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

Sam Houston 

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

Mirabeao B. Lamar 
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THE GEOLOGY OF TERRELL COUNTY 

By 
D, D, CfTlUSTNER AND 0, C, \VIIEELER 

INTlH)D{TCTIOi\' 

Tcrl'cll County covers an lH(,U of 2,26;) SqllaJ'C miks, 1'.'cos 
Connty f()I'ms its northcrn hOllndul':'>-, Crockett and Val Verde 
conntics the eastcl'l1, tho Rio nl'and!' River the sonthel'll, lind 
Brem.;tel' and Pe(~os eOllllties tho "'estol'n honndal'Y, The jpngth 
of the sOlltlwl'll bOIllHIHl'Y, {oJ'lI/.·d h~· the Hio Gl'antlc Hi\'('/' , is 
ahollt thirty-nine lIIilcs, 

'l'h( ~ poplllatioll of Terrell County, llr(,OI'dillg to th., l:Hh p , S, 

Censns I't'POI't of HllO, ",as] ,4:lO, 'I'lle ,(J1lI~- tOll'ns a I'C SHndel'­
SOll HIl(1 Dl'~' (I('I1, SalHIel'soll , tIlt' "0I1I11y-sel1t , con1aim; ahollt 80 

pel' ccnt of the POpullltioll of till' ('Ollllt~- . 'rhe (;al\'('stol1, llal'­
l'ishnl'g' lind San "\ntmlio HaihrH~- I'uns frolll ('ilst to \\'('st lI(,I'OS<; 

th l' ('ollnt." throngh Drydcn and Snndcl's lIn, 
TIll! lanllin 1'el'l'cll COllllt,," is l1st'd allllost exC'lllsiwl,\' fol' 

sto('k-l'aising', 'L'']1('I'e al'o possihly 1:)0 Hel"('S of inigatell land 
a I (lllg the Peco;; River t ha t is llIH 1(,1' ('nLti\'at ion, Ca We. shc('p 

and goats rllllg'l' O\'CI' the enlil'l' l'ount,\', nOilt-l'aisillg S('('lIls to 
he more pl'Ofi111ble than rattl'i'- 01' shrcp-I'lrising', 

PHY8IOUHAPIIY 

REI ,IEF 

'\'111' main topogTaphit feahll'(' of the rOllllt~r in g'rl1l' I'al eOll­
sists of the high pJa illS, hl'okt'll hy long',f1at-toppell l'i(lges a Illl 
ellt h,Y dl'ep ('all ,\'OIlS , Thl' l'lwl'<letel' of these high plains e'illlnges 
\"illt tIl(> formations, 

[11 I he coltlltry cove red h~' tIll' Ed Wi! r'ds lilllcstone, the plains 
al'e intl'l'l 'upt('(l by long' ridges and wide can~'ons , Thrso J'idg:es 
iIl'C g'I'II('I',dl:\' almost 11at on top, Imt thl.'l'e arc high plnc('s at 
:'; :. IIIIC fl'\\' points on thc l'idgls \"hidl constitute a diviue bet\I'('ell 
Oil.' til 1I)'on awl allOllwl'. These llig'h pl:1c('s usually fOl'll1 the 
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head of a small canyon on one side of the divide. Probably the 
highest one of these divides in the county is what is known as 
"Big Hill, " nine miles north of Sanderson on the Sheffield road. 
Thc deepest canyon in the Ed\rards in this county is the one 
cut by the Hio Grande HiveI' at the Nichols pump. The Peeo~ 
River cuts a channel 510 feet deC'p in the Edwards limestone 
near the Banner ranch, 

'I'he slll:all area covered by the Buda limestone is smooth 01' 

very gently rolling, with occasional low ridges and hills. 
That part of the county which is eo\'el'ed by the Eagle Ford 

shales is characterized by conical hills jutting up above the Slll'­

ronnding countl')" and by l-ong, flat-topped hnttesand mesas. 
One of these coni<~al hills nC[lr the Paso Vel'de Cable on the Hio 
(:;'ral1([e meaSlll'ed 260 f<'et above t'lie base. The sides of the ('<\11-

yons that cut through the Eagle Ford are almoHt perpendicular 
in the places \\'here the shales arc thickc'st. 

The vallcys of the Pecos River aud of the Rio Cil'1lmle lie he· 
tWeen precipitous cliffs. At the Nichols pump, the Hi'o Grilnde 
has cut a nal'row canyon 610 feet deep in the Edwards lime­
stone. Farflicl' dowll the rive1', however, the depth decreases 
until at the Paso Verde Cable and at the Shafter Crossing, it 
measmes only thi l'ty feet. The banks are pendicular even along 
the 10\ye1' course of the river Dear the Terl'ell-Val Vcrde county 
boundary line. The "alley g'l'adually widens from west to cast 
as the banks of the riYe1' become 10\\"c1'. The Peclls River valley 
is eneased hy high, steep ledges of :Edwards limestone ranging 
from :220 feet ncar Sheflield to ;"i1(1 feet near the Ballller ranch. 
'L'J](\ cl iffs of the Pecos ]{i\' CI' [] 1H] of the Rio Grande are unbroken 
except in those places where []lCan~'on oprns into thC'nJ. 

P llECIPJ'l'A TION 

Pl'obahl,r tIle hest m'ailablc records of the annual precipitation 
1'01' this part of the eOllnt]'y arc to he obtained £L'om the l'()col'd.~ 
of tho United Slates 'Weather BUl'enll, kept at Fort Stoektoll, 
Engle Pass, and El Paso. 

Prom El Paso <,ast along tl1e Rio G mnde to the QuI r of I\Iex­
ic'o the rainfall steadily in('l'casC's, '['elTdl Connty is about 
half-way 1>ot\\'e('n Fort Stockton and Engle Pass, and about 
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ollc·-thiru {)f the \Yay between EI Paso anu Eagle Pass. Since 
the p.l1nual precipitation at Port Stockton is 15.2 inches and at 
Eagle PalSs is 21 inches, the annual precipitation of Terrell 
COllnty would be between 17 and 18 inches. On a map of the 
R.io Grande drainage hasin which shows the lines of equal rain­
fall , the 17-ineh line runs stl'Uight southwest to northeast across 
the county just north of Sandcrson. 

Below is shown a table gi "iug the average annual rainfall at 
El Paso, Port StOCkt011, and Eagl e Pass, and the length of time 
('o\'el'cd by the obsenntions on which these averages are based 
in cach ('alSe. This table is takC'll from ,Yater Supply Paper 
No. 5H of the [j'nited ~tatcs Gcolog-ical Survey, page 22. 

TABLE SHOWING THE AVliJRAGE ANNUAL PRECIPITATION 
AT EL PASO, FORT STOCKTON, AKD EAGLl!J PASS 

Station 

El Paso .. ... .. . ...... . ... .. .. .. . ... . 
Fort Stocklon ......... .. .... . ... . ... . 
Eagle Pas f; ... ... . . ..... ... .. . . . .. .. . . .. . 

DHAIN,\GE 

Length of 
record 
Years 

30 
:l4 

Average 
ann ual 
rainfall 
inches. 

9.1 
lfi.2. 
21.(1. 

The [;1'11('1':11 direction of all stl'eallls :lIId CI1UYOIlS in TerJ'ell 
CUll IIty is sontheast; th08e in the nort hern part rnnning '('a8t­
sOl1thC"ast ,m<1 emptying into the P ceos Hi"e!', those in the south­
C'1'll part rnnning 8011th-sont11c:1st and emptying into the Rio 
GI'HlJ(l<'. 'rIle county is dJ'l1 ined ultogc1hcr by stl'eams flowing 
ill long', drep can~·ons. All the largrst canYOllS in the county 
(,lllpt~· into the P('(·os. I,oziC'r Canyon drains more territory 
1 han an~' 011]('1' siJlgle eanyoll in the connty. The only rllnning 
!'11'(',llIlS ill the cOllnty arc IlId('Jwll(l(,Il(~'C anu Riehhmd crecks, 
,,·lti(·h n1'C' fed by stl'ong spl'i llgs a few miles above their mouths. 
H( '( '; llls(' of the g'1'l'lI t mlJOullt of t(,I'I'itol'Y <hained by tiN' lnrg-e 
('1IIl,l'OJlS [lwl becllm:cof the o('c:1s iollal sudden cloudbursts, the 
(';l1l~'OllS sO))H'jin1l's h()comc vcry dangrl'OUH for a few hours aftcr 
:l h( 'I1\), (lO\rnpour of ruin. 
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The; Water Discharge of tlhe Pecos River 

Thc following table, showing the amount of ,vater in the 
Pecos River for a period of fmlrteen years, was compiled from 
data secured from Water Supply Paper No, 358, of the United 
States Geological Survey, pag-es 359 and 360, The United 
States section of the l11ternational \Vater Commission maintains 
a station at Moorehead, Texas, for the purpose of measur ing' the 
discharge of the Pecos Rivet', and the matel'jul in the allow men­
tioned paper was takcn from )'cports submittrd l>~' the Dil'('etor 
of this station, 

("ig, 1. ,Diagram s howing averag" lllont hly llisclmrgc of th e P ecos 
River :It Mool'eh, ';1(1, Base<l 1m measnr.' lll ents tal,en hy th e U, S, Geolog­
ical Survey during the years 1 !l OO-l!l\ :l. Averagl's arc given in second­
fl' c t. 

'I'll\' f:;lIlall diag-I'alll sho\\'t.;, g,\,<lphi\'all:\, 1be ;\\'('rag:e monthly 
(lischarge of tIl e l'('(~()s Ri\'(,1' 1'01' th e pcriod of l~OO-l~JVL 

Th e p('l'io([ of lime ('own'([ hy the l<ll'g'cr table is from ElOO-
1013, Thc Illl'1\SlIl'('m ," nts for ,Tallll;ll'~', F('hl'll ;ll'~' , ::\Tal'ch, :ll1tl 
Apl'il ('O\'l~I' 11 ]ll'I'iod of rOlll'll'l'1I ~ ' I':II "' , [1'0111 l!llJ(J · l!Jl:1, inC]ll­

sin' . Those for ;\Ia~' , .JUlIP, ,Jul,\', Augnst alld Seplrmbel' covel' 
a p('l'iod of 1 h i I't('('11 yl'1\ I'S, from 1!)(l1-1!n:~,iI1dnsin\ \\'hile the 
11ll'nSHI' I' lll cnts fOI' Octo\WI' , r\ O\'l:llI 1)(']' ;\lId Del'emher covel' a 
pl'l'iot1 01' 1hil't"PII ~"' 1\\'s , j't'Olll l !lO!l-l!Jl::! , ill('lusin' , 



DISCHARGE MEASUREMESTS OF PECOS RIVER AT MOOREHEAD, TEXAS, FROM 1900 '1'0 1913 

Measurements given in second·feet 

~Ionth 
, I I monthly 

100<. ! 1901 1 1902 1903 : 1904 ! 1905 1906 l !lO7 1908 1009 1910' 1911 ,1912 1913 1 Total , dis-
1 I 1 1 II I 1 I IAVerage 

, I I: I I' charge ---I-I--I---I----I- -I---I-- :-----I--.-i-
"n,nt~nr~ . . ______ __ _______ _ J 15,~48 1 20,~~? l~,~H I 6'324

1

18'755'1 25 ,73gl 17,794 23,77~ i lJ,1~4 9,64r 7,4~0 9 ,393 9,4~5, 194,370: 14,951" 
f'"b' ,"n'~ ___ _______ ,_. __ . ___ : 17 , _~ , 16 ,6~2: 1,,;00, ~,~29 21,616 21 ,81. 1?,~, l~'?~ ' 1 6,j~ S,5;_! 13'~_01 8, 1ZS 7, 202117~'~1 1 3 ,~2S" 
.\I n[(h __ _____ __ ___ .1 ______ __ l .l ,7,',J ; 13 ,Oiil , 14,iYi3: , ,_70 41 ,974, 17,~ 1.",l,6; 1., ,)_4

1 
9,14" 8,~_91 8,(l8() 8,3, 0 7,44°

1

170, 110, 13 ,020* 
Ap ril ------ -- -- --- - - '1 -- - -- --- 1 22 ,89° 1 u, 150

1 

12,3301

1 

7,320 3,000'1 50,010; 14,940 ' 13,120, 7,350 8,100'1 25,~20 8,640 31,830 2J5,320j 16 ,563' 
.\l a)' ________ _______ , 2" , ~!K; 11 ,788, 19,810 11,408 JO,2.92 C,2,l11 20,8.12, 13,051 ]],12111 !I,ll! 8,:370, 18,29°1 5,797 46 ,7791 264 ,om I' 18 ,864 1 
,fune ___ _ _____ _____ 2;; ,2l!O, 9,6.'lO 9,570; 3O,3:lOl 52,290 52 ,350, 24,870' 12,450 10, 11 0 8,910

1 
5,700: 8,220 6,120 25,440; 228,930 20,0011 

,J ll ly _________ ______ . Ii , ZO.> 10,i,il 27,4;35' 1i,112 V; ,066 j :13 ' OSSI 26,3191 10 ,044 1 S2, ';J3' 12,431 , 5,33'2 '1 7,006 5,053 20,925 240 ,230 17,1 591 
,\ ll!,[ll~t ___ __ __ _____ 1 15,407: 21,328: 33,294, 6,758

1 

7,533, 81, J27 . 112,9101 7,525 22,25H 15,717 12, 152 26,87i ; 4,526 8,184 375,627, 26,8301 
Sfptf lllbr r ______ ___ 29,160, 7,OW; 20 ,:1101 9, 120 53,070' 28' 14°1 19'2301 7,170 21l,mOj 11 ,7!JO 6,0001 7, 2901 4,200 23 ,130 254,2201 J8 ,1581 
'!<-tooel' __ ____ .. . __ ,; ~6,8H , 17,391. 1 3,:~' 5,D83' 74,289

1 
19,O!l6 16,709

1
' 18,41, 4, 12,1;711, 8, i4~ 12,9S!I, 7,750 3,2&'- __ _____ 257,400 ' 19,8~7 ! 

~(I\'e : llber __________ ~ 24,870; 43,050, 12,750 6,570; 45,990 20,100 J5,750, 43,8:l0 . 11, ;;20 9,390 8,8'20,' 7,260

1 

6 ,210 __ ___ ___ 256,110 19,7001 
Dre<'mber ' 15,15!J' 24,490, 12,834: 7,2851 24,655

1
1 37,820 22 ,0101' 26,9J7 i 10,757, n,7eo 7,Wl 8,!rJ9 8 ,773 ___ _____ 218,610, 16,816: 

j I I, I 1 

------------~--~------~ --------
*F roJl I lOOl·HH3. i ncll1sin~. 
t Frolll l HGO-l nJ 3 , i llr)tl~h·e. 
: From H)(}.')· lHl :!, j l1C'lu~ i\'e . 
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Son,s AND VEGETATION 

Thc soils of T errcll County are most Iy poor and very thin , in 
('omparison 'rilh soils in other parts of the statc. They al'c 1(' 0111-

posed mainly of Pleistocene materials and at'C undcrlain by 
solid masses of limcstone. Thc soils arc thinnest on the up1ancls, 
where they are prevented from acenmulating hy the shret·watf'l' 
floods: and dorpest in thc canYODR where they arc carrird clown 
an([ drposited by the drainage from the surrounding country. 
'l'here are many largc arras wherc no soil ean accl1mulate 'on 
a('C01111t of the floods, and wherc thc surface consist s of barc 
]rdg('s of limrstollc. 'I'hc best soils in this r cgion al'e in P('c'os 
Riyer Ynll c~" amI in the canyons in the 110rt11ern pnJ't of the 
count.y. 

\rc' g-c'tation is s<'arc'c ill T<'I'l'C'll COllntr, both on aeeol1 nt of the 
pOOl' soil and on neCOl1nt of the sCllnty rainfall. ,\Vith the ex­
cept ion of the vegctation 11 long thc P ecos Rivrl', the bcst in the 
COHllty is fonnd in Inde]te}l<kllce Ca nyol1 , Downie C1I1I)"01l , ancI 
on the nplall<]s neal' the 1'(' l'l'cll-B,'cwster Connty houndary linc 
H long the Shrphnugh l'alwh road, f'ontheast of Snnderson. Vege­
tatio1t, cspe(~iall~' grass, is in g(,llel'al ml1rkeclIy bclter in the 
northern ani! central s('ctions of the county than in the southern. 
The olily trEes of an:v size nrc 1'0nl1(1 in the north part ot' the 
connty )]('ar Independence, Richlnncl , and GcddeR spl'ingR, "'hcre 
a few moclcl'ately lnrgc oak, hackb('l'l'Y, and cedar tl'('CR grow. 
'L'ltcI'.' is pI'aeti call y no g' l'n ss gl'()\\'ing' on thc Eaglc FOl'd foema­
tio11. One pcenlim' fact is tllnt cedars wel'C obRerved growing 
on 11, (, Bnda. and Edwards lin1C'RtOlH'S , but nowhC I~c \Yore thcy 
sr(,11 on tho Eagle FOl'd. 

Thc vegetation in the canyons COl1Rists of on];:s, willows, cedars, 
"'nlnnts, ~I('xi('ftn pCl'simmons, 11:tcld1CITi rs, mesquites, H:lgrhl'llSh, 
and g'l'iISS. TIl(, high(' e ridges 1l11 d platenlls are co\'c1'('d with 
soto], sage hl'llS]l, l1wsqnitc,leehngnilla, Yll('Cn , variollR species 
of ('lleti , l'are gna~'lllc, ('[' dar llilshrs, SpaniHh daggl'l's , and 
Rpn l's(')~' s(~attrr-r<1 patchcs of gl'ass. 

nEOLOGY 

STfL\ TlGIL \PHY 

It is known .ft-om illYcsligatiolls made to the west of this 
l'('gion and fl'ont two deep l'xplol'atioJls mnde in this C01111ty, 
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that the Pennsylvanian under lies the Cretaceous formations, 
The rocks ",hich arc naturally -exposed in this area belong to the 
Cretaceous age, They are concealed only in a few places by 
later deposits, 'rhe Comanchean Cretaceous formations ex­
posed in the county consist of the Devil's River limestone, the 
Del Rio clay, and the Euda limestone, The Eagle Ford is the 
only Upper Cretaceous formation found in the county. The 
stratigraphic succession is as indicated in the following taLle : 

Age of deposits Nature of l\Iaterial 

Pleistocene , .. ...... , . . Silt, sand, gravel 
Cretaceous 

'Upper, Eagle Ford. , .. , Flaggy limestone 
Comanchean 

Buda ........... . . Fine-grainerl limestone 
Del Rio ..... ........ Clay and sands I one 
Devil's River 

Georgetown . .. ... !<'ine-grained limestone 
Bdwards . .. . .. ,. Coarse limes tone 
Walnut ...... ... Soft limestone 

Pennsylvanian .. . .. . . .. . Shale. sandst :: n(' a nd lilll<'oi'cll<! 

TIlE PENNSYINANIAN 

The Pellllsylvnnian is known onl~' from some enttings s11h­
milted. hy i\f,'. Charles DO\\'nie of Snn(lel'son , Texas. Some of 
tlwse were taken from a boring made at the foot of a hill in 
l)(l\\·ilie Clll1 ,\'On, ten miles <llle north of SandersoTi on Snl'\'p,\' 

21, in BlOl'k 1\1. 1\1. These cnttings camp from a drpth of 7~O 
f( '('j Lelo\\' the ,mrfaee. The? (:onsistccl of gray Sallll and black 
shale. The SaIla ",ns llearly all nnglllnl' mHl consisted of grains 
lllost1~· measuring from one-eighth t'o one-half millimeter in 
(liamr1('l'. Scales of mira were present. There were also some 
fl'ng'lllrllts of green shale. '}'he degree of indnration of the shale, 
111(' mieH p,'csent, the ahscHee of calea reollS matcl'inlin the sh:tl(" 
its ('0101' and aspect gl'llcrally, were slIell as to make the J'P('og­
llition of the cuttings as comi.ng from the Tesnus formal ion 
pl'arti(·:tlly eertain, in the opinion of Dr, V(lden, who made the 
examination. 

Some other cuttings ,,'e1'O t aken f\'om a ,yell a few miles enst 
f\'01l1 D(mnle'", Rnnch, all(l loenteu in the same ('an~'Oll . 'rlwse 
[\I'e, as Ilell!' as it could he asccrtainccl, fl'oJll ahont ROO f(' : t !ld(m' 
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the surfaec. These 'hayc hC(,1I cxamincd br 1\11'. V. V. Wait<" who 
ell-scribes them as follows: 

"On e sampk consists of blacl, Bhale, gray to black limestone, and 
some fragmC'nts of light yellow, pink and very light. gray limestone, the 
lattel' probably having cC llIe down from above the main rocks repre· 
sented in the sUlnllle. Much ctwrt and pyritl' and some mica present.. 
When heated in c losed tube, the shale and the linll's tone give strong 
fumes of bitumen an(l amlllonia. In one thin section, the darK lime ­
stone is seen 10 be somewhat crysta llilw; and in another, man y sp;:nge 
spicules lay in a matrix flf partl y erystrLlline and partly granular ma· 
tc-rial which was impregnated wi1h hitulllinous material. The llIatrix 
has many n,ry minUf(' dark specl,s. Another sample of cuttings frolll 
about the same depth in this boring consisted mostly of black shale 
all(i of dark gray to hlaek limestone. There was also somo light g ray 
and some black chert, with some pyrite. Somc llJinute sllh()J'ieal ton· 
cr;:licns of black Jlyrit(' wpro noted. The shale as well as the lime· 
stone ro~emble those in thl' other sample in thin ~cction, and uuder 
hea t. The general aspt'ct of the~c cuttings ma](eS it probahle tha t: they 

are [rom th e Dimlllc formation." 

Thc ])evil's Hiv!'I' Limestonc 

Thc Dcvil's Hi\'cr limcstOlIt' is he]"(' nsed to indude all exposed 
Cl'cta('cons formations H1H]cI'J,Yillg the Del Hio day. This dassi· 
fi cation is uscd for' COllvcni('nee. All of the Comanehcuu Cl'O' 

1a(,C01l8 expo~('din this part of the state 111l(](,l'I~' illg the D('l 
Hio day is limestone, unJ the time Ht 0111' disposal ill the fidel 
'was too lilllih'd to permit allY snbdiviHioll of fhis fOL'nJ<lti(;Il. 1 t 
is kJlowll to illclude eqni\'alpllts of the Geo]',!!dO\\'lI, tll(' E(l· 
wal '(lH an(l thc\Valulit CIa:' ill north·centl'al Texas, 

This formatioll COW' ]'S mol'o than onc·lllllf' the total al'(~a of 
1'('1'1'011 County. 'rhe lim cstOlIC v<tries ill dq.!'I'l'c of illdlll'illioll 
from hard. ntlls,<;ivc limcstolll' to soft. ehalk~', ('<lsil,\' Cl'l1l11blillg' 
Jlwt('rial. '['ll(' soft laYPI'" Hrc fe\\' alJd !)Cl'haps limited i.lll'x, 
t ellt. 'rhc part ('ol'J'espolldillg' to the Il~(lwards aPJlarentI~· makes 
11p thc bulk of the Dcvil 's Hivcr fOl'mation cxposed in tltis 
('OllJlty, It is ( ~a sily re('og-niz('(l h.Y its ( ' hal'a('t('l'isti(~ \I'( 'n titPI'illg' 
i lltn sl(' cp hln m~. Many la~'('l's all(l lJ()(hllps of fi int a]'c ron 11(1 in 
titis ",ll't of fitl' s(,(·tioll ... \ 1'I '(·shl." 1I1'0k(,1I Slll·LIC',' of 111(' liIlH" 

st l ll(' has a Jig-itt·gl'nyish. (' ryst;ll1iJlP HPP(':tI'nll(·e. 111 tlt(· south· 
('l'll P<lI't or 111(' (~onnt." , ,·sll('('inll.\· ]I(' <ll' th(~ St('I1("]] alld tlll: 
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1%](,l's ranches, there are many small nodules of hrmatitc found 
in 1 he limestone. The thickest exposures of the Devil'8 River 
in thr county arc along the Rio Grande. At the Nichols pump 
the cliffs composed of this limrston e arc slightly more than 
(jOO fect high, and at the Bannrr ~aneh '011 the Pccos River, the 
(·liffs cH1"Yrd out of the sam.e formation mcasure 610 feet. Of 
the fossils observro, P ectens and ()ryplwclIs wcre the most eom­
mOil. "\Tear the top of the Edwardl'l, sHch echinoids as Epiastcr 
and Enallastcr, yarious ammonoidl'l, and 'l'rigonias were ob­
~crvrd. 

Immediatrly !()vrrlying the part corresponding to the Ed­
\Val'ds, is It whitc limrstol1(' of wry fine texture. 'l'his wit1lOut 
doubt r('I)['cs('nts the Georgetown formation. It shows in many 
plac('s an obscurely nodn!al' strueturc. The Gcorgetown is prcs­
cnt all OVCl' the cinmty imme(liately nnder the Buda or the Del 
Rio, \\'h(,I'C thr latter is presrnt. The best exposnr'C sern of the 
contaet between the GeOl'getK)Wn and the Edwards was about 
a qllat·tcr of a mile sOllth of the Eldel's raneh llOuse. Hcre the 
(;rOl'j.!·eto\\"ll is approximately fift:v ftet thick. A horizon proba­
b\~' r'oIT('spol](ling' to 1 hc \Valll nt Clay \\"as lIot('d in some of the 
ra\'in<'s in the lIorthwest part of lh(' ('ount,r, 

Th e Url Rio CI(fY 

The Dr] Rio ela~' nllt(~l'opS in II lilllitrd al'p[l aronnd Dryden 
:llId 1IlOI'P (xt('llsi\'('I~ ' Oil som(' hills \\"est of the "\Tiehols ranch 
11 ('a I' the Hio (;l'(ln<1(" \rh('J'(~ il IIlCiISU)"('S at least. forty feet in 
thi(·kIN·SH. It. is 1I0t llO\\', ()l1(1 JlI ·ohahl.\· lI e \'Cl' was, OBe ('on1illn­
OilS stratulII extell(lillg' oye)' the ellt.irp arca. Jt g:ra<1ually thins 
ont alld disappears h('1\w( '11 the BlIda all(l the Georgetowll whcn 
1"(:110\\"('<1 {Ol' SOIllC <1ist:I11<""(' ill all." diredion. On the north 
h:tllk of DI',n]en ('anyon , just ]101'1'11 of tlt f' town of Dryden, the 
D('j Rio ('all he s('en het\\"('ell the OCOJ'gdo\\,1l and thc Bnda, 
gTa<1nnll;\-' thilllling 01lt to\\"al'<1 the '('ast nlltil it finally disap­
p('al'S ahont JOn ~' n1"ds from th(' rondo Thc thickest part of the 
('Ia~' he!'(' is al)()ut nine feet. In this locality the Del Rio is a 
soft, loos(', hr()\mish-~-('llow 1']<1.\' , filII of E.roy!}ra al'ie/ina. 

OtlH'I' (lntnops 01: lIw dlly with t he sallie litho]o.~' ie and pah'oll­
to]og'ie ('\wractCl"isties an· fOlllld a short dist:lIl ce \\'est of Dry-
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<1en on the Sanderson road, at the foot of a low ridge of Bnda 
limestone. Different in characteristics f)'om the soft clay ,1I'Olllld 
Dryden is an outcrop of hard and somo\rhat calc:lrcons and 
sandy thin-bedded rock occurring west of the Nichols ranch on 
the road to the Nichols pump. Here the deposit forms several 
long ridges between 25 and 30 feet high. Some layers of this 
rock show ripple marks, indicating that the water was shallow 
at the time that the formation was deposited. An abundance 
of the fossil Nodosaria fcxana was found in this locality. 

The Buda Lim,estone 

The Bnda limefitolle outcrops in It hl'oad belt about t\\'enty 
miles wide, running in a northeast-southwest direction across the 
country. The northern limit of this belt runs through Dryden 
and crosses the Rjo Grande ncar the Bone "\Vatering crossing. 
In the southeastern parts of the county this formation occurs in 
the beds and walls of the canyons. Here the contact line be­
t\\'{'en the Buda and the Eagle Ford formations is very sharp 
and pronounced. Near the northern limit of its exposure the 
Buda is found forming low hills and gently rolling tablelands. 

The upper part of the ,Buda consists of three or four layers 
of very hard and massive limestone, 'each two or three feet 
thiclc The lower part of the formation is thicker-bedded and 
eontains occasional thin layers of shale and clay. The best ex­
posure observed was on the Rio Grande at the Paso Verde cable, 
where the Bnda forllls perpendicular walls thirty feet high. 

'),he fossils found and identified in the Buda were: Pecten 
"oemer'i, several species of Gryplteas, a Vola, and a gastropod. 

1'rm UPPER CRETACEOUS 

'The Eagle Pord Ponna-tion 

Immediately overlying the Buda limestone which is the upper­
most formation of the Comanchean or Lower Cretaceous, is the 
Eagle Ford, the lowest formation of the Upper Crctacoous. The 
best exposure of the Eagle Ford occurs about foUl' miles up 
Lozirl' Canyon from the Rio Grande, where it forms a pel'pen-
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dindal' cliff inO f('rt high. This fOl'lllation rom;ists jn the main 
of l'hinl y brdJ\~d layers or: jmplIl'e limestone and some marly 
and sandy, shllly clay. 

At thr hase. thr Eng'le Ford contains Leds of marly and bitu­
minolls shale. Th(sr hasal lay-rl 's al'e nsnal1y black and when 
hr()kt~ll oprll, yid(1 a very strong odor of oil and gas. These 
hlHrk shal~T hrds ronl inne np\YHrtl fOJ' about twenty fert, anJ 
then merge into 111.01 '(' ralt'al'eo11'; la yrl's of a lighter colorlYith 
less of the oil and gas odor. The clJaraetrristic color of the npper 
pOl'tion of this formation is a eream y<,llow, The division lille 
11rt \\'l'<'n the yrllow Hags aho\'e 1111(1 th e ilarker more shaly layers 
helow, may. in some plners, he; followed for miles on th e snr­
fare. 'rhe lighter color of the llppe1' layers is due to the \\"eath­
('t'illg'. A :fl'('shl.'" expose(I sl1J'l'a('c hns the darkcr color of HI(' 
lowel' layers. 

Somc la~' cI's of this formation are sanely \\"hile ·others are im­
pure limestone. Usnnlly there are thin scams of very soft and 
easily eroded shales sepnrating the harder flag-goy layers. In the 
11 rpr l' portion some of the berls consist of a dnl! whitc limestone, 
The thickest layrrs of this formation mrasnre in most cases 
less than one foot. 

In the llpper part of the Eagle Ford a thin seam or layer of 
helltonitr was obsl'rved. In sewl'al thin layers of this formation , 
126 fret abm'e the base, small networks of linrs resembling frost­
cracks \\"ere fonnel, Olle of the most uniform characteristics of 
the Eagle l<'orcl noted in this e011111 y was its jointing. The rocks 
always break up into r l'ctungnlal' blorl\s of three unequal di­
TIlrnsions, They are considerably longer than they are wide, 
and wider than they are thi ck. Some blocks ,were noted whieh 
were seycral fed long, three or four inches wide, and one or t\\"o 
inch!'!'! thick. 

In llrarly all hOl'izons of the Bag'le FOl'd, an almndance of 
Inocerami and fish Reales were found . These occur evidently at 
all horizons in the formation. 

THE PLBTS'l'OCENE 

The Plcistoc('lle consists mainly of clay, sand, gravel , bonld­
ers, and Hint from the Erh'"llnls limestone. It is confilled 
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mostly to the canyons, where it is deposited by the drainage. 
Wherever accnmulations of such material arc found outside the 
canyons, they are only a few fcet in thickness. In most places 
outside the canyons no Pleistocene material accumulates, Bare 
ledgrs of limestone form the surface of the land. The deepest 
known Pleistocene deposit is in the Downie Canyon. Ncar the 
north side of the canyon at the Downie well, drilled in 1918, 
225 feet of Pleistocene deposits were encountered above the 
Edwards limestone. At the Courthouse well in Sanderson 
Canyon, 212 feet of Pleistocene was found overlying the Ed­
wards. Evidently these canyons were here much deeper in early 
Plristocene times than they arc at present, Near the mouths of 
these canyons wllCl'e they e-mpty into the Rio Granelf.', practically 
no recent deposit is found, 

STRUCTURE 

The general dip of the formations in this region is ft'olll north­
""C'st to sOllthC'ast. Thus we find the dcrpest exposures of the 
D('\'ij's River formation ill the northwestern pa!'t of the connty, 
To the southeast it is overlain by the Del Rio clay, the Buda 
limestone, and the Eagle Pord shales, 'L'hr 11l1l" t, fOl'mat ion 
attaius a maximum lhiekness of 310 feet in the southeastcl'll 
part of the cOllnty, ill LoziC'r Canyoll, fonl' miles fl'om the Rio 
'lJ'illldr, The average dip of the strata is approximately forty­
iin' feet to the mile to the sOllthenst. 

It has bC'('1l fOllll([ ft'Olll ohservations made to the west of 
T('t'l'ell COUllty, that thcn' ex.ists an uncoIlfol'lllit~, bctween the 
l'!'ullsylvanian awl the COlllUl1ehean Cl'daecons fOJ'lllations, 
.-\ny folding- of thc l'c11llsylvallian that may ]1,1"C takC'n place 
dlll'illg' tlte time ['CPI'( 'S('lltc(l hy this unconformity is now Inll'ird 
6~- the oYcl'lying' Cl'etllcC'ollS formation, 

III an at'('U so 111'al' to the ~rul'atholl di:,;tul'b,lllte it is quite 
llatlll'al to cxped. that ant ielillcs and synclines exist ill the oldel' 
fOl'mat.ions, The pt'C'snmpt ion is that any strnetul'(,s existing 
in the J>('nns~']yanian IlIay also show Rlightly ill the Ct'rtaCI'OllS 
fOl'lllation, sill('c any distul'hauee that oecul'J'ed durillg' latc Palf'­
(lzoie tinH's wonld he ap1to eontinnc at a dccl'casr(l rale dllring 
th(' latl'l' Cl'daceon:,; p{'l'lods, In any case, whel'(, folding' l)('gan 
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elm'jng Pennsylvanian times, and continued into Cretaceous 
timN;, the Penns:vlvanian would be folded more than the Creta­
ceous limestoncs, 

About four miles cast of Sanderson in Sanderson Canyon, 
tllcre appears to he an anticline through which the canyon has 
eut. its ehannel. In the same canyon a few miles east of Emer­
son, there appears to be another fold but it is less prominent 
than thc first mentioned, 

Evidellee of some local minor disturbances was seen in several 
small areas ('oycred by the Eagle Ford formation, About one 
milc west of ,Vatkins on the south bank of Dryden canyon, the 
shale!> were secn standing on edge in a belt about 150 feet long 
awl fJ'(Hn :W to flO fert ,wi<ic, The general direction of this 
belt was from northeast to sonthwcst, Other evidences of small 
folding wcre obseJ'ved ahout two Ilnd 11 llHlf miles southeast of 
the Johnson ruueh Ilnd again about a quarter mile to the west 
of Loziel' Call~'OI1, tlnec milt,s fl'olll the Itio Grande, This fact 
SIIg-g'cst s t'hat snell a ('ondition was more than likely brought 
ahollt by sOll1e i'ol'e"i'oth('r than s\l('h as l'(~sult in teetonie rnovc­
l11('nl;;, It is TH'ohahle that this tilting' of tIle Eagle F'ol'd was 
hJ'oug'ht. ahout. by the solntion of undcrlying rock materials by 
]lel'('olating \ratel's, \\'h ,i~'h for'nw(l undergronnd eaY(~rns into 
\\'hi('h thr thlg'S have gl'adllally scttled, 

The Ollly falllt s('('n ill t1w ('Olll'S(' of 0111' fidl1 \I'Ol'\;: Iras OIL the 
Elders HallC'h road ill PnlnlHlI CaIlYOIJ , 11.(j llIiles south from 
~<llld( ' I'SOIl, The tT(,lltl of this f(lllIt is from nOl'theast to south­
W\ ,,-.;t. III 111<' fault plllll(, thcre O('I'lIrS a \'Pill of er,Ystnls of caleitc 
alld se1enite, T1)(' dispJa('('1lIl'1I1 is olll~' a f('w f eet , 

ECO?\OM1 C?\()1'E~ 

WATER S lJPl'l,Y 

'l'lw lIlost \'ita1 e('ol10111ie problem in '1'(,I'I'e11 County is that of 
\\' lltel' slll'PI,'" '1'he greater part of the allnual rainfall comes 
as h('a \y l(wal Sh()\\'!'l'S at. il'l'cglllal' int(,l'\'als, all<lf1ows orl' 110wn 

1l1(' ('lll1,\'OI1S, The PCI'I1W1H'nl sprillgs IIrc limited to a very 
slIlnll al'l 'i! III tit!' 1I01't11<'<1s tel'll PHl't of th e' C'0111l1y Oil the Pecos 
Hi \,() I', 
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'l'hpl'\' ,11'0. ill :1]/ i1iJOII( S('I'('lIt,I'-fi\'(' \\'('))sill thl ' \\'ho)(' ('011111.", 

All tll()se wclls haY(' \\'ill(llllills and tanks , with the exception of 
111<' l'aih'ofH.1 \\'('lIs mill lIh~ \\'ate)' wcll of the Southwest Texas 
Oil aJl(l Gas Compml.", whi('}} al'e pCJuipped with eng-ines, At a 
majOl'it,v of the' \\'('lIs, l'ol1nd ('al't1l blllks 01' )'('set'yoirs al'e used 
for thr storagr or ,,'ateI', 'rhe wilHlmills arc allowed to run prac­
lieully all tit., t im c, ,A t a f(,\\' \\'('lIs, 110'\'('\'('1', in)';!'(' l'ock Ot' ('\'­
IlH'1I t. tllll ks art! lIs('d I'llI' I'CS,' n 'oi I'S, 

'l'lle aUlollllt of Will n' flll'llishCfl hy the wclls varies from 5 to 
~;) gallons IWI' III ill 111<' , Tltl' ([uality of th(' watrl' ill all of these 
\\'('11;; is cx c<:11 I' 111" 

' I'h e (lnta whi{·1t IHlI'(' 1)('('11 ('ol1('d('d on fh(, " '('lis of TI'l'I'('ll 

COllllty, fol' brevity of stalcll1('nt have been tabulated below. 
Til the ta Id e the wells hav<, heen arrangcd in consecutive num­
hel's fl'om soul h to north, aC('ol'ding to their location in the 
('Ollllty, nnmhe)' 1 heing- the \\'('/1 farthest south , number 2 the 
next 1\'(,11 110rth of numb('I' 1, alld so 011. 

r 11 tll(' .';out henst pal't of thr county, in wclls Nos. ], 2, and 3, 
and also in \\'ell No. 26, loeated in the northern part of the 
eonnty at the l"I'('e postofflce, wat et' appears to be obtained from 
a la~'t'I' of pOI'OllS 1 i IIwst011 (' in the Comanchean formation, 'I'his 
POl'ltl:! layer is ahollt GOO f(,(,t below the surface in wells Nos, 1, 
2, :!l\U :~, and ;l:W feet ill lhl' \I'd I at tll!' 1,'\,(,C postoffi(" ', 'l'h(' 
watct' see lll'eu ft'om this PO)'OUS ]inlestolle is of good quality, and 
the amount vnl'ies fl'(nn :J 10 20 gallollS per minute. 

The somee of t.he \\'a tel' in many other wells must be left to 
cOllj<'c1.lII'r, Some well~ may ha \'e t'c;t('hed the basal sands of 
th(' COlllaJwhclIn, \Y1ri eh proiJahly lie at from 600 to possibly 
1800 fc('t h(~lo\Y 1 h(' stll'fate, TIle waterohtained is everywhere 
of good quality, The qnant i ty of water obt ailled in these wells 
vHl'ies from. ;i to 20 ga llolls pet' miJ1ute. 

111 a slllall arPa whi('h beg-ins about lIine miles north of San­
uel'soll and extcnds north and eilst a few miles beyond the Big 
Canyon ranch, water is probahly obtainrd in the Pennsylvan­
iall, 1<'['0111 the ]Og'R of tli(' wells in this area, Nos. 16, 20, and 
:n, it is believ<'d that the P('lInsyivalliml hel'(~ li eshig'her than 
Hllywhl'I'C else in the county. The log of the well at the Big 
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Canyon ranch house and that .of Mr. Downie's well in Downie 
Canyon, show that after going through some 250 .or 300 feet of 
the Lower Cretaceous, a formatil()n consisting of dark gray sand­
stone, blue shale, and arenaceous clay was penetrated, which in 
all probability represented the Tesnus formation. 

The water secured from these wells is of about the same quality 
and qua~tity as in other wells. 



TABLE OF WF.LL DATA 

No. 
I I 

I Depth 1 Gals. Height 
Location and Situation ' Elev. Depth I lfateriaLs Penetrated In ft. per of When 

owner 1 ft . ! it. From to : min . wa ter drilled 

------i------,-:-I --1------
Southwest Texas Oil &i:-;rcar creck·bed I 1710 i 600 I~urfa c" soil __ --__________________________ 0- 6[ 20 224 1917 

Gas Company. Section Est. . iTIllda limestone __________________________ , 6- 46, 
148 , DI. D-7, F.ast Line 25 ft. ITIlIle shale _____ ___________________________ 1 46- 521 

ond Red River R . R. BIlle mud ________________________________ , 52- 55 
Limrstone ________________________________ 1 55- 70 
Brown shale and limestone ____ ____________ j 70- 97 
f'ihplJ limestone ____________________________ 'IT- 100 
<;hale ani! pyritc __________________________ 100- 114 
Shale (oil o<lor) ___________________ _______ 114- 121 
Black shale, trare of 011. ______ ______ ____ _ 121- 203 
nrvsh11lno limestone (Edwards?} ________ zoo,... 216 
White limestone __________________________ 218- 854 
Yellow limestone __________________________ 35~ 388 
Grav Iim!'<tone __ _____ ______ _____ ___ . ____ 388- 480 
"hite lime~tone ____________________________ 480-- 557 
f';rny lim~tonp_ ____________________________ 557- 566 
nrnY' ~and~tone (~a!'iL----------------_-- 560- Sn8 Gray Iimes t one ____________________________ 598-- 600 
nrystallinc lime,tone with water ____ __ __ 6()()-

2 'IGalveston, Harrishur(!, &\{A)\'el upland ncar Drydea 

I 
San Antonio R. R. creek 

, Dryden, Texas. 
j Exact " til! 

1117 f'iurface soil __ -___________________________ 0- 7 20 ,J~ 
r,im"tono ____ _____ _______________ __ ______ 7- 120 

i I 
I'ellow mud _______________________________ 120- 145 
f.ime<;tone ___ _____________________________ 145- 604 

I 
Porous limestone ________ _______________ _ 604- 615 
LImes t one _____ ______ ____ __________________ 615- 870 
f'ihaJe _______________ ______________ ________ ' 870- 872 
Dark gray water-sand ____________________ 872- 915 
Shell with breaks _____________________ _____ mr.- 975 
Limestone _________________________________ 'ITr.-1010 
Limestone sheJls __ ____ __________ ___________ 1010-1030 
Limestone ________________________________ 1030-1060 

~hite water-sand ------------------_____ 1050.-1070 Limest.one ____ __ ___________________________ 1070-11I7 

~ 
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No. 
IJor.ation and 

owner 

- ----=at~on ----I Elev~ -I Dep~~--
ft . ft . 

)laterials Penetrated 
I Depth I Gal •. 'Height 

I 
in ft . I per I of I When 

From to,-:~"::,, drilled 

1 
3 1 Fletcher weJl 4 mlic< east I On shle o f gently slo[ling 

of Dryden, 2 m jJ e 8 : hill 
west of Thurston, alld) 
half mile south of rail· 
r oad 

F. K. Harrell , 7 miles:ln Sanofrson 
southeas t of Sander-I 
son) on Dryden road, 
half mile north of Feo· 
dora Oanyon 

I 
5 1C 0 c bra n, two lJlile~.I11 Snnllrr>on Oanyon about 

southeast of Sauder· I 00 ft. above bell of creek 
. son, Dryden road I 

6 Galveston . Harrisburg & On "id" of ~anrter"o n Can-. 
I San Antonio Ry .• Slln-i yon , near (,reek bed 
I derson . ]<'our wells to-I gether 

II IOourthouse wei I, 
derson 

San· Tn Sandcrs('n Canyon 

I 

Est. 
10 ft . 
1992 664 

Est. 
10 ft. ~ 
2480 , ~ 

2690 'S30 

28'20 500 

2778 438 

I i 
~'''itfi Iimes tone ___ ____ ________ ____________ \ 0- ~i 
\ r ilow sancbt ol1c ___ ____ __ _______________ . G()()'" 600. 
Gray sanus tone __ _____ ___ ______ ____ ______ [600- 64-1 1 

I I 

Edwards limestone __________________ ••• --! 0- 400
1 

.' .1.1011' salld' toM ------------------------ ,. 4()()'" 4401 fhm·bedded biue shalc ___________________ . 440- 600 
Oream·colored s hales .. __________ ___ __ ____ ; G()()'" 620 
fli lle ,hulo _____ _____________ ___ _________ __ i 620- 650j 
Hard ~rny grn nlte? ________ __ ____________ ·1650- 0,0, 
llt'~ "ha le _____ ____ ____ ______________ _____ 670- 780, 
l lue mud __ _______ ___ ____________________ . 780- ~i 

!:dwards ) i me~t(Jllt~ ___ ________ ________ ___ ' 0- 400: 

n~Vi~ ~~,Il:~ll~n~l;t-(~ilc- - ~~=~=============::==:== ; ~c= ~! Bille sha le __ ___ ___ __ _______ ___ ____ ________ , 465- 530; 

I-: iTlw:;tOIW ____ ~ ______ - - ___ - __ - __ ----_-_-_-I 0- 13Q: 
Clay 1IlId boulders __ ______________________ 130- 140[ 
L.·il1lc.~ to llc __ ______________ __ ___ ______ ______ 1145- 315 
Saflti:;tcae 4!tH I ;.;ha le _______ ______ __ _______ 1315- ~i 
l.i !ne~toneJ stratifi.ed _. ___ . __ ___ ______ . __ 380- 4Q5 : 
Lim 35 lone ____ __ ___ ___ . __ _ - __ _____________ i 4(}5- 400' 
J.!,, :cstOIlC and 'oap>tone ________________ / wo- 4!)01 
1.1.1lcstone ___________ __________ . ___________ 490- 600

1 

Clay and boulders ___ ____________________ __ 
l.i J 1Il1;' tone ____________ . _____________ . ____ _ 
),· ellow ~a lId~ton(: DIu" ,/la)c ____ ___ __________ _____________ __ 
\ E' lh;w s;:nlL-;tone 

0- 212 ' 
212- 360' 
~60- 400: 
400- 422 ' 
422- 438! 

I 

8 

5 

%1 

All i 
tour 
welis 
yield 
100 

~a:' 1 

60 

200 

old 
weli 

1917 

1 I!II~ 

137 1 Hi09 

78 11916 

~ 
C> 

~ 
<:> 

~ 
<:> ....... 

~ 
~ 
~ ..... 
Q 
<:> 

~ .,.,. 
<.:: 

t~ .... 



'fABLE OF WELL DATA- Continued 

1,()('ntion ftnd 
owner 

--------------~--~---,--~--

1
ft. I' ft . I I Depth Gals. \Height ' No. Situation Elev. Depth ::Il l1te riu ls Penetrated I in ft. pe.r of 

____ ___ I\· ___ I ___ j _ _______ __ _ _ ______ :Fro:nto ~ water 

2778 I 552 C IIIY an,! bOuldcrs ____________ ___ _________ \ 0- 2121 140 

I l.Jmc.<tc>nc - -- - ----- -- -- --------------- -- --- ; 212- 3oo. . roll,,\\, Iime.<ton9 ________________________ _ ! 360- 400i 

Uillc sha!e ------ -------- ------------------i 400- 42'21 

12 IlJ an,!ielcl·Sandcrson In Sanderson Canyon 

13 1"nnrlcrson W n t e r nnrl lI n Sanderson Canyon 
14 Ligh t Co., S"",lerso ll . 

'1'wo wells 

]5 IR. H . Murrah, 2 lllil e~lo!l ~ide of Sanderson 
~~riJ~O~41 Rnnd€'rspn . on ,rOll 

cen., 

16 I IIr. Down ie , Section 21.lrn Downie Canyon, nt· font ,· 
Block ~1. ~l. of hill 

17 I Prossel' & Brown Ranch , IOn siue of Big Canyon 
Section 82, Block 1 

18 I Prosser & nrown, Sec. iTo canyon 
60, Block 1 

IV I Pros~cr & Brown Ranch,lr" s ido o f canyon 
Section 78, Block I i 

I 
1 

i 

2700 

289-j 

Yellow limestone ____ ___________ __________ . 422- 438 
Blue shale ____ __ _______________________ ____ 1 4~8- 575 

I ~ray Iimeston~ ---- ----------- ------------1 57;;'" 582 j 

... I," '<>< """'"'"" __ _____________________ ' _________ 1 :~'('" 

042 I WT~:~~~ti ====::::::::::===:::::=:::==:::: ! ~ ml 20 

350 

300 

C:la)' two. bOlllrlers___ __ ____________________ ~ 225, 
\ellow limest one ______ __________________ . 22;,- 2971 7 

~\I~~ Clny==============================:===i ~~= ~~! Sandstone and clay _______________________ 314- 342\ 
BIll" s hale _____ _________________ ___________ i 342- 520 

Ilrnv ~andstone -- ---- ----------- ----_____ _ /520- 741 : 
Gray Enndstone nnd black shale _________ 741- 7631 

5&~ I Limestone _________________ ________________ . 0- 430, 

~~~d ~~~ __ =========::====::===========:=:=/' ~~ ~i 
617 I Limestone ______ __ ________________________ 0- 370 

I ~~Vl~~·~'~~nd-=:====:=============:======:::= , git ~~ Billc shale --------____ _____________________ j 60".>- 817 

20 

18 

183 

292 

628 I White limestone --------------------------i 0- 2oo 
B111~ limes tone ____ ________ ___ ____________ '. 260- 32? 
"hltc IlmcstrlOe _____________________ __ ___ , 320- 4~3 

,RI::: :~~L============ ==:==::==:====:==:==i ~~g:: ~~ 

13 128 

When 
drilled 

1917 

19U! 

I!l18 

Old 

~ 
~ 

c:::! 
~ 
~ . 
('> 

;; ..., . .... 
<.<:! 

<::> 
'-+. 

10..:;, 
('>~ 

" ~ 
b;:l 
;:: 
~ 
('> .... ... 
~ 



I 
NO.j 

Location and 
owner 

--------

Situation 

20 Big Canyon Ranch. See·lln canyon valley 
tion 41, Block 3 

21 Rig Canyon Ranch , See·IIn ca nyon valley 
tion 59, Block 3 

Block 2 
221 ' ~ . H. Corcicr, Section 1,I[n Dry CrPel;: 

23 i". U. Corder, Corder lln s ide of low hill 

I 
Raueh .headquarte rs 

2~ X. H . Corder, Section lIn canyon valley 
I 55, Block 1 

23 ::sr . H. Corder, Sectloniln valley 

163' Block 1 

26 : F reo postoffiee well, ,lIn I ndependence Canyon 
1 Free, Texas 
1 

TABLE OF ~ELL DATA-Continucd 

1 

I I [ I 
Elev. [ Depth : Depth Gals . jHeight 

'I ft. " ft . ~Iatcrial.< Penetrateri in ft . per I of ~hen 
I From to min . i wa ter drilled 
--,------ ---_._--------~I----

! - I 

I 
458 Rock anri e1ny______ ______________________ 0- 10, 14 , Old 

BIt, . conglomerate __________ __ ___________ 10- 80 
\I'hite Hnws tone ________________ _____ _____ 80- J20, 

I Gritty red rock _____________ ____ ___________ 120- 170'1 
Bille shale _____________________ ___________ 170- 280 
DnI'k sanel,tone __________________ _______ _ 28(}- 3201 

reliow suu tistonc ----- ------ -- ----- ------- 3ZO- 3801 
S~nds tonc and !'iay __ __________________ ___ 380- 410 
n ater .nnI18tono _______ ___ __________ ______ 410- 430 
Rell clay __________ _______ _____ ____________ 430- 458: 

6~ Clay and b Ol1lelers ____________ ,____________ 0- 15' 17 Old 

~H~;i~l_~=::~m:::~~~~:::~:m~:m:l ~ ~ 
I I.imei' tone _____ ______ _______ ______________ 1 0- 307' 475 15 Olrl 

~ater ,sand --___________ ______________ ____ 1' 3~7- 452
1

' 
Soft Lmo., tone ___ ____ __ _______ _____ __ ____ 4v2- 475 

Harel nnel soft Hmestone _________________ , 0- 4301 
Sandstone ____________ ___ ___ __ ________ _____ : 430- 510, 

I : 

~!~~~~~~~ ================================! 41g:: ~~i 

51C 

50D 

10 

15 

ID16 

Old 

Limestone ________ ___ ____ __________________ ! 0- 225! 
Rlue sha le ____________ __ ______ ____ _______ _ ' 225- 2701 
Yello,v sa~d~tone __________ __________ __ __ 270- 320 

8l~~ S:~:;e sa~d= == === ===================== ~~ ~I 
~hite limestone __________________________ 0- 3001 
Gray sand -----------___ _____________ _____ 300- 3-26i 

400 

320 

15 

15 

Old 

Old 

1-3 
;::­
('> 

~ 
('> 

c 
C 
~ 
~ 

~ 
;.;; 
~ 
-4 
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~l'RINGS 

The]'.(' IIrc only six IH' I'U1mwlIt springs in th(' county and these 
are situated ncar the Peeos BiH' I'. T\\'o 0(' tlwse springs are 
in Indepcnd('Jll'c Callyon . 0111' l'is('s a hont 7% llIiles from the 
mouth ,of In(kp(,Il<I!'lH'e C,lllyon, and flows (Iowll the ('anyon, 
C1nptJ' ing into the P('cos RiYCI'. The ('stimated flow is 2,;;00 g-al­
lOllS pel' minute. '1'11(' ot11<'[' spring' is ]o('nt('d :inst hack of Mr. 
Challdlcr's hOl1se at the month of the lI)(lepelldrn('e Canyon. 
This spl'illg- isimpolHHlcd and used by Mr. Chandler for il"l'i­

gation 111)(1 household purposes. 
'1'he watel'is of ex('cllpllt (jnulity and is deal' at all times, 

except during pC'riods of heavy floods. 
There nre 1wo springs in the m01l1h of Richland Canyon. One 

is ahont thl'ec-qual't('l's of a lIlile np HIe (~an.ron from the Pecos 
River all(l the of hel' is lIeal' M I'. S. F. I<'rallk's house on the 
P('oos Rivet', This laUer spring-if! used h,\' MI'. Ii'rank fOl' iITi­
gating a small il'lId. of land, The cstimated flow of these two 
springs is l,GOO gallons each pel' millule. Samples 'of water from 
these t\\'o spl'ings have h0cn (~ollecte<1 for aualysis, These analy­
ses are gi ven below. 

']'\\'o springs are loeated at the mouth of tho Geddes Canyon 
dose to the Pecos RiveI'. 01le of th0se springs is situated close 
by Mt'. Hanner's 'honse, and has heru impouud('d hy him for in'i­
gatiou pnrpos('s and also for housrhold uscs. The 0stimated 
flow is 2,000 g'allons per minnte. The other spring is abont one 
mile ft'om the Pe('os River up the GeddeS Canyon, The esti­
mate(l flo\\' of this spring is abont 2,GOO gallons per minute. The 
water from this spring flows ahout 50 yard,,; down the canyon 
awl then sinks away in a g"l'll\'el hur. 1\[1'. Banner intends to im­
pound un() usc this water for irrigation also, 

'1'ho]'e is quite a nmnbet' of "wet weather" springs located in 
the emltlty . 'l'h('se springs at'(' speps whieh 1'1111 dlll'ing \Vet 
weathel', Dmillg" dry weather the water stands in small holes 
dug: in t!tn gea\"cl. l\Ieyel' 's sprillg is Ioeated about five miles 
nOl'thw(,Ht of Thurston. This \\"ils an old \\'atel'illg place fol' the 
Indians and also for Gelleral Bullis whilt) in this part of the 
eonntl'Y fig'hting Illdialis. The remains of the old fort are still 
stnll(lillg" at this pl,we. In Cedar Arroyo near the ranch house 
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of Mr. Rutledgr, there is a spring. This water is the only water 
between the railroad and the Rio Grande with the exception of 
that at the oil boring. .At Mr. Johnson's place on Indian Cr'eek 
arc S(,H]'al of thrse springs. Also in Sanderson Canyon, at Ml·. 
Gat lin 's pIH('e, is a soep spring. All these wet weather springs 
arc founL1 in the canyon beds or at the foot. of some bluff. The 
old settlers in this county say that these springs heretofore have 
neVel' been lll'Y, for a period of thirty or forty years. However, 
this last y('al' (1918), owing to the three years of unprecedented 
drouth which has afflicted neaTly all of \\'('st ern Texas, most of 
theso sprillgs have dried up. 

ANALYSES OF SPRING WATERS 

Analysis of watel' from the Sulphur Springs at the mouth or Inde­
p'ondence Canyon, one-half mile from the Pecos River. Co llected 
hy O. C. ,Vheele r, Ju ly 18, 1918. Analysis by .T. E . Stullken, 
Chemist, Bureau of Economic Geology and Technology. 

Total dissolved solids: 9,109 parts per million parts of wate r . 

.. ... .. ~ .. ... .... 
"',,0 . ~.~ "",0 , 8.~ 

Basic salt ~g~~ ..... - Acid salt. com- ~~2.8 .e.- -COlll- t!:::~d f3'g~§ ~::::~c:S 8g~§ 
ponents ( ion ~, ) ,,8 <>-It ~Cl.Idr-t llonents (io~s ) p: 8 <>-It eCl.lGS~ 

~ C!l C!l 
Aluminium .. None None Carbonates . . 6.7 0.22 
Iron .. . ..... None None Bicarbonates 99.5 1.63 
Mangan'ese " . None None Sulphates .. . 2750 .5 57.21 
Calcium ..... 739.1 36.88 Ch l oride~1 . . .. 2852.0 80.42 
Magne.s ium .. 119.0 9 .78 Nitra tes . . . . Non e None 
Sodium ..... 2133.8 92 .82 
Potassium . .. None None 

Tota l bas ie ion units . . 1:19.48 Total acid ion units . .. 1:19.48 

On partial evaporation-which Occurs when the water is used for 
irrigation or in steam boilers-th-e fo llowing salts will separ ate from 
the water in the amounts a nd order given: 

Parts pe r 
million 

(1) Calcium carbonate ( 0 .22 units)........ 11.1 
Calcium bicarbonate (1.63 units) ...... . . 132.2 

(2) Calcium s ulphate (35 .02) units ........ 2386.1 

Total . .. . .. ....... ... . . .... .. ... .... 2529.4 
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The remaining salts ar-e all very soluble. They amount to 6580.3 
parts per million, and they could form mostly sodium chloride 
4700 .7 llarts per million (90.42 units). From these figures it fol­
lows that the water is totally unfit for any use, and cannot, by means 
of any treatment, be made useful. 

Analysis of wat-er from Wolf Springs, near the ranch house of Mr. 
S. F. Franks, in the mouth of Rir:hland Canyon, near the P ecos 

Iliv('r. Collected by O. C. Wheel!'r, August 21. 191 8. Analysis 
by .T . E. Stullken, Chemist, Bureau of Economic Geology and Tech­
nology. 

Total dissolved solid·!',: 744 parts per million llarts of water 

Lo -

g§~~ 
Basic salt com· {! =.; ~ ~ 
ponf'n ls (ions) ::i; E "'"!< 

Alumi ni um . .. NOlie 
Iron ... ..... None 
i\langanese . .. None 
Caleium .... . 152.R 
l\lagnesium .. 40.7 
Sodium .. . .. None 
Potassium .. . None 

If. 
Lo<­., "-

"'"~ 
~.~~~ 
!::-Q.l~ 
ft-;:I""I 
v 
NOll{. 
Non·e 
None 
... G2 
;{ .35 

Non'3 
None 

Acid salt COI11-

ponents (ions) 
Carbonates . . . 24.5 
Biea rbonates .. 1 26.7 
Sulphate." ..... 20.72 
Chlorides ... . . 128 .8 
Nitrates . . .. . . 8.0 

<-~ 
. g~ 
;>~-

13'= i;2 
~ g,;~ 
v 

0.83 
2.08 
4.31 
;{.G3 
0.13 

Total basic ion unit ~ ..... 10.97 Tot.al add ion units .... 10.97 

On partial evaporation-which occurs when wat·er is used for irl"i­
galion or in steam boilers-the following salts wil! separate from the 
wa tel' in thEl amounts and order given: 

Parts per 
million 

Calcium carbonate (0.82 units) . . .. ..... ..... 40 .9 
Calcium bicarbonate (2 .08 units) .... . " ..... 1.68.4 
Calcium sulphate (4.31 units) ...... . .... .. . . 29:1.6 

Total . .... .. .. \ . ................ .. . .. 502.9 

The remaining salts an' all vcry scluble. They amount 1'0 lSi) .S 
parts per millon ann they cOllld form mostly chlorides of calcium 
and magnesium 17G.2 parts per million (::L61 units). 

The water forms hard scale in boilers (very muth in proportion 
to its totul solids), but can be made harmless by proper treatment. 

It is good for irrigation. For laundry use, it ner ds softening. As 
far as th e mineral content is concerned, it is good for drinldng. 
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Analysis of water from Richland Spring, in Richland Canyon, three­
fourths mile from the P'ecos River. Collected by O. C. Wheeler, 
Augnst 2], 1918. Analysis by J. E. StulIken, chemist, Bureau of 
Economic Geology and Technology. 
TOUll disoolved solids: 8,666 llarts )ler million parts of water . 

... ..... 
~go~ 

Basic salt com- ", :=!l., 
t:=~d 

ponents (ions) ~E",,~ 
Aluminium . .. None 
Iron .. . . . ... None 
IIlnnganes·e ... None 
('~Icium . . .. . 21 :1.2 
Magnesium .. 31. 7 

10 .66 
2.64 

Total basic ion units .. , 13.30 

... ..... 
~t:\0 

Acid salt com- ;-~ t ~ 
..... - ~ d 

ponents (ions) ~ E "" It 
Carbonates ... 11.1 
niearbonates . . 203.6 
Sulphates . ... 461.1 
Chloride ", ..... None 
Nitrates .... .. None 

Total acid ion units . .. . 13.30 

On partial evaporation- -which occurs when the water is used for 
irrigation or in steam toilers-the following saIts will separate from 
the water in the amounts and order nam ed: 

Part s )ler 
million 

]. Calcium carbonate (0.37 units ) . . . . . . . . . . .. ] 8.::; 
2. Calcium tical'bonate (3 .34 units) ... .. . .. .. 270 .5 
3. Oalcium sulphate (6.95 units) .. . . .... . ... 47;~.3 

762.3 

The remullllngwlt, magnesium sulphate, is very soluble . It 
umGullts to (2.6-1 units)=1:i8.6 parts l)('r million. 

This wat·er produces hard toiler scale (very mueh in proportion 
to total solids), but prope r treatment wiII render it harm less. 

It needs softening for laundry use. It is not. bad for irrigat ion .. 
There is nothing in its mineral content to spoil its u'"e for drinking. 

IMPOUND],;!) W .\ 'I'Em; 

'J'hl ~ olll,\' otlwr iHlPOlIlHh'd waters bc'si(le the two springs IlH'll-

1 iOIl('([ ahove, arc lI"atcl'S stol'('c1 in "tanks" for " 'atcl'ing stock. 
These tnllks a"(' COllstl'l1eteu h~' lllakilig a dirt ll:lln aeross the 
hed of sOllie stl'rum or C:1llyon. The ouly sonl'(~ e of stlpply of 
,,'nt('I' fOl' th('sc tanks is, of eoUl'S(', rainfall. The length of time 
that ,,'ntr,' will 1'(~ll1aill in these tanks <lepclI(li;; npon several cir­
('ltlllstalH'('S, such :IS th(' ;1mollll t. of precipitation, thr inll'i' l·vions.-
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ncss of the rock forming thc bottom of the tank, and thc llurnhel' 
of animals that water therc. Generally speaking, thc watcr 
stands in these tanks for a period of five or six months whilc 
some of them nevcr go dry. 

Occasionally, in the beds of th(' largrst e1111YOllS, solution pits 
havo bcen formed in the limestonc. These pit!'! are partly filled 
with gravel and llsnally contain water. Only dming ext!'clJlely 
dry wcather do th ey dry up. These water holes al'e called 
"t inajas," a Spanish \\'Ol'd llIell ning "('urthel'll watel'- jar. " 

PUBLI C SUPPLIES 

Tho only SOlll'('(' of puhlic stlJlpl~' of watcr in the eoullty is at 
SHnderson. The Sander!'!on ,Vater and JJight COlnpany has two 
wclls located on the m 'stel'll pdg'c of Sallderson. WaiPI' is 
pnmped from t11ese \\'('lIs hy two stealll eng-ini's into a 1\'(>0111'11 

tank of about. 10,000 gallons (·apacity. At prpsmL these two \rells 
give flO gallons of wat(' l' pCJ.' millnte.However, tlwy wonld give 1:')0 
gallons of water per minnte winl stronger pnmps. The!:,., "'ells 
snpply the town of SnnJersoll ",it'h water for househ old nRC. 

One mile west of Sanderson, the Galveston, Hal'rishu I'g and 
San Antonio Railroad OWllS fonr wells. '1.'he water is pumped 
from these wells by two steam cngines, one 80-horsepower, and 
the othcr 100-horsepower. The \I'ater is pnmlH'(j into a tallk with 
a eapacity of 330,000 ~nlJons. Thc 1'0111' wells togcth tl' gi \'0. G,O{)O 
gallons of water per hour. The water is excellent for drinking 
purposes. 

'1.'he Galveston, Harl'islml'g and San Antonio Railroad also 
owns two wells at Dryden. The wells arc very strong and the 
wuter is pumped into a 50,000 g'all()n tank by means of a steam 
engine. An analysis of this wHtel' \vas fnl'ui"heu hy the ('1l'!iIH'CI' 
of the company and is as helow: 

ANALYSIS 01:<' WATER PROM DRYDEN WELL 

Inerns ting solids, grains per U. S. gal. 
Calcium carbonate . .... . .............. 2 .~4 
Calcium sulphate ............ "... . . . . 1.34 
Magnesium earbonat-e . . . . . . . . . . . . . . . . . 5.7 ~ 
Silicon' dioxide ....... , . . . . . . . . . . . . . . . .87 
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Iron and aluminum . .... . .......... .. . None 

Total ...... . " ................ , .. 10.28 

Non-incrusting wlids, grains per U. S. ga.l. 
Sodium chloride. . . . . . . . . . . . . . . . . . . . . . 2.30 
Sodium sulphate ..................... 2.22 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.52 

STREAM WATERS 

The only J'ullning streams in 'l'errell County are the Rio 
Grande, the P('cos River, and Independence Creek for the 
last. 7% miles of its ('ourse to where it empties into the Pecos 
Riw·l'. The Ilio Grande forms the sontheJ'll boundary of the 
conllty. The watcr in Independence Creek is supplied by 
the Rpl'ing- llwntiolH'd ahove. The amonnt is estimated to be 
ahout 2,500 g'flllollS pel' minnte. The water in this creek is of 
good fluality the year around. The water of the Pecos River 
callnot be nsed for drinking' pnJ'poscs brCfl1lse it contains a large 
alllOlint of gypsnm in solution, but it is good stock wat'er. 

The mite!' in the Rio Grande is of good quality but it is not 
easily aC('eRsiblc, eRperinlly in th e western pad of the eonnty, 
hel'allR{' 1 he gorge throngh whieh tl1(' l'i vcr runs is steep and pre­
('ipitOllS, I)('ing abollt (iOO fert high in pIa('rs. At Hie 01([ Nich­
ols ]lnmp, a trail has he en Ina(lr. down to the wflter. At all the 
oth('I' 1'011(1); in the ('ollnty, leading to the Rio Grande, are cross­
ings for fitOCk. )Jo \\'llg'0llS ran cross the river, however. 

WATER 'l'ABLF. 

Frolll fl, study of the log'S of thr different wells in the eonnty 
it is c\'irlent that wntrr may he obtained at almost any plnee in 
the county oy drilling derp enough for it. The depth varies C011-
fii(](,l'ably. In the lIorthol'll pat't of the eounty water is seeured 
ill a porom; layer of the Ed''''lrds lim rstolle at :l depth of 320-400 
£('et. Fartller south, this porons fitl'atnm is deeper, owing to the 
g(' lll'j'al dip of the rocks to the southeflst. The depth of the 
wa1 ('r-b('al'ing horizon alollg' the railroad Yflries from 400 to 800 
f(,!,t. Onl~' fom wells have been drilled south of the railroad, 
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alHl th('s(' wells Hee llot more th :m four miles from the railroad, 
Tfo\\,(' \'( ' 1' , wntel' {'ollld prohahl,\' he oh1aine<l hy drilling' deep 
enough for it : pl'obahly to a (krtIL of eight 01' nille 111l11cll'ed 
feet, 

Th e {lifl'(, I'c l1 c'n he1.\\'e('n the level of the underground water 
dlll'illg' \\'ct \\'ca thel' and thc k\'(~l durillg' dn' weather docs not 
val',\' HIOI'C than fifty f{'e1. All tlw \\'\~ll;; drillcd in th(> ('OHllty 

ltaH' :-mpplird g'ooll drillking' ,\I'Llt{' I', aud, ~o fat' as is known, oilly 
Olle \\'('a k wdl hll~ Iwell (h'illed, 

S'l'HUCTUH.\ L lH .\'l'EnIAJ.8 

S.\ND .\ND G1U VEL 

Gravel is fonnel in all the I'Hnyon hellR, In places these de­
positR arc deep and in othcr plaecR onl;" a few feet in depth. 
This gra\'cl is mad e up of til{' Edwards limestollc and flint, Thc 
pebbles aee ill g't'llcrH 1 \Yell founded. Most of the gravel is 
coarse and hardly any sand is found in the canyons. However, 
along the Peclos River and the Wo Grande large depoRits of fine 
sand o{'cnr, The sand is mixed with silt, hut along the Rio 
Grande, deposits of fine flour-sand arc found. One of these de­
posits occm's at the Paso V crdc cable. It occurs in the mouth 
of 1he ean~'on antl is so white and pnre that it greatly rt'semhl('s 
snow-ban ks. 

Kine lIIil(,s ,\\'cst {)f Dl'yflpll on the Sanderson road is a mantle 
of old terrane gravel. This gravel contains many pebbles of 
qnartz and other hani roeks. The deposit covers an a !'ea of 
about three square miles. The depth is unknown, but in a road 
eX{,(IYatioll on the side of a hill th r: depth of the gravd wus seen 
to be eight feet. Anot11er deposit of this gravel 'Occurs enst of 
\Vatkins. It runs in a wide belt from a point about ten miles 
north of \OVatkills and extends almost to the Rio Grande, running 
in a nOl'th"'cst -southeast dil'l'etion. The gJ'<lvel is like that de­
scribed above, and occurs on the hilltops and along the canyon 
diyides. As the rnill'oad runs in Sanderson Canyon for a con­
sitlt'l'able eli~tance, an ahnndant snpply of gl'avel could be ob­
taine<l along the route and could be loaded at a switch at Feo­
dorn. 
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lweI\: 

The Edwards lilli cstone '()reurs in the county in large outcrops 
and sillC'r it is n't',\' hard and massi,'c, it pJ'omisrs an a III pie snp­
pI;' of lmilcling stolle , NnIl}('l'OllS places where it might he quar­
J'ipcl pl'ofitahl,\' al'e ('Otltig1l0111'> to the l'nil,'oa<l , 

PE'I'llllT ,El ' ~r 

1>11(' to thn l'clal ion ('xisting' hetwcm the gt'cat oil-bearing 
fOJ'lIlllt iou, the J>c'lllls~'h' nllinn, ,yhic,h imllH'dintcly uncle-dies the 
('OIIl:11H'lir'nn, nnd til(' thic'k oycrl,\'ing' Cl'dac~cous fOl'mations, 
thc 1::l'atioll of a st l'lldm'(' faYol'ahle rOt' thl ' ureumnllltioll of 
oil \rill al\"a)'s 11(' lllH'ertnin. ,\s has all'rad,v hrcn pointc(l ont, it 
is possihle that stl'llct m'es ill thc Pcnllsylyanian may not show in 
the Cl'rtnccoW';. ThC'l'e is Yery littlr prohability of there hein/! 
all~ ' oil in the COJllaJH'hran. So fnr very little oil has been found 
in Ihis fOl'mation. Chanc'cs are no doubt hetter in the Penn­
syh'aniall, wher!' "!'l' favornble structures may exist. 

Otll~' one attempt has h('i'll made to find oil in '1' ( I:l'r11 Connt~'. 
At pl'csrnt, a well is being (trilled by the Southwest Texas Oil 
ancl fias CompaIl~' , 7% miles s011t11east of \Vatkins, and 21 miles 
sOllthcast of Dl'y<l011. A S0ep of ",Mel' that comes from a depth 
of GOO fe(t iSI'ppOl'1rcl to have a sl ight taste of oil. In all prob­
ahilit;, tltis ('(lIllrS fl'om the Comallc·hc'Hn. It is repot:'tcd that a 
Stl'llllg' odol' of gas was eneoll1ltcl'('cl at a. depth of 1,84-1 feet. . 

Very little is knmvn eOl1cerTJing the nature of the strata pell­
ctl'atrd ill this f'xploration, In the summer of I!)] 8 it was 1'e­
porte!l that. the depth of 1!)70 feet had becn reached. In No­
YClllh0l' of the same ycar a sample of enttings was submitted 
as haying come from the depth of ahont 2GOO feet. Dr. Udden, 
who has rXHmincd this Hample, bdicvcs that it is from the Tes­
uns fOl'matiolL of the l'clllls,rlYanian, niH description of the 
sUlllple iH as follows: 

"Dark ~ray silt alld fine sand. with grains very rarely exceeding 
ene,fourth 111111 . in diamcter. All grains are angular, Considerable­
mica present. Effervesces very faint.1~· ancI slowly in Rtrollg acid. 
r.i\' l ' ~ fnm"f; 01' alllll1onia. when heated in a. closed tuhe. With the 
~alld at\' HUllIcrous durk, opaque, rounded, elongate bodies with a 
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smooth outer surface, varying in relative diameteral dimensions from 
short rod-like bodies through much-elongated, pear-shaped forms to 
oval and spherical bodies, with a transverse diametE'r of about 0.08 
mm. or less, and having a maximum length of less t.han 0.6 mm. 
Some 01" thcse bodies were seen to be fiat. Others showed dim con­
strictions of transverse segments. General aspect of the sample is 
that of the Tesnus of the Pennsylvanian." 

So far as the present writers know, no reliable record was 
kept of the xtl'llta penetrated in this boring. From conversa­
tions we have had with parties who have had more or less oppor­
tunity to be informed on the matter, it would appear that there 
is nn ~lllloxt Iluhrokrn sncc(\<;sion of Comanchean limestone down 
to neal' 650 feet. From here down some 250 feet, there are argil­
lites and al"enaceOlls beds, with very liHle limeslone. Then fol­
low some two hundred feet of limestone, and marl partly inter­
hedded d()\\"ll to 1110 fert. Below this t hr marls berome S111111y, 

and limesj"onr is almost absent in the scrtion for] 50 feet. From 
12;;0 to 1400 feet there is again limestone and shalr or marl, 
appan'lltly alternating. 1·'rol11] 520 down to IH60 feet, is mostly 
argillite and arenaceons material. It is also reported that a COll­
glomerate was fOllnd at about 1~)4:;; fcct below the surface and 
this is said to have had gnx. ·With sl1rh ill<l<kqll1t\r infol"mation 
it is Hol pos!':ihle to lleicrrninr the orpt.h of the COlllallelwnn with 
any certainty. It is prohable that the repol'terl r0I1g-1oll1rrate 
IJ('ll l· H)4:i fect is the ua!':al 'rrillity. 'rhat the COllumehrall at 
allY rate cxtends tIO\\")) as far as t.o 12;iO feet serms crrtuin. It 
has also hecn repOlted to 11s tlwt snlld!': hl1 \'c hcrn penetra tell as 
follows (ill feet bdo\\" the !':lHfa(~e) : ()3~-G!):! , 840-HfiO. 1210·J250, 
140:)-liiOO, 1770-1HOO, 18:);'-1 !J70 ; uut for !l<'rllJ"ate illformation 
Oil the fOl'mations explored in this boring it will be necessary to 
a"·ait report hy thc drillers. 
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INTRODUCTORY 

The field work in prf'parv.tion for the report on the geology of Terrell 
County was done at the time when military activit ies in Texas were 
at their height. Ueeogni7.ing t.he value in military operations of a 
clear vi ew -of th e road system of our borner counties, the data in the 
following report was compiled during the course of our ;;eologic field 
work, and is presented in the foll cwing pages as part of th() economic 
not{'s on Terrell County. 

For the convenience of the reader, the outline of the course followcd 
in tracing th e roads of the county is givcn below in dctail. The r oads 
are classified as county roads and ranch roads n ert.h and south of the 
railroad. County roads are those thaI: nre II1 flin taiu ed by the counly. 
Ranch roads are those that are maintained by individuals. Onl y four 
of the roads are maintained by the county. There aI'" several r oads 
that cannot be travcrsed hy a motor vehicle <lnd that are very difficult. 
to traverse in a wagon. Such roads are marked "abandoned" on the 
road map. 

ROAIlS XORTIl OF TIn: ItATI.IWA Il 

The h('st roads in the county are th ese north of the railroad. The 
beds of all these roads consist almost entirely of hard rock l)laterial. 
Most of the roads can be easily traveled in a motor vehicle, and all can 
be traversed in a wagon. Any of the canyons alung any road might be 
impassable for a few hours after a heavy downpour of rain, but such 
downpours are infrequent. 

Oounty Roads 

Thc courses of three of the four county roads are confined solely to 
norlh of the railroad. 'l'he road extending cast and west across the 
count.y runs both north and south of the track, but. since the greater 
part of its lies -on thc south side, it will be treated with the road south 
of the track. 

Sanderson-Sheffield Road. 

The Sanderson-Sheffield road is a hard rock and gravel road that can 
be used either for wagon or motor transportation at all seasons. The 
only barrier along the road is a high ridge known as Big Hill, 9.2 
miles north of Sanderson, on the south side of Downie Canyon. This 
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hill is 470 feet high. The ridge is most difficult to climb from the 
nOrth side, where the slope is considerably steeper than on the south 
side. 

The road to Emerson lends off to the west of the Sanderson-Sheffield 
road about half a mile from Sanderson. The main road continues in 
a northwesterly direction, running up a tributary of Sanderson Can­
yon. An abandoned road that leads to the Carter Ranch turns off 
up a short canyon on the east si de of the main road, three miles from 
Snnderson. The "3 mile" wdl is 0.2 mile up this branch road . '1'he 
main road goes over the divide known as Big Hill 9.2 miles from San­
derson and crosses into Downie Canyon. The Downie h eadquarters 
ranch road turns off to the west of the main road at the foot of this 
Big Hill. A road leading to the Carter, Allen, Robertson, Kings 
Springs, and Eldrid!!;c ranches, and from the Eldridge Ranch to the 
Dryden-Sheffield road, turns off on the east side of the main ro:td 10.8 
milles from Sanderson, and runs down Downie Canyon. The main 
road runs out of Terrell into Pecos County a short. distance beyond 
the Cart.er Ranch road. The "41 Ranch" is 15 miles from Sander­
son, in Peccs County. There is a good well at this ranch h ouse, 
pumping 14 gallons of water per minute. The road runs back into 
T f'1'l'e ll C ~ unt.\· ncar the Big Canyon Ranch, 22.3 miles north of San­
derson. There are two good wells at this ranch, each ]lumping from 
5 to 20 gallons of w:tler !leI' minut e. The road (orl,s 21.7 miles from 
Sanderson. The north fork is a CGun t.y road go ing to· the Free P ost­
offipe. The east rOJ d, going down Big Can~'on, is t.h e main Sheffield 
road. There is It small tank cn the ShdfIeld road 28.3 miles from 
S:uldO'son. The "91 Ranch" is on this road, 32.2 miles from San­
derson. Tlwre is n good well at the house. A short distance beyond 
this ranch tile main road turns norlh out of Big Canyon. The road 
that continu(··s cast dO\\"I1 lhe ean~'on l('a<ls to the Dry(len-SheHield 
road via tho Brown Ranch. A road I('ading 10 the Corrler Ranch turns 
to tile west o[ tile lI1ain rClid ~!).1 miles from Sander~on, and runs 
up Dry Creek. The last ranch along this road in Terrell County is the 
Mit(:ll('ll Raneh; 1!U; milE'S from SalHkrson. '1'h(>ro is a good w<'ll at 
the hou se. The roa<1 runs do\\'n a canyon from the l\.Titchell Ranch 
inte Tnd epell(lence Canroll, 3 mil<'s beyolH] 1his ranch. and 5~.8 miles 
frclI1 Sanderson. TherE' is a road turning off down Ind"pend ('ncc Can­
yon that lea(ls t.o the Pacldngham J1nnch and thence to the Dr'y(len­
Sheffiel(l roat!. Th e main roat! cros.~('S Independ ence Canyon and con­
tinues n1rth, running out o[ Tel'l'E'1l Connty about 58.5 mil(,s from 
San derson. 

DrY(/ !?II -S llelT1clll llOacl 

The Dryden-Sheffield r oad is a good road consisting mainly of dirt 
for the first threp or foul' miJeR north of Dryden, but from th:tt dis-
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tance on to the Terrell-Pecos county boundary line, the bcd is com­
posed almost altogether of rock and ~ravel. Transportation can be 
carried on at all seasons of the year, but is somewhat difficult during 
wct weather over the first few mil es north of Dryden. The roughest 
section along the course of the road is in the canyon that it follows 
north of Independence. There :Ire large amounts of heavy limestone 
rock at all points on the road, available for repairing the bf'('l. 

The first brancb r ouds are G.D miles north of Sanderson. The road 
on the west side goes to the Farley Ranch and to the Sanderson­
Sheffield road via the Eldridge, Kings Springs, Allen, and Carter 
rail' ",~. The road turning off to the east is an old ahandoned road 
]palling to 1he Basset Rml(:h, about: five miles away. The main road 
crosses Downie Canyon 10 miles llcr1h of Dryden. The sides of the 
canycn have been graded at the crossing so that there is it g entle 
slo])(' on either side. The Carpen ter Ranch is 11.6 miles from Dryden. 
There is a weak well at the house. A rongh road leading to the Vo­
taw Ranch in Big Canyon turns east at the Carpenter Ranch. There 
is a good well at the Votaw raneh house. Crow's Nest and Coeklc­
burr, two wells along this road, are' r espectively 16.8 and 20.2 miles 
from Dryden. A road running to the Stricldnnd well leads off to the 
east of the main road 22.6 miles from Dryden. A road going to the 
Brown Ranch and tht'nee to the Sanrlerscn-Sheffici(l road turns off to 
the west of the main road 24.9 miles from Dryden. The road that 
goes to tlle Banner Rauch 011 the P eCOS River, ] 6.2 miles flway, turns 
off the Sheffield road ~r,.4 miles from Dryden. A rough rend going to 
the Franl;s and the Trotter ranches on the Pecos, ieads off to the east 

·28.1 miles north of Dryden. 
The road runs into Dry Creel, 32 miles north cf Dryden. There is 

a r oad running south('ast up a branch canyon to the Scott Ranch. 
Another read runs 2 Illiles 11]) Dry Creek to the Cedi Ranch. There 
is a good well at the Cecil ranch house. There is ancther good well 
on the main road near thc center of the creek. The Tnrl, Ra.nch is on 
a short branch road that turns off in Dry Creel\: 34.4 miles frum Dl'.vdi'n . 
A weli pumping ahout 15 gallons of water ]leI' minu te is located at the 
house. The lkan "Vell is on the' wpst side of th e SIH'fflelrl road about 
2 miles beyond the Turk Ranch. The rand runs into Independence 
Creek 40 miles from Dryden. Afkr it crosses the creek hed of the 
canyon, there is a road leading east down the canyon t.o the Hicks 
and the Chandler ranches, 3.!J and 7.5 miles, r!'sllectively, down the 
canyon_ There are several strong springs a short distance down the 
canyon from the road. The ma.in road continuE's west 4.8 miles far­
ther . up the canyon, . to a branch canyon that runs into Independence 
from the north. The Sheffield road turns north up this canyon. There 
is a side road that continut's west up Independence to the Paeliingham 
Ranch, and from the Pacldllgham Ranch into th(, Sanderson-Sheffield 
road. There is a I'ond 49.2 miles fr om Dryden leading east to the 
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Johnson Ranch on the PeCos River, 3 miles beyond the Packingham 
road. A well is located at the fork of the two roads. The main road 
continues north up the canyon and runs into Pecos County alJOut 57 
miles norlh of Dryden. 

Rond to Ji'rec fl'om thc fOTks of t7IC Sa1!rZ('rson·R7lCffield (Ina 
Sanllc1"Son-FTee RO(l(/s, 24.7 milcs from Sanderson 

The road to the Free Postolfice is the best in the county. The road­
bed is smooth an(1 consists almost entirely of hard rock and gravel. 
It can be traveled at all seasons. 'rhe old abandoned Free read was 
formerly a short distance cast oj' the l)resent road, but is now fenced in 
by the Cortler Ranch. 

The r-irst ranch nlong- this road is one of the Clfl Campbell ranch es, 
26.1 miles from Sanderson. There is a good wen at the hOllse. The 
Corder hcadquarten; ranch hou;;e is located about a quarter mile to 
the enst of the road 29.1 miles from Sanderson. There is a well 
pumping 15 gallons of water 11(>1' minute at the Headquarters Ranch. 
The read to the l\Iansfield Ranch, in Independl'nce Canyon, turns off 
34.1 miles from Sanderson. '1'he ranch is 8 miles from the main road. 
The ranch is equipped with a good well. A well is loeat ed about 150 
yards to the left of the Free road, 36.6 miles north of Sanderson. The 
Free Postoffice is situated in Independence Canyon, in the extreme 
northwest corner of the county, 40 miles from Sandt:"rson. 'rhe post­
office is the only house at Free. There is a Hi gallon well at the house. 

Ranch Roads 

Roads that arc not maintained by the county are classed as ranch 
r oads in this paper . Roads that lead to several ranches, wells, tanks, 
etc., will be treated as Main Ranch Roads. Those leading to a single 
ranch will be considered Lateral Ranch Roads. 

Main Ranch Roads 

Road Prom, Watlcins to Pllmpville 

The road from '''atkins to Pumpville turns off to the east of the 
Watkins-Sheffield road 2.25 miles north of Watirins. The entire road­
bed is composed of J<.Jagle Ford rock material and gravt:"l. A well called 
"White Hat" is situated in Lozier Canyon north of Malvado and 6.2 
miles from Watkins by this road. One of the Bassett ranch houses 
is located on this road about 1 mile from the Terrell-Val Verde County 
boundary line. There is a good well at the house. 

Watkins-Sheffield Road 

The Watkins"Sheffield road is the one leading north out of Watkins 
that runs into the Dryden-Sheffield road 15.5 miles from Watkins and 
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9 miles nor th of Dryden. It is lL fimooth rock and gravel road that 
can be travded at all Reasons. 

'rhere is a small dirt tank on tlle eas l. s ide of the roa(l 7.7 miles 
from Wa tkins. Ono of the Ba ~,sett ranch houses known as "Windmill 
Tank" is on the w('st si de of the rO:ld 10.:1 miles from ·Watkins. There 
is :t dirt tank at the hOll s!'. No one li vrs at. tho house at the present 
time. An old abandoned ],oad leading to the Dryden-Sheffield road 
turns cast outside a gate just beyon!! "Windmill Ta.nk." This old road 
can be traveled ill a wa gon bu t not in a ca r . A well known as "Paint 
Mare" is on the main Wnlldns-Shclfil'ld ruad 13 miles from Wa tk ins, 
The Watldns,Sheflield road meetR the Dryden-Shcllield ruad, 15.5 miles 
fr om 'Watkins and D mil es from Drydpn. 

Roacl Connecting tile S(III(/c rson, t::; hejjit/(1 

an(/, the D1'yclun-ShcJjicld Road 

This is a road that liranches off the former road 10.S5 mil cs north 
of Sanderson and runs into the latter G.D miles north of Dryden. This 
is a good road, leading past several ranches and wells. The road bed 
consists of gravel, clay, boulders, a nd bare layers of limestone. The 
road tUI'llS east down Downie Canyon 10.S5 miles north of Dl'yden. 
It is imllossllJle to get out or the can yo n except in those places where 
there are roads leading out. 

The first two wells alollg the road lielong to Mr. Downie. The first 
weI! is 1.4 miles down the road, and the seccnd is 4 miles beyond the 
first. The first Carter well along this road is 7.2 miles from the San­
derson-Sheffield roau. The second Carter well is at tho first Carter 
ranch house, 10 miles from the Sanderson-Sheffielu road. All these 
wells pump from 10 to 15 gallcns of water per minute,. There is a 
branch road l!'ading to the second Carter ranch house that turns off 
to the right of this main roall about 2.S miles beyond the first house. 
The firs t Robertson well is 5 miles lieyond the first Carter ranch 
hou se on the main road. It is a good, strong well. At a place 0.6 
mile beyond the first HolJertson we.ll, the main road turns east. The 
road that continues north leaus to the Robertson ranch house, about 
4 miles away. The main road turns east and goes via the Allen 
ranch house, about 5.5 miles from the place where the Robertson road 
branches off. There is a well at the All en ranch house which pumps 
from 15 to 20 gallons of water per minute. The main road runs from 
the Allen Ranch to the Kings Springs Ranch 4 miles to the southeast. 
There is a good well at this house, From the Kings Springs Ranch 
the road continues southeast to the Eldridge Ran ch, about 9 miles 
away. There is a branch road leading west from the Eldridge Ranch 
to the Farley Ranch. The main road runs into the Dryden-Sheffield 
road 1.5 miles southeast of the Eldridge Ranch . The point where this 
road meets the Dryden-Sheffield road is 5.D miles north of Dryden, 
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Road from Sn,ndcTson·ShcUic l<l to Dryden·Sheffield lload, 
via the Pacldnghnm Hanch 

This road turns off the Sanderson·Sheffield road 52,8 miles north or 
Sanderson and runs down Independence Canyon. It is impossible to 
get out of this canyon in a vehicle at any point other than thosl> 
whcre the road nms in and out of the canyon. The roadbed is com· 
posed of clay and gravel, The road can be traveled at all seasons. 
There is a well 3 miles down this road. A second well is one mile 
below the first. The Packinglmm ranch house is locfLted 7 miles down 
this road froll1 thc Sanderson·Sheffield road, There is a good well at 
the house. This r oad rllns into the Dryden·Sheffield r oad 1.4 miles 
beyond the Packing-ham house. 

Lateral Roads 

R oad to the Sec()II(Z Carter Uanch 

The road to the second Carter Ranch runs down Downie Canyoll. 
It is a smoolh, grav el road that c:m easily be travele(l during all sea· 
sons. A vehicle cannot get out of the canyon at! any place along the 
side, This r oad turns to the right off the road between the first 
Carter Ra nch and j he Allen R:tnell, about 2,8 miles beyond the former 
ranch. There a re two good wells along this road. The first is about 
five miles from the place where the road turns off the main road. 
The second well is ahout 3,5 miles beyond the first. There is also 
another well at the second Carter Ranch house, about 8 miles down 
this road. 

Road Icading to thc First Cm·ter Ranch 
via the "S·mile Well" 

This road turns ore the S:mdersoll·Sh!:'ffie\d road 3 miles north or 
Sanderson. The first three miles of the road are good, but the reo 
mainder of the road is so rcugh that it cannot be traversed by a motor 
vehicle. It is almost impossible to travel the road in a wagon, There 
are several rough steep llills th:lt make the road practicalIy useless. 
'l'his road is marked "abandoned" on the map. 

Roads to the votaw Ranch 

There are two l'oa(l s \pading to the Votaw ranch. One turns east 
off the Dryden·Sheffi eld road at t.he Carpenter Ranch, 11.6 miles north 
-of Dryden. The other turns east off the same road a short distance 
beyond "Crow's Nest." Doth of these roads are difficult to travel, but 
tho one that leads off at the Carpenter Ranch is the one that is always 
used. 
doned. 

The other that turns off ncar "Crow's Nest" is marked aban· 
This abandoned road leads past a tank, two milcs from the 
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main r oad, and also past ene of the Carpenter wells and the Heaton 
well, about 5.5 miles from the main roa.d. The road that turns off at 
the Carpenter Ranch is the better, and the more direct road lathe 
Votaw Ranch. The house is situated in Lozier Canyon, 7 miles from 
the Carpenter Ranch . There is a good wdl at the hou~e . A l\iJex­
iean family lives at the house. 

R oarZ trom, the Campbell 91 Ranch on the Sanderson·Sheffield R oad to 
til e J)Tydcn-Sh cjJidd RfJad vift the Bro1cn Ranch 

This road turns off to the east of the Sanderson-Sheffield Rand a 
short distance b<"Y<lIld the Caml)hell 91 Ranch and 'runs down Big 
Canyon. It is a good, smooth gravel r oad. The Brown Ranch house 
is about 9 miles cast of the CamplJell 91. Ranch. A road le:tding 10 the 
Scot.t Ranch and frem the Scott Ranch to the Dryden-Sheffield road, 
turns n ort.h a few miles beyond the Drown Ranch. There is a well 
about fiv e milt'S beyond the Drown Raneh 011 the main road. Another 
road len (ling to Ih e Scol t Ranch turns off: this road ahout 1.5 miles 
from the ])ryden-Shl'ffteld road. The JIlain road from the Sanderson­
Sheffidtl road runs into the Dryden·Sh!'flie ld rO:1(1 :!4.9 miles north of 
Dryden. 

Road to the Scott U(/ncTt 

The road to the Scott Ranch turns north off the Brown Ranch r oad. 
aho:lt 1.[; miles from t.he Dryc\en-Sheflield road. It is a good r ock and 
gravel road , and is smooth ('xc<,pt ill the place where it goes down into 
a canyon, thl'l'. , mil es from the house. The read can be easily trav­
eled at nil sea~uns. There is a l)l enly of heavy rock material avail­
able for repairs. One of the Scott wells is on this road, about five 
miles from the Sheffield road. 1'11('1'(' is a r ead from the Brown Ranch 
that llIee ts this road ahout six miles from the Dryden-Sheffield road. 
The Scott road runs down the head of a canyo.n and follows the can­
yon to the Scott honse, 3 mil ... s away. There is a good well at the 
house. The road continues northeast frum the house and runs back 
into the Dryd !'n-Sheffield road in Dry Creek, 32 miles north of Dn'den. 

RO(lcl to the CorrZer Ranch in Dry CTec7c 

This is a good, smooth, rock and gravel road lNlding up Dry Creek. 
There is a n abundance of heavy rock material available in the canyon 
for repairing t h" roaalJed. The r uad can be traveled during any season 
of the year. It is illlpessihle to get out of this canyon in any vehicle 
except. by following the road. 

This road t.urns off the Sanderson-Shctneld read 39.1 miles from 
Sanderson. 

There is a good well on this road half a mile from the Sheffield 
road. At this well there is a cement reservior and a long cement 
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trough for watering stock. Th('ro is another good weH at the Corder 
ranch hO\1s(" 5 % milE's up the cr(,e]( from the Sheffield road. A road 
leads from this Corder Ranch to the Corder Headquarters Ranch, 
about 8 miles 11,,,ay. 

Road to the Hicks ancl Chancller Uanches 
on In(lependcnce Crecle 

This road runs cast down the north side of Independence Creek. 
There i:; no place a long the side of this ean~'on where a vehicle can 
get out. It is a good smooth roa(l that can be traveled during wet or 
dry weather. Tlll're is an ample supply of gravel in Independence 
Creek that is available for the repair of its bed. 

The Hicks Ranch is :1.[; miles down this road. There is a good 
strong sllring at the house. The Chandler Rnneh is 7.5 miles down 
this road at the mouth of Independen('e in the Pecos River valley. 

Roa(l to the TTotler an(l Franks nenches 
in Riehluncl Canyon. 

The road to the Trotter and the F ranl(s ranches turns off to the east 
of the Dryden-Sheffield road 28.1 miles north of Dryden. The road to 
these ranches is rough and difficult to travel. The roadlJed is composed 
of bare ledges of limestone and large boulilers. The r oad runs into 
Rich land Canyon about 3.5 miles from tho Sheffield road, and follows 
the canyon to the Pecos River. The only place a vehicle can get out of 
this canyon is by following the present road. 

The Trotter Ranch is located .14 miles down this road. Richland 
Springs risc a short distance bPlcw the house. The Franks ranch 
house is located at tho mouth of Richland Canyon, 17.1 miles from 
the Sheffield Road. Wolf Spring!< rise at the Franks ranch house. 

Road to the Banner Ranch on 
the Pecos Rive?' 

The road to the Banner Ranch is VNY rough. The roadbed is made 
of hoavy limestone and lOose boulders. The road runs into Main 
Geddes Canyon about 5.5 miles from the Sheffield road and follows the 
canyon to the Pecos River. It is impossible to gC't out of this canyon 
in a vehicle at any place along the side of the canyon. 

An abandoned road from Strickland well to the Trotter and Franl(s 
ranch road, intersects this road a short distance from the head of 
Main Geddes Canyon. The Banner ranch house is south of the mouth 
of Main Geddes Canyon in the Pecos River valley. There is a strong 
spring at the house. 

ltOADS SOUTH OF TilE RAILROAD 

The roads south of the railroad are the roughest in the county. 
All can be traveled at any season, but travel is very difficult over 
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most of them at all seasons . There is an ablln(lanee of heavy lime­
stone rock availahle for r ead n' pair in th" southwcs lprn part of the 
county, but in the sou ihc'[lsterll part, gocd r evair material is not so 
ahunu:lll t. '1'he rocks of the Eagle F oru formation , of th e soutll ('ast, 
form poor roaubeds as th ey are easily cut up and wash ed out by rains. 
There is some grayel to be found in the canyons in this section of 
the coullly, and also some massive Duda limestone, bu t the latter is 
d ifficu lt to procure. 

county Ro(((/s 

Eerst anrl. West COllllty H oa(l 

'file r ead running f'<lst aud wpst a('ross the eounty via Dryu(,!l and 
Sanderson, is the only county hi g!tway south of the railroad. This 
roa u Ti l's on ill(' nerth side of thc trae];: for a di stance of 18.8 miles. 
It crosses from the south t o th e north sid e of the I'racl, 11.3 
milt'S ca st of Sanderson, and eontinuf's 7.5 miles west. of Sanderson, 
where it erosses under the track and extends to th e Pecos County 
houndary line. The total length of the road is a]Jproximatel ~' [d.8 
miles. Th e roadbed (:on sist.s mainl ~' of hard rock, gravcl, and soft 
dirt'. The section of this r oad that li es west 0 1' Sanderson is composed 
mostly of dirt. material. The part cf the road b('tween Sanderson and 
the 111aee where t.he road crosses Sanderson Canyon, is comp()sed of 
gravel and bare ledges of hard limestone. From Sanderson Canyon to 
Dryden the road lJl'n consists altogether of dirt material. gast of 
Dryden to the Val Verde County lJoundary line, the road is ccmposed 
almost altogether of thin block, and chips from the Eagle Ford 
formation. A heavy shower easily wash!'s these blocl,s away, a nd r en­
der s the r oad very rou gh for a short time. 

West of Sanderson, this roan turns off the Sanderson·Sheffi eld road 
about half a mile from S:tnder~on and continues down Sanderson 
Canyon into P('cos County. The R. H. Murrah Ranch is located l1ear 
thi s r ead on the south s ide of the railroad, 2 miles west: of Sander­
son. The Murrah well is on the north side of t he track bet.ween the 
track and the rond . Gavilan, a siding on the railroad, is 3.9 miles 
from Sa nderson. The total l('ngth of the sitling is 3,147 feet. A road 
runn ing through the Downie Hanch turns to the north a short dis­
tance fl'0111 Gavilan a nd runs haek into this road 7.4 miles from Sa n­
der son lIear the railroad bridge. A ranch house helonging to . Mr. 
Charles Downie, and a well Imown as the "Six mile well" are six 
mil,'s wcst of Sanderson, on this road. The road crosses under the 
railroad trae\': 7.S miles from Sanderson. Emerson, a station, Is 
located 7.8 miles west of Sanderson. There is a siding at this station 
2,670 feet long. A small dirt tank is situated 8.9 miles from Sander­
son to the left of the r oad. The larg-est tank in the county is located 
9.6 miles from Sanderson between the road and the railroad tracl\. 
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Both of the tanks just m entiont'd helong to Mr. Chas. A. Downie. 
A rough road leading south to the Shepbaugh Ranch in Brewster 
County turns south down a canyon 9.6 miles from Sanderson. The 
road runs out of Terrcll into P ccos County 13.2 mil es west of San­
derson. The boundary l ine is m a rl{ed on the railroad track 

Th,' !'f'f'tion of this road hetween Sanderson and Dryden foll ows the 
San(lerson Canyon for a dl ~tance of about 1. 2:-; miles. The roao.bed in 
the canyOn consists mainly oj' gravel and small boulders. Outsio.e the 
canyon, the beo. is composed of dirt and <:lay. The road runs roughly 
llarallel to the railroad between Sandcrson anl! Dryd<' n. 

The Cochran Ranch is located 1.5 miles east of Sandersoll on the 
south side of the railroad. There is a weak well at the house. pump­
ing abou t onf' quart of water per minute. There is a road leading 
south to t he Stencell and Elders r anclws and to the Nichols pump on 
the Rio Grande, that tu rns to the south of this road 4.fi miles from 
Sanrlerson. The F. K. Harrell Ranch if; located 6.5 miles from San­
d('rson on the n crth side of the road. There is a well at the house 
lJUll1ping G gallons of water per minnte. The road crosses un(lcr the 
railroad 11.3 miles cast or Sanderson and runs OIl the south side of 
the track th e remaind('r of thE'! distance in Terrell County. There is 
a small, .weak well 12.15 miles from Sanderson between the r oad and 
the tracl(. The road crosses Sanderson Canyon 12.5 milt'S from San­
derson n('ar the railroad station, 1\1ofeta. There is a siding ,tt Mofeta 
2,027 feet long. From Moreta to Dryden,' the roadbed is ccm]loscd of 
dirt and clay. Rain ma.kes this pa rt of the road diffieult to travel. 
There are several old abandollE'! d ranch hou ses IJetween Mofeta and 
Dryden. Dryden, a small town, is locat'etl 21 miles from Sanderson. 

From Dryden, this road extends in a southeasterly direction to the 
Terrell-Val Verde County boundary line. The Dryden tank is about a 
quarter mile east of Dryden. This is the second largest tank in the 
county. The Doal{ ranch house is located 6 miles southeast of Dry­
d en on this r ead. A short distance beyond t he Doak Ran ch, there is 
a road turnillg off to the south that leads to the Taylor Ranch, to 
olle of the Coo], Ranch roads and finally into the Johnson Ranch road . 
There is an o.Jd abandoned rO:.I.d leading to Watkins that turns off to 
the north cf th is main r ead alJout 16 miles from Dryden. A road to 
the RIHlcdge Ranch turns soulh alJout 1.9 miles from Dryden. There 
is a road from the ranch h ouse to the Cedar Springs, which is only a 
short distance away in Cedar Arroyo. Thc well of the Southwest 
Texas Oil and Gas Company is situated in La Palma Creek, a short 
distance north of the main road, 21 miles from Dryden. The rough­
LSt liart of this road in the county i~ between the oil well and the 
Terrell-Val Verde County boundary lin e. The road runs into Val 
Verde County about 30 miles from Dryden. 
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Ranch Roa(/s 

All roads south of the railroad are ranch roads except the road 
which runs east and west across the county. 

Main Ranch Roads 

Roael to the Shcpbaugh Ranch 
-in Brewster County 

This road turns soulh off the county r oad running east and west 
across the county 9.6 mil!'s west of Sandl'rscn. The road is good over 
the first three miles of its course, vut from that distance 011 to the 
Terrell-Brewster County boundary line it is so rcugh that it is almost 
impassable. The b('(l consists almost. altogether of bare Edwards 
limestone which weathers into a very rough surface. There is an 
avillldance of heavy limestone all along the road that ie available 
for repair material. 

There is a rough road 0.7 mil(' down this road leading east down 
Putman Canyoll to a small dirt tanlc The tanl, is 5.1 miles down the 
canyon. Anolher road turns east off thc main Shephaugh ranch road 
avout 16 mil es frolll Sanderson and runs to a small dirt tank. The 
main road nlllS into Brewster County about 1.8 miles from Sanderson. 

RO(l(l to Brewster County via the 
SLcner:ll allll Hiders ranches 

This ron d is compos(,d of r eck and gravel, but is ve ry rough and 
ditneult (n trayel in some pla.cef;. The road can he used at all seasons 
of U,e year. It branches off or Ute Sanderson-Dryden road ,1.5 miles 
east of Sanders oll . whprp it tUrIlS south, ;;-ocs unrlcr a railrmu] vritlge 
and runs toward the Rio Graude. Th ere is a slllall tanl\: 011 the west 
side or the road half a mile from the place where it crosses under 
the railroa(1. About 4.;) lIliles wuth of the place wh er e lhe road 
eros;;('s uncl, ' r lh:.! railrcad and !l miks fr01l1 Sanderson, there is a 
r oa,] turning- off to lhe southeast: that lea(l s to. the Nichols Pump, 
Bone ,Vatering fllHI to Paso CoIGr:~do on the Rio Grande. The main 
r na(l ccntinll('S south and crosses thc Putman Canyon 11.6 miles 
frGm Sand(·rsoJl. The Stencell R:mch is on this road, 16 mil rs from 
Sanderson. There is a small tank at the Stcl1cel\ house. There if; a 
road th:lt tl1rm: to the east at the StellcP]\ Ranch aJlII runs inl0 tlw 
roa(1 10 the Nieh"l:,; pUnlJl. This roar! is V(,fY rough and is s(' ldom 
tra\'ejpd. The gl<l('rs Hanch is about J 9 miles from Sandersoll Oil this 
Brewster County roUt!. The Bre\ntl'r County line is :LVOllt 2 miles 
vy Lhe road from the glders Ranch . 
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Roael to the Nir:7w ls PI! InP 
on the Ilio Granrle 

The road to the I\ichcJs Pump turns off the roa(l to the Stencel! and 
th e Elders ranclH's about !J miles from Sanderson. About 13 miles 
from San(lerson along this road there is a bench mark of the U . S. 
Geological Surwy on the n erth side of the road. The elevation at 
this pOint is 2,423 feet. There is a nother bench mark about 15 miles 
from Sanderson on thi s r ead. The elevation at this second l)oin t is 
2,:17:' [cet. Nf'ar this seccnd bench marl(, about 1 :) miles from San­
dNson , there is a road turn ing off: to th e southeast that leads to the 
Bone "Wa terin g and to the Paso Colcrado crOSSing on the Rio Grande. 
Abcut 16.;; mill'S from Sandt'rson on the road to th e Nichols Pump, 
th ere is a road that runs southeast to the .old Nichols ranch hon se. 
No one is living at the h ousc' at th e present time. About l8 miles 
from Sanrlf'rson along the Nichol s 1'n1l11) road I:h!'re are seve l'al branch 
r oads. The first r ca(l on the west s i(l e is the one that comes from the 
Stencel! ran ch. This rna(l is very rough and is sel(lom u sed. The 
second road that 1:nrns we,t I('ads (0 the Palo Il1anco Ranch about 
t.wo miles away. The r oad lea(ling ens!: ~oes to the old Nichols Ranch. 
The road to til!' Nkhols PUIllP cJn l"ill11Cs 501l1:h townrd the Rio Grande. 

The Niehol R Pump is about 21 miles from S:uulerson. Th ere is an 
old engine at this place that was formerly uSl'd for pumping water out 
of the river. It is po!'sible to climb down the cliffs tl) the water by 
gOing (lown the ca nyon e ll th!' east side of the roa(l, but the descent 
is difHclllt ant! rlangcrou~ as t he walls of the canyons arc nlmost per­
pendicular. The dist.ance from the lOp of the cliffs to the water in 
til e rh'er is oyer 600 fect. It is impossible to cross the river into 
Mexico at thi s point. 

Roads fnl?11 Sanderson tn the Done Watering and the 
Paso ColOrado Crossing on the Rio Granae 

These two road s form t he forks of cn(' road about 15 miles from 
San(krscn that turns southeast off the road to the Nichols Pump. 
The road going to Bone Watering and to tlle Paso Colorado Crossing 
docs not fork until it has run abcut six miles from the Nichols l'nmp 
road. The west fork of the road gO!'R to the Done Watering, while 
the east fork goes to the Paso Colorado CrOSSing. The roads to hoth 
of these crossings are composed of solid rock and gravel. The beds are 
rough and difficult to travel, but could easily be repaired and made into 
good roads. 

The Done Watering, as (he name implies, is a watering place for 
stock The break in the cliffs of the river is so narrow that it is 
necessary to lead horses down to the water one at a time. The height 
of the banks is 120 feet. It is impossible to cross the river at this 
pbce. 
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The fork of the road that goes to the Paso Colorado· Crossing is 
somewhat rougher than the Done Watering road. There are three 
bench marl,s alcng this roa(\ that are sl't two miles apart. The eleva­
tions retorded by each uench marl, are succf>ssivBly as follows, going 
in the direction of the river; 2,19::', 2,054, and ],928. There is a road 
which leads to Dryden that turlls off to the north of this road about 
one and a half miles f l'OIll tlw crossing. The river can be crossed at 
Paso Colcrado ollly on hon;e. The water in ihe river is gradually 
washing the cros,ing Ocl'l)( I' and det~llcr. The water is now so deep 
that a horse must swilll in crd,'r to cross. 

Rowl jrum Dryden to Ow Paso CO/(Jntd'o 

Crossing on the Rio Grande 

This is a goed road as far as the Gatlin Ranch. but beyond that 
rallth there are several pla('es (hat arc almost im[m~sahle. The cross­
ings o[ SalHlcrson and Seminole canyons are exlremely rcugh and 
difticult to C1'05S. A lip;ht mot"r vehide or a. wa~(ln coan cross lhese 
places, but 110 heavy transportation Clln be carried on until the cross­
ings at thl'se ('m\~·ons l\(\\"l' be e ll r epaired. There is a plent y of good 
gravel al1l1 roc1, material in the ('anyons that is available, and with a 
litHe expense thl~ bad D!aces in the r ead could ( ~asi1y bc rCllairc(l, The 
roa(1h, '(1 consis ts main]~' or thin hloekR of rock from the Eagle Ford 
formation. 

This 1'0<1(1 turns south o·ff the Sandersen-Dryden road, 0.8 mile from 
Dryden. There is a small tank to Uw eastef t.his road 1.3 miles from 
Dryden. TIre road fori,s ;~ miles from J)ryden . The left fork is a 
good r ead, leading to thl' ThlcClain Ranch, alloHt 6.5 miles from Dry­
den. Tlw other fork ]eafls to I!w Paso Colorado Crossing on the Rio 
Grand(, via the Gal l in Ranch. Th e Gatlin Ranch is on this road 10 
miles from Dryden. A short distance south of the Gatlin ranch house, 
where the read goes down into Sanc\cl'scn Canyon, there is a bench 
marl, on tlte side of the road. The elevation at this point is 2,017 
feet. This road runs into the 1'0[1.<1 fl'om Sanderson to Paso Colorado 
abou t one and a half miles from tlte crossing. • 

Hood jl'oln Drydcn to the Paso VI:1'de Gab le 
ancl the Sha"!ter GTossin-ff on the IUo Grande 

The roads to the Paso Verde Cable and to the Shafter Crossing 
are the forks of one road that leads south out of Dryden. The forks 
are 14.3 milf>s by the r oad from Dryden. The roads to- each of these 
places are fairly good, but are very rough after a h,'avy rain, as the 
water cuts numerous small gullies in loese material from the Eagle 
Ford formation. The only material available for the repair of these 
roads is gravel and nuda lIm('stcne from the canyons and thin blocks 
of Eagle Ford limeSTone along the road side. 
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There ure several bench marl(s ah.lIg til<> road before It forks and 
along tho road to the Pa~o Verde Cable. No beneh marl(s were seen 
along the fork of the Shafter road. The distance of the bench marks 
from Dryden and the elevations are: 

0.5 miles south at DrydeD ___________________________________________ clevatlaD 2,182 teet 
2.65 miles south o f DrydeD ____________________________________________ clevation 2,170 feet 
8.G5 miles south of Dryden ___________________________________________ ele\·ntioD 2,120 fee' 
J3.~5 miles south of DrydeD _____________________________________________ elevation 1,878 feet 
14.45 miles south of DrydeD __________________________________________ __ elevatioD 1,058 feet 
19.65 miles soutll of Drydcn _____________________________________________ elevntioD 2,000 feet 

The road to Val Verde County turns to Hle left of this road just 
beyond a gate about 0.1 mile from Dryden. There is :t roa(l S.h;) mill'S 
south of Dryden lead ing of[ south east to the Johnson Ranch, 17.5 miles 
from DrYllen. The Miller Ranch hOliHe is 13..!5 miles sonth of Dry­
dl' n on the main road. Ther e arp two short roads leading to the house. 
No one is living at the house at lhe present time. 'rhe roads that 
lead [0 the Paso Verde Cable and to .[h (' Shafter" Crossing on tile Rio 
GraJH1e fr.rk 14 .3 miles from Dryr1en. The ll'ft fork goes to Shafter 
cr ossing an(1 the right fork to the Paso Verde Cable. 

At Paso Verde, i.here is only a small cable which is llsed to transport 
goods a<01'0 5S tll o ri"er. It is possible 10 swim the river at this place 
and get out of the ca.nyon all eirh.' r side of the river. The lllLlllis of 
th(' river here are 30 feet high. Thl' river ('annot he crosse(] in a 
vehicle. 

A i: Sharter, the r ivl'r can hI' crossed horselJuck. Deep sand Oil each 
side of the river mal(es .the cr oS5illg impassable in [t wngcn 01' ill a 
lIloior vehicle. There are tll'O vel'.\' Rtpep hills, one abollt halJ' a mile 
and t he other ahGu t a mile from Shafter, That are a lmost impcssible 
to nsr·C'ncl [rom llle south sick, eyell in a li .~~ht IlI oter car. 

]tood froll!. the 1rell of the SOUtl11(;csl '1'c;n/.~ 

Oil (/./Icl Gus CLllilPOUY to IVall,ius 

This is a p;r.ocl gravel read that cun hI' i raHlel1 at all seasons at' the 
year. The distance from the well to ,Vatkins is about lUi miles. It 
cros!';(>s DI'Y(\"lI Canyon at \Va! ldn s allli rUllS ili1.0 tho ,VaUdl1 ~-S11d­

field roa<\. 'fl:;cl'e is :Ill oltl al.Jan.lone<l road fr(.m the cast anti west 
coullty r oad, That merts th is r ead just Iwfore it runs in[o Dryrkll Can­
yon 111'(11' \\'rci!;ins. The crossing at the can.\'()]) is sc m ewh at r ~J\l gll on 
th e norlh I:; ide, but 011 the sOllth s ill" ir is fairly goml. Ther e i H ample 
gra\'el amI rotk material in the canyon that is avai lable for repairing 
the (:rossing. There is a. geod well at Watl(Jns. 

Lateral Roads 

Ronll to the Johnsun Ranch 

The road to the Johnson Ranch turns off the road south of Dryden 
to Paso Verde and. to tile Shafter CrOSSing S.Gfi miles from Dryden. 



Tile Geology of Terrell Cowdy 

The roadbed consists of rock from the Eagle Ford formation. The 
road runs down Balcony Canyon from a place about two miles east or 
the Paso Verde and Shafter road to the Johnson ranch house. 

There is a road that runs into the main east and west county road 
via the Taylor ranch, turning north off the Johnson Ranch road at the 
head of Balcony Canyon . The Johnson ranch house is 17.5 miles 
from Dryden by this road. There is a small wet wenthel' spring in 
Indian Creek a short distance west of the house. 

Road to the Taylor Ranch 

This Is a good smooth road t hat turns off the east anll west county 
road a short distance lJeyond the Doak l'allch house. The Taylor 
Ranch is about ten miles from Drydcn on this road. One of the roads 
to the Cooke Ranch tUI'llS east off this Taylor Raneh road a short 
distance south of the ranch house. The road runs into the J ehnson 
Ranch road at the head of Balcony Canyon. alJollt seven miles from 
the Johnson Ranch. 

Roads to the Cooke Hanch 

There are two roads to the Cooke Ranch. One turns south off thl' 
east and west county road about 1;' miles southeast of Dryden , an(l 
runs almost due south to the Cooke ranch hOuse. The other turns 
off the Taylor Ranch road about one mile beyond the Taylor ranch 
house. One of these roads is about as good as the other. Both are 
made of rock material from the Eagle Ford. Both roads run together 
about two miles north of the house. The ranch house is situated 
in the bottom of Cooke Canyon, about 22 miles [rom Dryden. It is 
impossible for a motor vehicle to pull out of the canyon at the ranch 
house. At the place where the road comes from the house of the 
canyon, the canyon walls are steep and measure almost 300 feet from 
top to bottom. No one is living at th e ranch house at the present 
time. 
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Pla t e 1. Topographica l and geolo g ica l map of T eITel! County. 



Plate II-A. Cliff of the BclwaniR lim eston e in the east bluff of Ma np;in 
C reek, about three mil es aboye the jllnction of tile Mangin a nd San 
Franr:isco Cr eeks. Lool{ing east. Photograph by Christn e r. 

P la te lI·n. V iew of west hluff of Indian Creek, show ing in the distance 
th e contar.t between the Ducla and th e Eagle Ford. The darl, o\' e r­
lyin g r ocl;: is the Eagle 1:<'0)'(1. The Ji g-ht rock illlmedi ately underlying 
this is th e n\lda. Looking southwest from the Johnson ranch . 
Photogr aph by Chris tner. 





Plate TIL Dluff of E(l\nncls limes ton e SOD f ee t high. 
:--.Jorth side of Rio Grande at the N ich ~ ls PUll]P, 
looking north west. Photograph lly Christn er. 





PIal e IV. Cnrras ion and 
Bdwards limestone at 
San Fran cisco c l'ee k~. 
b y Chri stn er. 

so lution in a canyon in the 
the jun etion of l\Jangin and 
Looking east. Photograp h 





Plate V. Wall of th e E agle );' o r d forma ti on , 
:n o fee t hi g h . n ud a limestone und e r­
li es in th e imlil ed ia te for egronnd . In t h e 
Lo zier Ca nyon, fo ur mil es north of the 
R io Grand e. Looking s l: uthw es l". Pho­
tog ra ph by C hr is tn er . 





Plate VI. Small fault in th e Edwa rds limestone in 
Pitma n Canyon, 11 mil es south of Sa nderson. 
Looking n or theast. Ledges A-A an d B-Bcor­
r espond, showing th e a mount of dislocation. The 
fan It is fi ssured a nd the fi ss u re is fill ed with 
calcite. Photog ra ph by Chris tner . 





Plate VIT. Ripple marks and so called "fuc-oid" markings, which appear 
in this c·ast' , llfolJalJly are trails from animals travt'rsing the sand . 





Pla te VIII. A fl ag of sandy calca reou s rock, showing imbedd ed tes t s of 
Nodosa ri a t exan a , whi ch have been etch ed ou t by weathering. 





'. '-?,. " ~ 



'. " , ,!,, : ," 


	The Geology of Terrell County / Roads of Terrell County

	FRONT
	Publications of the University of Texas 
	The  University of Texas Bulletin No. 1819: April 1, 1918 
	Contents
	List of Illustrations

	MAIN
	The Geology of Terrell County
	Introduction
	Physiography
	Relief
	Precipitation
	Soils and Vegetation

	Geology
	Stratigraphy
	Structure

	Economic Notes
	Water Supply
	Structural Materials
	Petroleum


	Roads of Terrell County
	Index to the Roads of Terrell County
	Introductory
	Roads North of the Railroad
	County Roads
	Ranch Roads

	Roads South of the Railroad
	County Roads
	Ranch Roads



	BACK
	Index



	Illustrations
	Fig. 1. Diagram showing average monthly discharge of the Pecos River at Moorehead.
	Plate I. Topographical and geological" map of Terrell County.
	Plate II-A. Cliff of the Edwards limestone in the east bluff of Mangin Creek, about three miles above the junction of the Mangin and San Francisco Creeks.
	Plate II-B. View of west bluff of Indian Creek, showing in the distance the contact between the Buda and the Eagle Ford. The dark overlying rock is the Eagle Ford. The light rock immediately underlying this is the Buda.

	Plate III. Bluff of Edwards limestone 500 feet high North side of Rio Grande at the Nichols pump, looking northwest.
	Plate IV. Corrasion and solution in a canyon in the Edwards limestone at the junction of Mangin and San Francisco creeks.
	Plate V. Wall of the Eagle Ford formation, 310 feet high. Buda limestone underlies in the immediate foreground. In the Lozier Canyon, four miles north of the Rio Grande.
	Plate VI. Small fault in the Edwards limestone in Pitman Canyon, 11 miles south of Sanderson. Looking northeast. Ledges A-A and B-B correspond, showing the amount of dislocation. The fault is fissured and the fissure is filled with calcite.
	Plate VII. Ripple marks and so called "fucoid" markings, which appear in this case, probably are trails from animals traversing the sand.
	Plate VIII. A flag of sandy calcareous rock, showing imbedded tests of Nodosaria texana, which have been etched out by weathering.

	Tables
	Table showing the average annual precipitation at El Paso, Fort Stockton, and Eagle Pass.
	Discharge measurements of Pecos River at Moorehead, Texas, from 1900 to 1913.
	The Eagle Ford is the only Upper Cretaceous formation found in the county. The stratigraphic succession is as indicated.
	Table of well data.
	Analysis of water from the Sulphur Springs at the mouth of Independence Canyon, one-half mile from the Pecos River.
	On partial evaporation—which occurs when the water is used for irrigation or in steam boilers—the following salts will separate from the water in the amounts and order given.
	Analysis of water from "Wolf Springs, near the ranch house of Mr. S. F. Franks, in the mouth of Richland Canyon, near the Pecos River.
	On partial evaporation—which occurs when water is used for irrigation or in steam boilers—the following salts will separate from the water in the amounts and order given.
	Analysis of water from Richland Spring, in Richland Canyon, three-fourths mile from the Pecos River.
	On partial evaporation—which occurs when the water is used for irrigation or in steam boilers—the following salts will separate from the water in the amounts and order named.
	Analysis of water from Dryden Well.


