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The benefit;. of education and of 
useful knowledge, gener~lly diffused 
through a community, are essential 
to the presen-ation of a free govern­
ment. 

Sam Houston 

Cultivated mind is the guardian 
genius of democl'acy. • . • It is the 
only dictator that freemen acknowl­
edge and the only security that free­
men desire. 

l\lirabeau B. Lamar 
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THE GEOLOGY OF RUNNELS COUNTY 

By J. "T. BEEDE _\0fD V. V. \VAITE 

INTRODUCTION 

Rnnuels County is situated near the center ,of the State of 
Texas, ill whatts usually rcIerred to as ' , West Texas." Tho 
rocks of the C01ll1iy belong to the Lower Permian diYi~ion of tho 
Pakozoic Gnmp, the Comnllchean System of the l\1cI::ozoic Gronp, 

Hllrl the Tertiary (1) and Pleistocene divisions of the Cenozoic 

Grollp. The geology of this county was done in conllection with 

the makiug' of a section of tlw Permian rocks along the Colorado 
RiYel'. The areal work was largely done by .Mr. \Vnite, who 

also assisted in making certain parts of tho .~ection. 

GEOGRAPHY AND PHYSIOGRAPHY 

The ColonHl,o River n0'Ys R011tb of casi <tCrOSR the sont11c1'11 
thiJ'cl 01 the ronnty, passing' 011t at the' sOllthea,~t corner, at the 
mouth or the Concho RiY(,I'. The main tribntal'ies from the 
1101'th al'(, l\Iustang. ]~lm, \'uI1cy, and Onk C1'ceks. The main 
tributaries from the south. above the month of tho Concho River, 
are Pony, R'CClbank, and l\Iule crceks. 

'I'he Rcnthwcstern cornel' of tIle ('onnty drains into the Concho 
Hiy('l'. TIll' I1ittlc' ('rlllcho l'i~:<':-: jnsi suuthw('r:t of Rowena awl 
+lowc, ~ol1i lwast. and ·Willow (j]'('('1\: flmn: 11('1'0:-:8 thc southwe~t 
et)]'n('I' 0 [ 1.JlC C'uUDty pHsl 1\1 ill'S. 1,'llzzy C1'ec-k riscs clORe to Pony 
CI'eek flllcl110ws into tIle Cotlrho. 

1n g(~ll('l'al, the buttom lands of tIle Colorado Ri.ver aro l'ela­
i.iw'l~' l1[1lTOW, and steep blnffs oeCllr at most of the 1:n'!:!;C'l' he11<1s. 
In tlip weflt'Cl'n Pfl1't of the ('ounty the rocks flro less reSIstant and 
th(' ho1iOlll-; :11'P ,yi(lpl', ann stepp hlnff:-: a l'P lesR cmmnon_ 'The 
r1YOl' rum: 011 UP(1 rock tln'oll£!h this county, as do man;.' of tho 
crL'eks. 

PI'Olll fin,V" to a hunu1'pd fC'ci ahtwc tho larg'o Rtl'Cam beds are 
,,-i(1(' iC'1'1'a('p" nSl1nlly with a layol' of RiltOll top and a coarse 
r()Il~.!10111el'H1e (,'roll(,l'ei(''') ])(,11C':lth it. \YlwJ'c not duil'ecl it is 
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usually mesquitC' laud. Tlw Jligll lawl hw'k of ihe~e t('l'1'<1ce8, 
\\ hidl al'(: sometime" n mill> wi(lf', is frrqUl'lltly ('oyere([ with 
graycli:! of "till ~reat('I' age. North of HlP Colora<1o ninr ill thc 
rcgion ,Ycsi oj' tll() main SLl'eum of Elm Cl'(~ck, the lowcr congloUl­
(>l'at" ('0\,(,1'1': :t Hl'r Lll'g'P a I'('a, :111(1 in "01llC' lo('alit iC'" f'l1l'ni,ll('s 
ex(·C'lleut Kater suffident for domestic purposes. Its limits are 
rather indistind. It may gl'ael<:' into the UJlper !Smvels neal' the 
diyido behwPl1 Elm C1'oek and VaHey Crc('lL 

Oll tho ,,,hole, t hc region north oj' Lhe Colura(lo Riycr is more 
l'nggl'd aIld hus gl'(~ai(er relid than tIle rcgion s01lth of it. Some 
01' the l'Onghc9t parh oE the county art' Emmel in the northwest 
part within the drainage ba~in of Oak Creek. Chnn'll t\:ak and 
anothel' peak ,just to 1.11'(, vYC'st of it, riso ill the northwcst COl'ner 
of tho ('OUllty and extend nOl,thwestwardly into Nolan County. 
TheHP peaks have a maximum elevation of 2,1GO feet, but only 
2,300 fed within the county. In tho northeast part 'Of the 
connty, l\iol'O :md Table mountain" reach an plenl.tioll of 2,300 
feet. These mountains are a part of the Callahan Dh'i<le wIlieh 
is formed by the remnnnts of ,,,hat "was once a continuous layer 
of Cretaceolls llH1l'lllC deposi.ts ovel' the whole of this region. 
Hill statics the history of this part of the region as followH: 

"Collectively the snmmittl, escarpments, a11(l plateaus thus 
composed of the horizontal Edwards limE stolle 1'epJ'C8('11t a wi(}e 
topographic level which Olll'P cxtended m\'1' llearly tlle en tiro 
Com,tward Slope, from the 1ll0lUItain Iront to Hle castem edgo 
of the Grand Prail'!!' awl tlJe l)aleollrs Fault sC:tI'p lint'. This 
was a plain a11(l oe(,11pie(l neal'l~' :t huwh'rcl tho11S­
und square 1llile~ of the Texas rcgloll. "'X< 

In~T()HY 

In 1890, Profe:-,sol' \\T. F. CllHlluim: aml Dl'. Otto 1J(,1'<'h';' llUh-
1is11('([ a brief review of the tiel' of COlllltiL's west of Ummel;; 
Oonnty extending south past 'rum Grel'll County, with a gpo\ogie 
map showing' the P('l'mi:lll, Cl'etaceous, a1J(l mol'(' l'el'ellt l'orma-

*PhysicaJ Geography of the Texas Region. U, S. Geol. Surv., 
l.'opographie Atlas, Folio No.3, 1900 . 

.\. nf'()logi(~al Saney of tho Con('ho C()untl',Y. State of Texas. 
Amer. Geol., V, pp. ::21-325, map, 1890, 



The Urology 0/ RI[)ultis COl/illy 

ji()ll,~. 'l'his di,s('([:o;:o;ioll (lo('s not hW(,I' :lll~' of 111<' }"f1'(';1 ('[' Run­
J]('ls CUll111r, but docs lllrntjOl1 in n grnrr[ll \YHY tJ1(' rocks IOllllJ 

ill 111(' W1cst!'T1l part of the c<'nmty. 
])1'. Lf'l'dl goes into mure dctni1 in a laiel' pHprl', n11(1 <lis('l1;,;scl) 

tIl(' g('ology or thc :O;Hll1(' region, in 1801.'" He [t(~r]'ilxs 111<' g~-p­
RIllI1S in 1he Sml /\11grlO scction, [111(1 11[1111eS a thick sandHtonc 
nIH t ('01Hdolll(,l'Hi (' l1w "Snn ;\ngf'lu lleal)," 'rhe San Angelo he,(l:-; 

HI c the eqlliYHlell1 of the Rlmront Mountain sanch:tonc of Wrn­
thCl ':":., 11 ,Ill I ('<1 fl'om i1fl 0('1'111'1'011('(' nenr the 'rexas uncI Pacific 
Rnil ml~'. 1)1'. lJl'l'eh (1('sr1'ihcs illC 8nn A 11gclo section nnd the 

conglomeratc hedR as follows: 

"Neal' the top of thl' P('l'minn \;xpofled [It Bm Ficklin 011 the 
bank of 11](' J\Ii(l(lle CondlO River lips H deposit of argillaceous 
magllPHinn linlC'stoneof a yrllO\yisll ('0101', con1aining' a Il-Umhel' of 
well 111'CSc1'y('(1 fosHil" c1l11l11eratcc1 in the formcl'ly mcntioned 
m'ticle':~'x.:~ "I"hil'll lca \'e no doubt thai the 8t1'ata helo"lY m'e of 
Permian origin. 

"Above this fm:flilifcrons limestone rests a quartz conglomer­
atc ahont twelve feci thiclc 'I'he pebhlcs are "ln~ll wntcl'-woJ'll, of 
Hlllall sizc awl bounel ,,-ith n siliceonR irony cemeni, The eon glom­
crute is stl'atified, dips to",nrd the 1l0J'tltwest, nuder a steeper 
angle. howeYCl', than the unclcrlyillg' depoRits, and it-; occasionnlly 
inh'J'spcl'sed with hn'gc hloeb;; of g'l'(,{,ll [lllcl l'eel t-;pecklecl qnart­
zite. The c0l1g1omel'ate is YCJ'y hard, takes an ex('cllent polish 
and iN of a yellowiHh reel ('olol', Aho\'c it lies a sCl'ies of red and 
ycllrm colorcd clnys [lnc1 s<111fbto11cs ahout one hun(11'cel fc(~t 1hiek, 
ovcrlni<1 hy lighter buft: and whiti811-('0101'e<1, thin beds of loo<;e, 
fl'iahlc sal1(l~tolle amI days abont fifty feet thick, followcd un­
('onformnhly l)y the Trinity sam1s,. I havc traced 
ill is <'Ollg10;1]('r;l1l' fOl' llpal'b~ twenty miles toward t 11(' 110rth HlHl 
iiN stl'atlgl'Hplrie pmlition with the beds ahovc, bclow the 'rl'inity 

'!'Remarks on tho Geology of the Concho Country, StatC' of Toxas. 
Amor. GeoI., VII, P11. 73-77, U\!J1. 

., ·"Dull. Southwe;;tern As'm. PC't, GeoI., 1917, p, 98. 
,. ' ! Goniatites baylol'C'w;iA 'Whit e. 

l\fedlicottia copei \Vltite. 
Ellomphalus suhqnadratlls M, 

& W. 
Ol'thocenlS l'ushensis MeCheR. Bellorophon Crasslls 1\1. & Vol. 

Kautilns winslowi :'II. & 'II'. Plo\ll'ophoro\l~ ---? 
Ayicnlollecton ~-~? ~Iya]jna. pel'll1iana Swall. 
l\Iul'r'hisonia ~--'? Productus ~~~? 

Fenostella ---7 
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SalvIs 
heds. " 

lJniuc1'sit!J of Te:;;as Bulletin 

and propose for them the name San Allgelo 

Twenly mile!'! northward from 8anAngclo wonld pradi('ully 
'Ollll'Cct this eonglomerillc 1yitll the Tenuyson-Oedar l\Iollntain 
onte)'op of the B100\\'011t :i\I01Ult;lin s[1I)(18to11e. TIlE' de,wription of 
the COllg-]oDwrate and sanc1stone is apt, and thc tprm Rcm Angelo 
will l'cpla('e Blowout Mountain as the llalUe OL this formntlon. 
The mass of this conglomcrate seen by L'cT'('h ncar Ben Ficklin 
was in all prohability a detached mass which had settlecl frolll a 
considerahly higher altitu(lo. However, the heels ,yhich he traced 
1I0l'th were certainly the bcd,,, here rcfrrrec1 to the 1310\you1 2\fouu­
tHin sandstone, which wen correlated by 1\f1'. Riney, and which 
wero traced with him to the Ta~-lor Oounty line. Thr comdomel'­
ate phase of the stou(' cliHapP('arR in the northeast. 

Aside from the work of Drake. Hill an(l Lerch, little detailed 
work 011 the roeks of Runnel" County IH1s heen publishcl1. Hill 
giws a brief l'r:mme of the g'C'oJo!.':y of the ]'C'g'ion in a geueruJ 
way, with a bibliography of the more imparl ant l'der('nc\~"" 

The names of a number of prominent geologists arc among the 
list of tho"e who have studied the geology of the 1'8:,60n around 
Runnels COllllty. The following' names nre now at hand, but thr 
list if'! probably in('ompleie: Shumard, Roemer, Stolley, Hill, 
Doll, C1I1nmins, O. A. 'White, 1. O. Wlllte, Dumble, Drn ke, Oope, 
Hyatt, TalT, Taff, Marcou, D. 'White, and others. 

Jt is im:pos~ihle to rC'view the work of these men in 1 his brief 
skeich of the geology of the county, and such a review is rc­
"eneel for the description of the Permian rocks of the Oolorado 
Ri vcr R('('tion, as a whole. The part of Drake's work which deals 
with the geology of Runnels Cllunty has been freely used, a'3 have 
his hOUllc1aries of the Dead l\follntnin, Cl'npe Ot'cek, Talpa, and 
Paintl'ock bcus, in making' the map; exC'cpt for a few minor modi­
fications along the river.*"~ 

*Hill, R. T., Gco~l'aphy and Geolog,y of tile Black and Grand 
Prairies, U. S. Geal. Sun., 21st Ann. Rcp., Pt. VII, pp. 99-103; 
1901. 

i.i·Drake, N. F., Report on the Colorado Coal Field of Texas 
Geol. SuJ'V. Tex., 4th Ann. Rep., pp. 357·446; 1893. 



The Geolog!} oj' RlillllCls COIUIt!} 

The oldeRt rock" of thr geologic :;'Cl'tlOIl in Hnnncls County art' 
lof Pcrmian age and helong to the ,Yiehita stage of Cmmnillfl, 
which is now rrgan1ctl ns the oldest of the Permirlll rocks in cen­
tral [\lHlnortliern Texas. The oldc:'lt beds exposed in the county 
are the Be;ld l\IOlllliain Beds of Drake. TIpRtillg' on theRe bech aR 

01lE' passes 111) the l'iyt't'. are the Gnlpe Creek. Talpa, Paintrork, 
Luc!lel's, and ~\rroyo formations, Ir11ich arc tcntatively referred 
to the ·Wichita stage. 

A1)ove theRe formati'cns COlne t110Re 11O>W referred to the Clear 
Fork stllge. '1'hcl'(' consj~t of the Vale and Choza formations. 
Ahove this comes an nndetermincd thickness of red Rhales and 
thill, platy streaks hr (\.olomite, provisionally referrcd to the 
Douhle }[onnti1in Rtnge deRcribed by Cnmmins and Dumble.oJ(, 

. Upon the Permian rest the Oomannhean rocks in eastern Rllll-
11rls Connt,V and the Sun ~\ngl'lo conglomerate in the ,vesh'l'U 
part, which is ill tnl'l1 overlain h." the Comanchean rocks. 

'rIlE PERMIAN 

SlcCTTOKS _\J,ONG TIlE COLORADO RIVER 

TIl(' heRl g'eolog'ic sections of thc' j'rrmian roc']u.; in Runncls 
Connt." al'e to 1)(' found in tIle> l)hdrc: of the Colol'atlo Riv('l'. The 
sE'ctions01 these 1>l11f1'" 'YC're lIlrnRitl'pt! tll](l £ossi1i-; collceted from 
the> rli rfl rent heds. These se<'tiOlls are nsnall,\' slllfiriel1tly d08P 
together for some of the becls or one section to pxtend inio the 
next :'lP('tion. :In measnring the flection;,; an effort was made to 
so correlate thcm that a C'outinll'ons section of all the beds could 
he C'onstructed. In those sections which are given below, the 
stl'ata al'e nUllllwl'c!l fI'om boHom to top in the order of strati­
gl nllhic fH1ct:essiull. The st1'<tin. dip 11psll'C'illll ntHl Hi(' beetiOl).," 

lw(::'in with the 10\I"e8t beds expo~ecl in the southeast corner of 
the ('onnty and follo,,- in l'eg'ular order upstream. It will he 

*Cummins, 'Y. F .. 2nd Ann. Rep., Oeol. Surv. Tex., PP. 401-402. 

1891. 
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noted that two ~cts of HLlIn bel's are HReel, in Hum hrl'illg' t1w hed" 
of tlHl ,;(,~tiomi, 'l'hose all the right indicate the Re1'ial llumher 
0[' the bC'tis ill the ilHliyillllal srctioll, Those on the l('ft give 
tlle 11n111 1w]' oJ: tl1(' bed 01' heels in th,' general sectio11 and C01'­

]'pspolld 'with the l1nmhpl's giyen in 1110 plate shmyil1~' the' UC'll­

pr,ll "pelion, 'l'1ms any bed shown in the general section cau be 
located Npe('i1ir'ally in tho detailed section from 'which it waR 
tnb'lI, nlla it" desl'J'illiiolL fOlllHl. III the first ,,('dioll olll~- the 
g'rlH'l'al llUlUh,1's al'C used, 

The W~'chitn Stage 

Section of Dluff at the East Side of Coffey Flat, Drazoria School 
Land SU1Tey No. 226, in southwestern Coleman County 

Feet Inches 
,17 Concealed, Apparently marls and irresistant 

lilllPstones ., ... , .. , . , ........... , .. , l!) J= 
36 Limestone, tending to weather sbaly, COll1-

pooed of "SYl'ingopol'a" . , , , , , , , ... , , , , , 
.7.) Shaly material, largely "Syringopora" colo-

nies whicb weathpr clown into single 
tubes, 01' clusters of thell1, One colony 
about half eXllospd TItPasul'ed 15 feet in 
diameter. Deltopecten, Eumicrotus, , , " 3 

,1j Limestone, strong bed of "Syringopol'a," 
gray, freqnently marked with long iron 
streaks .. ,',.,., .. , .. ".,""',.,... 1 

3,1 Limestone, nodular, ................ , . , .. 2 ± 
:p Limestone, pel'sistent, flesh-gray, weather~ 

rather slllooth, SOllle "Syringopora" eolo­
nies, Rock is composed of crushed worm 
tubes 

31 Intprval. Limestone fOltr inches thick ncar 
base, blue, semi-lithographic, weathers 
into large "blne biscuits," persistent, fol­
lowed by marls and large colonies of 
"Syring-olloraR." Platy limestone neal' the 
tOl) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ::> 

30 LinlPstone, massive, weathers into rounded 
blocks, Composed or smaIl thin shells 
and micro fauna. "BeIlel'ophon," "01'-
thoceras" .. , .............. , ... ,"',' 2 

'!U l\1arl, buff, platy .. , . , ... , , ........ , ... ,. 1 

8 
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Feet Tuehe" 
28 Linlf'stone, hard, brittle, fine-graine(l, buff 

to brown-gray, breaks into angular blocks; 
micro 1111lna and fragnwnts of shells; 3-
inch layer above. . . . . . . . . . . . . . . . . . . .. 2 

521' Rhahl::::;, soft, ('alcareou~, buff-gray \yith soft 
limestonf) 

Limestonc, lllHRSiyc, hard, 
brownish. micro fanna, 

shells, pelecYPolls ...... . 

fin e-g rain cd, 
fragments of 

1 

2 
;!.-; Limestone, lower hnlf cnrrying worms and 

22 

21 

worm colonics, U ])11er half shaly; buff on 
exposure 

Limestone, 
g 1'<1 ined. 

hard, massiYe, blue, finc-

Shale's an(l limestone piec('s, yellowish ..... . 
Limestone, rather firm, somewhat plat,y, 

brownish within, rough, weathers dirty 

1 

1 

brown-gray ......................... 0 
Shale, carrying minutely fractured, thin, 

lithog l'aphic limestone ........... , . . . .. 0 
20 Limestone, soft, shaly aboye, buff, firmer 

and gray below, gr:llies into shale.... 2 
lU Shale, buff, 6 inches to. . . . . . .. ......... 1 
]8 Limestone, sort and othel' soft stuff, coarse 

I ~ . / 

II) 

J;; 
I] 

13 

worm tubes......................... 2 
Shale, blue-gray, with 3 to 4 lnches lltho-

graphir limestone in lower part. Con-
tains "Syrinsollora" colonies. . . . . . . . . .. ;, 

Limestone, ('oal'se, soft, buff, granular on 
exposure. . . . . . . . .... . . . . . . . . . . . . . . . . 1 

Shale, olive, and limestone plates. . . . . . . . .. 2 
Limestone, two In,yerR, soft, earthy, finely, er-

micnlar, buff. . . . . . . . . .. . . . . . . . . . . . . .. 1 
Shale with thin plates of vermicular lime-

stone ............................. . 1 
12 Limestone, coarse, red-brown, WOl'lll tubeR 

on top; some masses of WOl'm tubes or 
"Syringopora" ..................... . 

11 Shale, cone-in-cone, with a thin limestone 
plate ............................... 1 

10 Lilnestone, two layers, lower one coars('-
grained, ('0 11111oRecl of cl'llslted wonn 
tubes; upper one gray, minutely vermic­
ular and foraminiferal, top a maRS of 
worm tulles .......... '" ............ . 

2 

3 
3 

11 

8 

4 

4 

8 

(; 

8 
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Feet Inches 
9 Shales, clayey, Im1f to olive.... . . . . . . . . . . 7 
8 Limestone, three thin layers, lower one 

coarse and conglomeratic, the others 
seamed, semi-lithographic stone, J'illple-
marked on top. . . . . . . . . . . . . . . . . . . . . . . 9 

.. Limestone, earthy, sott, fino-grained, buff, 

6 

5 

solution holes, pE'lecypods and worm 
tubes below, finer-grained with shell frag· 
ments and "Bellerophon" aboye. . . . . . .. 1 

Shales, brownish to greenish-gray, red at 
the top of the lower half, upper half 
buff and firm, grading into limestone. . .. [) 

Limestone, earthy, upper 10 inches shaly, 
with cone-in-cone; large head of "Syrin-
gopora" in upper part. . . . . . . . . . . . . . . .. ~ 

-1 Concealed ................. '" . . . . . . .. 3:l 
3 Limestone, thin beds, six or seyen layers, 

2 

coarsely granular or erystalline on ex­
posed surface, basal beds butf, porons, 
coarse worlll tubes. Next beds rotten, 
porous, yellow to gray; HI,per bed buff-
gray, seams of cl'ystals. . . . . . . . . . . . . . .. 2 

Concealed . . . . . . . . . . . . . . .. . . . . . . . . . . . .. 6 
1 Limestone, four Ia,yers, basal llart yellow, 

granular, some fraglll811ts of fos5ils; mid­
dle part buff-gray, some worm Lubes and 
fragments of fossils; tOll, crushed worm 

8 

2 

3 
9 

tubes, buff-gray; all rather coarse... . .. 2 1 
Concealed from walt'J' in the l'ivt'J' to base 

of No.1. . . . . . . . . . . . . . . . . . . . . . . . . . .. G 0 

Bead 1110uniain F01'?nation 

Ii seems that number G of this section was l'cgardeu as the 
base of Drake's Beau Mountain beds. HoweYe1', there are at 
least two limestones and two shale beds below it which might 
be included in 1 he :,;ection. Beginning with the top of the J ag­
ger Denel beds, ,,,hich is the seconu formation below the section 
described above, tIle worm tubes c~nd reefs set in along the Col­
orado Hiver. Directly over the Jagger Bend limestones at .Tag'­
gel' Bend, is a shale sixteen fed or more in thickness which is 
probably the Valera shale bed. On account of creep, it ap­
peal'S to IJe but about eight feet thick at the \V. O. Ganll Bluff, 
abovo Leaday. Over this i:,; a limestone which is below nl1l11-
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bel' 1 of the sedion just givrn. It is followed by ahollt thirty­
five feet or more of "hales, and still another limestone. It is 
probable that this last limestone is number 3 or our general 
section, tbough this cannot be positively stated, since there are 
lithologic diffE'rellCeS in the beds at the two places. 

It SEcms probable that the strnta of tbis section which are 
numbcred 5 to 3G, im·lnsi ve, constitute Drake's Bead Mountain 
bedR. rrlwy have il thickness of 5G fect 6 inchcs, which js prcoo­
ticaUy the thirlmcss which he ascribed to the formation. 

The rocks from the top of thr Jagger Bend beds to the top of 
the Beac1 )Iount[lin beds fOl'm a striking paleontological unit 
along the Colorado Ri\·er in southwestern Coleman and south­
eastern RunllelH cou11tirs, and probably should be included in a 
single formation. Throughout the entire thickneRS of theRe rocks, 
the dominating fossils are worm remninR. Bven the so called 
"Syring-opom" colonies are suspected of being elongated worm 
tubes. Not only arc worm tubes thp characteristic fossils of 
the Brad 1\lonn1:11n beds at this locality, but, save for local 
streaks of limestones and marls {'olltaining minute gastropods 
and pclpcypoc1s, thp." constitute almost the whole fauna. .J 11st 
e[Lst of i.11e eorner of Rnnncis County, thc uppermost beds of 
the Benc1l\Iouulaill fOl'lllaiion, numbers 35 and 36 of the section 
are composed of marls fillrd with "Syrillgopora" which fre­
(lllcntly weather out into separate tubes or clusters of them, 
and a thin limestone which is practically composed of them. 
One clliptical, b::lsin-shaped colony measurcd fifteen feet in 
diameter. There is an almost total absence of brachiopods from 
the beels of the formation, though they are common in the rocks 
ahovo and below them. 

Cedar Bluff Section 

Feet Inches 
22 Limestone, weathers to marls and nodules, 

mostly concealed ...................... 5 \1 

21 Limestone, rather fine-grained, gray on sur-
face, buff within, weathers to angular and 
rounded fragments ...................... 1 0 

20 Marls and marly limestones, break down 
easily .............................. 7 0 
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Feet Inches 
1G Limestones. Marly partings. Break down 

into more angular pieces and are firmer 
than No. 18. Top of bluff............. 3± 

51 18 Marls and marly limestones, weather to 
nodules, fossiliferous, light buff to lemon 
yellow .............................. 9 0 

53 17 Limestone, marly, fossiliferous, marly part-
ings, weathers deep buff. . . . . . . . . . . . . .. 2 0 

52 16 Lilllestone, bluish, with buff partides in 
it, surface buff to gray, very nodular and 
irregularly bedded, fossiliferous, upper­
most of the heayier limestones in this im-
mediate section. . . . . . . . . . . . . . . . . . . . . .. 2 6 

,}J 15 Marls and marly limestones, beautiful fos-
sils .............. , . . . . . . . . . . . . . . . . .. 2 0 

50 14 Limestone, massive, quite conspicuous, 
very large blocks ,yiOl rounded ellgtlR, 
fossiliferous ....... . . . . . . . . . . . . . . . . .. 2 6 

iii 13 Limestone, rather nodular, buHlsh-gray on 
surface, blue to buff within, fine-grained, 
soft shal,y streaks, and some bu1'\'o\\" at 
the top, weathers into one or seYel'al lay­
ers; top very fORsiliferolU'; in plap(,s; "Pin-
na," Productus, Euol1l11halus. .. . . .. . . . .. G (, 

,)8 12 Limestone, poorly exposed, earthy, but[-gray 1 0 
,)')" ] 1 Interyal. Contains beds of more or 1('s8 

earthy limestones, two of which are -1 
and 6 inehes thiek, respectively; extent to 
which this bed has been thinned by slump-
ing unknown .................. , . . . . .. 1 0 0 

)0 10 Limestone, hard, brittle, steel-gray, weathers 
buff or gray-brown on top, angular blucks, 
tops literalljY covered with Meekechinus 
spines and plates, which aTC also scattered 
throughout the mass. 1\1 eekE'l'hinllS bed.. 1 

9 Coneealed, a foot and a half to ........ , , ., 4 
8 Limestonc, foul' la1yel's, two thin shale part­

ings, buff to blue-gray, firm to earthy. . .. 1 

_p 7 Limestone, massive, locally weathering into 
two layers, buff-gray, fine-grained, com-
posed of fine pieces of fossils .. , ....... . 

6 Limestone, marly, rather fine-grained, buffish 
shade, weathers somewhat shaly in pla('es; 
Pinnas, minute worm tubes (]<""'oramini-

6 
o 

8 

6 

fer a ?) ......................... ,.,.. 1 0 
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Feet Inches 

" Limestone, six layers. with SOllle marly 
partings, lower part fossiliferous, top of 
basal layE', with vory coarse worm tubes. 
Gray-buff, rather coarsc-grained, with 
fragments of small fossils. . . . . . . . . . . . .. 4 

VI ..j Lillle;;tone, massive, dark bluish, with fine 
huff grains in it. Small stylolitic' arcas on 

7 

upper surface ............ , .......... " 1 4 
:W ;\ Shales and argi1lareouR, bluish-black Ii mE'-

810nes in about ten larers; EumicrotuR 
<1!ld Tlelto11eetcn. . . . . . . . . . . . .. . . . . . . . .. 4 ± 0 

S'~ :2 l,imestone (babal lime~tone 01 Grape Creek 
beds?) fine-grained, !luff, earthy........ 2 -I- 0 

Com'ealed, from riyE'r !led to base of Nnm bel' 
2. Ba rometer.. .. . .. . .. . .. . .. .. . .. ... 65 0 

'I'll(' (Wi'111TPll('(' of llJl111,'l' Jm'w' llln~~('s of "SYl'im:opOl'l\" ahout 
1,) fe('t lwlow the hns(' of 1111l111H'1' 2 or this sectio1l1l1nke:,; it fairly 
l:l'l'tain that tllis 1)('(1 is the hnse of 1110 Ul'apc Cr[ek limrstones. 
'ellil'{ is abont th(' injr'J'Ynl aho\'(' th(, top of tlw Hend Jl.lol111inin 
formation on tl1e Wf'Nt Nic1c· of the l'offry tint IlJ'f'yiously giwn. 
This RC'diol.l, hi ~illtlill!:!: \rith llllmhf'l' ~, inelnilillg' below it about 
flf\f'Cll ff'C'l or "halrs oj' m,ll'l", mil)' l)e )'cg-al'(lf'(l IlS l'cstill~ on 
tOI) of t11e pn'violls s('('tiol1 :11](1 noni ill110118 with it. 

DnlRlly BlnH Section 

In a notch in the Llnrr some 200 yards east of thl' conspicnons 
ledge high in the hluff. Apl)arently near the corner of the F. H. 
Lochie Survey No. 79 ~lld the '\'Vm. \Vil1iams land. 

34 LimPRtone, .massive, weatbers into large 
blocks with ronnded e<lges. nests npon 
a knotty, Quite fossiliferous ledge. To]) of 
main blnff. Ten i'eet to fifteen feet Inore 
up gradual slope to top of hill .......... 

33 Limestone, mostly. Some 01 the firmer lay-
f)l'S tend to ma],e faint terraces on the 

T"eet Inches 

2 4 

slope ................................. 12 0 
o~ 
,) ~ Coneealed. Faint terrace forllled hy thin 

linH'stonl' at ihe top. Larg\'l? marls anll 
marly limestones, Quite fossiliferous; Gas-
tropoda, Spongia, etc .................. 5 0 
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31 Limestones, thin and marly, upper three feet 
a heavy ?;ra,Y limestone. Lower part con­
taining large "Bellerophon," TurritelIas?, 
Productus, Derbya, Strophalosia, Alloris-

Feet Inches 

ma, Bryozoa, etc .................... " 5 0 

30 Concealed............ . . . . . . . . . . . . . . . . .. :i--l-
29 Limestone, gray, more or less nodular, great 

"Pinnae" ..... . . . . . . . .. . . . . . . . . . . . . .. 2 0 
28 Interval. Largely limestone; one a root 

thick appears just above the middle. . . .. .J ± 
27 Limestone, nodular, compact, blue-gray, 

large Pinnae, etc. . . . . . . . . . . . . . . . . . . . .. 2 6 
26 Concealed. Apparently very fossiliferous 

chalky material ....................... 10 0 

25 Limestone, weathers gra1y and nodular; np­
per layer thicker than the two lower, un­
dulating surface. ProducluR. 'rwenty 
inches to. . . . . . . . . .. . . . . . . . . . . . . . . . . .. 3 0 

24 Concealed.............................:] 0 
23 Limestone, two layers, tough, gray, weathers 

into rounded pieces, Euomphalus, Produc-
tns, Pinna, etc. . . . . . . . . . . . . . . . . . . . . . .. 1 6 

22 Concealed........ .. . . . . . . . . . . . . . . . . . ...2 6 
21 Limestones, nodular, lower one a limestone 

conglomcrate. They weather gray, same 
Hhade within. "Pinnas," one 15 inches 
long by 272 inches across at larger end. .. 2 0 

20 Interval. Apparently shaly material which 
weathers buff. There are also SOllle nodu­
lar, irresistant limestones and a 4-inch 
layer of ,yellow shale at the base, two nod­
ular and two heavy limestones neal' the 
top ................................. 10-,-

19 Limestone, two layers, fine-grained, blue, 
occasional minute WOl'm tube, weathers 
into large angular blocks, the top a mass 
or: l\Teekechinus remains. lVIeekechinus bed 2 0 

18 Limestone, seven or eight layers, blue to buff, 
lower layers form gOod ledges; upper 
ledge thin, nodular, irresistant, one 8-inch 
bed shaly and olive-colored. . . . . . . . . . . ..::; 0 

17 Limestone, two beds, some minute worm 
tubes, and some large ones, drab with red 
particles, small shell fragments, weathers 
to gray nodules. . . . . . . . . . . . . . . . . . . . . .. 2 4 
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Feet Inches 
16 Shale, rubbly limestone in thin beds, some 

masses of shell fragments............. 4+ 
15 Limestone, drab-gray, fine-grained, massive, 

resistant, corners of ulocks rounded. . . 1 10 
14 Limestone and shaly material. . . . . . . . . . .. 1 0 
13 Concealed, considerable creep. Thiclmess 5 

feet or. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6 0 
12 Limestone, blue-gray, nodular, earthy. . . . .. 0 7 

11 Limestone, lower part nodular and irregular, 
breaks down easily; llpper part more mas-
sive, blue, with brown flpecks, tough, min-
ute and coarse worm tubes. . . . . . . . . . . .. 1. 10 

10 Limestone, blue-gray, fine-grained, some 
Rhaly stuff. . . . . . . . . . . . . . . . . . . . . . . . . .. 1 0 

9 Limestone, lower part minutely wormy, upper 
part with coarse worm tuues. . . . . . . . . . . 1 2 

8 Limestone, two layers, weathers to nodules, 
shaly partings between them at the base. 
Blue, somewhat wormy, lower parting 
wonn1y ....... . . . . . . . . . . . . . . . . . . . . . .. 1 0 

7 Limestone, nearly made up of worm masses, 
bluish- to buffish-gray. . . . . . . . . . . . . . . . . 9 

6 Concealed ............. ............... 2 0 
5 Limestone, bluish-gray with buff specks, firm, 

minutely vermicular, top of layer locally 
weathers into "biscuits." Omphalo-
tl'ochus? ............. . . . . . . . . . . . . . .. 1. 

4 Limestone, blue-gray with buff tinge, sparse­
ly minutely vermicular (Foraminiferal?) 
Cephalopod .......................... 1 6 

3 Limestone, bluish with brown particles. Pleu-
rophorus casts ...•.................... 

2 Limestone, blue-gra;y, massive, minutely ver­
micular, tough, weathers to large rounded 

8 

blocks ................ , ........ , .. ,,2 4 
1 Concealed. River to base of section, 20 to 

30 feet ........ , ... , , , ...... , ... " ... 25+ 

The numbering of the general section is carried forward from 
Cedar Bluff section to Dead Man's Bluff section because a better 
exposure is to be had at the latt81' place than at Brushy Bluff. 
To a certain extent the same beds are exposed at all three sec­
tions. Cedar Bluff and Dead Man's Bluff show fresh exposures, 
while Brushy Bluff is very much older and morc disintegrated 
with interrupted exposures. 
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'1'ho rockR at Brushy Bluff apllC'ar to dip down the hill. This 
is probably c:nu;ecl by the crC'Pp of' the shales which makes the 
limestones of the section appeal' relatiyely lllllCh more important 
than they arc. 

'1'he top of the Dead ::\Iountain beds is probably represented 
by number 12 of the section, possihly flS low as number 9. '1'he 
shales of the actual section IIliay hayl.' bC'en 1yas11C'd ('ompletely 
from beneath the oute]' edges of the li]1]l.'stone8, permitting' them 
to como practically into contact in the ravine studied. The top 
of the Bead Mountain beds passes under the river a little dis­
tance above t11e place where the river turns cast and flows along 
the base of the bluff. 

Number 19 of this 8ecti.on is equivalent to llllmbcr 10 of the 
Cedar muff section. 

Dead Man's muff Section 

Feet Inches 

86 41 Limestones, top of hill, all upper beds alike 1 ± 
85 40 Concealed. Shaly slump................ 2 0 
81 3 G Limestone, two beds, Rort, buff, very fossilif-

erous, fossils weathering out. . . . . . . . . . .. 4 8 
83 38 Concealed, partly. Shales and some soft 

limestones, Gastropoda, fragments of large 
nautiloid, giant Allorisma, large crinoid 
stem segments... . . . . • . . ... . . . . . . . . . . . 8 0 

82 37 Limestones, seyeral lwds, one thin one at 
base and thicker one at top with several 
thinner ones between. Somewhat crystal-
line, some fossils. . . . . . . . . . . . . . . . . . . . .. 2 6 

81 36 Limestone, gray, rather soft, fossiliferous, 
upper part finer-grained and containing 
sponges. Great variety of fossils. . . . . . .. 5 ± 

80 35 Concealed, apparently rotton limestones. ... 3± 
80 34 Limestone, soft, fossiliferous, Omphalo-

trochus. Base of Talpa Beds. . . . . . . . . . . 5 
7f! 33 Limestone like Numbers 31 and 32. Very 

long So]enomya, etc. . . . . . . . . . . . . . . . . ..!l 6 
79 32 Limestone like Number 31, 2 feet 6 inches 

with 4 to 6 inches of other material. . . . .. 2 6 
79 31 Limestone, much more regularly bedded than 

those below, fossiliferous, fossils break-
ing out well, 20 inches to. . . . . . . . . . . . .. 2 0 
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Feet Inches 
78 30 Limestone, frequentl,y crystalline above and 

below, like Number 29. . . . . . . . . . . . . . . .. 1 3 

77 29 Limestone, very irregularly bedded, 'Very 
coarse-grained and 'Very fossiliferous. 'rop 
and base very irregular with 6- to 8-inch 
depressions of about the same diameter.. 2 0 

76 :]8 Limestone, massive, many large fossils, 
coarse-grained, blue-gray, very irregular 
on top, contains shale streak %-inch to 4 
inches thick. . . . . . . . . . . . . . . . . . . . . . . . .. 2 0 

75 27 Limestone, massive, irregularly bedded, blue-
gral, coarse-grained, fossiliferous, weath-
ers buff to gray. . . . . . . ... . . . . . . . . . . . .. 2 6 

74 26 Concealed............................. 1 3 
73 25 Limestone, beds like Number 24, but more 

regular and less crystalline at this place.. 2 0 
73 24 Limestone, varying number of beds, ('om­

posed of limestone fragments in marl and 
shale (Conglomerate), all very nodular and 
fossiliferous; burrows in the matrix. . . .. 2 10 

78 23 Limestone, thin, and limestone conglomer-
ate, micro fauna, one layer weathers buff.. 1. 0 

7Z 22 Limestone, buff-gray, upper part locally a 
Productus conglomerate, top stylolitic in 
in places. . . . . . . . . ... . . . . . . . . . . . . . . . .. 1 0 

72 21 Limestone conglomerate and thin beds in 
shale matrix. . . . . . . . . . . ... . . . . . . . . . . .. 1 6 

71 20 Limestone, blue-gray, fossiliferous layer, 
large .Allorisma, sea urchin plates, shell 
fragments, worm tubes, etc.; eoarse-
grained. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0 10 

70 19 Limestone, coarse, blue-gray, very irregu­
larly bedded and "chippy," more or less 
shaly (shalo 4 inches thick in places) shale 
at toP. Fossiliferous, speeimens breaking 
out wen. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 6 

69 18 Limestone, massive bed, sometimes has thin 
marl streaks near the top, blue-gray, fine­
grained, great blocks with rounded edges, 
fossiliferous. "Six-foot bed". . . . . . . . . . . 6 0 

68 17 LimeRtone, very fossiliferous, thin coarse 
beds, except near the top where one more 
massive occurs. . . . . . . . .. . . . . . . . . . . . . .. 3 0 

67 16 Limestone in four layers, more 01' less ir-
regularly bedded with some shale streaks. 
Base a mat of well preserved Bryozoa. . .. 3 6 
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Feet Inches 
66 15 Limestone, two or three beds, suture bedded, 

these sutures 6 inches or more deep. An 
occasional stylolite is ~een, but these have 
no relation to the "suture bedding" . . . . .. 4 0 

65 14 Conglomerate. A mass of shale, marl, large 
fossils, burrows and large limestone lumps. 
Bryozoa, "Pinna," etc................. 2 0 

64 13 Limestone, two irregular beds, shale part-
ings, the upper bed the thicker, which 
locally weathers into two bClls ........ " 2 0 

63 12 Shale, bituminous below, marly above, full 
of burrows, Produetus, Pinna, and a few 
other fossils ........................ " 1 0 

62 11 Limcstone, very irregular, one to three beds, 
usually two with a very thin shale be­
tween; top and middle beds sutured and 
base very undulating. Gastropoda, "Pin-
na" and Bryozoa..................... 3 4 

61 10 Limestone, extremely irregular, undulatory 
surface aboV!~ and below. "Bellerophon," 
Euomphalus, etc. . . . . . . . . . . . . . . . . . . . .. 1 6 

60 9 Limestone, earthy, weathers gra,Y, sponges 

60 
59 

and other fossils; 2 to 4 inches of gray 
shale with minute fossils .............. . 

8 Marl, gray, limestone streaks and knots ... . 
7 Limestone, coarse, gray, fossiliferous, many 

Bryozoa on top. . . . . . . . . . . . . . . . . . . . . .. 1 
58 6 Shale, blue-black, bituminous, fossiliferous; 

rests on three to four inches of limestone 
in the water where river turns south to 
flow along the bluff; Myalina, Strophalosia, 

9 

6 

6 

Allorisma, Bryozoa, etc. . . . . . . . . . . . . . .. 1 8 
57 

57 

56 

55 

54 

5 Limestone, blue-gray, coarse, fossiliferous, 
clay streaks ......................... . 

4 Limestone, blue-grarv, coarse-grained, fossil­
iferous, resistant, undulating surface .... 

3 Limestone, blue-gray, hard, fossiliferous, un-
dulating ............................ 2 

2 Limestone, two layers, thin shaly partings 
below and above, very fossiliferous. . . . .. 1 

1 Limestone, blue-gray with buff tinge, flne-
grained, "Pinna," Productus, Euomphalus, 

8 

7 

6 

3 

Cephalopod, etc....................... 2 0 

Numbers 1 and 2 of this flection are usually under water. The 
base of the section is about 25 fE'et above the Meekechinus layer 
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of Brushy and Cedar Bluff sections. '1'he shale over the Meeke­
chinus layer would occupy some 10 feet of this space, leaving 
ahout 15 feet of the limestones of those sections to connect with 
the base of this one. The six foot bed (number 18) of this sec­
tion would come in at about the top of the Cedar Bluff section, 
possibly num bel's 20 or 22. This bed would correspond nearly 
with numbers 33 or 34: of the Brushy Bluff section; or, ncar its 
top. Number 33 of this section, number 79 of the general sec­
tion, is the top of the Grape Creek beds. In the first section de­
scribed, there is an interval, number 37, of about fifteen feet, 
probably composed of marls and irresistant limestones. This 
may be bed number 12 described by Drake, but it is uncertain, 
and can only be deterIDlined by tracing the horizon occupied 
by that bed farther north down to the river. This has not been 
done. 

Gmpe Creek Formation 

The Grape Creek formation as shown in the accompanying 
sections is 130 feet thick. Drake assigncd a thickness of 100 to 
150 feet or more to it. These beds are distinguished from the 
Bead Mountain beds by the paucity of 1Y0rm and" Syringopora" 
remains, the introduction of mollusca and molluscoidea, and 
most noticeably by the nature of the bedding 0 E the rocks. The 
Gl'ape Creek fonnation as seen along the fresh river exposures 
is remarkable for the peculiar stratification of the limestone 
beds. They arc largely composed of boulders or large and small 
pieces of limestone up to two feet or more in diameter. In fact, 
tl1Cy vary from the usually even-bedded limestones to conglom­
erates of limestones ill a shale matrix. UsuaHy the matrix is a 
rather firm Illarl or even rather firm marly limestone. These 
marls are coarse, ~\Yith curved, almost laminated beddings, and 
con {a in burrows of various sOrts and large "A viculopinnas, ' , 
etc. The limestone masses arc much finer-grained, very firm, 
and relatiyely qnite impervious. Both are bituminous. The fos­
sils ill the marls are little compressed or distorted, and on the 
whole differ from those in the limestone masses. 'rhere is little 
eyidenec of crushing or movement of any kind in the beds. The 
tops as wdl as the bottoms of these layers arc usually quite 1111-
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('yen, the depressions and elevations of the surface correspond­
ing to the limestone masses and mad fillings. If the shale or 
lllarl partings arc very thin, not infrequently the bottom of the 
overlying bed fits into the irregularities of the top of the one 
below. '1'his has been referred to in the description of the hells 
in the sections, as "suture bedding." Lsnnlly the marl beds 
between the layers reduce these irregularities. In only one 01' 

two cases was any evidence of movement noted, and that was an 
orwasional tiny stylolite which was utterly inadequate to account 
for the conditions found in the beds containing' them. AR a 
result of this peculiar composition of the heds. their thickness 
varies from place to place, and they appear quite rough on their 
weathered faces. 

The following section largely duplicateS the one above: 

Section about one mile west of Dead Man's Bluff, on south side 
of the river 

Feet Inches 

92 23 Limestone and marls, blue, in places weath­
ers shaly, highest layer well exposed; 
Gastropoda, Productus, Cephalopoda. . . .. 1 0 

92 22 

[)Z 21 
91 20 

Shale and marls, sparingly fossiliferous; 
Omphalotrochus, Productus............ 2 

Limestone, not very resistant. . . . . . . . . . . . . 1 
Limestone and marls, less resistant than that 

below, a considerable part of it concealed. 

o 
8 

Many Omphalotrochus..... . . . . . . . . . . .. 7 0 
~IO 19 Limestone, massive, fossiliferous, weathers 

blotched lmff and gray (these more prom­
inent beds weather into blocks with well 
rounderl edges and corners) . . . . . . . . . . .. 1 10 

'89 18 Interval. Apparently containing marls and 
shaly limestones with a foot of limestone 
near the top ......................... , 5 0 

88 17 Limestone, two layers, upper one thicker and 
more prominent, locally the lower is as 
thick as the upper one, in such places 
tl1f'Y both reach a thickness of 3 feet. The 
lower weathers more rapidly. . . . . . . . .. 1 10 

87 16 Interval. Contains at least one or two 
limestone layers, the remainder is less re-
sistant material. . . . . . . ... . . . . . . . . . . . .. 15 0 
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15 Limestone, two layers, massive, steel-gray, 
resistant, and rather firm. The upper one 

Feet Inches 

of finer-grain than the lower. . . . . . . . . . .. 4 2 

14 Limestone, gray, rather soft, weathers chiPP1, 
buff-gray, coarse; shale at top, fossilif-
erous ............................... 2+ 

13 Interval. Apparently marly, fossiliferous 
limestone with Productus, Euomphalus, 

Omphalotrochus, Bryozoa, burrows, etc.. 3 + 

12 Limestone, hard, steel-gray, more resistant 
than one below. Two beds. . . . . ... . . . .. 2 6 

11 Limestone, shaly, fossiliferous, Productus, 
l<Juomphalus ......................... 4 0 

10 Concealed. Apparently hard, fossiliferous 
nlarls, etc ............ , . . . . . . . . . . . . . .. 8 0 

9 Limestone, four layers, thickness of whole 
variable like Number 8, but uppermost 
is regular and smooth on top. . . . . . . . . .. 7 + 

8 Limestone, coarse, buff-gray, somewhat cr1ys­
talline, top weathers very coarsely cellu­

lar; extremely variable in thickness, due 
to undulatory upper and lower surfaces.. 2 6 

7 Limestone, two very irregular beds, probably 
conglomerate of limestone boulders; 
somewhat fossiliferous. . . . . . . . . . . . . . . .. 3 0 

6 Limestone, two layers of nearly equal thick­
ness, separated by an inch or two of coarse, 
irresistant limestone. These beds are of 
about the same color as the others of the 
section, but weather a little redder. . . . .. 3 0 

5 Limestone, blue-gra1' fine-grained, hard, 
with two or three inches of coarse gray 
material full of Productus. . . . . . . . . . . . .. 1 6 

4 Concealed. Weathered back. . . . . . . . . . . .. 1 0 
3 Limestone, hard, blue-gray, very irregularly 

bedded, undulatory surface, fossiliferous, 
minute fauna....... . . ... . . . . . . . . . . . .. 1 6 

2 Limestone, massive, blue, mottled with drab, 
hard, rather crystalline and coarse; sea 
urchin fragments, otherwise fossiliferous; 
choppy surface. . . . . . . . . . .. . . . . . . . . . . .. 3 0 

1 Concealed, riYel' bed to base of :--.rumber 2. .. 7+ 

Not morc than tl'll or fifteen foet of rocks come out of thc 
river in going from this scrtion dOlvllstream to Dead Man '8 
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Bluff, so that the sections are duplicates of each other in a large 
part of the exposures. Much of this section is an older and 
more weathered cliff than the one at Dead Man's Bluff, which 
IS comparativ·ely :fresh. 

Section two and one-fourth miles west of Dead Man's Bluff 

Feet Inches 
12 Limestone, top of cliff (Number 10 of next 

section) ............................. 1 8 
11 Limestone in three beds, upper bed 11 

inches thick.......................... 2 10 
10 Limestone................... . . . . . . . . .. 1 2 

9 Limestone, thin, about seven layers, with 
marly partings. . . . . . . . . . ... . . . . . . . . . .. 5 0 

8 Lilnestone.............. .. . . . . . . . . . . . . . 6 
7 Concealed............................. 1 8 
6 Limestone and covered slope, probabl;v one 

heavy ledge about 5 feet above the base, 
13 inches thick. . . . . . . . . . . . . . . . . . . . . .. 9 0 

5 Limestones and shale partings .. , . . . . . . . . . 1 6 
4 Limestone, two layers. . . . . . . . . . . . . . . . . .. 1 6 
3 Concealed.... . . . . . . . . . . . . .. . . . . . . . . . . . 1 5 
2 Limestone, two layers, shale parting. . . . . .. 2 6 
1 Limestone, hard, blue, in ravine bed, sev-

eral feet above very low water level in river 2 10 

The top of this section is about nine feet below number 12 of 
the following section. Numbers 1 and 2 oE this section arc 
below base of the following section. 

Section about two and one-half miles west of Dead Man's Bluff 

Feet Inches 
17 Concealed to top of hill, covered with water-

worn chert.......................... 10 0 
16 Limestone, light, more or less finely crystal-

line. Minute worms or Foraminifera. . .. 1+ 
15 Concealed............................. 15 0 
14 Limestone, thin, drab-gray, in places nearly 

com11osed of Ostracoda. , , ............. . 6 
13 Marls and rotten limestone, fossiliferous, not 

well exposed, .. , . . . . . ... . . . . . . . . . . . . .. 20 0 
99 12 Limestone, much like those below, many 

large molluscs; forms prominent terrace, 
top of rather high cliff along south side 
of the river; most conspicuous cliff-maker 
in this bend of river. . . . . . . . . . . . . . . . . .. 1 3 
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Feet Inches 
99 11 Limestones, thin-bedded, fine- to coarse­

grained, blue-gray, much like the one below 
them, fossiliferous; beds weather into 
rounded edged blocks and ledges, rather 
even-bedded ......................... 10 0 

99 10 Limestone, rather massive layer, irregular 

99 

98 

base, dark-gra,Y, fossiliferous........... 1 
9 Limestone, light-gray, fossiliferous, irregu­

larly bedded, earthy, in six to eight lay­
ers, which come in and pinch out. . . . . . .. 4 

8 Concealed.............. . . . . . . . . . . . . . .. 1 
97 7 Limestone, hard, blue, upper part almost 

97 
97 

96 

composed of small fossils which do not 
come out. .................. " ...... . 

6 Limestones and marls, rotten, fossiliferous.. 1 
[i Limestone, blue-gray, massive, fairly reg-

ularly textured ...................... , 1 
4 Interval, with rather even-bedded limestone 

6 

o 
o 

9 
4 

3 

near center .......................... , 9 0 
3 Limestone, much like Number 1, but finer­

grained, rather evenly-bedded, minute 
tubular organisms. . . . . . . ... . . . . . . . . . .. 1 3 

2 Interval. Shaly limestone at bottom. . . . . .. 1 3 
1 Limestone, blue-gr~y, hard, nlther coarse, 

weathers chippy in ravines. Bryozoa, Pin-
nas, etc. Distance to river bed about 15 
feet ............................... , 1 3 

Tho Composita horizon is in number 13, fifteen feet above 
number 12. Some specimens were seen on number 12 and a few 
on the escarpment 35 feet ahove it. 

Traced up the river number 12 of this section is seen in the 
limct-llone at the base of Little Bluff. The Composita horizon 
oceurs 15 feet above it at the latter locality. Specimens can be 
found in most of the horizons from here up for a great distanee, 
but not in the profusion in which they occupy this thin bed. 

Section of Little Bluff. 

Feet Inches 
103 12 Limestone with silicified fossils ............ 10 0 
103 11 Limestone, rotten, and marls; very fossilif-

erous •••••••••••••••• 0 •••••••••••••• 10 0 
103 10 Limestones, rotten, and marls; very fossilif-

erous ............................... 8 0 



26 

103 

102 
101 
101 

101 

100 
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Feet Inches 
9 Limestone in five layers, some of them rot­

ten, upper layer about a foot thick, next 
layer below rotten and full of fosSIls. . . . . 4 

8 Concealed ............................. 20 
7 Limestone, firm..... . . . . ... . . . . . . . . . . . .. 2 
6 Shale, or marl, gray-blue, weathers yellow, 

Composita zone. . . . . . . . . . . . . . . . . . . . . .. 2 
5 Limestone, double bedded, shaly limestone 

between. . . . . . ... . . . . . . . . . . . . . . . . . . . . 2 
4 Concealed, 12 to 15 feet. . . . . . . . . . . . . . . .. 12 
3 Limestone, hard, blue-gray, stained with 

brown ............................... , 1 
2 Limestone, blue, hard, fossiliferous, fine-

o 
o 
6 

o 

6 
o 

7 

grained . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 10 
1 Concealed............... . . . . . . . . . . . . .. 7 0 

The upper 20 feet of this section is very fossiliferous with 
many lVIcekellae, Producti, Nautiloidea, Pelecypoda, and Gas­
tropoda. 

The following section of Dig Bluff, joining Little Bluff on the 
west, goes somewhat higher, but is an older and! more poorly 
{'xposed section. The whole section is given here to get the 
higher beds shown there. 

Hasty Section of Big Bluff 

Feet Inches 
104 14 Limestone, heavy, nodular-bedded, with rusty 

streaks, forms top of bluff. . . . . . . . . . . . .. 2 0 
104 13 Concealed, shales and limestones, auout four 

beds forming terraces at the end of the 
bluff. The top of the previous seetion 
is about 14 feet above the base of these 
beds ................................ 30 0 

12 Limestone, apparently in place, but prob­
ably somewhat slumped, three or four or 
more beds in ledge. . . . . . . . . . . . . . . . . . .. 4 0 

11 Concealed, about 14 feet. . . . . . . . . . . . . . . .. 14 0 
10 Limestone in three beds, top and bottom ones 

heavy, middle one irregular with consid-
m'able marl on top of it. . . . . . . . . . . . . . .. 3 6 

9 Covered............. .. . . . . . . . . . . . . . . .. 3 9 
8 Limestone, massive, even-bedded ... " .... , 1 11 
7 Concealed ............................. 11 0 
6 Limestone, firm, apparentll about in place. . 6 
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Feet Inches 
5 Concealed. Apparently marls. . . . . . . . . . . .. 10 0 
4 Limestone, extremely irregularly bedded, 

very fossiliferous, top and base practically 
marls. . . . . .. . . .. .. ... . . . . . . . . . . . . . .. 3 8 

3 Concealed. Apparently marls and nodular 
limestones . . . . . . . . . . . . . ... . . . . . . . . . .. 9 3 

2 Limestone in nine or ten beds. . . . . . . . . . .. 13 0 
1 Limestone in four beds, solid, top forming 

quite a bare terrace at the foot of the 
bluff, base forming the river bed. . . . . . .. 7 6 

The top of number 2 of this section is the same as the top of 
number 3 of the preceding section. Fifteen feet over it the 
Composita horizon comes in. The lower part of number 13 is 
probably equivalent to some part of numbers 11 to 12 of the 
Little Bluff section. 

Section of Herrings Bluff on north side of the Colorado River 
below the mouth o[ Mustang Creek 

127 41 Limestone, two layers, upper one 2 feet 
thick, lower one 1 foot, marly parting, 
dark gray within, forms top of eliff. Few 
feet of weathered stuff farther back in the 

Feet Inches 

hill ................................ 3 6 
127 40 Limestone, soft, and shales. . . . . . . . . . . . . .. 3 0 
127 39 Limestones with marl partings, the two upper 

beds even, the lowest one very irregular; 
all firm, fossiliferous, 4 to G feet thick. .. 5 0 

127 38 Limestone, one to three thick beds, com­
posed like Number 27, but most of the 
marls are hard, though less resistant than 
the limestone. . . . . . . . . . . .. . . . . . . . . . . .. 5 0 

127 37 Marls, yellowish, with large boulders of 
limestone, in some places mostly marl and 
in others mostly limestone, fossiliferous.. 2 0 

126 36b Limestone, 5 feet, in four beds, separated 
by shales which weather buff, and which 
are ycry calcareous and firm. The sec­
ond bed of limestone is 2 feet thick. 'rhe 
third is very irregular in thickness, vary­
ing from 5 inches to 1 foot. The upper 
layer is soft, very fossiliferous, weathers 
into small buff pieces....... . . . . . . . . .. 5 0 
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Feet Inches 
125 36a Limestone beds, poorly shown, 1 foot with 

silicified fossils; some other marls and 
limestones . . . . . . . . . . . . . . . .. . . . . . . . . .. 4 0 

124 35 Shales and nodular limestones, limestones 
near the base ....................... " 13 0 

124· 34 Limestone, finer than Number 33, very dark 
blue or blue-black, fossiliferous. . . . . . . .. 1 2 

124 33 Shale, buffish and calcareous, containing no<;1-
ular limestone, especially in the upper 
half, fossiliferous..................... 10 0 

124 32 Limestone, soft, weathers into rounded 
nodules, quite fossiliferous. . . . . . . . . . . .. 1+ 

123 31 Interval, largely yellowish shale and nodular 
limestone ................•.......... 5 0 

122 30 Limestone in three layers, perhaps some 
shale partings, weathers into gray, round­
ed blocks of considerable dimensions. The 
main (second) layer is nearly 15 inches 
thick, all fossiliferous, large Gastropoda, 
Pelecypoda, Productus, etc. . . . . . . . . . . .. 5 0 

121 29 Shales, yellowish, 4 feet to. . . . . . . . . . . . . .. 5 0 
120 28 Limestone in two layers, soft, graf to buff, 1 

or 2 inches, gray to dark shale with micro 
fauna .............................. 10 

120 27 

1'20 26 
120 25 

119 24 
118 23 

Limestone, minutely vermicular, hard, 
brownish on top, blue with white dots 
within ............................. . 

Shale ............................... . 
Limestone in three layers, lowest is gray 

limestone with fossils, Gastropoda, break 
out well; two upper layers blue, lower 
one with micro fauna, Foraminifera. . . . .. 1 

Concealed ............................. 10 
Limestone, blue, fine-grained, fossiliferous, 

weathers into small rounded blocks, 9 

6 
6 

8 
o 

inches to............................ 1 0 
118 22 Limestone, soft, blue, weathers into small 

gray rounded stones.................. 8 
117 21 Shale, yellowish, some Bryozoa, etc. . . . . . .. 4 0 
1.16 20 Limestone, hard, even, 6-inch layer, steel-

grajy, somewhat fossiliferous, forms top 
of falls in little ravine. Numbers 15 to 20 
form the section at the falls in ravine cut-
ting the bluff ........................ . 

116 19 Shale ................................ . 
6 
4 
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Feet Inches 
116 18 LimeRtone conglomerate likf' Number 17 

with little calcareous, hard shale; upper 
part more shaly than the base; gray cal­
careous material with Ostracoda and other 
minute organisms .................... , 4 6 

116 17 Limestone conglomerate in shale matrix, 
much of it shale ..................... , 1 8 

116 16 Limestonfl, two IaYflrs with an inch or so of 
shale betw(,f'll them, gray, fossiliferous ... 

116 15 Limestone, blue-gray, knotty, very irregu­
lar upper and lower surfaces; some of it 
seems to be made up of masses or pieces 
of imbedded limestone, a coarse conglomer­
ate with Productus and an oceasional 

10 

sponge. . . . . . . . . . . ... . . . . . . . .. . . . . . .. 1 8 
115 14 At the place where this seclion was taken 

(wbere the river fiows against. the north 
end of the hluff) thiB space is concealed. 
A ravine farther south shows the follow­
ing section: Shales, buffish, and nodular 
limestone, a fossil conglomerate, breaks 
into small blocks and individual fossils. 
Productus, Myalina, Strophalosia, Derbya, 
Bryozoa, etc. . . . . . . . . . .. . . . . . . . . . . . . .. 5 + 

114 Limestones, four thin layers, fine fossils and 
ground-up fossils, thin shale parting. . . . . 2 2 

114 Shales, blue to olive or :yellOW, fossiliferous, 
with occasional maRses of fossUiferous 
nodular limestone. . . . . . . . . . . . . . . . . . . . . 1 3 

114 Limestone, hard, gray, forming a little fall. . 6 
114 Limestone, platy, and shale at the base. . . .. 1 0 
113 Concealed, about..... .. . . . ... . . . . . . .. ... 8 0 
1.t2 13 Limestone, hard, blue, like Number 12, but 

coarser and more crystalline. . . . . . . . . . .. 1 0 
112 12 Limestone, hard, blue, very irregular on top 

and bottom, chippy in this exposure. . . .. 1 8 
112 11 Limestone, thin-bedded, bituminous, shaly 

partings, new Gastropoda, Pelecypoda, etc. 2 0 
112 10 Limestone, three layers, bituminous, large 

l:<Juomphalus . . . . . . . . . . . . . . . . . . . . . . . .. 1 0 
112 9 Limestone flags, shale partings, sponges in 

lower shale, which is 4 to 5 inches thick.. 1 6 
112 8 Limestone, hard, large joint blocks, blue-

,gray, large fossils, in places shaly on top. . 8 
112 7 Limestone in three or more beds, all alike, 

6-1nch shale partings..... . . . . . . . . . . . .. 2 8 
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111 
110 

110 

6 

5 

4 
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Shale ................................ . 

Limestone, buff, weathers shal?, fossiliferous, 
very large Myalinas, sponges, Cephalopod-
lil~e fossils, etc ....................••. 

Shale, bluish to buff, 5 feet to ...•......... 

Feet Inches 
1 0 

8 

8 o 
3 Limestone in two layers, dark brown, very 

fossiliferous, great Myalinas. . . . . . . . . . .. 1 3 
2 Limestone, two layers like above, but filled 

with many species of Gastropoda ....... . 8 
110 1 Concealed to river bed. . . . . . . . . . . . . . . . . .. 10 ± 

Number 2 of this section is the Gastropod hOl'izon in the hills 
and bluff two or three miles farther south. 

'1'ho top of this section is approximately the top of the Talpa 
beds. 

Section of the low bluff extending east from Buffalo Bluff 

10 
9 

Limestone 
Limestone, one layer, top foot sometimes 

weathers into a separate layer ......... . 
8 Marls and marly limestones, burrows and 

Feet Inches 
1 0 

3 3 

few fossils. . . . . . . . . . . . . . . . . . . . . . . . . .. 2 0 
7 Limestone, massive, blue-black. . . . . . . . . . .. 1 3 
6 Marls, platy, 4 inches to. . . . . . . . . . . . . . . . .. 1 0 
5 Limestone, hard, 1 foot to 16 inches. . . . . .. 1 3 
4 Limestone in two beds with irregular surfaces 2 0 
3 Limestones, rubbly and conglomeratic, SOllle 

shaly partings, all beds wavy. . . . . . . . . .. 6 0 
2 Concealed down to heavy ledge, 25 or 30 fpet 25 0 
1 Concealed to river bed below ............. 15 0 

Talpa llormalion 

The top of tl1ls section is the top of the Talpa beds. They ex­
tend from the base of number 80 to bed 127 of the general sec­
tion, and have a thickness of 400 feet. This formation is especi­
aHy characterized by the larger amount of shales in the section 
and some thicker beds of limestone than are found in the Grape 
Creek beds; and the bedding of the limestone is quite as· il'l'eg­
ular. '1'he fossils become much more abundant and varied in tho 
Talpa beds which fUl'llish a very rich molluscan and molluscoid 
fauna with a wealth of sponges and minu1 e organisms. 
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It is especially clwractcl'izcd by large species of Omphalotl'o­
clms, )\110risma, anll jIyaJillu sholls. Probably fifty species of 
gastropods lu1\'O been collcdcd from the formation. 

Section connecting Dig Bluff with Herring Bluff 

The connection 1)('t\\'een the two bluffs is determined by follow­
ing the beds across country from Bi.g Bluff to Bronson Thicket, 
wht:re the gastropod limestone, number 2 of the Herring Bluff 
section, 1.10 of the general section, is seen with a, foot of sand­
st{)lle a l1ttle distance bclow it. Patching the exposures to­
gether, the section is as follo,ys: 

Feet Inches 
110 20 Limestone, Number 2 of Herring's Dluff sec-

109 19 
109 18 

10!! 17 
109 16 

tion, filled with gastropods and other mol-
luscs ............................... 1 

Shale, bluish........................... 6+ 
Sandstone and sandy shale, weathering yel-

lowish buff ............ ,. . . . . . . . . . . . .. 1 
Limestone, buff, shaly................... 2 
Shale. .. . . . . . . . . . . . . . . ... . . . . . . . . . . . .. 2 

108 15 Limestone, five layers, lower one thick and 
massive, upper four thinner with marly 
partings about equalling the thickness of 

o 

o 
6 
o 

the beds. Top one is in large thin slabs.. 6 0 
108 14 Limestone, massive, nodular, with marly 

streaks ............................. 1 6 
107 13 Shale, with thin rotten limestone. " ... .... 2 6 
107 12 Limestone............................. 2 0 
107 11 Shale, blue, clayey, Bryozoa, etc. . . . . . . . .. 1 4 
107 9 Shale, 1 foot and probably more ....... " 1 0 
107 8 Limestone, evenly bedded, two layers. . . . .. 1 6 
10"1 7 Shale, blue, rotten, fossiliferous limestone 

in the middle. . . . . . . . . . . . . .. . . . . . . . . .. 2 2 
101 
107 

107 

10"1 

107 

6 Limestone, rotten, fossiliferous .......... . 
5 Shale, literally fillC'd with fragments and 

whole specimens of Productlls of the semi­
reticulatus t,ype, bll t very slllall spocies.. 1 

4 Limostones, tVI'O layers, evenly bedded, the 
lower one giving way to shale. . . . . . . . .. 1 

3 Shale ................................ . 
2 Limestone, blue, bituminous, and small in-

terval ............................. . 

6 

o 

6 
8 

10 
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l!'eet lnehes 
1 Limestone, two double beds with 8 or 10 

inches of shale in the middle. Mouth of 
Skunk Hollow in tho river. . . . . . . . . . . . . 4 2 

Below these beds there appears to be: 

106 
105 

2 Shale with limestone cap... . . . . . . . . . . . .. 5 ± 
1 Concealed................ .. . . . . . . . . . .. 14 o 

This lower part of the section is shoml above Big Bluif. 

Buffalo muff Section 

19 Limestone and marl. Limeston8 even-bedded, 
weathers in great slabs much like the one 
below, quite bituminous, 4 to 8 inehes of 

Feet Inches 

marl above it; forms top of the cliff. . . . .. 1 8 
18 Limestone in two beds, thin marl parting, 

drab·gray, lower one with uneven base, 
contains many sponges; upper layer forms 
great slabs ............. , ........... " 3 0 

17 Limestone, crystalline, cellular, yellow, and 
some rather fossiliferous buff shales ... " 1 3 

16 Limestone much like Number 11. Cephalo-
pods show on smooth jOint face ....... " 2 0 

15 Shales, yellow, marllY' laminated, some fos-
sils, 1 foot to. . . . . . . . . . . . . . . . . . . . . . . .. 1 3 

14 Limestone like Number 13, but lighter-col-
ored, and coarsor ................... . 10 

13 Limestone, even-bedded, blue, earthy, 4 in. 
shales above it. . . . . . . . . . . . . . . . . . . . . .. 1 9 

12 Marls, platy and marly limestones, partly 
covered ............................. 12+ 

11 Limestone, hard, even-bedded, brittle, mas­
sive, made up of minute worm tubes or 
Foraminifera ........................ 1 6 

10 Shale, 6 inches to 1 foot 4 inches. . . . . . . . .. 1 0 
9 Limestone, gray, upper third containing 

many sponges, large and small. Bed 18 
inches to 2 feet thick. . . . . . . . . . . . . . . . .. 2 0 

8 Shale, drab, calcareous, resting on 1 foot of 
limestone of the same shade; bituminous, 
all partially concealed. . . . . . . . . . . . . . . .. 7 0 

7 Limestone, laminated, weathers shaly in old 
exposures, drab, grades into shale above.. 2 6 
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6 Limestones, two thin, and two thicker marl 
beds which are laminated, blue, bitumi-

Feet Inches 

nom;. Ostracoda...................... 2 0 
5 Limestones, nodular, and blue shales and 

marls. Ostracoda..................... 2 0 
4 Limestone, blue-drab, marl,y below. . . . . . . . 10 
3 Limest.one, blue, nodular and blue marls. .. 1 C 
2 Limestone, laminated, gray, almost shaly, on 

weathered surface. Hard and blue when 
fresh ............................... 5 6 

1 Concealed. Base of Paintrock beds. . . . . . .. 10 o 

Numbel' 1 of this section is the dividing linCi between the 'l'alpa 
and Pain1roek beds, and rests upon number 10 of the preceding 
section, which forms the base of the bluff. 

Section of Colorado River Ford, west of the mouth of M Hstang 
Creek. (V. V. Waite) 

Feet Inches 

10 Limestones, suture-bedded............... 6 0 
9 Limestone, thin-bedded, shale partings, 

partly covered, allowing three feet for 
blumping ........................... 20± 

8 Limestone, silicified fossils, irregular beddir,g-
vlanes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2± 

7 Shale, black, 3 inches to. . . . . . . . . .. ..... 6 
6 Limestone, hlue-gray, irregularly bedded. . . 5 
[j Shale, black to dark gray, witlt bed of nodu-

lar limestone at the top ............... . 
4 Limestone, very fine-grained ............. . 
3 Shale, black, bitulllinous ................ . 
2 Lilllestone, dark blue-p;ray, fine-grained ... . 
1 Lilll('stonc, dark blue, at water level. ..... . ± 

8 
3 
4 
6 

Section from lhe Mustang ford to the mouth of Spur Creek, 
beginning at top o[ Waite's Section 

Feet Inches 
1'~ i

' 
52 Limestone about ll]cc ~nll1ber SO .......... 1± 

1 ,~ 
i' 51 ConC'eale<l. noclnlar limest.one neal' the mid-

dIe. About ....... " .. " ............. 8 0 
117 50 Limestone, buff, coarse, irl'egular, gray, 

weathers to large and small rounded 
blocks. Made up of fragments of fossils .. 1 0 
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Feet Inches 

117 49 Interval, apparently marls, one streak of 

soft limestone"""" """",',' ,. G 0 
117 48 Limestone, coarse, gray, pocket of teeth 

1f'! 47 
117 16 

117 45 

anci other fossils, 0 •••••••••• 0 •••••• 0 •• 1 
Shaly, marly ... 0 •• 0 • 0 0 ••• 0 0 • •• ..,.,' 0 0 1 
Limestone, weathers to rounded blocks, 

coarse-grained, texture yery irregular, 
eOlllllosed of gronnd fossil;;; contains 
Cephalopoda and other molluscs 0 0 0 • • • • 1 

Marl. Ahout .. 00' •• 0 •• 0000. 00' 0 , 0 0 0 , 0 0 0 1 
146 44 Limestone, five thin beds, weather,; crul1luly, 

two beds of marl neal' base and Olle below 

o 
o 

o 
6 

top bed, fossils, , 0 0 • 0 0 0 • 0 0 • 0 • 0 •• 0 0 ••• 0 oj 0 
146 43 Limest.olle, lllasHivt', coan~e, weathen; into 

large blocks and boulders with rounded 
edges, [osslliferolls. . .. . ..... 0 ••• 0 ••• 0 1 

145 42 Interval. One limestone ne~r the top and 
one near tlw middle. Upper part ap­
parently a shale or marl, weathers Lo an 
olive shade. 0 0 0 0 0 , 0 , • 0 0 0 , 0 0 • , 0 0 •• 0 0 •• 8 0 

41 Lilllt'stone, coarse-grained, largely made up 
of fragments of fossils which oc-cu)' in 
masses through the bed 0 0 0 0 0 0 0 •• 0 , 0 • 0 , 0 

40 Shale and marl. 0 0 , •• 0 0 •• 0 0 0 • 0 0 0 0 • 0 0 0 ••• 

39 Limestono, coarso, rather masHiYe, COlll­
posed or minnte organiRms, ("oarso algal (?) 

markings on its base ................. , 
111 3 g Limestones, thin-bedded, close-textured, flag­

gy, foul' or five beds, weather to dark 01' 

3 

8 

light buff, or even gray ..... 0 , • 0 0 , • • • • 1 !l 
111 37 Shale or marl. Six incheH to 0 •••• , 0 • 0 0 0 • 0 1 0 
114 3!l Lime:stones, thin-bedded, two 01' lhree ueds, 

gray, U]l]ler bed coul'ains man,Y Peler'YJloda 1 G 
11'1 35 Concealed, mORtIy, Rome earthy lime,,;tones 

and marls .. 0 • 0 0 • 0 • 00 0 0 • 0 •• 0 •••••• o. 2 6 
111 34 Limestone in two layerR, pale blue, upper 

part very nodular and yery fossiliferous. 
Myalina, pelecypods, 0 0 ., 0 0 0 0 • , , 0 ••• 0 0 1 

l),J :3 3 
113 32 
143 31 
fIt.'l 30 

113 29 

1'l'~ 28 

Shale, blue, calca)'eous ... 0 •••••••••• 0 0 ••• 

Limestone, blue, earthy, . 0 0 , • 0 •• 00 0 •• 0 0 •• 

Shale ....... 0 •••• 00 •• 0 , ••• 0 00.0000.00. 

Limestone, earthy, blue-gra,Y, textnre ineg­
ular, fos:sils, algae (?). 0 ••• 0 0 0 0 0 ••• 0 0 

Marl, blue-gray, shaly, about. 0 0 • 0 •• 0 • 0 ••• 

Limestone, brecciatecl, fossiliferous ..... 0 0 0 

2 

1 
1 

o 
" 

6 
(j 

6 

o 
:'l 
6 
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Feet Inches 

1}2 Limestone breccia, weathers yellow to gray, 
01' even blue. Location approximate, due 
to slumping ........................ . 

f'll 26 Concealed ............................. 12+ 

25 Limestone, massive, weathers 
slabs, light blue, lJerhya, 

into large 
Productus, 

sponge, etc.. . . . . . . . . . . . . . . . . . . . . . . . .. 1+ 
1 In 24 Interval. Apparently shales and marls with 

o 

ROlllP bIlle slHlle... . . . . . . . . . . . . . . . . . .. 4 0 
1 jO 23 Limestone, bIlle, lmotty, fosfliliferous. Top 

of lower section ..................... . 
13.'1 33 Limestone, heavy, in rather thick beds with 

tllicIter and thinner marl partings. The 
top bed is in vel',y large blocks with 
ronnde(l edges, more ('onspicuollS than the 
rest; beds blue - gray, fossiliferOll s; 

9 

sponges, Cephalopoda, etc ............. , 9 0 
1.iS 21 Marls and thin limestones... ... .......... 3 6 
1.78 20 Limestone. Many silicified fossils. . . . . . . . . 6 
1.31 18 Limestone, nouular, marly, Cephalopoda, 

EuolllplialuR . . . . . . . . . . . . . . . . . . . . . . . .. 2 {) 
13(, 18 Marls, weather yellowish ... " . . . . . . . . .. .. 3 0 
IJiI 17 
1.13 16 

Limestone, fossiliFerons ................. . 
Interval, a11par<:'ntly rather firm marls with 

at least three beds of limestone. . . . . . . .. 12 ± 
I.J J 15 Limestones, four or five beds, all weather 

pla1 y. marly partings, SOllle fossils. Pha-

6 

('oceras ............................. 3 {) 
1.1.J 14 Interval, contains a laycr of limestone, dark 

blue and cell nlar ....... '" . . . . . . . . . . .. 8 6 
132 13 Limestone, upper part Yel'Y shaly, slumped 

ont of position, lower part concealed. . . . . 2 4 
1al 12 Limestone, upper 20 inehes weathors into 

large rounded blocks, metallic ring. At 
falls it weathers lllaty; molluscs........ 2 0 

1.'10 11 Marls with. at least onf' layer of soft, nodular 
limestone, a little above the middle. . . . .. 8 0 

1?f! 10 Limestone in two layers, lllarl above and 
below containing limestone nodules and 
SOllle fossils. Sluml)f'(] slightly out of po-

128 
sition ......... . . . . . ... . . . . . . . . . . . . .. 3 

9 Concealed ............................. 5 
8 Limestone, weathers no(lular, somewhat fos-

siliferous. Some marl. . . . . . . . . . . . . . . .. 1 
7 Limestone, three beds, fine- to coarsc-

grained, fossiliferous, blUish-drab, fairly 

o 
o 

3 
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Feet Inches 

evenly bedded, marl partings, Upper marl 
18 inches thick locally, quite fossiliferous 3 0 

6 Concealed, probably marls. . . . . . . . . . . . . . .. 3 0 
5 Limestone in three thin la1yers, marl part-

ings. Lower limestone weathers into nod-
ules, upper more platy, all fossiliferous, 
drab-mottled with yellowish streaks .... " 3 0 

4 Marls, weather yellowish brown, 8 inches to 1 0 
3 Limestone, about like Number 1, Strop halo-

sia, Ostracoda .. __ .. _ ................ . 
2 Marl, few Ostracoda .................... . 
1 Limestone, six beds, very irregularly bedded, 

some marl partings, dark blue, weathers 

9 
6 

buff, sponges, small worms. . . . . . . . . . . .. 5 0 

This section is takrn from well-weathered exposures. The 
top part was from 1'1Omewhat fresher onrs. 

The limestones (number 22) at the top of the first hill are the 
same beds that form the top of the Buffalo Bluff seetion. 

Paintrock Formation 

The Paintrock formation as her<,' considered begins with num­
ber 1,'28 of t11(1 general section. 'rhe upper limit is rather hard 
to determine befor€! t11e fauna of the whole scetloll if{ worked 
out, sinee the lithologic changes are not sharp at all? point in 
the seetion, though the change is rather rapid at some horizo1ls. 
It it-! hu'c <ll'UJWll at the top of number 111 of the geneml seetion. 
Thi,; leayes a thielmess of 81 feet for the formation. Drake's 
statement of the thickness of the formation iYUS 1.")0 feet. He 
bev;an the section of the Paintrock beds lllUeh lower than the 
beds he1'e llscd, judging from his map showillg the lowcl' limit 
of the heds alolJg Pony Creek. The rock/s of t hi;; formation are 
at onre mol'O eve nly bedded :l1ld appan'utly somewhat m01'O 1'0-

sistant i'han those of the two underlying formniions. '1'11e fauna 
is more spnrse and less varied. Omphalolrorhus if; ral'e 01' want­
ing, a~ are many other species. Ostracods llecon~ V21'y promin­
ent, as are nautiloids, and sponget-!, though tIlP laRt al'e less 
abundant and varied than thl'.\' are in the r!'alpa forllJation. 
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Section on the north bank of Spur Creek 

4 Limestone, massive, coarse-grained, weath­
ers to dirty-brown shade, large blocks, fos-

37 

Feet Inches 

siliferous .............. ' ........... " 1 10 
3 Interval, one marly limestone. . . . . . . . . . . .. 3 0 
2 Limestone, 1 foot or more of shaly marls 

near the middle, limestone fossiliferous, 

large nautiloids ......... , . . . . . . . . . . . .. 6 6 
1 Limestone, marly....................... 1 0 

This f'E'ction lwg-illS 'with number 43 of the previous section. 
The (liffel"enee in appearance of 1he interval common to both 
sections is 1he difference in the fl'eslmes'l of the CX1'OSUl'm:: and 
in their orientation. LJndel' these conditions, some beds prom­
inent in one slope disappear from the surface, while othrrs, in­
('onspiC1l011S in the first slope, comr into prominence. 

118 

Section in ravine at Giesecke's Ranch house 

Feet Inches 

26 

Limestone, earthy, weathers into nodules or 
rounded blocks, surface dark gray to 
brown according to exposure, somewhat 
fossiliferous ........................ . 

Interval. Upper five feet probably marl with 
1 

limestone nodules. . . . . . . . . . . . . . . . . . . .. 25 ± 

o 

25 Limestone, massive, weathers like Number 23 1 3 
24 Limestone and marls, not well exposed. . . .. 9 0 
23 Limestone, very large blocks with rounded 

Ed ges, massive, dirty-brown to gray, rusty 
streal,s ............................. 1 0 

22 LilllE'slone, nodular, some marls. . . . . . . . . .. 5 0 
21 LimeRtone, maSSive, ill large blocl,s. . . . . . .. 1 0 
20 Shale................................. 2 0 
] 9 Limestone, nodular and marly, with marly 

shales. One of the lilllef'lj ones when fol­
lowed west becomes firm and forms the top 
of the bluff for some distance. . . . . . . . .. 5 0 

1.8 Lillle~tone, four lrlyerR, thin shaly partings, 
fo~~ilif('rous, three lower layers firm and 
~ren-beddpd, blne-gray, base of one of 
them haR strong al!\al markings. '1'011 lay­
ers marly and nodular, ",hole section above 
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Feet Inches 

Number 2 somewhat slumped and relation 
of beds uncertain. . . . . . .. . . . . . . . . . . . . .. 2 9 

17 Limestone, gray, rather uneven, on top; 6 
inches to.. . . . . . . . . . . . . . . . .. 1 0 

16 Shale ................................ 5+ 
15 Limestone, dark blue-gray ............... . 
14 Shale, probably four or five feet, very fossil­

iferons, ('ontaius nodular limestone ..... , 4+ 
13 Limestone, massive, lJlue-gra,y, mottled with 

lighter shade. . . . . . . . . . . . . . . . . . . . . . . . . 11 
12 Limestone in four layers, rusty specks in it. 2 0 
11 Shaly material partly concealed. . . . . . . . . .. 1 0 
10 Limestonc, very fossiliferous............. 1 1 

9 Shale, ahout.............. ............ 1 3 
8 Limestone, blue-gray, mottled, coarse- and 

fine·grained ......................... 1 6 
7 Shale, blue, weathers gray, 7 or 8 indies of 

nod ular limestone below the middle. . . .. 7 6 
6 Limestone, two beds, coarse, gray, marly. . . 9 
[) Marl, rather firm, limestone lumps....... 1 0 
4 Limestone, crystalline, cellular, and brecci-

ated, with nndulating Rurface ........ '" 1 6 
3 Limestone, eveu-bel1ded, texture irre~ular, 

blue-gra,y .......................... . 
2 Shale or marl, blue .................... . 
1 Concealed, watcr level to base of section ... . 

7 
() 

Numlbcr 4 of this SC('tiOll is.llluubcr 27 of section w(,H1 of Mns­
tang }l'ord (baRo lllllnbcr 1 ij). Some of the marls or this s('('­
tion appral' as limestonos in fl'f'sh Rct'tions. 

Number 27 forms the' bURal member of the lilllClstoncfo; 011 Elm 
Creek below the wagon hridg'(' at Halling'l'r. 

SOIll,(~ of the' beds of tho Uiesecke section arc 1)('ttel' exposed 
in the river bed on the 1l0rtlwaNt eorller of 1 he Chris. S('hllh~ll­

berger survey, 011 the south side of tl10 river, below Ballill~('r. 

This sel'tioll follOl\\"l';: 

Section of the riYer bed on northeast corner of Chris. 
Schulenberger Survey 

Feet Inches 
21 Concealed, 2G or 30 feet, perhaps n10re ... 30± 
20 LimeRtone, blue-gray, weathering brown. 

coarsE', Ostrapoda, little marl concretions 1 3 

10 Concealed ............................. 5 0 
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Feet Inches 
18 Covered slope with 6 inches to a: foot of marly 

limestone with large Deltollecten, Eumicro-
tus (?), etc. . . . . . . . . . . . . . . . . . . . . . . . .. 4 2 

17 Limestone, w('athers buff-gray, forlnS upper 
vrominent terrace around bend of river .. 

16 Marls and limestone lumps, Pelecypoda ancl 

9 

Bryozoa. . . . . . . . . . . . . ... . . . . . . . . . . . .. 1 6 
1;) Limestones, firmer and softer, fossiliferous, 

large Eumicrotus..................... 3 2 
14 Limestone, firm, eyen-grained, forms terrace 

around the bend ..................... . 10 
13 Shale and marl, 15 inches to ............ , 1 0 
] ~ Limestone in two layers, hard, unevenly 

textured, blue-gra?, fossiliferous........ 11 
11 ]\1 arls, blue, fossiliferous, with limestone 

plates which are very fossiliferous...... 2 2 
10 Limestone, three beds, hartl, unevenly tex-

tured, weathers blue-gray, fossiliferous.. 1 7 
9 ]\J arl, fossiliferous...................... 1 2 
8 Limestone, weathers blue-gray. . . . . . . . . . . . 6 
7 Limestone, firm, coarr-;e, fossiliferous, large 

numbers of Myalina; farther north it 
forms the top of a firlll limestone 14 
inches thick and on beyond that point it 
splits off again. . . . .. ................ f) 

6 Limestone, marly, and marls filled with 
I 

]\fyalinas ............................ 4 0 
" Limestone, hard, blue. rectangular slabs, 7 

to 10 ft. long, and 15 in. to 6 01' 8 ft. wide 1 0 
4 Limeston(', marly, !Jlne, very fossiliferous.. 3 6 
3 Concealed ............................. 2 6 
~ Limestone, blue-gray, in about eight layers.. 2 11 
1 Limestone, harrI, blne, fine-grained, in deeper 

river bed ............. ............. 1 4 

TIl<' ,\'hole se(·tion fJ'om n111n1)('1' 17 amYl1 is h('1'(' RwPpt clrilIl 

hy th(' 1'1\,(,1', Ncarly all the 1wdR a1'e fORsllifcl'ous, 1'01llv o\' thr,m 

l'xt1'crncly SO, and the section 1R all excellent one to colll'ct from. 
The· next 1'0('],;:R ilhov(' th('sl' are those CX])()fll'<1 hel<nv the 

'nlgoll 1n'icl!,('c ue1'()<';S Elm Cl'cl'k on tIl<' Honth('ast sidl' of Bal­

liw'!'·Cl'. 
OY('r t1l(' limesto110 l'xpoRl'd ill Elm Cl'(,pj, ('om(,R th(' rCRt of 

ih.· Ballin!.!,('r RPrtioll. This whole i·wrtiotl is !.!,iWll h('low. 
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15, 31 
157 30 
157 29 

1::;6 28 
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Section at Ballinger 

Limestone in large blocks ............... . 
Concealed ............................ . 
Limestone, hard, yellowish to drab, made 

up of ground fossils .................. . 
Shale, marly, concretionary, weathers )'pl­

I 

lowish ............................ . 
1:;6 27 Limestone, coarse, blue-gray. made up of 

11'eet Inches 
1 6 

2± 

8 

ground fossils. . . . . . . . . . . . . . . . . . . . . . . . 6 
156 26 Marl, hard, knotty..................... 1 8 
156 25 Limestone, earthy, unevenly textured, gray, 

weathers into three layers, composed of 
ground fossils, 9 inches to 1 foot ...... . 9 

156 24 Marl, blue, argillac'eous, many fossils, harder 
parts change into firm limestone in short 
distance . . . . . . . . . . . . . . . .. . . . . . . . . . . .. 1 6 

155 23 Limestone, four to seven courses, the upper­
most is best defined; 13 inches thick. 
Though blue-gray within, they soon weath­
er to a pleasing buff and make excellent 
building stone........................ 3 8 

155 22 Limestone flags, two beds, lower one 5 inches 
thick, upper one 8 inehes thick, lower one 
quite coarsel1y fossiliferous, upper one 
somewhat less so; buff, unevenly textured, 
slabs 4 fpet by 4 feet to g feet by 10 feet.. 1 1 

151 21 Marls, hard, shaly, fossiliferous ......... . 10 
15} 20 Limestone, blue, wpathers buff, lower 6 

inches is bituminous, splits off and is not 
used [or building purposes. Upper part 
somewhat crystalline, fossil fragments in 
fine earthy matrix, all vertically jointed 
in 2- to 6-foot blo(~ks; good building stone 2 0 

lfi4 19 Limestone flag, coarse, slightly uneven ~ur-
face, composed o[ fossil fragments ..... . 

1fi3 18 Marl and shale, blue when fresh, base much 
firmer than upper part., tOll laminated, all 
might well be interpreted "limestone" in 

,) 

drill record. . . . . . . . . . . . . . . . . . . . . . . . .. 2 11 
IriS 17 Limestone, blue, earthy, fine-grained with 

fossil fragments, Vel? evenly bedded, and 
jointed in fair-sil'led blocks.......... . .. 1 0 

lfi?, 16 Shale, green ............................ 10 0 
1f?2 15 Limestone, very soft and earthy, would not 

show on gentle slope. . . . . . . .. . . . . . . . . .. 2 6 
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Feet Inches 
152 14 

13 
Shale, greenish ........................ . 2 0 

152 Limes1one, very soft and earthy, would not 
show in old exposure. . . . . . . . . . . . . . . . .. 1 3 

138 12 Sh8le, blue-green with 1 foot nodular lime-
stone :chout 4 feet above the base ....... 15 0 

1.51 11 Limestone in five beds, weathers into large 
nodules, lower bed about 8 inches thick, 

hard, finer-grained than the others. . . . .. 2 6 

151 10 Shale, blue, with nodules of limestone, very 
fossiliferous, many Composita, Bryozoa, 
et('. ................................ 2 

131 [) LinH'stone, eompaet, firm, moUled drab 
and yellowish and somewhat iron-stained 1+ 

(,ii) 8 Concealed ............................. 15 ± 
1.711 7 Marls, firm, and soft limestone, varying to 

f'l.'I 
!jU 
1.19 

a sort of conglomerate. . . . . . . . . . . . . . . .. 1 
6 Limestones with marl par·tings. . . . . . . . . . .. 1 
5 Shales, marlf>, and marly limestoneR. . . . . . .. 2 
4 Limestone, shaly, fragments of fossils with 

coarse marls lin upper part. . . . . . . . . . . .. 2 
:1 Limestone, maBsive..................... 3 
2 Limestone and shale. . . . . . . . . . . . . . . . . . . .. 1 
1 Limestone, hard, massive, in creek bed. . .. 1 

o 

6 
8 
3 

7 
6 
6 
8 

Numbers 1 to 7 are the limestone;; exposed in Elm Creck below 
th<~ wagon In·idge. Numhers 8 to 16 Tepr('sent the sha1es betwrell 
the beds in Elm Creek and the limesi011es in the bluffs and quar­
ries in Ballingrr. The Ternainder of the top of the section con­
stitutes the limestones in BallingC'r and those exposed in Elm 
Creek at the Upper Dam. 

Bet,,'eell the Ballinger section and the IJos Arroyo section, the 
following beds 8C'em 10 be interpolated: 

Feet Inches 
1.;8 Concealed, with limestone at top, exposed 

in road north of Ballinger. . . . . . . . . . . . .. 1).+ 
1.;8 Concealed, with limestone at top, exposed in 

road north of Ballinger. . . . . . . . . . . . . . .. 18 0 

], IIcdr 1'8 Formation 

OYcr the top of the Paintrock formation is it series of rocks 
with n larger proportion of slla1p nn<1 marly impnre limestones. 
whi('h ,yrather <lown )'ather raHil,v, ex('('pt in 111(' npprr part 
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which iK form cd by the Ballingcr lim!'tltolles. The shalrs lwlow 
t hptle lin P;;tOlll'S arc frequently marly and very fo~siJifcrolls; in 
fact, they are coarse fossil conglomeratcs, maae up Illamly of 
:\r~'alillas and othe]' pelecypod,; with many ~.rastl·ollod,; awl Bry­
ozoa. Thc limestone" at Ballinger are quite fOKsiJif, rom;, awl 
tho bcdtl are relatively thipk and massive. and most of thPlll arc 
hnff. rl'he Lueders formation is lwre rcgawlcd as lwgilluillg ",ith 
numbcl' 112 aud extcnding to the top of Imlll.hcl· 1.i8 of tIl(' gen-
0.1';]1 section. As thus defined it has a thicknestl of 1 ~)4 fl e1. ·It 
is UlH'cl'1ain how the Lucders formation as used herc will ('he(~k 

out with the section at LUHlcl'R, hut according' to \\'rather, they 
are in general equivaJent.* The lmcdcl's formation as a wholo 
llutumlly breaks into an uppcr and a. lowor part with rathcr diK­
tim·t ehaructcJ'iHti(',s, und further study may necessitatcc its Kub­
division. 

Los Arroyo Section 

A. Section beginning in river bed at east end of bluff east of the 
mouth of Los Arroyo 

Feet Inches 
/.]1) 14 Limestone, dirty dark-brown, some marls 

below .............................. 2 6 
1.;!! 13 Limestone, fIaggy....................... 1 0 
I,jf/ 12 Marls and thin soft limestone. . . .. . .. . . ... 2 0 
1 fj[l 11 Limestone, soft, gray. . . . . . . . . . . . . . . . . . . 7 
I.jil 10 Marls, blue to gray. . . . . . . . . . . . . . . . . . . .. 1 6 
l,jil 9 Lilllestone, soft, earthy, dirty gray, weath-

ers to rounded blocks. . . . . . . . . . . . . . . . .. 2 0 
1,jiJ 8 Concealed............................. 3 0 
1.jf/ 7 Limestone beds, very thin, platy or shaly, top 

filled with Pleurophorus. . . . . . . . . . . . . . 2 8 
1.j[l 6 Limestone, soft, earthy, buff. 9 inches; rot-

1.jiJ 

I.j!) 

I :if) 
{.iiI 

ton, brown, 1 foot to 1 foot 4 inches. . . 2 0 
5 Limestone, hard, blue, fossiliferous, texture 

uneven, two beds .................... . 
4 Marls and shales....................... 1 
3 Limestone, shally, fossiliferous............ 1 
2 Concealed ............................. 20 
1 Limestone, hard, buff-gray, large fossils. . . . 1 

8 
:3 
6 

o 
6 

*Notes on the Texas Permian. Bull S. W. Afisn. Pet. Geo!., 
1917, p. 94. 
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B. Section in river bed below the mouth of Los Arroyo 

Feet Inches 
14 
13 

Limcstone and marls, Productus horizon .... 
Marls, crusty, and some limestone and shale 
Limestone, pink in some places, 2 inches to 

2 0 
6 0 

12 
11 Marl, hard, eon~retionary ............... , 

4 

6 
10 

9 
]\faris, with marly limestone, drab, at top .. . 5 0 
Limestone, drab, irregular .............. . 6 

& Concealed .. , ......................... . 8 0 
7 Marl, ashy ............................ . 
6 Limestone, laminated, firmer than the rest, 

large blocks, parts of it filled with Pleu­
rophorus cast s. . . . . . . . . . . . . . . . . . . . . .. 1 

5 Limestone, thin-bedded, gray, loeally sun-
cracked, cracks filled with blue stuff, top 
of bed covered with Pleurophorous casts.. 1 

4 Concealed............ . . . . . . . . . . . . . . . .. 1 ± 
3 Limestone, blne, sbaly, micro fauna ...... . 
2 Concealed................ .. . . . . . . . . . .. 1 
1 Limestone, shaljy, earthy, blue-gray ....... . 

7 

6 

8 

8 
o 
6 

C. Section at Los Arroyo from creek beneath the bridge to the 
top of the limestone in river blnff one-half mile southwest 

167 8 Shale with thin sheet.s of limestone one-eighth 
inch to three inches thick, and SOllIe crys-

Feet. Inches 

talline, cellular limestone. . . . . . . . . . . . .. 7 6 
lliU 7 Limestone in two beds aggregating 11 inches 

in thickness, with Rhales and marlH be­
tween t.hem, makes an escarpment locally 
on account of the firm hard upper ledge 
which weathers in slllall angular blo('ks, 
somewhat crystalline; Spil'orbis......... 3 0 

11;0 6 Shales, blue, weather olin', ancl thin sheets 
of limestone an inch to 6 inches thick 
which are (lark huff to pink. Somewhat 
fosRiIiferolls, baRe of lower limestone form-

IIi} 

1i; J 

ing gentle terrace. GYPS\lm beel near base 16 [) 
5 Limestone, firm ledge ................... . 9 

4 Shale, blue, weathers olin', little rotten 
limestolw ........................... 7 0 

3 Shale, blue with 16 inehes rotten limestone. 
Produ('tuR ........................... 5 0 

2 Limestone, black shale and marly material.. 1 6 
1 Concealed in ('reek bed. . . . . . . . . . . . . . . . .. 1 0 
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Transferring to the river bluff, the limestone and higher beds 
are seen. 

1(j9 

1(jr! 

1 (jr) 

IG8 

163 

4 
3 
2 
1 

Feet Inches 
Limestone. soft, earthy.................. 4 
Cr1stalline, cellular limestone............ 2 2 
Shale, with little limestone in lowest part.. 7 0 
Limestone, many beds of firmer and softer 

earthy limestone and marl streaks. Micro 
fauna, Productus, and other fossils. The 
full thickness of the limestone is shown 
at little waterfall by a house. . . . . . . . . .. 11 6 

Section of rocks in bed of river east of the James' house 

Feet Inches 
4 Limestones which weather shaly and platy, 

blue-gray ................... , ....... 1 4 
3 Limestone, flaggy, and marls .............. 3 2 
2 Marls and shaly limestones, blue, fossilifer-

ous, SOlne gypsum ..... " ............. 1 6± 
1 Gypsum, massive, from 1 to 3 feet thick ... 1± 

In places, the limestone over thiK ledge of gypsum hrl'onll'S 
fjuitp finn. This seems to he the ease in the ,n·lls Hcar Row(,lIa. 

1
~,) 

'" 24 

Section of the Valle,y Creek Bluff (Waite) 

Limestone in three beds, flaggy, rather 
coarse-grained, blotched, weathers into 
uneven small hlocks; one 8-inch beel of 
greenish-gray limestone, ocherizeel fossils, 

Feet Inehes 

forms pillar-like blocks, weathers brownish 1 10 
112 23 Shale, blue.. . .. .. .. .. . .... .. .. . .... .... 5+ 
In 22 Limestone, light gray. finE'-grained, two beds, 

1~2 

172 
112 

21 
20 
19 
18 

17 
16 

uneven surface ...................... . 
Shale, blue ........................... . 
Limestone, cellular, crystalline, marly ..... . 
Limestone, softer, weatllel'S nodular ...... . 
Limestono, persistent beel, light-gray, fossils 

turned to ochre, large flags, 6 feet aeross, 
has been quarried ................... . 

Shale anel limestone .................... . 
Shale with 3 or 4 indIes of limestone near 

top that weathers urown, very hard, fossil-

3 

6 

1 
2 

R 
o 
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Feet Inches 

1 ~? / " 
112 
1 ~'~ 
I~ 

111 

iferons; another bed above it is cobble-
like limestone, not quite so hard but oth­
erwise like first bed. . . . . . . . . . . . . . . . . .. 5 + 

15 Limestone, weathers to plates and fiags .... 
14 Shale................................. 4+ 
13 Limestone, upper part crystalline ......... . 
12 Shales, marls and thin beds of limestones 

(mostly red and green shales) . . . . . . . . .. 25 ± 
11 Limestone, rather hard, mottled yellow and 

blue, weathers to fiags 2 b1y 3 feet and 
smaller pieces ....................... . 

171 10 Shale and marl, olive-green, with several 
layers of nodular and flaky lime?tone. . .. 17 + 

110 

110 
170 

110 
170 
110 
170 
110 
169 

9 

8 
7 

6 
5 
4 
3 
2 
1 

Limestone, softer and coarser than Number 
7, almost fiaky after weathering ....... . 

Shale, blue-green ....................... . 
Limestone, fine-grained, weathers into nod-

~+ 
ules ............................... . 

Shale, blue-green ...................... . 5 
Limestone, two beds, upper one 7 inches .. . 
M::Irl or shale, prob~bly blue-gray ........ . 3 
Limestone, blocks with rounded edges ..... . 
Limestone, rotten, and shale. . . . . . . . . . . . .. 2 
Concealed ............................. 35+ 

Approximate Se('tion up face of bluff at Ferguson's Ford 

5 

8 

8 

8 

9 

o 
10 
o 
5 
7 

Feet Inches 
172 8 LimeBtone, weathers to dirty buff shade, 

l ~o I~ 

1 ~) I~ 

112 

112 

fiesh-gray within, crystalline, rather fine-
grained ............................ . 

7 Con{'ealed............................. 10 
6 Limestone, dark buff, massive, gray to buff 

within ..... . . . . . ... . . . . . . . . . . . . . . .. 1 
" Concealed. (Around hill, shows olive shale) 6 
4 Limestone, platy, blue-gray ............. . 
3 Shale, bluish........................... 5 
2 Limestone, throe layers, crystalline stuff on 

top, gray to buff. . . . . . . . . . . . . . . . . . . . .. 1. 
1 Concealed from river bed to Number 2 .... 25 

10 
o 

3 
o 
6 
o 

10 
o 

Arcol'ding to '\Tai.te', mlmll('J' 2 01' this :-:rction wonlc1 he llnID­
hrr 2.) of his ;;('din]] or Yall(·,\- ('1'r·1;: DInft'. 

Arroyo Format-ion 

TIl(' term Arro~'o formation is glyeH to a serif'S of limestones, 
marls, shale'S, fmd g,\'llsmll (mmlbu's 1:).9 to 172 of the general 
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',cd ion, ,,,[th rr thirlmcRR of ahout 260 fel t) O('CLlI'I'illi(' on and 

!l('ll], l~os ,\rro,Yo, two and a quartel' mill'S w('~t or Enllillg-rl', It 
is npI>al'l'lltl~' th(' same Krt of l'o('ks to ",hichWI'athel' app1i('(l 

th(' tprm .Ahil('llr fornwliou* in Ta,dol' Count:"", hnt that namp 

ha(l all'e1l(1~' hern H'{{'(l fo]' other formations :lJI(l ;\lTO~'() is sl1h­
Rtituted fO!' it. 'l'he eorrelation 01' tllP llPP('I' pnrt or tIl.' fOl'llW­
tion \\"jth the lime<;tolle at th(, standpipe at >\hil<'lH' ,yas s11ll8t<l11-

tinted hy Mr. "'V. A. Rine~'. The l'Oekfl of this fOl'mation (liffc!' 
f>ollsidpl ahl:",' from HlOflP lw]olV. ~\1l 01 thclll arp il'J'('sisiant, rx­
('ppt ill(' higllest Oll( 8, and have 11 vpry lil1lit('d faUlla, tll(' ('011-

spiruom Sprc~iCH 1wlollg[ng to Prodll(~tl[s, Blllllicrotm:, null a few 

01 hc]' [)('lc':ypOl1H. T1w hig-llPf.;t OeeHl'['Pllee of a tnllall Composita 
is )'('('orckcl in t11r-;r-' beds. rrhp limestones al'(' NOft :Illd ('hall'2.r 

to lIlar1:-: and hnl'!~ again if tl'u('ed [or :l1ly C'oll">l(lern hlp (liNtauC'l'. 

The)'" i8'011(' ppl'siRl cui gYPS1ll11 ]wu ill 1 he Imn>l' p,1l'1 of 1110 fo)'­
ma1 iOll, am1 ~Ollle of tIll' ,~hillcs HI', red. ']'he 1iJlJ('st0l1(,H ;T( the 

top of the fo]'matioll an' m()\'(' lH'['siHtent t lIan tllOS(, llPIow. This 
formation is tl'uin1ivp1,\' phwcu at the lop of lh(' \\,i(,hitn stage. 

Thl' qnalltit~· of (:alral'cons mnt(']'inl in thiN ('ol'lllation dimin­

i:-iill" tow;1nl t11e llOl'th HO tbat in 'I'a,dol' COllnty tlWl'e i" much 
h'HH limestone n])(l lll,OI'(' shull' in the t;pdioll. If thr Colelllan 

,JUU<'tiOll 1ll'd iN uscd as it:-; haNe, and 111(' A l'l'oyo formation for 
it:-; lop, th(' t hil'1mc,'lt; of the 'Wic'hita Ntngl i~ IG90 f(,pt on the 

Colol'ado Ri \'('1'. LpNS t h:lll t \\,(,111 Y f('('t of NtnH1Nt Ol](,S :l1'C 1'('­

('()l'(kcl in tlip whoIp t11i('Ime8:-; or illp fOl'll1atioll aud onl~' ten of 

tlWlll al'(' in RUllUl-I" C0l1llty! 

Ll1 Hi 

I"d 14 

lH 13 

l"d 12 

T7w Clear POI'7: S[rtfjC 

Section at the Smith 111<1('e on Bull Hollow 

Shales with cellular, crystalline limestonE>, 
and thin nodular limestones .... , ...... . 

Limestone, massive ..... , .............. . 
Shales, erystalline, cellular, limestone, and 

Feet Inehes 

1 
o 
o 

thin limestone,....................... 10- 0 
Limestone, three beds with two beds of marls 

containing nodules. Limestones gray, 
weathering nearly white, upper one buff on 
top, ............................... , 3 6 

*Section accompanying the article previously mentioned. 
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I'll 

11 
] 0 
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Tlll' GeoloUlJ of Rllnnrls COllnt!} 

Cr,ystalline limestone, yellow, , , , , , , , , , , , , , 

Limestone, massiYe, gray"""""""" 
Con('ealed ,,",,""",',"',',"','," 

Feet Inches 
1 :~ 

10 
5 0 

8 Limestone, gray"""""""""""" 1 0 
7 Shales, blne to gray, calcareous, fossils., ,,1 6 
6 Lime;;tone, thin-bedcled, somewhat laminated, 

('l'ystalline material below", , , , , , , , , , , , 3 

,) Shale, hlue-green, to base of limesi one above [) _1_ 
4 Shales, greenish to blue ",ith three or four 

streaks of impure limestone, , , , , , , , , , ,,3 6 
17l 3 Limestone, light gray, base shalint:( up con-

siderably, thin" locally to 10 inches and 
crystalline material replaces tlw basal part 1 3 

2 Shales, grf'en and gray, with soft nodular 

limestone ,"',',',',', ......... "... 4 o 
1/J 1 Red slIales from to]l of Wergllson's Ford f'ec-

tion 10 base of this section, exposed on 
both sides of the river ............... , .150+ 

1'ol1' PO)'lJlffti(JIl 

"'\\'['.Ith(')' p]llre~ his 'rye formation ,yh1r11 cOlTeRpomis to nnlll­

be[' 1 of this sectio11. in i he C]ea1' FOJ'k Stage. * The l1:11l1P Typ 
fOJ'llwtiOll waR ll<;ed for an iQ'l1e011R ['ormation on the Pn('ifir 
Com-lt, 'lU(l 'ryet for a spdilllelltar~~ i'm'mation, In yie\\- of 1:11(%' 

fa('ts, it is ,yp11 to nsf:' tlllOOH'J' tPl'!U 10 a('sigllnte the beds llndt'l' 

(~ollsiael'ation. 'l'his is 11llfol'tunate, but there seems to he no 
hrlp f01' i1. 'I'll(' t r 1'm Vale is proposed for it, ~\\'hieh is the name 
of an old post -offi(~e on the Ballingel'-l\Iaverid, road on the Pa'.;t 
sill" of Yalky C],eck, in Rnune1R County. So far as seen, tllt' 
~\Yhole £01'111nt ion in TIunllllR County is shale"~ some of it quit(, 
s:1lld~-, 1,)+ fpct thick, the thiC'lmt'ss beillg' estimated. In Taylor 
County, along ill(J Tpxas nnd Pacific Railway, it has, n('­
cording to ~Wrathcl', a thidnwss of 3-10 feet. Thc Vah' fOl'ma­
tiOll is ll11l1lbcl' ~17:J of tlw g'ellrrul tlcction. 

Blflllf'agon FOJ'motion 

Thc BnlhnHUlll dolomite was named hy "'\\'1':1t11e]', in t1l<' 
,nti('le mentiollC'(1, from its outcrop on Bull ~Wagon C1'c'ek. \\'pst 
of ~\ hilellC' it i:-; compo~J('d of two IHyrl'R and has a thicknPRs of 

, Bull. S, 'Y. Assn. of Petro. Geol., 1917. Section. 
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fiY[' feet with a three foot f>hale pal'tiug'. On ill(> Culonl(lu RiYer 
it if> :3G feet thick and is rcprrsl'nted h~' a U11111])('1' of 111iu dolo­
mite" and 111ne shal(,H, It iH nllmber 171 01' the g'l'uE'ral sedion. 
It was provisionally corl'elniP(l wi1 h tllP Taylor COllui,\' I';('cl ion 
by -:\11'. Riney. Sillre the ,,,hole northcrn part of th~ outcrop of 
lhe Bull wagon dolomite in Runnels CO\lnt~· is ('()ll('ralpd beneai'h 
an extensive depoHit of surface conglomerate, t11C actual cOlTela­
tion of this bed with TarIm' COllnty beas is vrovisiollal. 

Sections of bluffs and hills west of the Smith Pluce, on the south 
side of the river 

182 23 

182 22 
18:3 21 

181 20 
180 19 
180 18 
180 17 
180 16 

180 15 

180 14 
180 13 
180 12 
180 11 

Feet Inches 

Dolomite, thin lalyer. On river, 8 feet shale 
and 8 inche5 dolomite above this layer. . . . 4 

Shale, and concealed material..... . . . . . .. 4 0 
Dolomite, two layers, main layer rough and 

soft ................................ 1 3 
Shale, red............................. 35 0 
Shale, red with 6 ins. gray to pink dolomite 6 6 
Dolomite, buff, gray, or pink, locally. . . . . . . 6 
Shale, red............................. 6 0 
Dolomite, lower weathers smooth, upper one 

rough .............................. 1 8 
Shales, red, somewhat sandy, 1 foot gray 

shale at top ......................... . 
Dolomite ............................ . 
Interval, thin limestone in middle ........ . 
Dolomite, bloeky ............. , ......... . 
DolomitE', thin-bedded, 2 feet 6 inches to .. . 

1 
3 

2 
o 
3 
o 

17.9 10 Shale, red, dolomite lens with ammonoids 3 
fE'et above base ....................... 45± 

178 9 Dolomit.e, rotten. . . . . . . . . . . . . . . . . . . . . . .. 1 0 
178 8 Dolomito, gra,y 6 inches, pink 1 foot. . . . . .. 1 6 
178 7 Sbale, and thin gray dolomite. .. . . . . . . . .. 6 0 
118 6 Dolomite, ash-gray, geodes, with 6-inch 

Rhales and dolomite below. . . . . . . . . . . .. 2 6 
117 5 Shale, red and green. . . . . . . . . . . . . . . . . . .. 8 0 
177 4 Shale, red ............................. :~5 0 
117 3 Shale, green band at top with green streaks 6 0 
176 2 Shale, red, t.hree small lenses of sandstone, 

and layer with pink gypsum with darker 
pink crystals in large lumps and sheets; 
probably is remainder of a large bed of the 
material ............................ 20 0 
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Feet IncheR 
1~:; COllC'C'aled from top of Smith pla('e (Bull-

wngon rlolol1litf') ..................... S5+ 

Section at Choza Mountain, Coke County 

18G 10 Dolomite, rough, two layers .. , ... , ....... 2 0 
186 9 Concealed ........... .... ............... 5 0 
11)6 8 Dolomite, breaking into Slllall pieces ...... 6 

1 ,Wi 7 Concealed .............. . , . ............ 4 0 
18(i 6 Internll, SOllle thin limestones, , , . , .. , , . , . 2 4 
18G 5 Dolomite, two layers 11, inches apart. , , , , . 2 8 
18.) 4 Shale, red, and conc-ealpd, , . , , , , . , . , , .... 43 0 
181 3 Dolomite, two to fonr layers, Nautiloid, , , , . 2 0 
18.3 2 Shale, red, with few green streal{s and thin 

sheets of dolomite. , , , , , , , , , , . , , , , , . , . 35 0 
188 1 Concealed from Mule Creele ...... , ... , ... 80± 

Ohoz((. Forllliltion 

Th[' Choza formation iN nalll.('(l l'rom Choza 1\IOlllllain. 11('111' 

Tenn~'"oll, Cok(~ County. 11 i~ hal'nly :lrI'O~R 111(, HllllllclR Connty 
lill(~. 11 jll(,llldc'R 1hf' l'()d~s frolll the top of 1he B1l1l"lYngon dolo­
mill' oj' HI(' \',,1e 1'0l'll1H1ion 10 the San ",\ng('lo beaR of 1 Jen-h, 

Ii ('OIlNi"tf> of a Kl'l'it:K of l'cll shah'" sepal'atlll h.v gl'OllllR of thin 
dolomite bcds, HOUl(; or wbi(~h nrc fOflsilif('l'ou.~, 

With thc exe('ptio]] oj' lhl' :.\[erkd dolomite \\'hi(,h \Vl'nilwJ' 
hm; tt'ill,('d lH'al'ly to the HI tl HinT, tht:,,(' dolomites all 11isap}leal' 
I)('1'Ol'I' l'c<l('hing llw 'l'l'xaK i\lld l',H'ific' Hailw<l,Y in '\'ay]or ('ollnt,\', 

nnd their lHll'litioll iH (lc('llpicd hy sbal( N, '\'111' hig'hest dololllit(, 
ill 1 hiH fOl'lllntion is 1 be J\1(']'I;:('] dol o llli h' of \\Tral h('l', (,Ol·,'( lated 

h:,' l\lJo. Ii i tI(',\', \v ith the 'l'ay lo]' COllnty loen 1 ity. 'l'hc t11i(,].;IH'ss 
or thc who]L' J"onnatioll Oll thc Colol'Hllo Hiycl' is ahont Sill fl' i, 

'[,hcr(' are :nO fect of shales witli thin sbeet" of <lolomiti(· lillll'­
<:10]1(' aho\'e tOll of' tll(' l\Icl'k,l dolollli1L', 

The [JOlllilcil/olllliain Stage 

,\ t J\J:U'!.!,;\I'('\ p('<l k, still hi!'!']ll'l' l'(wks ar(' :-<f'en wh ic·h out ('I'Op 

ill th0 uul t1n\(·~t ('()],ILl' '11 H1tll1wl,., ('(l\\1lt~'. H<111 !'!'hl)', the~' nl'f' 
a" follO\\ s: 
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Feet Inches 
lil!! 3 Red Shale ............................. 4G 0 
188 2 Sand",tone and ('oarse quartz ("onglomcratc .. 130 ± 
187 1 ShaleR, red and concealell to top of J\lerkel 

dolomite as shown at Choza J\Ionntain, :;0 
feet to .............................. 200± 

San A ngclo Formation 

In hi~ ::;ectio11 of the Permian rod",; from Ahilul(> to Sweet· 
waier, 'Wrather used the l\Ierkel dolomite as 111(' top of the Clear 
Fork l){~dl';' This is probabl~' llP}l)" to the lilllit fixed l)~' CnlllllJim; 
for thi~ series. Thl' San Augclo cOllglOlll('rnte ami Sal}(j,;tOlll', 
ovcr a hundred and r,;cveniy-fi Vl' feet 1 hid:;: on tlw CulonHlo 

River, is heavily ccmglomcmtic \"jih lar~)'e polished qnal'tz pC'h­
hlcs two to fivc inches in dialllftcl', showing' a V('l')" radical change 
in {'onditiOlls of deposition. 

On acronni of the ril(lical change in ille' l'oJ](litioll of llrposil ion 
1 he San Angelo bells are hen' l'('garded as tll<' bmH' o[ illl' l)(}nhlr 
l\fOlllltain stage. 

TIlE} COl\L\NCIl.K,\ N 

Rl'cks of' tIle' Comanchean sYHiPlll, or COIll:lnrIH'all 111yisiOll or 
the C'l'da('l'ons sYHlc'lll, O<'Clll>Y a Vl1'y small al'('a ill 1 hr llol'lh­
western part of the couuty and a cOllsidc'l'nhly lal'gcl' a1'('a ill til(' 
llorthem;tCl'll part. Thesc rocks, composed of HHlld~iolleH, lime­
~]tOIll'S, and marls, probahly han an aggl'l'gnte thic,klless of IS;) 
feet or more. 'I'11ey forlll the" mountaills" of the two nor1 heJ'n 
corllcrs of the county, and are the l'Cl1lrull1tH of the funnel' exist­

cllce OYC1' thc wholc area of the cOlluty uf thc~c Coman!'llP:tll 
1 Jcds, lleal'ly all of ·which have now hel'll l'l'lllOYI,d hy (,1'OSi011. 
Two Sl'C:tiOllS of these roeks are giv'f'n, as follows: 

Section of Cretaceous rocks in the southeast corner of Tal>le 
Gap Mountain 

]'eet Inches 
27 Limestone, similar to the one l>C'lo\\" in two 

beds ............................... 4± 
2 G Limestone, massive, fine-v,rainccl, cream-col-

ored, single bed, hard, few fossils. . . . . .. 4 8 
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The Geology of Rllnnels COllnty 

Feet Inches 
25 Marls, largel,y amorphous, ashen, few fossils, 

~rades into Number 26. . . . . . . . . .•. . . . .. 6 6 
24 Limestone, massive, single bed, very fossil-

iferous, with large fossils. Top two feet 
literally a maRS of fossils. . . . . . . . . . . . .. 9 0 

23 Limestone, hard, massive bed, fine-grained, 
evon-textured, rreamy white, weathers 
gray, grades into ben below. . . . . . . . . . .. 6 0 

22 Limestono conglomerate apparently COlll­

posed of cylindrical sponges, or Algae? .. , 
21 Limestone, coarso fossil ('onglomerate with 

Caprina and other large fossils. . . . . . . .. 8 + 
7 

20 Limestone, firmer. . . . . . . . . . . . . . . . . . . . . .. 2 0 
19 :;\Iarls, filled with Exogyra texan a and other 

fossils. Beds rather coarse-grained, buff 11 0 
1R ,Limestone, massive, weathering into nodules. 

Seems to be composed of small ellipsoidal 
masses a few inches Hcross ............. 10 0 

17 Shales. Slope literally covered with fossils .. 10 0 
16 Conglomerate of Gryphaea shells. Yellowish 4 
1;' Concealed............................. Hi 0 
14 Sandstone, apparently yellowish.......... 2 (I 

13 Shales, very sandy, or shaJy sandstone .. , .. 10-+-
12 Sandstone, massive, cross-bedded, friable, 

yellowish ........................... 16 0 
11 Sandstone, very calcareous, white ......... , 2 0 
10 Con('ealed .................... ,........ 15 (l 

9 Sand, light gray, weathers to pale huff shade 10 0 
8 Concealed ............... ,............. 8 0 
7 Sandstone, shaly, and sandy shale, SOllle of 

it pink ............... " . . .. . . .. .. ... [j 0 
6 SandRtone, cross· bedded ......... , . . . . . . .. 2 0 
fi Shale, sandy buff to pUl'plish. . . . . . . . . . . . .. 4 0 
4 Sanrlstone, gray, minutely concretionary...:\ 0 
3 Clay, red, sandy ................ , . . . . . .. 12 0 
2 Sandstone, rIean, nearly white, friable.... 6 0 
1 Conglomerate, rat11er ('oarse, composed of 

thoroughly rounded red and white quartz 
pebbles, and some black ones, . . . . .. .. .. 2 0 

The' PpJ'mian 1)C'l1,.; npp' <ll'cll " RhoJ't di:-;talleC' 11('10\\' this 1wr1. 

It is not im.pl'ohablr that thel'l' j" II 1ittlr sllnll-;tonc helO\,' the 
(,01lg101l1rrab~ hrfol'C' thc rra hC'ds are 1'rache<1. 
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Section of a low mountain near County Line Gap 

Feet Inches 
12 Limestone, hard, irregular-textured, weath-

ers craggy. A remnant of a thicker bed.. 1 8 
11 Marls, cream-colored to white (possibly a 

disintegrated limestone), fossiliferous. . .. 3 0 
10 Limestone, weathers into nodules, occo,sional 

geode ............................. 4 0 
9 Partly concealed, partly coarse, rotten, sandy 

limestone, buff. . . . . . . . . ... . . . . . . . . . . .. 17-1-
8 Sandstone, buff..... . . . . . . . . . . . . . . . . . . . . 4 
7 Sand, clay, weathering buff. . . . . . . . . . . . .. 11 0 
6 Clay, pinkish, quite sandy. . . . . . . . . . . . . . .. 2 0 
5 Sand, yellowish. . . . . . . . . . . . . . . . . . . . . . . .. 2 0 
4 Sandstone, rather coherent. clean, white. . .. 5 0 
3 Conglomerate, quartz, red and white and 

blaek pebbles. . . . . . . ... . . . . . . . . . . . . . .. 2 0 
2 Sandstone, massive, cross-bedded, nearly 

white ............................... fi 0 
1 Coneealed........ .. . . . . . . . . . . . . . . . . . .. 2 G 0 
o Sandstone and sand, light buff. . . . . . . . . . .. 5-1-

'l'hc· highest red beds or Permian rocks seen were about fifty­
fiye feet below this exposure. They probably reach within a few 
foet of the lowest sandstone. 

THE PI~EISTOCENE 

V cry little attention could be given to the study of the Pleis­
tocene and possible late Tertiary deposits of the county. There 
are the usual silts, sands, and gravels in the valleys of the present 
creeks and larger streams, and there are remnants of earlier fin­
viatile deposits left in some places on more elevated h'ucts of 
land, such as gravel and sand. These will readily be noted hy 
local students and may, perhaps, be better understood after 
more extensive observations have been made in this and adjacent 
parts of the State. 

ECONOl\lIC GEOLOGY 

The geologic resources of present value III Ruamels County 
are confined to the non-metallic products. They are sand, clay, 
gypsum, structural stone, lime, rond metal, oil, and gas. Under 
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favorable conditions a numher of these may be utilized Im'ally 
and !,on)(' of them in a broadu' way. 

Then~ are three sources of sand III Runnels Connty. First, 
11w riyer satH1 of t11e Colornt1o Ri,~er, as at Fergnson's Ford, 
Balling-el' fll1r1uumerom other pl11(·,,'8. This is rea(lily obtainahle 

\\'11hont (~omiderable excavation. Second, older river sands ou 
the high terraces, snch as south of Ballinger in the Spring Hill 
region, and between l\1avl'l'id~ and thr river, These beds al'e 
ra"il~~ ar:eessihle and Tclativcly clean. They also make favorable 
fruit lands and serve as resel'voirs for polable water. Third, 
tIl<' Rawls at the haRes of the" 11101111tai11s." These Trinity Rands 
an' thiek and clean, save for some lime and iron. There nre 
douhHoRS placrR where san(l snffieirntly purr fot' glns~-san(l nHt~-
11e {oHml in cll'pm;its thick enough to be profitably worked. Some 
cnle-nl'eOllS (limy) cement in the s[\}l(l ,,'onl<l not spoil it for that 
pnrpo~c. In case cheap fnd lle\'dops. it may pay to l'xalllinc 
1 hPkl2 dC'po~itR more closd;L 

('1..\, 

Clay is not abundnntin HUUlwls Counly eXl:opi in thc w('sterll 
part, where heels of I'r<l eln~~ 111a)· he fOlmel from 1vhicll briele 
and tilc can bc nUIL1c, In the c;l"hl'll part of the county most of 
the shale bells bet,H'en t11p linw~tollc are thill, and they al'e he­
qlH'Utly quite· limy. Perhaps the 11('st shales available nrc to be 
fOUlld on the west RiLle o£ Elm Crcck ncar the railroad june-tion 
in Ballinger and the salllr h,'tb in t!Jp hlutI HOllth of the cansl'­

'\'Clr· 
One of the citizrns of Bnningl'l' f'dlll Ll attention 10 11 <1eposit 

ot' 1!'nller's l'adh a1JOilt thl'ep amI n hal£ 111ill's frolll Ballinger on 
the :UaYl'j'idc Road, Thi" dqJOsil ,YilS 1lot sllfJiri(,]ltly oprued up 
to de1l1011stl'ate its COlU11lCl'I'ial illlll()rtnllC~. COllsiderable excu­
yu1ion \, ill hl' necessal'y in o~'lkl' to <10 111i'> , 

One bed of gypsum of I'omidel'a hle l'xtll'11t ocnUH just WI'qt 
of Ballinger. It ie,; ('xllll"ell in 1111' ('olol'u(lo RiYel' 11: <1 I :<:1 of 
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1\11'. James' honse, i::> l'eeol'c1ed in \yells about HOWell<L, and is 
found in the bluffs ,\,rcst of Hatelwl1. Should CIWI1Jl fnel frolll 
llutural gus 01' ('rude oil be available. it mi~ht be possihle to find 
places where this bed is of suffieient thic1mess to be mine(l alld 
t'aleilled for plaster of Paris. and ('C111(,llt plasters. 

LIME:STONE "\ND DOLOMITE 

()Ih' of tIll' yaluahle l'ti'iOUl'C'es of tlIp ('Ol1ntv ii'i ih limestOl1('s. 

\\"hi('h m'e cxerllent lJUildill~' mn1l'rial. l·asily 11c('e~sihJco, d1lJ'uhlr'. 
aud of plem;ilH~' eolol'. Thr Imilc1ings ill Balling-el' arc rX('(']](,111 

proof of t1o( i1' u~iliiy and a1tI'ndin'lH'ss. Th" 1)(,,,1 all(l llIost 
'1('('essibl(' heds aep fonnd in th0 llpper lillt'llrn; lOl'lnatioll fl'l\]ll 
\\"hieh stOlle is quarried in Ballim!l']' au(1 !leal' it. They extend 
frOllJ the yi('init,\' of Olfr,'ll to (lxi('11 alld the (,(JUnt:I' lilli' sonth· 
r11"t of the Mlld Creek school. Tlw:·;(, lwds arC' \non ]o('<Ltl,(l gcog­

nip hi(',ill,l' with resj1cel to transpOl'ta tion all d t 11(> mOI'(' (It Jl::;l'i:­
inhahited part oj' the cOHnt,l'. The thidmpSN (llHl ('hm',H'icl' of 
thc' bed::; m'c' given ill the desc'l'iptioll oj' the TIallillgel' s(~<'ti(lll in 
the Pl'l('("(lillg- pnge" of 1hi" 1'''1)011. Thc ric'h huff ~IH\(lc ,jf 111., 
~tolle. tho large bloeks in ,\'hiC'h it (WC'll! H, it" I1l'l1llle~H awl cl11l'a­
i>ility C'olllbiue to make it a stone of Ulll1;,llnl (llwlity. 'rlle f:J>allH 
may ])(' hUl'lll'd iuto lime', 

Other lime:-:tollcS well sllitc<1 to dUllll',.;ti(' nse tn'\' well .1i::;t1'ib­

nied over ih~ county, eSl)('('iall~' along' ilw river and the C'reek~; 
alld the harder limcf-ltones of thl' 1ll01llltaim; al'e of e~pe'cial \'alue 

,['or 11me. 
011C oJ the gn'at vailles of lillleHtolll' awl sanclstolle for build­

illg l)][rpOH"'s is tliHt they may he (11H1l'l'ied at times \\'hen ['arm 

01' much \\'ork is least lu'<?ssing, aIHl uel'lllllulatL'd utltil a ~llffi­

(,I, nt amoun1 is ai. hand in Imge-Hizl'Ll lJlo('k~, to build a good 

how-c, harn, 01' otll('1' IJ11ildill!.~·. EXl'dlc'ut hom.;c,.; llHl~' 1Je e011-

stl'Ut~il'Ll in this way with hnrdly an~' l'ash outlay for the base­

lllent a 11< I walls of th(~ building. 'l'lll'se hOUS~H, when IJl'Operiy 

lllliit. are cool in SHIlllller [111\1 "ann in wintcr, cxtl'l'11ldy dura­
ble, and may he made ycry att l'aC'tiye in allpramnec. Three 

things a1',~ always neCmlSl1l'Y to sel'lll'e satisfnetol'Y rcsults: First. 
well "elected lJloeks of suffi('il'nt size, eSl1eejall,\' allowing length 
for cunsiderable overlap in hreaking joints: second, a wide. firm 
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f01l]1(1ntion, pl'derahly of cOllcrpte, wrlllSullk, to pl'rvpnt nlllSl't­
tling; and third, proper llUlSOlll'Y in laying up the walls. Ul1-

firm fonndatio111S arr the mOHt comlJlOU (·ause of the craekiug oJ' 

stOlle houselS and bar11s. '('here mllst he lIO settling. Auot 11'1'1' 

CHllRr which is alm:olSt a,,) common is thp usc of too Hll1all pi('cCS 
of stOllP and tIll' impl'oprl' laying of tIwl1l. Small IStOUpS oJ' all 

;'Ol'ts may 1)(' u<;rd Iyith wry pl~;asing anLl durahlr rcsnltfl if laid 

in Portland ('Clllrut mortal'. Dirty sanll ill the mortar will eam;p 

ally e('lll('lJt structul'C to cl'l1mhlr, 

ROAD METAL 

Thr finll lilUPHtoll(,H of tIl(' southHlst('l'U part of the county alld 

tllp 1um},']' clolomitr,-; of the wrstNn part, when cr1lshed amI 

Pl'opPI'ly laid and COllllHldC'd, make good roads. This stOlW is 
0a..,ily anlihrl)1p iu tll(' po],tion of thl' C01111iy whet'E' it or('urs, 

TIll' \\'hil(' ('om:llIl,hrm1 1'Iwks of the moulltains a1'(' of little val1l(' 

fot' l'oa(1 pUl'pOSCS on aC('uunt of 11K,il' soltnC'ss. 

TIll' h('~i 1'0<111 mat(,l'ial or tlIl' (!Ollllty is the conglollll'l'ai (' 
("('Oll('I'(~t("') "\\'hi('h o(!(!nrs along the Colora<1o Rivrr and largC'l' 

('l'(,l'ks, '('11C':--(' heLls ill'l' 10u1111 from 40 to 100 fed ahov(' 1he 

,~t1'('ams ancl oCI'asiollally IH'ilrl~T dmn1 to stn'am 1('\'('1. Tlwy 
11"l'all~' ha\'(' 11 l'p(\(lish apIH'al'allC(' hom tllr iron I\'ith which 

111, \.:I'Hnl is Jlal'1iall~' ('\'1Il1'n1('(1 togdhe1'. ,VhCl'C lhi~ material 
is nsnl ilw hr;;t road" 01' tIl(' 1'0l1ll1y at'(' fOllnd, .A thil'll 80111'1'(' 

01 road mall'rinl is the loosl' gray(:l fOlllld along' ihe l'in~l' and 
thp lal'\.:(:,l' ;;1n'HlllS. 'rhl:' large']' p"bhl('s sholllll hi sl'1'e(,IlPd out. 
a11111111' :1I1dition of il little ri<lY 10l' hill(\cl' iH a mai('rial i1\1p1'ov<:-
1lIent, 

~\t thl' ti11lc of t11iH "\\Titing no ,\'(>ll has be(,11 drilled within 

th(, connty \\'hich haH pl'odm'('(l oil 01' \.:HS in ('olll~ll'c'rcial qnanti­

til"~, thollgh ai lea..,t 1\"0 snrll ",dIs nl<IY COUll' in SOUle time 1>('\'o1'e 
1hi.., 1)1111('tin is otT till' press. :\0 deep test has been lhillt'<1, On 
,1('I'OUllt of llw la('1e of (ll'(p 1\"('l1s in th(' immediate vicinity, with 

H('c1l1'aie logs availabh', it is impos"iihle to make a, safe fOl'c<'m;t 
oj' tllp (~OlHliti()lls wlli('h will he Pll(,Olmtct'ed in the deeper stmta. 



56 Unit'ersitv of Texas Bulletin 

Burface Stntctll1'e 

Tho dip of the sudac'e rocks 01' the county is low and in a 
northwesterly direction. North of the Colorado River in the 
(!astern part of the county the dip seems to have a stronger 
northern component than oycr the l'pst of the county. South 
of the river the map shows a stronger western component than 
110rth of it. It may be that this is in part due to the more rapid 
rise of the surface of the ground north of the river, but it seems 
to throw the river along the crest of a yery low, broad struc­
ture. Plane-tauling the outCl'OPS ,,-ill determine whether this is 
a fact or an appearance. 

The county was not examined to find structures, though threp 
hasp been worked out, and conditions indicate that there arc 
probably several others. 

One of the first thiug's to be noted is that the local dips arc 
ven'ing and inconstant and that expo:m!'ps oYer a com;iderablc 
area have to ho ·worked out to dptel'mine the true trend of the 
clips. ·When continuous exposures are available the matter i~ 

~il1lple enough. One other precaution is necessary in determin­
illg the structures ill the- southeastern part of the county. 'I'he 
Ileetion there is nearly all limcstone of val';ving texture and of 
\'t1l'ying resistauce to cach of the mllllerons H!.!,('uis of w('at11cr­
i11!.~·; so that on 11 south sloJl!' certnin hells \\'eathc1' back, produc.:­
illg slopes resembling' those formed hy shale beds, and 01h('1'S 

sland out rather l)rominently. Tn following the salient 1wds 
around an east ot' west pl'omiucuc.:e, it is HOl1letillles .found that 
the scarp bClcom('s dim for a little distance and then l'ellumes it'> 
pl'ominence again; and the samc thing way at· cur on roundi.ng to 
a north slope. It ,,-ill fl'equenlly he found that the ledge fol­
lowed on tho south slope is a diiferellt one from tlwt on the \\'('st 
and that onc still diiferent forms the terrace on the north Hide 
of tho hill or ravine, though they lllay have almost identical ap­
pearances. It \yas found necessary in some ca'>Ofl, and safe in 
all, to carefully 'walk eyel'y foot of tho outcrop to avoid 8t epping 
up ot' down stratigraphieally. Sillce llips an low and dO'luns 
slight, when present, it lllay be an easy matter to gl't a clmmre 
where nOlle exists 01' 10 miss one when pl'c:"ent if carc i8 Hot takcn 
lJY ihl' rodman ill following the be(ls. 
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Obsert'cd Structures 

A stru(·ture was obscl'Ycd at Rowcna, that seems to be weH­
deiine(l. It is dosed off on the nortlnyest by the normal dip, and 
in places hy dips running ai'> high a:-: 2° 30'. On the east 
there' aT" few exposures. IIowey('r, a consillel'ahle lllllnhel' of 
wells has becn drill"d in the past fc~,y y,(~m'S in thc fiats ('ast of 
the t(mll. An examinat.ion of these wells in company with ~rl'. 

~Wm. Halamicek revealed a unifol'mit,\, of depth alHl a g')'PSUlll 

water that se(~med io make the eyidcnce flll'llisht'd by the hOl'illgs 
lcJiable. \Vhcl'e accuratc data ,n're Hyailahll', th l, water 'YU-: 

foulld be11enth a limestollc. 'rhis. tO~t'thCl' with tl1(' ~(~010~3' of 

thl' re!!ion, llllld(, it probable that 111<' ,yells prl1etl'uted the &!,~'l'­

sum s11O"\Yu in the C:olorado Riv!']' at the Jamf'fl placl' (number 
16.) of thc g'rllel'al scction). This gypsum hrd extcnd,; b('n('ath 
Hmnua. J:<'l'Ol11 this data, w(' dcduce that thc1'(' i,; 11 ('IOSlll'C 011 

the cast. 'fhe g'Cl1eral outlinc of the fit'lel iR shown on 111e map. 
In the eit,)" of Ballingcr, and ,yest of it, is a well-lldilled fuld 

of a diirerent tnw. It is a llORC with ::;t('ep nOl'tlllYVsL ~lll(l sonth­
west dips ",hieh 1lPa1'ly clORe just lJOj·thpast of th,' ('om'j'l'fe hl'ic1!,;l' 

O'o'l'l' the 1'i'o'cr on 8pventh strect. A sketch of the ontline of this 
fil'lc1 i,; 8hown on the map . 

• \notlier fold OC(~U1'S on Gnp Un', k, hclow the lllonth of LOll:.', 

Bl'alwh, HOllthcast of \Vintcl's. It i8 some,yhat Himilar to the (JIlp 

at HmYl'lla, but has the dmml'c Oll the cm;t Yi~ihle. Tll(, llMth­

W('Ht sidl? has not been ell fillcd, Imt is closed off' hy the' 1101'11131 
dip fl'; OhSl'ITCc1 some (listallce ,nnl)'. It s ouLlill(' is skei(·hcd Oll 

the map. 

Suu-sul'/ace GcololjY 

Thc rod~s to be penctratcd hy the drill at the variOllS localities 

lllcntioned, baHed on the thidnH'ss of tlwir o1ltcrop aloug the 
Culomdo, farther past, as ,,'orked out by Drake, would be as 
i'ollmn; : 

Depth to Top Depth to Top Depth to Top 

Loeality of the Cisco of the Canyon of the Dond 
Feet Feet Feet 

Rowena ............... 1600 25GO 3:320 

Dallinger .............. 13UO :3300 28,,0 

~Winters ............... 1liOO 2460 3120 

Russell well ............ 700 1660 2310 
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'1'hrl';(' figures are appl'oximatiom;, basrd upon the thicknrsl'; of 
thr exp0l';cd lleds farther east, and may 11e either too small or 
too large. They also take it for grantrd that tllC Straw11 forma­
tion is absent helow Runnels Connt~T, which seCInS p1'ohaolc. but 
which has not heen demonstratcd, Ii the Stra,\Y11 is present, it 
will increase the depth to the Brnd by whatever thiclmrss it may 
han, It may l'PCll1in as mnch as a thousand feet of drilling to 
pew'trate the wI101e thie1\:11el';s of the Bend, if it is pres'rut. The 
Bend formation is one of the most important oil-hearillg' forma­
tions in Texas. Both the Cisco and the Canyon may contain 
pay saudI';, but that any production is to be had from the rod::s 
of 111(' \Yichita Stagt' in this county i:-; nearly impossible, on 
:1('C01111t of thc lack of porous laY('1'fl within it, to serve afl reser­
Vuil':'; for oil and gas, 

IIO\\'c\'et', in thil'; cOl1lwelion it il'; lH'c('ssary to take inio <1C­

('onnt the 1'act t11at as tIle fornmtions are traced south1YeRt from 
t heil' l1orl1l'c'nstermnost onl crop, sanclstoneB pineh ont, shales 
1l1111, awl limestones l'Iet in and gTOW thicker, '1'0 what extent 
ih .. l'(Id~~ helleath RlIIlllcls Couniy lIl'C' madc' 1111 of POl'Olll'l and 
impt'l'YiOlI" llHltpri1l1 l'('mains io be determined by clrillil1!.(', The 
pm ons 1wdl'l ar(, lH'ccilsnry for the (·ollertioll of oil and gas in 
('01l1ll1e1'('iI11 (tHantit irs and to permit I heir f"p(' mo\'clll'c'ni to the 
\I'd1s, 11'01' this reHi-lOll the p1'cscl1ec OJ' abscnce 01 such heels is 
M yital importanel' to tI1(; future' (lpydopment of the oil 1'e­
S01U'CP", In 1111S e011ll('el ion th(' fm·t should not he lost sight of 
that ,.,0111P of the Jarg(' fields of the ,,,orld are found in porous 
linlPstolll'. 

COPPER 

Copper in some of its fon11Ol has 1)('('11 fOllml in the haflnl sands 
of ihe CmnHllc·heall formations which are l'epl'csented in Ihe 
monutains o[ northcrll Runnels COlmty, and also ill ~onlP of the 
Shllic's of the Vah' f01'matio11. Th( sc finds OCellI' OYCI' n large 
part of 'Vest Texas, hut in no cww have conunercial dcpositf; b~en 
fonncl Rome copper hal'; becn fonnd ill Runuel:-; C011nty, but 
11rre, as elsewhere, it Iyill prohahly 1)e found to he ioo sparim!ly 
disseminated to be ,\\'ol'th working, even with the preRent high 
pl'iee or the product. "\Vhile ROme ycry pure ore is to be fouwl, 
in this case the CC'OlHllllic importance rt'sts more on the quantity 
of il per enbic yard of earth tJlan upon its purity. 
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