmwem e s 10
20. Sandstone and sandy-ferruginous limescone in three
beds, sandstene: dn: mlddle cu s v radlaa s ivaarees 64
10: COMUEABA: o vmommmea et mei o Ra SR S e e R e e 68
18. Concealed with 2 feet sandy limestone at top....... 32

17. Liwestone, a portion of which is ferrnginous and sandy 6

T8, TBHOTE  orvmuermmome i s v v s s s e AR b
15, Concealed, 8 feel, followed by limestones with shale
YEI 003 VLTl ) S e PR e I R O P T 2%
14. Limestone and shale beds, shale somewhat in excess of
the limestone, the latter carrying small amounts of
[0 | 1 b A R e Y N A PR R R 25
13:: Coredaled .. vonemnseie v vamsviss R O T 5
12, Limestone with a few shale partings carrying locally
large masgses and thin straia of chert............ 9 [
L. COREEHIE o mru imrasisnn dos mneve ey € aisie 0 s s E s S 15
10, Shale anud thin limestone beds some of which are 25 per
centiehert, 6 beda in all. coovsaveos sa waiioy v 17
0., Coneeuled .. .oos cow s s B R R S G 8
8.  Limestone with heavy beds and lenses of cherl....... 11
Ty IHitarealygmostlyBile:cwisy salsndean e ki Ent 18
6.  Limestone, 2 heds, shale, 1 bed, weathers lighter ‘than
the rest, Fossils from the lower one. . ... .. u. e, 3
B Qoneeled umeu esm o saem wE s R s e e e o
4. Limesiene beds, 12; shale beds, 11, ... 0000 34
3. Fhale, platy, same color as limestone. . ... ve e ven. 1
¢, Limestone, very thin-bed:ded, almost lnminated, breaks

down into thin quadrangular plates, birownish-buft
within, rusty to buff outside. . ... ..., .. iy 8
1. Concealed, 65 feet, plus allowance for dip

All the Timestones helow number 19 arve like those deseribed
in number 12, In faet, neavly all the limestones of the whole
section are yvellowish-hrcwn,

It is not certain that the whole section is visible at the loeation
of Seetion . The base may or may not he faulted out, Farther
southeast there is a very considerable part of the section which, it
scems. is not represented here.  There is a considerable thickness
of Tight drab, thin limestones weathering nearly white, heneath
which there are about 100 feet of dark-olive shales. The lime-
stone may be a very long lens or may be faulted out of the novth-
ern part of the expesnre. Time did not permit the determination
of this point, but it seems probable that it is faulted down. The



10 Unwversity of Tecas Bullelin

following section in the valley west of Rancheria Mountain gives
a very good idea of the condition of the lower part of the section
as exposed here.
Neclion T
Feet
2. Limestone, thin, drab, weathers nearly white to gray, min-
utely channeled surface, some chert, with {nin, minutely
arenaceons cherty plates letween the beds, Indurated
marls also oceur between the limesiones. ..., 90 to 80
1, Shale, somewhat papery, ripe-olive shade, about....115 to 100

PENNSYLVANIAN

Resting wneonformably on top of the Chester beds is a see-
tion of Pennsylvanian sediments, the Magdalena Group, 1t s
possible to divide these beds into three lithologie units, though
limestone is the chiel component «f cach of them, The lower
one is practically a massive lmestone seetion, light eray in eolor,
some parts of it quite cherty, while some horizons are quite fos-
siliferous.  The chicl fossils are Chacteles, which ocenrs in reefs,
one prominent stratum three to eight feet thick composed of it
beine traceable three ov four miles; Lophophytlwin ; Jlichelinia,
and other corals; brachiopods, ete. The second part contains
marly lossiliferous shales of moderate thickness hetween the
limestone heds. Clactetes is more vave, while Chonetes mesolobis,
Prismopora triserrata, Chonctes lucris Keves (not (', geinilzi of
the higher horizous of the Mississippi Vallex) are present. and
in fact, 1 considerable part of the Fauna found in the Des Moines
eroup of Kaunsas. The upper, or thivd part, consists more largely
of massive, frequently quite cherty limestones in which the
shales play a wminor role.  The limestones ave licht huft’ in shade
and well filled with Tossils,  The Magdalena heds have an agove-
eate thickness of abont 1100 Feet,

Seclion @

% TTp the northeast side of the noteh in the west side of the
mountain of which 53392-foot Helins Peak forms the top, seven
and a half miles cast of south of the TTueeo Tanks. Section extends
to the top of the westernmost of the two peaks west of Helms
Peak, which is two and a half niles north of ITelms™ West Well.
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67. Limestone, disturbed and partly sunken into shale be-

low, (Smallfault?)........... SRR SRR S 10
66. Concealed .........0v00cn T T G «e 151
65. ILimestone, shaly, cherty, fossiliferous............... 24
64. Conecealcd .. vcivs ivim e eisvie T TP e S 6
63. Limestone, flesh-gray, Monilopora prosseri, branchiopods,

et & sl v R R T PPl CR -
62. ]ntenal, probably shale slope, fossils,...... i e
1. Limestone, flesh-gray, coarse, cherty, fossiliferous..... 2
60. Shale, fossiliferous ...icviviieissirsossecasssanas 64

30. Limestone, cherty, continues to top of saddle. Near the
fault is a 2 fool limestone which weathers rusty-brown,
very conspicuons, picees of it appear some distance from
[ R T 4 ey TP T M R D SR SR 17

58, CoNCERled owneoe o vas s s er e s e s 51
On the talus slope between the reef and the top of the

hill arve beauliful specimens of Monilopore prosseri
and Charfeles.

hT. Limu;{one massive, fossiliferous. ... ... vt iiuns 1
66. Talusslope ....co0.an B R TR e e TS AR R 18
53, Limestone, massive, ohm t}, FUSUTINAN e o v vvvnwnnas e
4. Shales with thin limestone in middle, tiny Fusulinas
RPBESOSIN 5y e e Sy sreimae s 1eh e e aniiei 10
63. Limestone filled with very dark chert............... 104
52. Shales, limestones and chert slumped down.......... 7
51. Limestone, very cherty............ I R P A 8
o, Concealed, with coarse limestone at top......oovvvvuennrans 3
49, Limestone, massive, considerable Chaeletes. .o oo vvnnins 3 6
48. Limestone 2 feet, concealed H feet........ ... o0 s 1
47, Chactetes rvect, 1 tect thick on point, (¢ feet thick in
places, usnally about 3 feet. ... oot i v enn.. . 3
4 Shale, appears to pinch out in 100 yards. ........... 8
45, Limestone, dense, allernating witlc chert beds a foot
HEHER sulcleal gl o e PR N P - .18
44, Limeslone, fossiliferous, c;haly. Chaceetes, g'tstlonctls .20
43. Shale 3 feel, limestone Tfeot.....coovevinnvrinnann 10
42, Limestone, fine-grained, crystalline, reef bed with chert
35 Lot DelOw-TOR i Cosidviss Sl Sriani i b 0
41, Limestone and shale, very fossiliferons, ........... « 1B
40. Shales with white chert about 1 foot thick in them, very
fOSSITeronms & i e SRR S B 6
39. Limestone, fine-grained, massive in 3 beds........... 19
28, Limestone hreccia with Chacteters, large gastropeds, ete,
sponges; chert bed at base. ............ 114 feet to 3

37. Limestone, fine-grained, buff-gray, foraminiferal......... 8
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Ft.
THEoT VAT IEATIE AL LODL v wwme soen vimmon wigmssmmnmmren s s 3
Limgestone, thin-bedded . ...«..000eun. SR AR R G
Limestone; very eliorty.  voewsn e dane e i b 1.2

Limesteie, semi-lithozraphie, lizht gray, thin chert band

FEIT LOD o onnr oious sncnti et b, 5000 010 b B8 W0 30 W, B 8
Limestone, coarse-grained, finer near top, flesh gray.. .12
Conceuled, contains a blue clhierty limestone. ... ...... 3
Limestone, semi-lithograplie, blue-gray, heavy chert bed

in middle and cherty on toOp.......ccoiuvvvnresonns 12
[Limestone, gray, massive, erysialline, 3 layers. ..... .. 16
Limestone, light gray, semi-lithographic............. 7
Limestone, massive, light bufl-brown, some fine chert on

0D, TOBBITE s camramanin ousevime o o Hsdo o b e e i e 11
Timestone, dark colored, very cherty, excepl 5 feet at

buse which is less cherty and foraminiferal........ 27
Limestone, massive, very chewwy, ehert usually in thick

bands, but [requently bands are united through the

intervening limestone beds; large foraminifera..... 20
Limestone reefl, massive, few fossils, no chert, limestone

I T PO v oo s i aessime Ll Aty 95
Limestone yveef, finely sugary cerystalline. ............ 30
Concealed, probably faulting.......oiv i iann 5

Limestone, crystalline, dark buff-gray, cherty. Some
corals and other fossils, Tleavy chert bed at the top 4

Limestone, fine-grained, crystalline, little chert....... T
Limestone, thin-bedded, dense, blue, some chert. .. ... . 4
TR0 YUt g A 175 AN OISO Wy om0 < BN | =t 1 [ Ay S 4
Limestone, coarse-grained, dark buff, reef-like. . ...... 12
Limestones, thin, with marl partings, little chert and
TORBITE o ondmb b o o mall dres (o el haloeml I G A

Limesione, reef-like, rather coarse, chert band § feet
above hase and 3 foot chert zone at 15 fest, Cunipho-
NI oo ec-aimaste atre s s e ey Ssns e i e W R s D N AT 22
Concealed ...... o000 3
Limestone, light to dark buff, weathers a little darker

than the etlier heds. Sparingly cherty; Comphophuyl-

B o e e S e S e R e o S R R 15
Limestone, cherty, Camplophullion bed at top.............o0.
Eofitealel - « oo oisconieabi SE e fes S o5 ds o 4
Limestone, reddish gray, weathers mottled, many

CUMBUORRIITENL, 5 & wevcvnvimes smmememmae s e s bemise sne 14

Shale 2 feet, with some ‘thin limestone sherts, some-
what thicker limestones ahbove, large Camphophyllum,
Joiekettwia, LRNGEOHOR (1) vevssiins s i s 6

Limestone, weathers granular, moderately coarse-
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Ft. In.

grained, light buff, fossils, ostracods. ............. 9

7. Limestone 1reel (?) bed, massive, semi-lithographic,
brownishi-buff, eclhert at Dbase. Spots  rescmbling
Fusuling ave not Fusuling, CRacleltCs..ooooiiiniiinnans 6

00 Laimestonie; harl;. DIE-EIaN .o coysmmsmmme s s o

5. Limestone hed, lighter colored and more erystalline
JAVE D2 1180 011273 . O SO SR PRI o i B

4. Limestone, massive, semi-lithographie, Dbuff-brown,
corals, Lirachiopods. Weathers darker than lower beds.. 9

Limestone, poorly exposed, thin-bedded below........ 4

2. Limestone, with 1 foot concealed slope below, rather fine-
groiued, buflish-gray to brown inside. ... ..o 1

1. Limestone, {wo massive beds, fine to coarse-grained,
corals, erinoid stems, and brachiopods. ............ 4

Beneath munber 1 of this section is the Mississippian section, a
fair part wf the upper third of which is exposed here, and is
quite fossiliferous.

Seelion I

Up sonth side of 1elms Peak, 214 miles north of ITelms’ West
Well.  Seetion, heginning with number 21 of Seetion 11, rests on
top of number 59 of Section (3.

Feet In.
29. Limestone, chert fragments, lavge sea-urchin spines,
and plates, brachiqpods, ete., quite fossiliferous.... b

28, COMUEBBTEA e s s mms e e w0 e e e it 40 4
27. Limestone, similar to number 25, No Lithostrotion

10} R 011 B Al L B e ol S A T o U T 1 i}
26. Limestone, weathers whitish, and shales.......... Yo
25. Limestone, coarse-grained, foraminiferal, erinoidal;

Lithosirotion colonies, 5 feet to..... ..o iiiiiiiiiins 3
24. |CONCRALER o i socmismnie s s s o) Sisie s S @umsie & eTHm e s 20
23. Limestone, siliceous, dark brownish-gray, fossils...... 3
22: ‘Boncealedii o vo.aeahn et s e R A SeRlisals ale 520
21, Interval, with light colored chert at the top, beds, of

this interval quite fossiliferous; Prismopora, etc.,..... 25

20. Limestone, somewhat massive, rather cherty below and
quite cherty at top, sparingly fossiliferous, “Caudigalli”

Number 21 rests on number 59 of Seetion G. The interval
between the Chactetes reef and the limestone at the top of
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Section G scems to be a little shorter in Seetion II. This is
probably due to the difficulty in getting a good scetion at the
latter place on account of disturbed conditiens. There scems
to be a fanlt erossing the section near the top of Section 11

Section K

Mountain sonth of the Blabber Tanks, five miles a little cast

of south of the IHueeo Tanks. This section is supposed to begin
at. the top of Section II, in the mountains fartner scuth

o2

36.

35,
34,
33.

32,
31,
30.

29.
28.
27.
26.
25.

24,

23.
22.
21,
20.
19.
18.
17,

16.
15.
14.
13.

Feet In.
Clay, red, apparently parl of unconformity, old weath-
ered beds, 0-100 feet thiek, here 45-50 ft. thick
contains fossils washed down slope from beds above. .50

Limestone, lithographie, with caleite scams and crystals,

very Heht Pl onesinmienn s smieie @ aeeeeine e 27
I E AT B s L o s e e o o b i e Qo o e e i 12
Limestone, light-gray, somewhat craggy.....coovveu.. 12
Interval, 15 inches of flint just above base, 6 inches of

JHHBEINHE BERF TG T, v e imnrmon i aimosvnar e ams e 6
Limestone, semi-lithographic, flesh-coloved, fossils.... § 6
CONCERION s & crvscim e S Sl S W R T R e 6
Limestone, broken-cherty, chert light colored, lime-

stone nearly white, large Coumosiw, ebdssinsRsis e 13
Concealed . s R R e 25
Limestone, llght lmn‘ gm\ some chert.....oc0ueeeas 13
Interval, apparently cherty limestones and shale,..... 6
Limestone, gray, coarse, fragmental..... G PR 1 6
Interval. Mostly limestone and marl............... 6
Limestone, cherty, fossiliferous, dark buff-gray............ 6+
Marls, with two thin cherty limestones.............. 10
Limestone, semi-lithographic, cherty, dark gray...... 1
CIONTERTOHL. | o d oy 5o Bives maitwrapsioe o e s L SR 8
Limestone, fine-grained, cherty, light buff................ B+
Limestones, quite cherty.....v.iiswiveniniviveaana 9 6
CONCEANEH wowmimmis s ssamiseassrmsssssimss |G
Limestone, thin-bedded, cherty, very fossiliferous,

BEORUODONEREC: o v wummrmssmemErs s 10
Limestone, very fossiliferous.........cooiiviinn.. 13
Limestone, craggy, cherty, dark gray, Cam:}hophymtm 6
CONCBATEN: & 5 5o v m s s B e 0 k58618676 N (0 0 685851508 4
Limestone, massive bed, minutely crystalline, craggy,

light gray, sparingly cherty, large Camphophyllum....23
Limestone, more cherty than 11.......... i e i 3
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Feet In.
11. Limestone, cherty, dark buff, fossiliferous........... 2 6
10 Bonéealed s wodsem s e i e by S R R 10 4
9. Limestone, coarse-grained, echerty near top, some chert
throughout, dark flesh-gray, fossils. . ... ........... 23
8. Coneealed s sanay wevashisese v CSRR Sadalen B
7. Limestone, fine-grained, gray, cherty...... ..o .un 2
G ConteRlel .o oonin i Vb s e e s e s 5
5.  Limestone, hard, brittle, minutely cherty............ 3—
d.. CONTOHVET ioirn e o e n aviee s o Wi i s e e W adaens 10
3. Limestone, erinkly, semi-lithographie, light buff-gray.. 2 6
25 Concenled oamsrai s B R e s iieETe e 10—
1. Limestone, fine-grained, fragmental, light-gray to
floshy-gray, £EW TO8SIIE. oo vn s o oss ses somsesssns 9

Peryiax (PER1APS CONTAINING SodME PENNSYLVANIAX)

The npper part of number 37 of the previons section rests
unconformably upon the remainder of the seetion. It is the
same unconlormity mentioned in Seetion B, following. This
unconformity separates the Magdalena group from the Manzanoe
group. :

This uneonformity is marked by a foreign eonglomerate com-
posed largely of well rounded to angular chert, some of which is
quite green in color, and some quartz and qnarvtzite, though the
last two are rare. They arve usually cemented with ealeimn ear-
bonate and locally grade into conglomeratie or sandy limestones.
The conglomeratic beds contain shale and are sometimes accomn-
panied by as much as fifty to nearly a hundred feet of red,
residual elay. Sometimes the conglomerate and associated beds
are nearly wanting,

The angular unconformity of the beds varvies in different places
and in different directions. South of the ITueco Tanks it varies
Toeally from 14 degrees to 21 degrees in a novtheasterly direetion,
but is nearly parallel in a dircetion normal to it.

Over the uneconformity at the top of the Magdalena heds eomes
a1hick seetion of limestones of darker hue, some quite cherty and
some of them free from chert. Many of them are siliccous, and
some have well silicified fossils. There are some thin shale beds
present, but many of the concealed intervals are composed of
limestone that happens to weather faster than that next to it
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at that particular exposure. In some places the heds are wassive
amd nearly homogencous, forming practically a single bed a
hundred feet or morve thick, which, on esearpuients, tends tu break
up vertically rather than into beds. though bedding planes are
visible, In fact, they seem to he great reeis, thongh the reef
strueture is less apparvent than is Frequently the case,

The lithologie features of these limestones are so similar that
it is often impossible to form an aceurate idea of the frue strati-
sraphie position of the surface rocks at any particular part ol
the plateau, or to refer them to a position closer than live to
eight, hundred feet in the general secetion unless diagnostic Fossils
can be fownd,  On account of surfuce changes which have taken
place—solution and reerystallization, ete—it is frequently dil-
ficult to obtain these fossils in recognizable form unless rather
deep euts are found, Their position can be determiued] by care-
Fully working out all details of the stratigraphy of each ridae,
Lut the time at our disposal was fur too lmited to perwit this
to be done.

The scetion at Juan Peak® and the scetion of Llueco Canyon
give a good idea of the Permian rocks of the western half of the
plateau.

Nection B

Seetion of Juan Peak, the high mountain on edge of lluecco
Escarpment, north 207 cast of Hueco Tanks ranch house.

Feet In,
§1. Limestone, coarse to fine-grained, weathers %o buff
ghigde . elert. Sl Lo ot diaie b aneal 50 s eieles, 40 15
80;; Marls filted ‘with Lossilg. e asiasni i iis i 6

9. Limestone, less cherty than number 78, very fossililer-
ous in upper part, fossils somewhat different from

those below. Giant Meckellus. ...ooviviiiiiiiiiniriiennns G 6
77. Limestone, hard, even-bed:ded, coarse-grained, cherty,
FORSIHFEPOUS i via v s mataiaes s leeie s wai i 35

*Juan Peak is so named for Juan ldscontrias, who showed us
almost unlimited favors during our stay at the Hueco Tanks, It is
the high point N. 20° E. of the house. It is practically between
the two largest masses of intrusives along the escarpment north of
the Hueco Canyon road.
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Teet

Limestone, hard, crystalline, gray, cenleite sheets in
joints, weathers to buff-gray shade. . ...oo ... 10
Limestone, hard, foraminiferal, gray, sparingly cheriy.. 5
CONCEATON & & woosims. s n e wus e b o st 3l e B
(I

Limestone, mueh morve fossiliferons than number 72,
cherty, gray, caleite sheets in joints. ... 0

1

Limestone, coarse, foraminiferal................... 8
Eoneealed ; ¢ saassesaass R R e 6
Limestone, coarse, rovngh, siliceous, caleite veins in the
Joirhs,  Two beds, composcd of fragments of fossils,
crystalline, yellow and red spots........ o000 3
Shales, flossiliferous........ B R A TR SR &
Limestone, siliccous, resembling that below......... 5
Marls and marvly limestones, very lossiliferous in lower

DRIEE Grivarne S Eeitines Riealaen. datar e e TR )
Limestone, like two limestone heds below. . ... i B
Shale. some Tossilss o ww e e wwe e salmamng 4
Limestone like number 59, thicker-bedded, siliceous,

MUCTOERMIGL 3 o amiita v W s s s S e D
Shale, yuite fossitiferous........ N N—— 1

Limestone, hard, brownish, granular, thin-bedded, sand-
paper surface, upper bed fossiliferons. .. ........... T
Limestone, massive, coarse, siliccous, rusty hrown..... b
Contedled . oo wop o sviee smn T e
Limestone, scveral beds, coarse, bulf, silicified fossils. . 8
Limestone weathering into large blocks with rounded
edges, which look like sandstone; buff color. Top
fossililerous; Seclwcagering ... ..., .. oo TR | |
Liimestone, 4 beds, hard, massive, blue-gray, weathers
to darvk divty-gray or drab. . ... W R R e SRR .
Interval. Shales above, quite fossiliferous, Sehwagering. .40
8ill with flow structure, almosgt pumaceous. . ... RS b
Concealed, probably a sill (25 feel of same showing
farther south) from baked shale npward. ... W25

Concealed, with 8 inches to a foot of yellowish baked
CIay at the oy veweanan o S R AR B o3 Sroms espm e cpr ol )
Limestone, very fine-grained, hard, blue-gray, sand-
paper-like surface due to minute mpits., ... ......... 4
Limestone, dense, fine-graine:l, hard, dark blue, 8 beds, 1—
Limestone, massive bed, texture like number 49...,.. 3
Limestone, more closely facited, frequently appearing
without bedding planes. Texture like the above massive
Limestone, hard, rather massive beds, weathers to buff-

17

In.

G



41,

a0,

BHA

33,
32,

31,

30.

29.
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In.

Feet
ish hue speckled with elongated drab spots which are
fragments:of Togsils: cinaieis e isiisives avd il e 2

Interval, contains 6 incih ledge of yvellowish weathered
e I N e e ) 9
Limestone 4 feet, with about 2 leet of clay (7) lime-
stone, very hard, brittle, darker on surface than
WHEIIE 5 oo o mrmausmmn e ossmsia e i o et e o B
Limestone, semi-lithographie, amber caleite crystals,
weathers drab, browner within.............. ceene 2
Limestone, few il any bedding planes, mueh like those
below, weathers to dark diriy-buff shade. ... ....... 1h
Limestone, much like number 42, 20 feet %o0..,....... 23
Limestone, more massive, less sharply jointed than
number 41, weathers a little more yellowish. .. ... .. ]
Limestone, fine-grained, Lrittle, bituminous, dink blue-
gray; lower half quite [(lossiliferous, _lreliccocidaris,
Productus, Arilobile, sponges. Sharply joiuted into
SIMALL Bleeks o wom i et S e W S, o
Concenlen: PraBubly BIale. o o vee i e scem e i o 0
Limestone, thin-hedded, dark zray, many Prgnar, sea
urchin spines and small plates. Long Fuesuling rave.... 3
Concenled, [robabIy T . v a0 v Fs s i i 304+

Limestone, very hard, bufl-gray bed, vermicular fora-
minilera, otherwise lilke number 36. Top of sccond big
TRBEG .o o iop et o B S s g e o AR T

Limestone, coarse-grained, rougl, gray............. 2

Limestone conglomerate composed of rounded pieces
(coneretions?) of limestone from one foot in diameter to
the size of marbles and averaging a litile larger than
eeps  Bome marly mEEriX. oo nnoin e TS R e 4

Limestone, foraminiferal, fairly thin-beddesd, hard, brit-
tle, gray, has tendency to weather into blocks with
rounted elERS L vk SV R s s R s T s 16

Concealed, 15 feet to. ......... T e R e TR A 10

Limestone, four main and many minor heds, resembles
number 31 hut is more massive and styolitic, more ({os-
siliferous with miecro-fanna in lower part, Luffish-gray
outside and in. First heavy ledge..........ccciinnnn. 16

I.imestone, gray, nodular. finely mottled, shale partings.
In the ravine is a nearly black limestone with small

Fusulinas, perhaps not in place. ... ..o i 10
Limestone, hard, gray-buff, mottled within, semi-litho-

graphie with ealeite streaks; weathers rough....... 6
Concealed. 10 feet to............. e i R 15



24,
23.

22,
21.

20,

19,
18.

11.
16.

153,
14.

13,

12,

11,

10,
9.

‘Number 15 is number 1 of the original section.
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Ft.

Limestone, somewhat laminated, thin, separated by soft
shales coniaining limestone nodules. ........o0vns 5
Concenled, aBoUt. .5 vow e ciivass vaavristisss s s R 2

Shale, caleareous, bluish, streaked with gray, about 15
inches above number 25, weathers slaty, now hard and
brittle. Softer shales in the interval.............. 2

Limestone, dense, fine-grained, black, brittle, conchoidal
fracture. Weakhers very smooth, slaty shade on
OUESREAR .y oot mmiercios BSOS Sl ST RS 2

Conrealolin g & Sulani S sim D S T S R R A R 4

Limestone, massive, haid, two layers with shaly lime-
stone parting, upper part quite cherty, lower bed
slightly so, light to stone-gray throughout, composed
of ground fossils. Foraminifera in the lower bed... 3

Shale and nodular limestone. . ... ...t iinnenn 3

liimestone, massive, rather coarse-grained, conchoidal
fracture, blue, weathers rasty mottled. Quite fos-
SHATERONS o b & el comalnam et et o b A a serimcrs 1

Shale, calearcons, with limestone nodnles; blue, weath-
ers to bhufl-gray. Produclus, Choneles, Ostracoda, Pugnaa,

Goneealod oo ¢ aaeidl Bee BRI T R L TR B e 5
Limestone, nodular, thin-bedded, semi-lithographic, fos-
siliferous, huffish-gray to drab outside and inside.

Gompostia, Produetis, steaccisivnsesvassasinsiisanysve 2
CORCORIT v womvmm armeraissesm e st R R S AT e 3
Firmer and denser bed of same material as number 15. 5
Panideltike sill.caceiaiuminsingaisam sy s [

Interval. The highest frugments of the conglomerate
were seen twenty feet above the limestone mentioned
in number 13, leaving total thickness of the conglom-

erutc 44 feet at this placa. .o ounsmevervemesss s 40
Interval. Contains six inches to a foot of limestone,
welthering Bial oo s smiaaneiiis e mneiied 20

Conglomerate, caleareous matrix; red, brown, green
and black chert, ete., rather fine below, coarse above,
some sandstone pieces six inches in diameter. Fusuling §

CONCORIGIE s wmima o G s e s T L SR g 15
Limestone, pebbly, semi-lithographie texture......... 24
Coneenied on o 8¥a 8. S L ety BeRrne it i a s 5
Conglomerate, broken dowWh........... SRR W 5

In.

Fossils col-

lected ave numbered according to the first section, in which number
15 is called number 1, ete.
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Feet In.

Ty DOTUERTEL o wonine sl i oy e e e v A S A T

G,  Limeslone, metwmorphosed, blue-black, flinty fracture,
Eragments of Lossilg:maisves sntve s saiaiaasiaee 3

o CHMCORIBI s 5 v v sonos o, A w58 S A M AR AR 184

4. Coenglomerate, limestone, two or three beds. ... ..., 1 3

do  Gomeealark o e e R R R A R A R e T 3

2. Mavrls, platy, with limestone plafes, hard, weather gray.10

1. lLimestene, shaly, impuve, blue, weathers B oo 4

Farther north along the escarpment higher heds of very con-
siderable thickuess come in. Towever, the seetion in the Hueco
Canyon probably covers these beds faivly well.

Section J

Section up Hueeo Canyon to Lincoln Tank. Scetion begins
near the hase of the first heavy limestone above the unconformity
and conglomerate, and duplicates all of Seetion 13 ahove that
horizon. Measuved over hills on south side of ITueco Canyon
road.

IFeet Tn,
53.. Limescone, thin-bedded, very fossiliferous, poorly ex-
posed, Solenomyn, Omphalotrochins, Pugnar, ele.,...... 40 4
52, Limestones, perhaps more siliccous than number 51,
forming sharper and higher scarps, and appeaving
harder on the surface, about as eherty as number 51:
top of more massive beds. Pugnear, Mest of the
small fossils of number 51 have dropped oul...... 180
61. Limestone, rather fine-grained, quite siliceons, somewhat
cheriy throughout, thin-bedded, fossiliferous, many
gasiropods from minute Leoxroncmas (o very large

Omphalolrochus, Productus, Pugnar, ele....ooooiunan. 330
50. Tdmestone, thin-bedded (on top of hill), fossils....... i
48, Limestones, thin, and mails, fossiliferous, very poorly

exhosedicrad S RS ES T S S A ot 58
48. Limestone, very fossiliferous............ocuenev.... 10
47, Concealed, some shales..... R R R 15
46. Shales and thin fossiliferous limestones............. 3h
45, Interval, apparemtly shale........covepnenenrsmasss 10
44, Limestone, massive, very fossiliferous. .............. 20
43. Limestones on covered slope. ............. Gl 17

42, Limestone beds, massive, somewhat cherty, rather
EIIIE . 2l R o S e R e bl et e, Al S e 18
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Feet In,
41, DMassive limestone, very fossiliferous................. 13
40. Concealed . . . . vvervevvrvnresosasnarsossesersmases 17
a9, Limestone, very fossiliferous, lighter than 38........ T
38, Limestone like those below, silicified fossils......... 7

37. Interval, appuarenily contains limestones like number
BB irn s m e i R N B S e S e D
36. Limestone ledge, liltle chert, fossiliferous, Omphalotro-

chus. large “Bellerophons”. .. ovvcvvviiiiecctinnacsneans H
25, Concealed, partially, consists larvgely of thin-bedded
limestones, no: chert noticed. o oo syt i .80
34, Limestone, buff-brown, marly at the base............ [
34, Conecealed, apparenkly composed of thin limastoncs
SR ALY s e R e O S R A e e i
32, Interval, containsg limestones weathering into c¢hips on
Bl SRR ek e s e e L e e o e .40
31. Limestones, fossiliferous, blue-giay, separated by in-
ARARUECE ARRTVE s wons rememr e o e S e e w0
B30, Coneealerl | . o e e e e e e A
29,  Interval, mostly Jimestone less resistant than “hat bo-
Inw, Tossils, lavge gastropods, . ... iiiiin e ive . nl
28, Limestone, raither thin-bedded, Dbrittle, Dbituminous,
breaks: into smallihleedse i San suniimia i d s 100
27. Limestone, lighi-bull, massive. .. ....oiviiiinnnn. .18
b R 7 11 1110 NS 15
25 Limestone; dense, dark blue, bituminous............. 3
2. ICONMCEATON. o coniy mmwisssmaimsiamms b ey, 6 e, B 50

(This bed, apparvently shales, is almost pinehed out
along the rowd up the canyon on acrount of folding.)

(2]

2 >
22, Limestone, massive, reef-like. .. ... uee .. .
21, Limestone, light colored, bitnminous, somewhat fora-
miniferal . . . .
20, Limestone, rather massive........o....ue..... a5
19.  Limestone, gray, hitnminous, weathers chippy........ 6
18.  Limestone, like number 17, columnar joints......,...10
17. Limestone, massive, slightly cherty, reef (?)......... 254
16, Limestone, massive, dark, very eherty.......ov'unrnnnnn. 20
15, Limestone, coarse, light buff below, finer and darker
above, with seattered chert nodules, appears as reef

liod Jittlo: Tarther Washk. o i 0l alhon bivis mmis siee e s e s 14
14. Interval. Contains a foot of limestone and =ome chert

AOMUIEE ocn o viiimma s i S ki3S e T B 185 6
T3 Limestone, Toasslve sy a5 siein s 5t culd s b e 5 5
L8 Gonesalel 5 ¢ s v e s R S S TR B 8

11. Limestone, rather fine-grained and light colored. ... .. 15



22 University of Texas Bulletin

Feet  In

T (CORUEHIEAL, o oo maemmarmmasammes iAo oA ¢}
9: Limestone, brownish. i cuisievameadiveaimavas i
S CONCOHLON Y coaiw 205 wovss 6w eV e s SR RS e N R 5
7. Limestone, buff-brown.........oieiiiiiininnrennenn i—
6i:  Concedledyins § o E e S B R A T R b
5. Limestone, massive, dark buff..................... 6
4. Concealed, contains bufi-brown limestone, gastropods. 5
3. Marls with nodular limestone, 8 feet, followed by 26

feet of massive limestone. ....... ..o iveiniennnn. 34
g Goncenlad, 20 BEEE 07 e e wioum e o s w s e w s 12

1. Limeslone, hard, fine-graired, massive, buff-brown,
4 or H Dbeds

Up a canyon praetically all the beds from the top of 5 or 7 to
the top of mumber 23 show as a confinuous reef-like hed.

Tn going rom nmumber 50 to number 51 a eanvon is erossed
which owes its orizin 1o a fault. On the side of the valley there
is mmeh breeciated limestone and the drag is very strong so that
the beds approach a vertical position. The block to the east has
been dropped. How mueh has heen elided frem the seefion here,
it is impossible to say.

The valley i which Cedar Tank and Number 1 Tank arve
located is also a fault valley which terminates the top of Section
J.

In the southeastern Huoecos, from Shakespeare Tank woestward,
there is still another unconformity vepresented by a eonglomerate
of rounded limestones, thovoughly vounded quartz and quartzite
pebbles, ete. The basal bed is usually eemented with the brown
to hlack oxides of iron, while the rest of the beds have a eal-
eareons cement, {he uppermost grading into a sandy limestone,
the sand heing lareely composed of ehert grains,

This exnglomerate has a maxinmum thickness of about a hundred
feet. Tt overlaps the anderlying Permian strata in o northeast
diveetion, the heds of the two formations havinge an anele to each
other of 18 deurees. Tt is not improbable that this conglomerate
would overlie the whole Manzano group in the novthern 1Tnecos
had it not been removed by cvosion. It apparently does overlie
it—unless a larve part of the wnderlying beds has been re-
moved by erosion—on the Salt Basin road just west of Brackett
Draw, There are no Permian deposits above it in the south-
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western part of the platean and a guestion might legitimately
bhe raised regarding its age. llowever, it appears to be a Paleo-
zoie deposit, very different from anything seen in higher horizons
in this vieinity, [t is folded to a greater degree than the over-
lying Cretaceons sediments, and apparently passes beneath
higher Permian deposits in the region of  Brackett Draw, on
the west side of Salt Flat. Two detailed sections, one on either
side of the road, west of Shakespeare Tank, aive a fair idea of its
strueture and appearance.

Section N
Two and a half miles west of Molesworth's Peacock Tank,

g Ifcet 1In.
3. Conglomerate, limestone-chert, brownish weathering,
hut much finer than number 1. Reldish-d:iab, 7
PO V0 s maimm s SR BRI RS S Vi 8
2. Concealed, surface of part of interval strewn with plates
of limestone conglomerate, much of it probably sandy
EIAIRE wrnrn coammmi 5o s i S e S e R 45
1. Conglomerate, coarse to fine, ferrnginous to calearcons
or even io limestone, Some rounded white guartz
pebbles of fair size, some ferruginous, sandy, cherty,
conglomerate, muech sub-angular to rounded chert...... 50

This seeticn was taken on the sonth side of the road. On tho
north side of the road the thickness falls to 75 feet with more
continuous exposures,  Farther east on the north of the road is
an exposure in a canyon showing red shales and some sandstone,
At Shakespearve Tank there is a purplish, very dense, fine-2rained
Iimest:ne of considerable thickness in the conglomerate. Tho
thickness of the conglomerate varies very eonsiderably in short
distances on aceount of the ivregular surface npon which it is
deposited.  Its upper smrtace, however, erades into a somewhat
sandy limestone and is quite even and regular,

The section as exposed north of the road is as follows:

IFeet 1In.
3. Conglomerate, fine, gquite calcareous. . ..o v i v 15
2. Concealed. Carries some sandstone and conglomeratic
limestone: Plates:, i svve ian e eaivivsiom iai waiswsm e 25
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Feet In.
1. Conglomerate, massive, very coarse, botlom bed coni-
pletely cemented with iron at the surface, upper beds
finer and more CHlICATEONSE, . v vttt v vr v et nnsssnre 35

East of the edae of the Platean, in Brackett Dvaw, rocks oveur
which are much higher in the seetion than any shown on the
western side. These arve light coloved Timestones, with peeuliar
Fauna amd appear to be the same as those seen west ol the Jones
Ranch hense on the east side of Salt Flat, south of Seven IHeart
Gap.  The fanna consists of a lavee Spirifer with quite laree,
aneular plications, the first of the lavee, long Fusulinee, wany
brachicpeds and hryozoa, ete. It is very distinet {from auything
scen farther west,

in the Diablo Mountaing, just a little south of east of the south
side of Black Mountain, rocks of still Iater age ovenr,  In this
place, the rock plunges eastward from the main esearpment and
hicher heds come in elose to the edze of the flaf. The hills or
mountains on the cdge of the flat near here are probably the
vounuvest Paleozoie deposits conneeted with fhe Plateau.  They
are shales and dark Timestones with sandy limestones and eal-
carcous sandstones at the top. They carey an sunmonoid Lanna,
which, while it has 1ot been earvefully studied. in all probahility
represents the fauna of the Word formation of fhe Glass Moun-
tnins.  Nome of the beds ave very fossiliferous.  One ordinary
hand specimen yielded three genera of wnmonoids, cight speeies
of hrachiopods, one spesies of peleeypad, one nautilvid, oue
Orihoceras, one pteropod or seaphopod. one sponve and  one
gastropod s more than 45 specimens in all. A Taree evlindrical
species of Fusuling also oeenrs in the npper heds,

Section B

In the Northern Sierra Diallo, cast of the south end of the
Black Mountains.

Feet In.
46, Limestone, quite sandy and even cross-bedded locally,
rustv-hnff shade, large robust Musulinas.......... 125-150 -
25, Limestone, platy, vellowish, somewhat cherty, some
vellow shalel. BLC.. v ewiesinm swm e mnissioa-ems S L I 8

34. Limestone, siliceous, rongh, drab, beautifully preserved
fossils, ammonoids, hrachiopods, corals, ete......... T
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25

Feet In.
Concenled . . ..vovemne vemmmmimmee sos s e mirie e miin g B =

Interval, 1 foot layer of limestone like nwmber 28 at
the top..... TR S G | R IR R e e sl I
Limestone mosgtly, like number S0, some concealed. .. .45
Limestone, drab, much like number 28, but lighter
colored: Withif, cos s wossssmraeeass wireswe 40
Limescone, nodilar, caleite crystals, drab, mueh of the
rocl less resistant than the rest and the beds con=-
PANDE: i aaasne R T T SRR R s O
Limestone, very fine-grained, drab, semi-conchoidul
fracture, brown chert concretions below, limestone
beds inteispersed with less resistant he's notl seen,
Bl TBOE T 1w corcmimzasmuner v mas s s T .. |11/
Interval. Part calearcous, harvd, dark drab, slaty shales,
wany slabs of siliceous yellowish brown shale.......25
Concealed, 2 feet of drab, linely granular limestone
wetthering gray at Lhe topi: s e vvs vne o ie s e 2l
Limestone, rather dark coloved, miant Spivifers. Fusu-
finn, gastropods, hrachiopods. ..o ineresnnerneeranl)
Limestone, rather thin-bedded, cherly, lossiliferous in
unpper part, lous Fesulina. large Produclus, Spirvifer,

ele, (Base of Section ). ....... U P R - 21
Limestone, massive, brownish.......... O e AL ]

Limestones,  light,  uswvally  platy, some  whitish
SOHEIIION s o crsumrns e s pomamessesismme s G Trassy e,
Limwestone, & bheds, ey, prominent horizon markers,
parliness: 3 to 6 feot thick.asvisiaa varesssaiapenydT
Concenled, BIles or INAFTS. oo wes s mwmensee e aaases: B
Limestone, thin-bedded, licht gray. . ................358
Limestone, eavernous, buff-hrown, geodes willh  dog-
{ooth spar, masses of green caleite................100
Linnstone, massive, hrownish, very finely erystalline
o some extent, fossils, veins and masses of greenish
to white caleile.ovn voisaian B O I S PRI IR 1, |

Limestone, cherty (Base of Section R*).............10.

Limestone reef, much like rocks below. ... ... .. T i 4

I.imestone, much like those below to base of the reof
roek forming the north wall of ranvon............60

Limestone, loeally coneecaled, fossiliferons...........30

Limestone, 1 bhed, massive, very finely ciysialline, vary-

ing in texture, light gray, fossils........ esa s as)
Concealed.  All limestone as shown in other paris ol
CANNON & & alaeaee S e s O RN 1 |

Limestone, soft, friable, nearly white, rounded crinoid
fragments resembling large foraminifera...........10

I+
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Feet In.
9. Limestone, massive, a little darker than 8........... 5
8. Limestone. pooily exposed, little “‘tooth” and some
Other PoS8IlE .« Saiail < @6 s e emm i vea i 20
7. Limestone, more craggy, lighter, and more coarsely
crystalline than number 6. .... e 5
6. Limcestone weathering gray, minute white specks, finely
Crpstalling ., , ol fsais ceee st A e e 5
f.  Limestone, rather coarse, crystalline, drab-buft. .. .. .. 5
4. Concealed, all limestone as shown in other parts of
101 5570 1 OO O S S AP 3 S Sl Ny S B e ) 6
. Limestone, very small Fusuling, some larger............ G
2, Limestone much like number 1, coarser............. 15
1. Limestone, massive, buff-gray, very finely crystalline,
some tiny geodes 20 feet above the base........... 60

It is quite questionable if there is any velation hetween the fivst
part of this seetion and the other two parts. R' (Nos. 1-17) is
essentially a neavly white Ihmestone without any chert, shales or
marls, and in some exposures neavly without hedding planes.
Fossils in it are rave, and usually quite small.

The beds of the seetion R* (Nos. 18-25), are mueh darker,
somewhat cherty helow and cavernons, There scems (o he a fanlt
separating the top of the first from the sceond seetion. That
there has heen some mevement here is eovtain, hut how mueh was
not determined. A movement of some filty Leet was assumed aind
allowed For in making the section.  Whether there is any daphi-
cation, or hiatus, in the seetion can not be stated on acconnt of
the limited time spent upon it.

COMANCIEAN

The Comanchean roeks rest upon the Permian rocks on the
sonth side of the Platean, avound the north side of the Black
Mountaing, and form a ving around the Cornundas Mountains. At
one tinme they evidently covered the whole Platean.  The Com-
anchean is here represented as deseribed by Richavdson aul since
the rocks are aside from the disenssion intended in this paper,
it will be passed with two seetions showing the stratigraphy of
the beds. '
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Figure 1.

SECTION SHONNG HINDS CF ROCK AND
THE

rﬂchNg S8 OF THE BEDS THAT FORM THE
WESTERN TWO THIDS OF THE B 0 © Atray’

Cne trans 200Fear
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Sections showing kinds of rock and the thickness of the

beds that form the western two-thirds of the Diablo Plateau. 1 inch-—

200 feet.
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Seetion of Cretacecous rocks at Peacock Tank, Shakespeare
“Monnfains™, northwest ecorner of Sand Mesa, a mile south of
Shakespeare Tanlk,

18,
B

16.

15.

1.

FFeet Tn,
Limestone, comes in cast of escarpment. ..., ... ... 304
Limesgtone, massive, to top of eliff. .. .............. 40
Limestone, nodular, but mwore compact, to base of more
massive limestone eliff.................. SRSy P B33

Marls, very fossiliferous, large gastropods, large  Pro-
L B R s e b i e A R e
Limestone, more massive than number 13, somewhat
nodular, platy sandstone in middle, ...............35
Marls and nodular limestone. ... ... ..
Limestone, buff-gray, massive, varyving o nodular.....15
Sandy-marly bed, and soft limestone, many fossils. ... .25

Sandy-marly bed and soft limestone, locally sandstone,

25

very fossiliterons, ovsters, Acteonella, ete.. ... ... AL 1
Sandstone, sandy shales and sandy mmls, very large

ovsters, defeonctln, ete. ... ... R R A R it
Limesione, rotten, and  wmarls, Trigonia.  Acloonelln,

| ERLLE Rl Py 4 T L o LT Ty O PR
Limestone, rather massive, fossiliferous, weathers rusty,

BRI s st s g OO e VTG HESRRERAS o

Limestone and marls, finely nodular, fossilifercus in
WPNOE PARL e ssmn wdaseReas v esnEs e 8

Limestone, gray, filled with .lefeoncelle. A sandstone
comes in 28 lenges here and there, en top ¢f thig hed.

Tt sometimes renches a thickuness of twoenty leet...... 6
Shales and rotten limestone, Mreogyra, gastropods, ele..... 17
Limestone, dense, light buff. ... o000 el P S ) L

Limestone, soft, marly, and shales, gray to dark buff,
gypsiferous above., Used by Mexivans to plaster adobe
BURS08., % S SR i ¥ s S e L e e 10

Goheenled s povposmen masirrim i st L sennsgas el

Seeticn of northwest eorner of Molesworth Mesa, Cretaceous
rocks, southeast of Helms” Toast Well.

13.

12.

11,

10.

I"eet  In,

Interval, lower 15 feet concealed, upper H feet mottled

bufl limestone, foraminiferal.........coeveiiinune....20
Limestone, dvab to buff, weathers rough, small peeten,

foraininitera. et v e e veiie sen e T me— . 8
Sandstone, bufl, weathers to brownish shade, thickens

and thins and may pinch out locally...............10
LAMOSTONE oivucs vis ivare b s e aa @ s o1
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Fect In.
9. Limestone, nodular, or rubbly, marly matrix, drab
wenthering light gray to dark gray, large oysters and

L 1 T4 e T T T e ——— . |
8. Conceialetl . ... oueneeeeensenesasnsonensessonansasss 6
7. Limestone, gray to dark buff, contains limestone pebblces,
some of it semi-lithographic, conchoidal fracoure, small
Ostrea, Brogyrd tewcanal, 1 foot to oo, 2
6 Concealed ., oo ivievivh Bdniavmeiedem i Saaiew kD
o Conglomerate of fine-grained yellow sandstone with gray
limestone, pebbles 'rom size of marbles to hens' eggs
G TR BONT 5 v b e S e o s o B Womscms e cmriing S B AEA T FoE 2 6
4.  Patly fine-grained gray sandstone, rest concealed....15
3. Sandstone, brownish, fine-grained, caleareons........ 2 4
2, Convoiled . ... -0 verenatenraraaseresannneneaa i i ]i
1. Limescone, bufl, coarse, semi-crystalline. ... ..., 2

PLEISTOCEN E-RECENT

All the more even snrfaces of the whole Plateau arve covered
with surface wash, sometimes to considerable depth. At least
the upper visible part of these deposits is of Pleistocene and
Recent aze. They arve nsually silts and gravels, or clays, or-
dinarvily «f bufl to yellow tint. Over the larger part of the actual
platean surface they effectually conceal the rock surfaces so
that the hills and ridges form isolated exposnres, thus making
the differentintion hetween the various horizons of the Manzano
very difficult.

CORRELATION O THE ANTIRACOLITIC ROCKS OF
TEXAS WITH TITOSE OF OKLAIIOMA AND KANSAS

A tentafive eorrelation chart is inelnded here to show roughly
the correlation of the Texas sections with those farther north.
It will be noted that the Clear Work heds are referred to the
Hess formation of the Glass Mouutains, lavgely on account of
their relation to the great wneonformity. This differs from
Bise's correlation only in loweving the relative position of the
Clear Fork stage and a slight elevation of the top of the Hess in
central Texas. In other words, it is assumed 1hat there was less
erosion in the central Texas region priov to the deposition of
the Leonard beds than there was in the Glass Monntains., Ilence,
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proportionally higher beds ave prescrved helow this unconformity
along the Colorado River than are left in the Marathon regicr
11 this asstmption is true it accounts tor all the conditivns present
in hoth regions. It should be remarked that all the ammonoids
Tront the higher heds of West Texas north of the Colorado River
arve from the Greer stage, and that the old Military Crossing
locality, from which White's anmmonoids came, lies in the Wichita
staze, rather than in the Clear Fork,

The I'ennsylvanian part ol the chart is approximate and is
utended to show the correlation only in a very general way.

The anthracolitic rocks of the Diablo Platean have hitherto
been referred to the Pennsylvanizn system by most ol those who
have written upon them.  From what has preceded it is apparent
that the hasal 400 1o 600 feet of these rovks elearly belong to the
Mississippian system.  ‘T'he fossils from these beds have been
studied sutficiently by Professor Stuart Weller to warvant their
reference to the Chester beds, heve ealled Hels Group.

The next beds in the suceession are correlated with the Mag-
dalena group of New Mexico on one hand, and perhaps with the
basal Gaptank of the Glass Mountains, Texas, on the other.
They coriespond to the Des Moines group of the Mississippi
Valley, at least in part, especially the Menrietta stage. The
higher beds may or may not reach above the Henrierta into the
Kansas City stage.

Beds above the Magdalena group come in over a profound un-
confornity and are very much younger than the bads below.
They are the formations of the Maunzano stage—the Abo (in
part!) Yeso, and San Andreas.

The fauna of the Manzano group as a whole, as deseribed by
Girty?, is essentially a Wichita fauna as found on the Colorado
River in Runnels County. 1t is not. improbable that the basal
Abo formation, if not all of it, in eentral New Mexico, is of
upper Pennsylvanian age, and that there is a sonthward overlap

‘U, 8, Geol. Surv. Bull, 389, pp. 41-136. 1909,
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of sediments on the unconformity.  The upper part may or may
not be of Pennsylvauian age'.

IE the Abe Formation reaches into Texas alonz the llueco
Esearpment i is represented by limestones and shales at the
base of Scetion B, and possibly at Sections [ and I However,
this part of the seetion is at abont the horvizon of the uneon-
formity hetween the Gaptank and Wolfeamp in the Glass Moun-
tains.,

The fauna of the Diablo Plateau is more of an off-shore Tauna
than either that of eentral New Mexico or of the Colorido River
and nor:h Texas rvegion generally,  The reason for this assump-
tion is obvious from a physical point of view. In the contral part
of New Mexico the formations are sandstones, shales and lime-
stones.  Passing southward they change to an almost continnous
Timestone seetion in the Huceo Mountaing in Texas, Mong Red
River practically the whole seetion is composed of shales and
sandstones with a few thin limestones.  On the Colorado River
the Timestones are mueh, thicker, the shales thivner, and the
sandstones wanting,  Kven the Silurian and Ordovieinn heds are
Limestones. These physical changes are accompanied by corves-
pending fannal ehanges, thongh some of the speeies appear to be
commmon to nearvly all the regions,

Upon enrsory examination at least one species ol Omphalo-
trochus appears to ocenr in the Hueeos, in the Wichifa stage of
Runmels Connty, the hasal Cibolo beds of the Shafier region, and
the Wolfeamp beds of the Glass Moantains vegion. There arve
other similarities in the gastropod faunas of the regions,

Species of Selwagering ave fonnd in the top of the Gaptank
amd in the Wolfeamp formatious of the Glass Monntains, in the
basal Manzano of the [lueeos, and in beds of similar horizon in
Kansas and Oklahioma.  Species of the 8. fusulinoides group also
ocewr here, while they were orizinally deseribed From the highest

'Since this was written, Bise and Baker have written articles
apparently showing the Abo to be of Pennsylvanian age. See: Bose,
., “On Ammonoids of the Abo Sandstone of New Mexico and the
age of the beds which contain them', Am. Journ. Sei.,, LXIX, pp.
51-60, 1920; Baker, C. L., “Contribution to the Stratigraphy of
Eastern New Mexico', Am. Journ. Sei., LXIX, pp. 99-126, 1920,
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of the “Fusulina beds™ of the Carnie Alps, and ave known from
the Tragkotel heds.

The Fusulinas of the three regions just mentioned are largely
of the clongate 1ype with highly crimped septa, similar to those
of Kansas and the (Hass Mountaing near the Schwagerina hori-
zon, In the light of these oceurrences it should be remembered
that the hiatis between the top of the Gaptank and the hase of
the Wolfeamp formations, of the Glass Mountains, is slight.

There is evidenee aceunmulating that there is cither a diseon-
Formity at the base of the Wichita Stage or that the base of the
Wichita stage will have {o be lowered somewhat in eentral Texas.
A nmueh more eritical study ol the transitional faunas is neees-
savy before any final conelusion can be reached.  That portion
of the Manzano beds which comes in hetween the LHueeos and the
Salt Iflat along the northern side of the Diablo Platean is not
favorably situated for study on the Texas side of the line and
these beds will have to be worked out farther north,

As has already been stated, the highest beds bordering Salt
I"lat on the west are probably the equivalent of a part of the
Delaware Mountain heds of west Texas, and of the Leonard and
Word formations of the Marvathon region.

STRUCTURE

Richardson’s discussion of the major strueture of the Diablo
Platean is elear and coneise, and will not he repeated here. The
majer influence upon the. structure of the region as a whole
seems to have heen from the southwest, giving a gentle northeast
dip to the whole northern part of the Plateau. 1f brought up the
older Paleozoic rocks at the sonth end of the Iluceo Mountains
and together with the influences that produeed the strueture of
the Hueeo Basin, west of the Hueco Mountains, formed the long
structural ridges of the western part of the platean with a
northerly trend. TIn the immediate neighborhood of the larger
intrnsions of igneous rocks like Cerro Alto, the Cormdas and
the Black Mountains, structures have been produced to some
extent, apparently hy sills and laceoliths, but in many cases these
are of minor importance. The general dirveetion of the dip of
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the rocks is but little disturbed by these intrusions. IIowever,
it is the minor structures that are of interest to the petroleum
geologist.

Mixor SrrUCTURES

These minor struetures may be considered in two groups:
Folds caused by igneous intrusions, and folds of the usual type.

The structures due to igncous intrusions are confined largely
to the west and east ends of the platcau.,  Alune the cast edge
of the Tuecos from the New Mexico line sonthward for about
half the length of the range, is a series of igneous masses of rocks
appeiring as infrusive bosses, dikes and sills.  The largest mass
of all is cast of this line, on the edge of the Platean, and is known
as Cerro Alto.

Aside I'rom those that appear at the surface there is evidenee
of others of somewhat similar nature.  One of the most conspien-
ous of these is Neville Mountain, just east of Cerro Alto. An-
other illustration is the mountain west of Bird Dog Mourtain at
the ecast end of the Plateau. This mountain has the appearance
of being elevated by an intrusion of igneous rocks heneath it.
The mountuin east of it was so formed and the rocks that covered
it are weathered away revealing the granitic rocks of the cove
of the mountain. A smaller type of these strnefures is revealed
in the region From the Black Mountains to the Cornudas. 1lere,
small intrusions have formed structures of little area but exeellent
anticlines. In most eases the overlying rocks have been removed,
but in some instances they still cover these masses of cooled
fava. It would be uscless o drill on these igneous structures.
They are shown on the map.

The other structures are folds of various types, assoeiated
with faulting in the southwest part ol the area, in the south end
of the Hueeo Mountains. Several of the valleys in the western
part are structural, synclinal, anticlinal, or faulted. Some of
the ridges are anticlinal to some extent, and some are monoclinal.
Many of these structures are small, a mile or two in length, and
others are much larger.

When the region as a whole is carefully detailed, there will
be found fo be no lack of structures to drill on. The main
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question remaining is the likelihood of finding oil when the
structures arve drilled.

DriLLING

The drilling will be through quite hard limestone, some of it
well filled with chert, or flint, if the Hint beds persist back under
the plateau.

In the Ranger field the oil-producing rocks dip in a different
divection Nom the surface rocks with the result that the coinei-
dence of the surface and sub-surface struetures is only partial, or
general, On the tlueco Plateau there are from three to five sets
of beds to be penetraied, depending upon the location of the
well, each of which possesses a different dip from any ol the
others. s a result, the precise struetures of the hasal rocks are
wuch less likely to coincide with surface structures than is the
case in the Ranger field. "This adds materially to the hazard
of drilling and the expense of development.

LIRELIoop o OBTAINING Oln 1N COMMERCIAL (QUANTITIES

This is, of course, the eritical question, and npon this phase

of the problem much of the time was spent. FEven with the

relatively large amount of work put in to determine this question.

it was impossible to do all that should have been done. llowever,

a general snrvey of the sifuation was made, and careful sections
of the rocks along the west and southwest sides of the platean
were made, A careful study of the rocks that make up this
Plateau to a depth of five to six thousand feet does mot reveal
the presence of rocks which, as they appear at the surface,
wonld seem to furnish a sufficient reservoir for the eollection of
the oil or gas.

ITowever, the Ovdovieian and Silnvian rocks at the base of the
seetion carry considerable magnesia, and these may he changed
to a erystalline dolomite Joeally, or may contain layers of it,
which would render them sufficiently porous to serve as reserv-
oirs. At best, this transformation would be local, here and
there, and vesult in laveer or smaller ““pockets’ of oil, though if
dolomitic beds ocenr, they mivht form lareer reservoirs. The
likelihood of such loeal dolomitization is swall, and the number
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of holes necessary to test it out might be large. The winimum
depth to which it wiuld be necessary to drill to reach these
rocks would be 3500 feef, unless the unconformities rednee the
thirkness of the section on the body of the Plateau.  The shales
at the base of the Mississippian vocks would form an ample
cover for Silurian oil. The presence ol a ssurce of the ol
usuatlly bituminous shales, is quite (uestionable in this case. No
adequate source aside from the limestones themselves is known,

Taking evervthing into consideration, the chances of sceuring
oil from these rocks, cither Ordovician or Silurian; secem very
slight indeed,

Locally there are thin saudstones in the top of the Ilehus oroun.

The next rocks to be taken into consideration are the Pennsyl-
vitnian linmestones,  Here there is an absence of large quantitics
of bhituminous shales though mueh of the liwestone is hitum-
inous.  There arve sulficient shales or marls near the top of this
Formation to serve as a cap rock to retain any oil that might he
present, hut heve the lack of porous rocks for reservoirs is even
more noticeable than in the Silorian and Ordovieian reeks,  The
limestones of which the formation is lavgely composed are nearly
harren ol mwagnesia.,

There is o strong nneonlormity at the top of the Pennsyl-
vanian beds, and it is possible that sandstones and shales may
come in alone this nueonformity beneath the Plateau. 1lowever,
theve is little chanee of findinge sufficient sandy sediments there
to be of much valne as reservoirs.

Somewhat different conditions may obiain near the Salt Flat
in the extreme northeast.  In this rezion, higher formations ave
found ol thongh bhut poorly exposed, some of them may econ-
tain sufficient sandstone to serve as reservoirs if a cap rock is
available to retain the produets,  These higher formations reach
about to the middle of the Permian. These fornuticns ave very
near the surface and would he reached Dy shallow drilling.

Beneath these uppermost beds the seetion is supposed to he
the same as on the western sicdle of the Plateau, exeept that the
various formations would be reached at mnel greater depths,

Tt is reported that cil or eas has bheen found some distanee
north of the Texas line in New Mexieo, T have not verified
this in the field and full data rexurding it are not available to
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me. If this is taken at its face value, it would seem that the
greatest possibilities for oil on the Plateau would be on its
north and northeast parts. Small showings of oil and gas will
probably be found in drilling on the Diablo Plateau. At best,
while it may be possible that a large oil field may be found on
the Plateau yet, on account of the apparent scareity of bitum-

inous shales to furnish the oil, and more especially the apparent

absence of porous strata to serve as reservoirs for oil or gas,
the likelihood of it is remote.
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University of Texas Builetin No. 1852 Plate IV

A. Looking north at Rancheria Mountain. Rocks from foreground to
base of heavy limestone cliff are of Chester age.

B. A detail of the Chester Qutcrop as shown at Section C, about 814
miles south of Hueco Tanks.
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A detail of the AManzano Beds of the Hueco Escarpment, north of
Hneco Canyon. Shows vertical weathering of the cliff with hedding
but faintly developed.
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A. A detail of the conglomerate as seen south of the road west of
Shakespeare Tank.

B. An exposure of the conglomerate north of the road at the same place,
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A, A small fault showing drag. Secn from the road in upper part
of Hueco Canyon.

B. Evenly inclined strata on the west foot of Cerro Alto dissected by
small canyons producing heautifully curved outcrops. Seen from
the mountain on west side of Lefthand canyon,
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