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Cultivated mind il the guardian genius of de

mocracy. . . . It is the only dictator that free

men acknowledge and the only security that 

freemen desire. 
President Mirabeau B. Lamar. 
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EDITOR'S NOTE. 

Thi;; Bulletin, prepart'd for the> "Cnin'rsity of Tpxas ~Iineral Suney, 

under the dirp.ctiiln of Dr, \\,iIILuTl B, Phillips, wa, ready for publication 

ill the 'pring of I gO:;, hm, o\\'ill,r to tIl(' di~(,olltinuallcP of the Surn>y, 

('()lIld lIot be puhh"hrd al that tinlt', It" high practical alll! scientific yalue 

I,,:\(I,; to its i""ll!' nOl\' <1, a Bull~tin of lhp Cni\'t'r;;it,l' of Tpxas, Lnfortu

lIa«,l,\', hoth tiI" tlLIII'in;!;; and ,'ut" ori!-!inally prepared to illu~tl'itt" it 

hal-(~ h('('n ILl~t, and it I,,>, not [,,'('n PI':1Cti(',lbll' too }"('produee them, 
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A SKETCH OF THE GEOLOGY OF THE 
CHISOS COUNTRY. 

In ~tu(lying the gt-'ology of the Chiso~ eoulltry, one must COB

~lant1y l)('a1' in mind that the terranes whieh Ire now fincl exposeu 
at the surfael' have been I,lid barc frolll ullder a eovering of over
lyin;! j'ol·k~ lIlens11I'ing frollI hro to tell thow,ana feet. in depth. 
Thi:; gTeai thicklle~s of yani~hcd strata ha~ been femMe(l Juring a 
long InjlH~ of time, whieh ('ol1l111ellCe(l ,rill! the l'lo~ing stage of the 
l'rpiaecolls age. \re' should al:;o I'l-Illellll)('r t hat (luring the time 
thi" ,rork of disintl'graiioll .111(1 1'l'lllO\,.ll 11',l" gOillg OIl, and eyen 
IH-'forl' it hegan. the' who\P gl'Oulld has lwcn ~ub.iectet1 to foree3 
wl!ieh have throwIl the stratI illto fold;; anll flexll!'l's an(l hroken 
thPllI hI' great faults inio !)lol'k~ that nn~ l'xt(en~i\'ely tilted . 

.\~ a ein'ulllstancl' whieh hal:' ('olltributetl to the dl'ectivenes~ of 
l'ro~ioll in thi~ ]'('gion. we l11ust 1'(~g'aJ'd the fad that. it lie; on the 
\I()]'(h'r oj' tIl<' gJ'e,1t ('onliltl'l'Hll platl':\u. wherl' the (lrainage has 
hnll JlIOl'(, 01' I('~~ "il'ed oulll't:' to Ihe )'('.[!"iOll of thc Plains on the 
('a"r. '1'1](' d""l'ClH of the "tl'calll~ hn~ \Jeell l'elntirdy rapi(l and 
Ir<1lI"))(lrtiltion ('()lTe~pondiIlgly ('a~.". For tlle Santiago an<1 Car-
111('11 rallg<'~. wlli('h JllHkc tlw past bOllnd<ll'." of the Chi~os country, 
Jllll~t )(> ]"(,gard('d ac: the sOllillernlllo~t ('xt('lJsion or the Hocky 
\r()llllt,lill~ ill illt' ["nited 81i1tr~. To the' \1'(',::1 of lhc~e ranges we 
fin,1 111nt th(> geologi(·al SiI'U('tlll'l' i~ TIIore like that of the Great 
H<l~ill <lilt! 10 I he ea~i. though tll(· ~lIj1l'di('inl n"I){'ct i~ ,:;ollle\l'lIai: 
IlIollllt<liIl-like. the stl'llrtlll'P i" Ihnt of tlle hOl'<lering high plains . 

. \. <iE\"EIL\L ,(,()l'OGlL\PIIY. 

TlIe Chi~()s Illollnt<lin~ ('ol1:,tiillt<' tIl(' high(·~st J'elid ill n helt 
of ;':olllcII'hat inlelTllpk(1 ,\IHl brokcn pIn ills. which exten(1 north
\\'l'~hrnrrl to am1 bel"OTlt! \1arfa. Thi" \)('11 has i'uJfcrc(] a greater 
rc'! 1l(·tion from tllp (,I'n~i \"(' forre,: t hnll t h(' 111011 n bl in:; a ronnel it, 
mrillg io ihe II"rak r('~i~taJl('c of the· clays <llld 1Il111'1~. \l'lJirh mostly 
('Oll:;tilllt<' ill,' 1ll',lro('k \I'ithill it~ lilllit~. Ii 1IIi1} he regarrlell a~ a 
JI,IJT()'\" !'.\Irll'sinn of tlie lIo\rnrd bol,:on* dt'"rrihec1 11\' Prof. R. T. 

'Physi(·,d G<'o;,!l'al'i1y oi thf' T"xa, R('gioll. Topogl'nphie .\tla~ of thl' 
l'nit<'d <;;tah· •. l'lIit.·.: ~t,t!(',; nl'ologi('al ~1I1',",,~·. J!lOO, p. n. 



to Hllllciin of The Cnivcrsii!l of Tc.ras. 

Hill. To tIll' (':l~t aIHl to the wc~t of thi~ plain 11101"" illdllJ'ate,l 
roeks an' 1l{)\I' ,'xposc,[ and risp. in ridgeil alld lahlc-lan(l~. '.1'0\1' a 1'(1 

the Hio Grnn<1(· thl:! plains gradually ,le;;cenJ to an e!cI'alioll of only 
about 2000 rl'd. ahol"e ('he ~ea Ipl"PI. Frolll illl' 1I1i,[,lle nf thi~ ,]e
seencling plain the Chisos mOlllltains ri~e ill a 10\1". ,rid,', :llld di~

~(ded dnllll'. \I"ith IOllg ~pur,; to the ~ollth. 

I. DI FFEHEX'!'UL EUO,.;IOX. 

The l1lah'I'inl~ ~lliJjl,'dp(] to the l\"Ork of 1111' dl'~t 1'\1('1 in' [1)J'(;c~ 

(luring a IOllg' lime in the pa~t ill thiF rep:ion ('()Il~i~t for Ihe 1ll0i't 

part of ~ort ~(~dill1f'lltS, ~ll('h as (:lay. ,le('p-"l':l oo?:!'. alld ~:lIl<1. \Yit.h 
the:=:e are l>xipll~i\(' herl'~ of lillle~(one all,l fl'('qlll'llt :lll:l l"ill'jnll~I,\' 

,~hape(l )Ila,,~c',.; of igncolls nwk injedc',] into till' ~('<1inl,'n(,.; all(] in 
plat:eil pome,l Ollt 01"('1' thcm. .\llllost nil of the jll'onollll(,l'd relief 
In' meet with here, mel! ai' hill~, rirtge~. l1lonlliaill~, alld tahl(Llantis, 
are due to the greater re~isiflnee of the hanler Ilial(~ri:lk These 
lHwe been laid hare hy Ihe remol'nl of /lie mol'C' rearlil," yil'lding 
clays and marl;.:, hy 'rhil'h Ihry \\'(~J'(' originally ('oH'I'(',l 0)' ,:ur
TOllncle(l. "\1\ tIl(' moJ'(' rndllring 1'000ks 110\1' ri8P ahol"l~ th(, g('Ill'ral 
surfa(,e of Ole land. In plaC'l'~ \\'hC're thr intillratr(] rOC'k~ a)'(' ah
sent, th(' gr01111d ha~ heC'n C'lIi,lo\\'n to aiJllo~t perfect plairr~, The 
relief of lIw:=:e plains i~ confine(l to a 1"('1'," gentle general ;:Iope 
toward:- Ihe elrainagf' dlfllll1f'lS, lo\\' ;wal'ps l'allsei! hy tran~iplli a(l
j\l:=:tll1ent~ 10 nl'\\, erosion pl.lnC'~, anrl long. nal'J'OIl' an,] ;:hallow 
gullies of tIll' ~1I)'faC'e (]rainage. 

'J 1'Irr:; GH,\DEO PLAJX;;. 

Thp controlling IIl]logl'ilphil' f"ilhlrr of tlw ('011 II tl'," arollnd the 
Chi,.;o,.; lllolllltain;.: ('on:=:i~t~ of IlJr plain~ .ill~t J'(,fl'ITC'd to. It i" 
p;;tilllah'rl t hat till'\" Illake lip froll! two-thi]'(l~ to thrl'('-fotll'th~ of 
the entil'l' nn'n of' Ih,' ('onntr.'", '('heir gl'lll' 1'<1 I "lopC' a"('l'ag'('~ a 
llllll(lrl'd f(,pj. to 111(' llIil('. anel I"aries frolll ~c\"('nt\"-fi"e fpet. lI'here 
if is the lIlo;:t g'l'ntll'. to tl\'() 1l\lIldrp(] fel't. \\'1w)'(' it i:=: 1l\O~t ~tl'(,p. 

Only in few plan-';;. on ~()1Ill' low di"ides, ii i~ Ill'Mh' lloriwntnl. 

(1) ,l[nkill.rJ of tltl' Gmdi'd Ploins. 

Th(' orIgIn oj' thl' high plain;; in tilt' ;':()lItll\\"('~t. th,' :,o-called 
bolson plain;;, has I)('en fI;.:erihed 1'0 tli/fPl'lmt C'an,.;l'S 1)\, (liif('rtmt 
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\\"rjtl'r~. H. T. II ill J"('garch tll<'lli a~ (·oll~lrlll·tiollal d('rritll~ pInin,' 
("all~('(1 \)\' fillillg of '~tTllctllral ralIe.I's.':' 

I\('\"('~ ("oll~i(kJ'~ iliM tlw ]lOl~Olh are a part or .111 ,\lprai~('(l pene
plain. pr;l(·ti(·ally IJl1tulIehe(] hy ~tl'!';llll n(·iioll.':'~' 1t d()e~ 110t ap

pl'nr th;lt l'ither 0[' the~p explnllati()Jl~ apph' II'!' I I 10 tllP pJaill~ of 
tIl<' ('hi~o~ ('ollnl)·Y. The (lrift filling i,:,: ('\'l'l'\'II'lu:re of :'111<111 depth, 
prohahly nOl\'h('n' nll\ollllling 10 a~ lllllC'h a~ tiro hllll!lred l't,t't. \'01' 

i,: the!'!' an,\' !!en('ral I('\'el ill<li(",lting a lwneplnin. 1 r the' gr;1I1e<1 
Jllnill~ here hnl'" Oll("(' ])("'1\ n part of ~1I(']1 a pIa ill. thi;: ha~ latl'l' 
"lIff!'r!'11 exh-Il~i\'(~ d!'~iTl\('t ion hy reC'l'nt vro"ioJl. Tlu' jll'e",~nt re
li0r of th0 plnill~ ill tlii~ !'t'g'iun lllll~r he rpg'arrlpt! a" l·xpre,::.:ing an 
I'<jllilihrilllll }.('i\I'(·('n \'('('('111 ero~ion ;1lI(] trall"ponalion on tl\(· OIlt' 

halld alll1 Ih(, l'l'~i~tall('I' nr tIll' Jilaterial~ SlIhjl'd"11 to tlll'~" roJ'('(~ 

Oil th(' otlu'r. 1t i" the ,1in'l't J'('~lIlt of g"llt'ral erosioll Illll\' ill 
prngn'si'. Th i" i~ a IIl'ay;.: ;\('C'OIlI pan ie,1 hy jo!,;! I ;]('I'lIlII lIlntioIl" of 
lallll <lrifi. ()\I'ill,~' to Ilwal l'ari;ltinll"; ill till' r;!c-tnr" \I'hieh d"tl'J'Il!inc 
th" ('fr('('tir('ll!'~;: of tlu' ;!g'eJlt~ at ll'Ork. anll Ihn,; tl](· p\;]ill~ are Iwre 
the J'l'~ldt of (,oll~iTlldil'{' \\'ork a,: 11'1'11 ai' dNtrllc-til'l'. 

11 I\'ill h,' 1H'I'('('ir(,11 that thp grade or plaiu,: wllOo'e ('xi~l('n('e 

(l('I)('lld~ Oil ~1I('h Ili('('l\' halaJl!'el1 con(lition': will he ~llhje('t to ~()l1le 

l'Ilallgl'~. \\'h('Il(,Il'r IH~atlll'ring- i" progTP:.;"ing too '~IOll'h' to fnr
ni"h n~ 1Jl\l(·h Ill<lt('l'ial~ as the tr'ln~pnrting- agPllci('~ an' ahlr to re
Illnle. thl' ,~Tad(' of the plain Il'ill. of ('nnr~t'. !lot he lJl;lintnilll'II, hut 
til!' 1'("~i4allt J'()e\;:< will be,!!in to J'i~(! aho\'(~ it,: flat i'lll'fnce. Thi~ i, 
th(' origill of Il('arly nil of the prolllinPllt relipf~ ri~ing frol1l the 
plain;.:. "m·h a~ I'idglll'. huttE's. lllP~a" alld 1I10\1I1tni!l~. whit'I! Il'ill h,~ 

d""l'l'iiJ"d din'dly. The sloping plaini' arc dCH'lnpl'd nnly where 
til!' II'('atlll'ring l'qnal~ thE' work of the trall"portation. which LItter 
depl'llrl~ OIl :"1'\'(,]';11 f;wtol'i'. In tIle lllain th('~" ,1drl'lJlining faciors 
are tIll' ;:ize of thl'~ tr;lll~porting (:llITtmt. nnd the Illl'chanieal COIl1-
po~iti()n (th(' f1Ill'IJ(:'~" OJ' the ('oal'~('lH'~") of the llwterials trans
ported. 

('2) ('oll/rolli1l!! Flldor.~. 

The Clll'l't'nt \I'hic·h hen· ('()nsi~i" of Irhat i~ knowll a;.: ,:1H't't, flool1. 
do(':" lIot 1'.Jr,I' n !,!T('nt 11"nl. It i~ trll(' that the rainrall is ;;Iightly 
gn'aft'r ill tIlt' ll"'lllltaill~ nnd on tlH'il' Olltpl' "lope" than farther 

*R,pf(,l'pn('p ;1;; aho\·p. 
''''''K('\'(';;. Bol,on Plain;; and th" (',"l!lili()n~ of tht'ir Exist!'lH'<> .. \111. 

Ckol.. "01, ::4. PI'. 160·164, ~eptpml"'l', 100.1. 
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(illt, and this no doubt. llJakes thc sheet flood slightly greatcr ,m,1 
hence more effieient I1C,1I" 1 h(~ m011ntaiJ1~, and thus ientl;;; to I'elll]l'r 
sornp of the ialus ~I()p(':; Ip~s ~t('('jl than they othcl'lri~l' woule! he. 
Bnt. the differell('e is prohably~o ~light a~ to hlJ quitl' lIl',l .. digihll" 
There i~ anotl1<'r Cil"l-tlIllSLlI1('l' \rhil·h ~olllciillll'~ rl'lIe!l'r~ tl'all~llor

tation iupflieicllt h,1" l'Pdlleil1g the ~he('t flood. If thl' grollnd of 
ihe plain c()n~ists of ::;11(:h coar~e IlIni(~ri;ll a~ to ;tll(Hr the rnillfnll 
to illllllcdiatl'l," go dO\\'Jl illto ilw ,~l'ollnd. tlll'l'l' will he no ';;])ept 
noml to pcrfol'lll al1~' work at ;111. alii] transportation will Iw ,H a 
stan(];;till. l'Xl'ept on eOlllpnl'ati\'I'I.\' ~tl'l'P ~Iop(~;; \I'here the Irork i~ 

eOllsi(]l'rably ni,]ed 1),1' !!rayiintioll, .\ h('lt of di~~('ctl'(1 hilk which 
extPIH] Ilorth\lest from the Dugout <11';)11'. ajlpe;)r~ tll hare beell left 
in this way, ri~iJ1g' alJOre the graded ]lInin. Tlwy ;lrc lo('all\" known 
us the "\fhite IIill<' an(] (,ollsi~t nlll~tl." III' gran'l all(1 sam]. 

The yariation ill j]H~ J1lechanicnl C-()llIpo~itiOlI ,d' the pro(]e(] rock 
underlying the gl',)(]ed plain" l'be\\'hl'I'(' i" nOI I-cry ,0:reat. In fart, 
these rocks are uniformly so fine in t('XIlll'l' a~ to makc their prod
lI(·t~ of t1i~iTltegratioll p.lsily iran~jl()rtl'd ('\"I'n It,r a ~Io,,' curreni. 
The slopes which are steep enough to produce ;:11('11 a currcnt in 
thc "heet floods re~l1lting frolll thl' pre~cnt rainfall, is altont two 
feet in a hun(lrp(l. But therl' relll;] il1~ Oil the surLlce rcr~' gen
(,I"ally a rl';;itluc or ('oarF(, lllnll'rilll, ill part deriYC'(] from concre
tioll~ in thl' het! roe I;: and in paJ't COlli in,!.! dml'lI frolll indurate(] 
l"O(,k~ ill the hon]('ring- llI()llJJt.lin~, Tlii~ l'oll~titllt('S a land (!rift 
in a lilllitf~d ~(-'ll~(" It'~ ('II:1r~\'nr~~ 11<l~ a llotiet'a!JI(' J'l'l.ltion to the 
;::IOpl'. Exc:ept in plaee~ Irh('I"(' thr Irilld i~ at \I'ork. the 1ll0"i: lerrl 
parts of the grndl'd ]lInin ('I)Jl"i~ts uf niH' ",lIld and ~ilt and no peb
ble;; Hpjlt'<ll' on th(' ~llrrn('('. On tIll' lllodemte ~Iop(-'~ n]1(] ;1\ra.I' 
from th(' mountaill~ thr larg('~t fJ'a,!.!'III('nt~ ~e('n "eldolll measure 
1110]'(' than two iJJcI](,~ ill diaIIH'tl'r. \rhik 011 the higher ~Iope~ "'e 
fin(] Inrf!e h()uldl'J'~, 

The ~urfncl' of thl' i!Tndp([ pl.lill~ i:-; Illore OJ' I('~~ tn:IIl:lied by 
HlTOYO;; tfwt tr;l\l'IH' them ill thl' (]ircction of their general slope. 
We fin(1 the,,(' radiating- in all (]iredion~ fJ'011l th(' Clli::;o;; mOUl1-

taill~. Thai the' ('onditiom Imdel' which Ihr"(~ plnin;:: arp formed 
ar(' quitl' ditrrrl'llt froll! those attelld;lnt on Ila:-;(: Il'l'eling i~ el'idc''lt 
froJll tlw:-!p arroyo". They often !'IIIl parall!:,! 111](1 ('Io::'e together for 
mile~. On the '~oulhl'ast "il]\' of the Chi:-;o:-;. (;lcn draw rnns sid(' by 
~ide \rith Hnotlll'r arroro for hr('h,? lIlile~. allll the t.wo are mostly 
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I,-'~,,: than a Illile apil!"\. ;-\lIl·h ('onditions cnn not exj'~t (·xccpt wherc 
tlil' nltitu(le of the hllld ~urfah~ i~ Ircll a(ljuste(l to <l sleatly rate 
of erosion. anr] ,dll'I'" it i~ yet ~() far al!m'c t1w l>a~e lerel that n~ry 
littlp ~id(· ('utting i" beillg (]olle. l"n,\e!" ~u('1i (·onditions the dif
fc'J'('llt (]rainage liJll"~ lllake no inron(];.; 011 eneh other. The de;Jth 
of Ihl' ilrro.I'()~ I'<ln' froll! 1111110St nothing tn ilro ,Illd three hundred 
fed. \re ll~llally nllr] tl1('111 frolll olle-fourth to one-half a lllile 
apnrt and thi,; cli~t;lll(,('. tou. i" proportiollah' to tIll' ,;Iopl'. but ill
\'('r~el\'. heing: len~t whc\'(, tlw ~lope j" nlo"t ~h'l!p. nw1 greatest 
Il'hcre tl](, ,:lope i~ 1Il0~t HaL ,\s we rro,.:~ ol'pr the Ant" between 
thPlll 11'(' 1I0t in' Ih,1t' ilw,.:p ha\'(' 11 l'er,l' ,~('l1t Ie "IO]!I' to cith('r "id(, 
from n Illi(\(11e diyide. It is eyiclent Ihat ih(' flat~ nre being "nt 
,1mI'll 1,\' ,.:he('t (iood erO~i()Il. hO\l'e\'f~r ~low the pro('es~ lllay be. In 
their 101\'('1' l'onr,~(' the;;e long arroyos ofll'll han' an allnl'ial raile,' 
1\1'0 01' thrl'(~ linn,]n'(1 ."'lI'r]~ 'ride \I'illi a 1l1('nnt\('I'ing' dlalllle!. hnt 
in their upper ('ou]'~e thp,' an' Y-,;Itape(l. 

(:1) .1/(/ill/I'II(I//I'I' of /1/1' Eroded Pill/II, 

\\,it" ,'J'()~i<)Il in gl'IlI'r;ll pro!!'!'",:,:. it lIull' 1)(· a~kt',1 11'''.1' the graded 
Jllain~ an' lIot 11'11011.1' tli~;;l'dt'(l 1)\, rlIt, al'l'O\-()~. Tlw pre~t:nt II'ritC'r 
belir-H',; that t"l' an;;I\'l.'r to Illl' q1!t'~ri()l1~ i~ 10 he fonll(] in the fad 
that ,n'iltht'ri11g in tlii~ re~ioll i~ \'('1'\' I'apid <llld tl'all;;po]'tation COlll

jl<lratil'C'ly ~IO\r. TI}('l'(~ i~ ,1hl';ly~ l'l,;ltly allll ilt hall(!. \rllPren:!' the 
h'drol'k ('on~i~ts of 80ft ereln('('oll~ ll1ar1~ all(1 clay,;. a sllrpllls of 
IO<ltl ful' t lit' ~Ill'pj (iood, I r 11011' :llHl then l'hi~ "holllr1 CIlI'YP a 
tn']]('1t Oil Illl' "udal'l' of tile gTn,lpd plnin, IlIi~ tl'r'llell Il'ill prol1lptly 
hI' iill"d Il'itli ":lll'plIl"; (lrit'l. np to Ihl' g'cnernl p:rnde. Thu,: then' 
call he no trellchilli!' dOlW Oil the plain ;!:;l'lf. For ,I ~illlil<lr 1'0;1-

"Oil till' hnd, ill!!' of the alTOn)" ,lIl(l their 1> 1'<1 11 ('hC'8 i,: exceedingl,\' 
,.:1011', TIll' long ;]1']'0,1'08 are ()I'('rlo<l(]ed I\'ith (]C'bri,,,: frOlIl tlte Illoun
tnill": alit! thi;< i;; frequently ':1l)lp]iC'(1 in :-nrh Ql1illltit\' n~ to brinf! 
ahollt 11 n'-tilling of SOllle oj' thpir 1'iJ!lpl'~, Ahout 111itl\I':11' hetweell 
flldiallo!.1 I1l'nk :111,] the old Heer! e<llllp lite aJTOI'O': IHI' lIO\\" filling 
to ~Ileh ;111 ('xtC'llt a" to IIlllk" tlte lwrl" appear lllore lib> illltl\'i,l] fans 
tliall like alluyi'll \'alle.I':-, Eaeh alTO,I'O l11aintaill~. a,: it \I'('re. n 
,~'J';lll(' of it,.: OWll. depelHljll~ npoll thc lloltnrC' an.! tlil' qllantity of 
it:' IOlld. ill1,1 thi~ i~ n,..:nally ~o !!Tt'nt il_~ to It~:l\'e hnt Iii tie l!IlPrg,I' for 
tltlI<'r \\ork. e:,pec'ialh' ill the npp<:'l' jlnrt of il~ 1'()llr,~(', It i,,; onh 
farther t]OII'Jl tltni wi(h' elltrinQ' j;]kp~ pl:1('('. '1'''<, Hllt,)lllnti(' :Inti 
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unifol'lll grading or thc' plnill" \lnd(,1' <I J'('<ld,Y load ful' th(' ~Ij(!d

flood CUrl'ellt rr~lIlt~ ill llH' ]Ir('\'('lltion of tIlt' I\'atel' being gathered 
illio C11l'l'c'llt~ ",hi('11 lIIight "1;\l't n~-elltrnllt gullcy~ on it,; scarp:;. 
IIcn('(~ theJ'(~ j~ a lack of ramificatiolls in lhe clrainagl' y;\lleys, antI 
he11('co it i;: al:,o that reeludioll of old le\'rls oftc-n [ll'oC'prd hy low 
allel IOllg "C'<1I'p,- I\'hich mark the hounilnrir" of lIel\' and 100\'cl' 
gradl'~. \\'hc'n'\'('1' these finel an o]ljlorinllit~, to ('~tahli"h thrll1sel\'e~. 

To ";11111 \lp. 11'(' llIay say: thr plain's al'ol1ncl the ('hi~o~ lIlountains 
probaiJl,Y lIlark the location of an olel alld higher plain. Thry lli1\'P 
hl'l'll ('\11 out of this olel plnin hy n ~Io\\' 1'J'()cC's~ oj' cl'o"ion ullcler 
condit iOlls of an o\'el'loadrel llr;)illai!Y Hlld haye long sil1ce rca('hed 
a1\ rquilihriulll of grade' Hnel IO;Hl to thc.' 1I'()r1eing l'urrc'nt. The ~!,en
eral diredioll of the grade i" te)\\'Hrd tIle' nio (;]';\11,1(' Hwl l"hi;; 
strralll lllllst ha\'e been the prillH' ag"('nt ill llJ(' d('~tl'u('tio1\ of the 
nlel plain. 

;3. TUE H](; H HELl I-:FS, 

In n lllallner, all of the high 1'l'lid", ill thi" l'l',;!"lOl1 lllHY hc' l't~

)raTtled a", dlle to the gn'airr l'esi,;i:lIH'C' to c'l'o~ion hy tIll' IllOrc' in
durated rock" i1\ the faulted and folded C'olllpJes uf fOl'lllat iOlls 
whieh harp for a long timr hern ~Ilh.il'c-teel 10 C'rosion. "'ith the 
pos~ible rwrptioTl of' the (,hi~o~ IIHlllJltaim thcIIlselres. 110 ]Jart oi' 
ill(' topography is inherii!:'el fJ'oJlI th\'O oJ'iginal ('onfigmatio11 of thl' 
1<1IId, although thi:; hn]Jpl'"~ to he J'rproclll('('el at tIlt' ]lr!:,:;pnt- tilIlc" ill 
seH'l'al plnce~. FoJ' \r(' filld that a ro!'1 or .1 fanlt often hring~ up 
the limesiolll':; of the L()\\"rJ' CJ'C'ta(,l'on~ agr aho\"l' the ~urfac(' of 
the grncleel plain:;, anll tlw." ri",l' haJ'l'cl 01' only partially clr~troy('c1 

in iheir tl'11r ,.;trndllral rl,111iioll" a~ J'ielgr:, 01' Illesas. Tlllr~ we 11<11"(' 

the ridg('~ of the ('a 1'1 II ('II Hncl tl\(, Santiago 1':1llge~ a1lcl the' "Ifari"l'al 
1I101111t<1ill J'ielge l':xt('IICli1lg l1()rtlllr('~t\\"arcl l1('rC)~~ thc.' Hio Grandc' 
t()\raJ'd rhl' ('hi~o,.: IIIOIIlltain" frOlll the ~ollihl'11"t. Th(':'e ricige,; 
mark lilll'''' of ()riginal uplift:'. \\'l'~t of' TC'J'lingl1<1 (,),I'rk ihe :'a11l(> 
rocks forlll an estensiyc tilted 111('~11 1111,1 thro=;c again ri",e into a 
elome in the ChJ'ishll<l~ mOllntains to thl' nortll\\"(',.:t, Thr !:\oqnill.1": 
flags are ll':,s 1'('~i"ia1lt hilt their C!i~i1ltr!-!"J'atio1l IWH'I' kl'<-'ps ]I <1 C'c , 
with that of thc' shales and lIIarl~. and thlls \\"l-' filld thrill fOl'llling 
"loping hel\(,h(':, horclc'ring" tl\C:' riclg('~ fOrlll!)cl hy the' other lillIe
stolles on which llI(>." J'l''':1. Th(" s;1I1cl~tonc',.: in the' Tl'r1inglla hcd,o 
oftrn form IOllg. low. allll Ila ITO I\, ]'idge'~. wh(;]'e t lwi r i i It('cl (>dgc" 
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al'c eXI"JO~ed. illit Oil ;1<'('Ollllt of til(~ir lilllikd tiliC"knc,,~ they eallSf! 
110 high rdid~. TIl(' ignefJ1l''' ro("b, \rhich are n:mally Il103t re
,.:i~tan(", f01'1I1 1I10,:t of tht' high relid~. j)ike~ all(l :'llrfa("e flows, a~ 
wplt a~ illiTlI,.:in':'. ha\e w('ilthrred Ollt [["(JIll their llIatrix of ::;edi
lIH.'nt~ all,1 fonlJ 1'('lid~ of IlIO~t \aried fOI"lIl":. Hi(lgci' prokdecl 011 

1111(' ;:id(' II.'" ;111 illtr1lsire ;:Iw(,t allll pn'';t'ntillg nn e;;earpl1lcnt of 
l'r()~ioll 1111 til<' otiJ('r ,In' \L'ry (·OIJIIIJOII. n()IJJ('~ fonlled hy ll(lliftctl 
silb ;)1Ii1 lo('C"olitl''; are Iwxt in freq1ll'1ll:y, We ;dc:o ;;Ollletilll(~ find 
wall~ mill ri(lges of dikes an(l 80111(' 1ll(~~aS protedell hy (·avpings or 
":llrf;ll'(' tlllll"":. :\fallY of the iglleoll": illtrll,.:ire bodiei' are:=;o slightly 
;dl'eetpti hy wcathl'ring that they exhibit. allllo~t unchallged, t.heir 
original 1ll01.JP(1 forlll. 

TIlt! lllaill \\"p,:t ho(ly or tile (,hi"o~ lIJOnnLlill":. the ~il-("alletl "riBI 
rm·k:· l·OIl~i,.:t,.: largeh of nn intrll;;iYe ho,ly whieh ha~ once beell 
('or('n~d 11\' ;;ed i IllPIl Is. alld which, so far as the pl'esent topography 
is ("oll(·prn('(1. JlJII,.:t haH~ hall the ~alllC hi~tory as the other intru
,.in',.:: it ha~ breIl lai(l hare hy the ]"('llloyal of "~ujlCriIlCumbpnt sedi
lll('llt~ illld yolcanic tlO\l·~. SOllie' of tlte latt(:r arc still left ill 

J1at("h('~ on tlte highe,.:t ~ulllmit8. ~uch as RUlllllld peak, Lost ~fiJle 
(lpak. ('I'mI' lllolllltain allil a platt'lIu ~ollth of the Emory peak. "'he 
faer thai ifIe~1' ]'('fllllill a~ a clmt<'I' around the greaje~t laccolite in 
the frgioll ;-<uggr"t that the yolcanic cm"erillg \\"a" originally heaviel' 
at thi~ point nUIIl fartllPr away. 

B. HISTO[~Y OF T[[E D1L\IXAGE. 

Tite Bio (~rll11dl' i~ tite Blaster "trealll. ,llld it ha" mainlained its 
('(Jur~(' a('l"o,,":, 11 IlUlll\J('r of fault;.: a 1111 folds. "'ith I"('gard to the 
gl'ologicul :,trul"Turl'. it;.: l"our"e i:i (·learly alltee-ellent allll was (lder
lIIinl'd brforl' titt, Jlre~('ni ;:;trlldllrp" \\"(~rl' all (1(>\elopp(1. 'is llIaill 

t riiditari('" frolll tit" north ill thi;:; regioll ar<~ Terlinglla ncek, Tor
nillo creek and ~I iral"ilLlS creek. The first Olll' drainR a large ter
ritor.1" to tite \\"('";;1, allll Ilortll\\"('~t of titt' (,hj~o,;. antl it is clearly 
slIll:,('quent in ih dwrnrier. 't Ita" adjll~t('d it::;elf to the larger 
gcologieal "t I"llci un',; t'llcOlll1irretl. '1'11111' i t~ 10\\"('1" e(lllf":'-' i::; CYi

dCllth" detf'rmiIll'd 11.'" the g]"("at Terlingua fault. Tornillo creek 
draiIls ihe noriit allIl ea;.:t ~Iojle of the C'hi""os HIlII thi~ strealll ha::: 
likp\\"i"I' hpen iltfhH'nc('(1 1)\ the geologil'1I1 ~trtldl1t"(', for it. follows 
in the Illain tlte lilW of tlte ontcrop of' tltE' ~oftpl" ~trata .. -\1 it~ mouth 
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it has caned 11 "hort. e<loon through an uplifted lilll\~~lolle 1111<1. so 
far, it hcre retains :til lInteee(]ent ehnractrr. The "\[iravilla~ l~ 

likewise in part allt('l'erlellt anc] in part ~uh~pqul'IIL The main 
~h'eam follows the ('a,;t ,.:iell' of tIlt' Santiago alld the Carmen 
r,mgt's and ha,.; Il() (]()uht· het'll helel in plaee hy the grmt. fold of the 
range,.:. Rut two of il~ wP:,t trihutaries ('1'0';:; over from tilt' Irest 
:;i(le of the folel. TIl('s(~ are antece(]ent. Per~inllnoll g'np Oil the 
~alltingo rallg!' Inark" thl' fortlH'r ('ro~~illg of another irilllltar.v 
frolll th!' ,;anle (]in·dioll. wllO,.:e upper portioll hai' lat(>r IWCII C<1P

tlll'ed h.I' Dog <:n·('I\. It iliaI' he that the upper part of the Tornillo 
crcek ollce -,lrainecl in tlw ~alllC direction, hut thi" ('all only he a 
conjceture. 

Til gencral tht' elrninagl' or the ('hi~()s ('ountry is ill a stag(" of 
ae]j ustlllC'lI t to geologic'a I ~trud 11n'. :\ early all of the sllIuller 
st.!'(~allls are through this stag(', tlw largrr ('['eek~ nre still in it, ,wcl 
til!' Bin (lrandr ha,.: hanllr wt rlltrrr(] upon it. 

c. ~TB,\TIC; B.\ PH),. 

111 n"de,,, to 11l1!lc'l'stnud Iht' !-.!'e'olo~i('al "Inwtllrl' of Ihi~ ('l)l1ntn
it i~ l',;~('lItial that Wl' sho11ld fil.,.,t Idlow tht' narm\' ,1IIe] tllr Ihiek-
11(';:-:;: of the ~ir11ta frOlIl wltieh the pntin' lallel ha~ h('C'1l huilL Tt i~ 

Irr11 known t.hat. tIl(> helld("d 1·(Ieb. "ueh a~ lillw;:tonr. cl<iY;:. mark 
alld :;anel"tonrs haYl' hrrn laiel llellnl <I" srelilllPnh:: on t.he hottoms of 
~l'<1~ ane] l<1kr~, nnd lar originally in a horizonh11 po~itillll. 'I'll(' 
fir"t ta,.;k of a g('ologi~t lrorkin,~' in <111\' rt',~i()\l i,; io make out I II(' 
g'enl'ral ~edio11. or ;:\1('(·('~~i()11 fr011l hC'low uplrarel. of thr ;:ryC'ral 
forll1atioll~ i1l1d "h'at;l Irhieh h(' finll;; pxpo~C'e] on the surf,l{'e. He 
r.llIst· 1I1('a8t11'(' their thi(·klll';:~ anel ~P(' if thi~ i~ Ihr sanle cYrr.nrhcrt'. 
or if it. (]ifrer~ at elifferPllt ]Joint~. He 1lIl!St. make out if all of the 
;;trata are rrp~enl a~ originall.Y laill clemn. or if allY of thpnl 1I:1I'e 
he('n rrillol'{'ll preyioll~ to thc Jrpof'itioll of later beds. Whcn thi" 
is dell1\', he will hr ablp to un(]rr~talle] the ~trllctural featnrc;: of the 
lanel. Hc Irill ~ee Irhrn' it: has beell (,Ievatec] or where it ha~ heen 
~unken. where the strata hare hpPll £01<1('e1 or whrre they ha\'c heen 
hrokC'n. <111(1 which strata hare hl'("l1 (,tit alnl\' hI' ero~ion nr whirh 
lil' llllri('d hplcl\\' tltr "urfacp. 
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.1. '('llC (;\O:::\EH.\1. SECTIO'\. 

The olde~t ~edill}(·lltar.l· ro('k,; ill iiJi" n'ifioll i)t'lollif to tiJe l'alileo-

7,0](; era. j.lJo\"e the~c olde,;t ,;edilllClll:i IIC~ filld tiJe J..!)\\"er Creta
ce()us JiJllc,,[one,;, which in turn arc ("01 eno(l 1)\· \"<\riou,; ,;()dilllent~ of 

the l"pper Creracl:ous. Thl:i'(~ are o\"crL1in, ill a few place,;, hy 
110w~ of lara a!}(l by iuff,; of a iatl'[" i1lre ,lilt! by (·hl.I'; ,lllt! g\"il\"e1s of 
the laic Terriary, The !IIo::,t l"l'l'('llt fnl'lllatioll c()lIi'i"t~ of the 1;111,1 
clrift aml the Hllu\"iulIl nf the Jlr(,';(~lIt streHl1I \"alleys, TiJl~se on-die 
all of the othpr rO('I\-" 1110],(, or I,',;,; persistcntl.I', 

\\'ithin 11 l'ildill~ of t\l'l:nty-lhe IlIilr,; frolll ElIlory pe;lk ill the 
Chit;oS Illollntilins 110 old(']' ]'(H'ks tiJall tile :\Iesozoie ,Ijljleilr ;Ii lh(~ 

surfn(,e on the north ,;itll' of til" Hio (;rilll<!c, iJllt IHri-iIt'r north 
IlIIll'h ol,lvr ,;(,;limellts (,OH'r i11l ;11'('i1 of at 1('.1;;( :IlO square miles. 

c\s the"l' tilJ'()I\" illlp0rtil11t Ji,:.!ht ()II the ,;tr\lc'tul'l' uf tlw rrg-ion, be
i11g till' Iwan,,,t ('xposures uf rock,; l\"iIicil 1l111..;t ulldrrlic the entire) 

C'iJiso,; ('011 Ilt r,\", iI hrid a('(,IJl111t of tht'll1 i" in('11I11,~(1 in t'he .~eneral 
,;ectiull. (,\"('11 tllllllifiJ thi,,; ,lU'olillt i" nC'l',',.;.;a I'i II' illcol1lplete nIHl the 
olttl'rop" lie ,Ii"hlilt frOl1l till' Chi.;o" lllOllllinin.;. TIi" dil'i~ioll,., 

of 1111' ('lllire ~('l't;()n, tlili' lliOi'(' or h'~~ flllIY dv,.;vrii)('(1. i~ il~ gil'en 
ill t lie iniJlc brlo\\'. 

T(lUi" E.cliibiliJl!l IIlc F()l"Iilllli'Jlls Idl'Jllijlcl/ iii 1111' ('// ;"I}S ('011/111'.1/. 

Caenozoic. 

~lesozoic, 

Palaeozoic. 

System. 

Pleistoct'ne. 

~erit's. 

~!Io~enc and 
Pleiot'ene. 

Format.inn';. 

Lantlll"ifr, "nll :L1lu\'lum. 

I)ug 'Otlt, clays 11 nd gl'a Vl'b. 
I ;!!l{,OllS J'oeli:s and bedded 

t.uff and ,gran'l':. 

Chiso-. bedS:' 
Tot'llilio tH'ds. 

r pper CretaCt~Ous. H.a~ t h'Snh'\\.~ \.leLls . 
. Terlingna h£'ds. 
Bnquiilas fla,!!s.-

Uuda lirneston~ and Dcl Hio 
LoweI' Cret.aceou~. ~l'lay. . 

,T. ueiett'rmlrlcd liIlIt'stonp:-;, 
! sha.le:-:; arlcl congiollJor<l tmi. 

l~arbl)niferollS. I (;ar1.J~~rr~'~'Oll'. Cibolo limestonl', 
--,-1--, ._- _ .... __ .. _. 

Ordc)\'ician. 
~!idntc 

Ordovician. 
!Limest,ODPS. with chert.s 
. shalt~s and cong-Io::wrates. 
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(1) TI/(, PIl/'(I'(J:aic, 

In Ill(' illlllJ(',ii"t", li('illity of iil(~ ('ili~()~ 1IIIlllllt;till~ iill' P,llul'ozoie 

~c'di III I'll h n 1'1', ns n 11'('n, h' statC',l. hlll'i"d 1t!lllc'l' thl' Crctae001lS rocks, 

htlt, till' Oni <l1I,l til(' ~;llIti,)go l'<ln!2"l"~ 11I(ll'k tiIp II"l~~tC'l'll lilllit of an 

l;plifIP(l <l1'C',). II'IlI'1'I' till' ~r!''-():7.0il' }'(l('k~ iI'II'" 1.1~('1I ]'('IIIOl'etl. nnd 

Il"iIl'l'f.' till' oldl'l' ,-,',lilll('IlI" 111111' <I},(' "\)1'H"1. TiIe lle;1l'1'st ol1terop 

is ill l\'j'"i:IIIl:OI1 ,C!;lp. 11"111'1'1' ''''l'k'-iI"i,'~ nll<i ~:l11(hioIlC'- l111tlerlie 
rhl' 11l1('('1' ('1'l'r<1"('()tI~ lillll'",tolw,- llIH',)nI'OJ'lli<ll,Jy. The arp;t I~ ujJ

pnl"'l1th' "'lIl<l1l <lll<l dlllfiTll',1 10 till' "<I",t l'll,l Ill' tile gap, Xo f()~:;ils 

\\'('I'!.' ll,,jl'" Iw}'(' ;lllll tiI!' <I!2'I' of tiIl"'-!' ),I"l,- a}'(~ 11 Ilk 11011" 11, ('xu'pi so 

f;II' :\,'- it ('<111 II,' IIl<1<i1' ollt frOl11 tll<'ir jlfl",ii ioll. 

,\\)"Ilt j'ollrtl"'ll mill'S in tile- llllrtil llol'lllll'(,,,,t of P(-,t'SillIlllOlI ,[tnp. 

,ll1,l 11<';11'1," (hIP (,<I,t of ~nllti;1g-0 lH'nk. ,imilnr "llnl!'s <lIlIl S;llllt'tol1e~ 

<11'1'1"11' ;1!2'<lin. <Ill" fl'lllll tlli~ jl()ini. ;)'- 11(' !ra\"cl norih. 0111' ]'I)all is 
O!l P;11;1I-'()zoil' 1'0(':,'- <Ill ill<' II";n to ~LII';lth()n. [In,1 fl'ntl1 tllel'i' to 

,\I1'lll\a, \Ll!';1thllll ii"", ill illl' 1'('l1tl'I' or ,) Il'i;lnS!:l1l<lr rtH';I. ,,'il,'re 

till' ro('b or tll" 1',,1;H'oZ(li(' "I'n ;11'(' 110),': lIW'I)\"('1'I'rl. TiIi,,- :\1'1.',) i", 

II()lll1,ll',1 'lll tiIl' III''-i hy liIl' Onl I'nnC!,'. 011 tiIl' Illll'!h hy tIl<> 01;1"" 

I1lfJlIllinill,'- . .lnd Oil t'lI' 1'11'-1' O1n<l sontll hy a II"~" l\"t'li ,lpfil1f:'(1 lilll'. 

1'.\ll'ndi:I.~ fl'Oll1 t:1I' llllnh,';)sr to II", "'lllt;III'I','-i. nll:l 1l;1~.;in,c: '~"l11e 

,lisl;)l1l'" I';l"t 0:' H;l\III011:'. 

Thel'\' lllll'-t III' ,"('\"1';)1 IllIlll~'llId f""i ni' ,,-,'<1illll"III'- "\I")'-I''' ill t',i.; 
;)1'1';1. TI!PI' h;II'" IlI'I'11 f"l,ll'rI ,111<1 Lllllt(,,] ,mel (lip. ll"ll:l I 11, nt hi~1t 

;lIl,~II''-. 1';1:1"1' to 1'11<' '-11 111111';)'-1 Ill' i,I lil,' I!IJI'I:II\"I',"t. ~r'y nip 0\"('1' 

tlti'~ ('Illllli 1'\ 11';1'- l-ill'l'i(',J ,)n" 11() 'Itli'l'l!,f "0111<1 1:1' 1I1;\I!,' to l1l";I"III'I' 
the i]li('kll"~~ III' tilt'S" rI('Jl()'-it~, III :],,' ~1l11tll !l;nl of till' ;)1'<';) t1",\, 

('oll"i~t li!I'!",'h 'Ii' dill'k ,'-:I'I!"~ il11<l hll""illl:I''-, Thl'~" "llnt,lin 1)(':1\\ 
l,'(lgl'~ of ('III'I'lI '111'll'tZ. IIhi,,11 I'i ,'-' , ill 11I11::!' I'ill,:::p,- I'll 1111 in:::' from lli(~ 

IIllrtlH';lst !o Ih,' ';llllthll'I','-t. TIll' l,h,'1'\" i~ ll~llnlll' inil'l'iJ('llllp(1 \\"itll 

!I'<I.:::'I','- of (!;)I'k I illll',,-iIl])('. I\"lii('h TW\;' ;Inrl lhl'll ('Ilnlilin 1'O1111ll '1ll,1 

loaf-lik,' ("'III'I'I,tioll'; Ilf' 1,\1,,1'1. '1'111' l,n'\';lilin,C!' ('(llol' of tiIl' "ll!'l'! i~ 

\\hitl'. hl!t ir i" '-OIIII"il11<''- hL)('k. PT"C'II. lJ\lli'-:I. or of :I hl'O\\"ll or ;t 

1'!II"i~h 1'01,,1', \Yith ~(llltl' of 1111' linH''-hlll''~ 1111'\'1.' ;11'1' tllin "e01lll~ 

"f "'ll1d"lnll"~ ;111" ('lln~I()Il}('}';HI''-, 'I'll<> liltl!'1' n~nalh' ('o])si"t of 
\\'('II-I\"ol'll !\(,I,:<Ie.;. lllO,.;ih of lilll!,'-t01l1'. hui ;lI~o of 11nl'I1 quartzite. 

III ~()l1l1' ,-h;)I".;. Il'hil'h ;11'1' ;).;'-ol'i;lil"l I\"itll (,1 1(>rt :l11r1 lill1,'''iolli'~ iii 



1" 
a I'id;,!"(' Oil 1111' ~(Jl1 1 11 ~idc or .gdwnnl".~ 1"I',·,·k. ;d"lld 10'11 IlIih·~ 111>1'11,
'-:I.~{ ,)r Sall!i:I;,!" 11I':'k. t',ere i~ HlW·~tT;1111 111 wllirll l·llll(;1il1.~ 1;l1'.~" 

" 'lIu'rd;"lIa ry i l ;!;!Tt';!ilh'~ nf (-t·y;:.I:tI~ nr ltilril.'. ~"'lIt· of 1Il<'.·,~ n;!

;.:'1'1'.~illI',. aI'" il rnut. i ll (li:11IIrit' l' . . \11,1 '·Im";."! III ",,(ulIllHlr "1'."~(;l I.. 

]": :oi i;lii ll;,! rnnll the ,'cll h"c or the ' -lI lll'n·l i"II.- , 'I' ll" ItlitH'l'nl >In·' 

.~,·t'll (" roll.,\\" II " j rnil1111 :,1)0111 Ih""I' r,~·j ill ,hid,III'''"' :lIld l ilt- ""11-

1·1'1·li,," .~ in " lit ' p lnl'(' "PIK'il l'f',1 10 IH' P'"t'.';" lI t ill lilr.~(· qUillllit.l". TIl<
lilll<' . .;I"II,·'" IlwIII.I,1n·", 1l1 ',- 1'1'l"11II'1I1 1.1 l,illlillill""~. ~Illll" 1,·,l.:!,·.; 
('''II~i~1 "I' ",11;11 1 \I"lr ll ll r.:'::llIi,· rn l)!IlIt'l ll..;. Frol1\ Ol!!' "I' I\w",· ~"'II" 

r,,~~il r l"I ::III"IIi.~ 1\'1 '1'" ",1.;,'11 whit'h I ll', {'hnd~'~ ~khlldwrl I I ;J~ i,kll
('Ih·d m.: I II!' tolll,'1' 1'0 r! i')II~ or 1),,: ;_..)nl,('II;1 or il '!'rill/w/nl', ,\."'~"

('i'l ll''] wil li nli~ (lIt'I'(' 1\'t'I'(' <l1~(l " ""',:f"III'.nllil,',~ ISlri""/I,<?I , :l 

!,'I//h/l'.<"lIilll~ au,1 l"',~;;ihl," 'I '/"llllo'~J ,ir", .\ ,C!"I.~kl'l'l ~o.r fll' I lw ;~('IlII~ 

('Yl lom II;I ,~ r"lllld in ;111"IIi,,1' I,·d,~t', ,11101 i ll >'Iill ,1 1101h'!I' lillH'~(III1!' 

:I .\'''''''''''I/'i", W" ,~ 11111,"1. .\ 11 "f !lll'~" r(l~,~il~ ,n'r\! \'ol1c('(I·d ;lJ"U,~ 

II", \1',1 ,::"'1 IWid 1I,'al' Il id,::" ~Jlril1 ,:: ;)ud nl oIil1'cl'cnl poil1l~ ~onlll 

rrolll IIIi>' I'ln(',. r,,,' " .li~Llnf'l' "r 1"" Il\ilo'_~ , 'Thc ;;,1111,' kind (Ir 
n ... b """Iinll.· w.dl, fl'lIlIl Ihi" ~I'rill,:.' M hi' ,," t,) 'Peiin ( '" 101';1010,, 

(UIII' IIlih',~ :0;011111 of \1:11',,11,<111. \1)1'11, r",nll 1'1'11:1 ('01"1'1)01,, w" 
filtd ~ll:!I"" , lill . ('~I""" ,~ , 'Inol lI. i ll ""I1 ,~,!'1 """,""i, '~ , hili !In ":I,'r! 1 .. ,01", 
,\11 ,III,,!;,,;,,, ,I Fis/ll lil",,'" (P).:1 /lI' /II,IIi'Iil', :111.1 j"in(>, .. f ('I 'inoid 
~f,.m ," 11"1',' 1II ' ~"I ' II'd ill II ... lil,ill ilr "f ) 1'; '1';11\,"11, 1r)h'I'I' I I", ,Ii!, III' 

,~I ', ·lil' "' ld.: " ... . YII IIII:!,'I' ih:l l1 1\'1' r"I'ItI:tli"1! whidl ,'""h,ill I I", ..t ll'n 
,':'1111) ' or 1\''-111 (,,,1'01':1,1,,, 

'1' 1", Ihi,'~,W;;'~ "I' I), j ' ,,'u,j0ui ~,'r!illll'lIt~, 1\lli,,11 n"" .~ " "II " " I) ,, ",r 
1,l.lill~ :11'"Ull d 'Unl'"l h,," , i~ lin ,111,,101 ,~I'\"r:11 Ih" lI ~ illl, 1 (','('I , ;111. 1 

tlil'," 1''1'.'' tif\"I,\' ""Ilj " ill r"l'I lI ;lti"Il .~ "r III",',' ilo :tfl nw' ,'g,', 1:"" 
111'<'III,r-lil" lI!ilt,~ II", 1'1\;),) fl'(lill Ih,' ( 'hi .~,,~ "\lIl .~ ,"','!' fil,' I',t ,:!">' "I' 
1""1,, li!!,',1 ill Ili.:.: l ! ' 1 II,:..d,,~, 'I' ll,' r,,--i l ~ ;!'''''''i:l(",l lIill, i l".! ..!,,"'I 
;;.IHII\' tl",1 ,~Olll " -lIr 11]1'.~" ~(":ll : l 1",I<>lI,': I" Ib, 11,.,1"1 i"i:I !), ,'1)<1 Ih. 

"'khlll,I",1'/ illl','I'.~ Ill:d t!II'~" :11'" !If IIII' '1" "'1) 1" " !,,'riod, r " hi~ 
1'11 ... ~il'nl (~l'o,':! " :!l'hy III' !Ill' T,".X;I'; "" ,:..'i')lI 1' I'''r. n . ' I' , I !'ill ('xl'''''~~''~ 

iI ,I>' hi" "I'illillll Ihili Ih,' l i lllt'~(nlll ' ~, ,.:h:I ) "~ , I'bo .. IIr j Jt\'~I~ l'1ni rl ~ 

III'!\' I ", or 1,11\\'('1' 1I,,101,,,,],(,I';! :1 ,:..""';' :11,,1 1111'('" j" 11,) ,':",,,11,,,:\,,,,11 In 

,1"111" 110:11 11." .-.:illll'i:JII 1"1\'1,. ai'" 1"'!'I" '':''III",1 ill lhi ,~ "\I"II..:i\·" 
"HlllloI,,'\ nl' f"ld " ,) ~lt';ll:I, l'I'(1.(·t'" ,lill,!! I" Ih. , 1l,)I'lh'I'l',.:t 1'''''111 , rnl',l-

1'''.1 ,j,· , 1 ';"""''-''I'h.\' "i IIII' T"~'h I:,'",i"", I:' T , Il i l1. IT, ~, 1;",,1. :-;''''1, 
T"I'"",,',,! .I,i,·,,1 ,\11", lIr (III' l ' nit "'! ~hll,'", F.,li" :-;", :1 .. 1', I. 



Hall"/;1I uf l 'hc l..iflil:el'sil,ll of 'fexa,,; , 

tholl IH! tin,1 thllL Ihe dips, which are }ll'cruili ngly to the north

wc . .:t, gJ'!)w Il'",,': "tL't'P, We arc cdJell tly going away from an axi" 
'01 uplift a nd we ,Ire presulllabl~' ('olHillg to sediment;; Irhich ;H'C 

lut .:1' thull tlHhl' l' ll{"ollntc rcll nCll l'el' to ihis axis. 

\"<11' .\louln, which i~ 11 stution 011 the ,,;ollthern ! ' Ilci tk Hu il
nmd a l the \\'c~t coruel' of tile .\LU',lt hun l'ahlCozoie area, 11'1' fi n J 

.. ;!Iilles JlHl lillle~tOlle.s thaL dearly Uclong to the LPPCI' Curuollifer
'.1", ;;eri~s . I n tile .·\!tlll!;l llLVulltni u these ro\,;k" form tile greute!' 
pun of the lllU~S allli 10 the 'cionth of it the series ulIItrOp for 11 
.Ji~tHlI\,;C of two 01' tim.'C milcci, _·\ !ong a lIorth an,1 ~otl l h line 

d('ro~." thi-s mouutain tbe dip is to the ilurth <lilt! inercil~c.~ ill steep
lle.~~ il~ we ' lppJ"ont"i1 a g r1lllitc u n~a lying tlru mil!:;; ~oll th of the 
t:l'ull ltlliu, 'fh~ s~('lioll of th~ l'il d,,)l\ir~'l"<)LI" as ~ce l1 aIOll,,;" !hi~ 

iiu,: i.~ ,\\'Ollt as {olloll's: 
Th1c~" . ·~~ j" r'·Cl . 

. \ tr~;l!lI-colun:d Iill!~'~[\lm' nllll\o.-t wit hou t I,edd illg plan.::s tl nd 

~OlllCldllll cl'y,;t,li!inl' jll t("xlnrl'. fnt!lling" a high rCl'ti(,HI 

('~l:il!'j..IHI"'Jl[ ,II! ilroll ud tlte 1I1l111 1t1ain . Olj:,Nlre u'ac(:"~ of 

Ol'h'lllli{' fnl)!Illl'lIt~ In'n' !n'\jIl(,I11I .\· tl l ,~ ... t"\"t"l. hu t Illl idt'Jlli-
fj,lhle fo~~ils ., . , . .. , ' ... , . . ... ... , . . . . [iUti 

Thill 1oI~(ldcd lil l lt'~[(llh' "olliailling ~haly aU LI "<III'\Y .~ tr.lta, 

Tho:: lime;:tont! is Illu,;rly ill lilYcl'''' f r01l1 thn.~ 10 ::: ix iu(:hc,; 

Ih id:. Tlli . .: JltL'lIIlll'l' ("oJltaill" "'l/sl/ lill" ill gTI'ilt ahlllld;LIU'I: 
,j[ lillH)~, hut lIIo.:;lly oul.y \'('1'.1' miutlt{, .\01111<;' i n dirit1l1al~. 

[Hh{,[" r()~.~iI~ noted 011 t ile !l<wdl . .:i,ll' of tILl' IIIULlll!.\ iu wen' : 

('/1')11 dc,;, P"y ,/(/,r. f>l'fId urf u.~. ''!''Ii, in uft!. .I /1:I'/,:dlll . ,\ 
p.\·giolinlll of 11 tl'ilolJile. Fi.,'f,r/ill/II.". a '~I'i]\e vI ,I fi.~h, ;lIld 
joi nt ::' (If I')'inoitl ;:,Ielll~, ......... .. ... . . . ... " .. ,. ·tOIl 

.\ "l' l' i, '" of ~hnle", "" llI (I ~I"II".~ ;Illd liIlW51'1lll:'::', with a ('Oll-
. :.woo 

1-'1I.;,[li,"1 ",Ijlifl,lri,'/! "r it 111(1;]\'1";)[1,1.1' 1;lJ'!!I! ;:.ize OO::CHr5 in pro

fll~ i oll in ciOlllC li ll tt'~1<IJ lI' it"J!!c'; in till' 1I1'['\'r hnlf of the lo\\"c~ ' 

di\-i.~ i oll. :\el1l' it..: Jiliddic tlll'l"C j,; a ("Ul1g I OlIl~' 1";lIt~ twell ty ft,(!1 ill 

thi(·k t \e~~, whil·1t ("I"Iltll\ im: IlI'hh!e~ n~ IHII(:h ,l~ three inc-he;:; in (Ii

'11110'11'1' . T he j,1t'.!!('~t l'1Il\~i"t ['or tile 1Il 0~ 1 pur't of ;\ line browll 
'101Il1'P ITt ". whi ll' ,11<1':1' "f ~tll,llI\'r ~ih' ,11",' of wIll!!' CjllIH'tz IIJld 
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loi,ICk chert. .\Jl :He wdl J"ollu,h!11. TIll' \'(fuglolllO"rHtl' I~ 

cemented by n Ila rk grlly ("ilkul"t'ou~ ~ton.,· IIl<1 to.'r ia l, whir·h \I",I ~ • .. ~n 

10 con tnin ;;ome shelL; of Ll"<l£'hiopod.,:. ~OIllC !'r.,·oZQ'I, 1111(\ :1 (·ural. 
Some hunc\rcd feet 01" lIlore Ullll tll' th is "onglotllcrntt! thel"e i.~ a 
Ihlrk lillle;; ionc wltidl ()(,cl1~iollally ('oll1'lin~ Illltll{'\"OU." ,~pl.'(·imt']I ~ at 
,Ill fllllllionoi{l. ;lntl il.":;;()(·iilic!l I\" ith l hi,~ l\"l're noted ';:0 1111 ' ~1\'111~ o! 
('r invi{h, ';;Ollll' :':'I .~h>1"O}lOtl ;::, ;lnl] iIIl ,.\ /"I"/t('ocidllri.s . 

Thi;: seetion i,::. tIll' I'qlli\'it!o:>nl o( tlli' ('il,l,l" lilllC~lolW a t :-:;h,lrl~I' 

ill P resid io (·OIlIlI.". It pl'olmhly ,',dr lld .~ I\n \\"u into lilt' Aha I,ed~ . 

whit,1t 1lI111eriie till' l'il,olo lillle:<tolw. T ill' Ihil1-bclhlt>,l lillll'~tl)lll: 

.!esc-ribed in the ~e<·tilll\ :"l ho\"(' IlppE':"lI":< in :1 rnl"in(' to the nortll
Ire~t, of :\ !iud,) mouut,li n;: :\lu\ tlw I:1\'I' of thi;; OIlTC'I'I)P i~ ,ll mo51 
ill it;eJf a Jlroof of Ihl' i'\l'lltity of Ihi!> lililestolle wiTh The Thin
hClldctl limc.~ I Olw of Ihe Cibolo fOl'lIlntion llClH' Slwftf'l'. "\ nother 
I'ric1cHre of the i<lcutity of the tll"O i;: The p!'e~en('c at hoth pl;H"e~ 

of a ]lc(~l1l il\r bend-like fo~.~jl ~Ictll of IlIlk nown l'c1ntiomililJ. 
WII(' III(' I' ]'e,1;.: of the LU\\'('r ('n l'bon ir('rr)JJ .~ ;lnd of the n el"(lIlian 

nge;; will lJC fuun ,] loebn'(lll :\lIlHl'l !lIollll tain ;Jlld P eiia ('oirmHlo. 
'\1" II"lleThl'I' Tllen' i~ il ll llnc·olll'tll"lllil.\· bchl"(,(,ll till! I -Pl't'l" ( ',lr\I'lu if
" I"\II1.~ 11111\ Ihe 01/1£'1" rorlll:llion~ i~ nni- \"el known . 

. -:nlllC! lilll(, :I flt'!' till' \llnllll\,lin f{\ll\~ of flll';;(, 0111(·)' ~e(1inh'n],: 

ltad 1"'l'll ],-,\"pl('rl down b," l'xl('Il .~i\"(' I'rn~inn tlw n>[!iOll was :l!!:lin 
suhmerged lind n nel\" ,~nl·r('~."ioll of ~('dill\{'n t~ wrr(' lilid Ilol\"n i ll ,Ill 

(11)('11 seil, which i,; kllfl\l"ll io 11<11"1' hill\ :1 rI'lltill1lOl1,~ exten;;ion from 
('(llInclll to )f('xirn ,1!J(l wllidl ('nn'I'cd 'rl'~trrll 'I\'\n~ ,hIring' nenTI.\" 
fhe entir(' ('r(>!!l('('oll.- :11lC', Tlw ~er\jlll('ni'~ ill thi .~ ~ell ht1\'c fI grent 
11Ii(·kn(';.:~, no 1('~,::. thnn :::'(JO\I fpct in \\'('~te rn T('xn.~ . They consist 

,',f hE',W,'- lill\('~tonp,~ with >'UHlf' ;=11111(' 11Il (\ ('"oll,!!"lome l';lte below; 
An,gg~' 1i1lle~tlme.~, (·lllllk.\" r (l(·k , llllll'ls. IIllfl ('ln~'s in their middle 
portion ; Allr] .~nllll." tOl}(':<, dn,"'; :"lll(\ tnff:l('poll~ hells IIboye. "'c will 
lit-:;;i 'les<'1"ihe ill(' 101l'I'r <1h'i~ioll, 

1'1/1' 1.1)"','1' rrr!II("('()IIi/ Lim('slonrs, 

111 the Clll'IIlPll allll ,"'fllltiilf.!'O ),lIn,!!ei<, ill tllt< (:hri"tllHlS nnd !l l(; 
)TnTis('1I1 l1loll ni:lin;;. ;Wll ill the )[('Sil de Angllila the T,owc]' ('r~
t;)~'Oll.~ liIl U>;:IOIl('._ ,1\',' ('"t(-,Il~i\"('ly ('xpo.~(-'/1. hut the wllO\e S \l ('('e~ -



.. joll of ,Ill the IJol'II.~ hll~ I),)t hc..· 1) ~\'l'Il , it i~ e~tilll,lted Ihilt ,I 

thjd,lll'~,~ of lIlore th,m :lOtiO fl!t~1 i\ppl'.\r.~ in the 1';1I'I)lCIi rangc, 

, \ 1 tlu' lllOllth "f rhc :-(;lll(a H.·I,·ll:1 ('lll),!l] tllt~ J ,o\\'cr l..'rCI,j!:CUU~ 

!illl!'~to IH 'S ]';;;c I'-JUt) ft·I'!. Hilt <II ncilher or thc,~l! pl ill,t'~ i" tlw h,l~(! 
,,1' tlU' fo rlllation ",\}lMed, Thj.~ I·\JIII'·.~ to "i,"'" ill Pel'.~illl!IlOIl l; ap 
'Ili d cl~"l1"hen' f<lr1lwr 11"1'111 in t ill' Ord ,Ill.] t h,' :-\:llLti'lg-0 rang-t·;: 

lIw l (I II lin: ),ol"d'~r~ "r Ib" 'Iaralholl I';d ap,,~"i,' :lh·.I, lI"il('1"\' ollly 
!I1,·,)tIlI,ld<' H1<'!l~lIn'tll('llt~ Iw\,<' 1'1"'11 111;1']". 

l'I·f.~i/llm"" I'/I), . 

. \\ 1 \'r,~iH'1l10ll ,~ , II' ,h., I"\\"{'."I JIIO h'I'1 " r the LUII"('!" i 'I'<'l:l(·,'OU;;' 

""I1~isi of ~11<11.\" (·:II1-,I1"'·'JlI .;' ~lml;L Irhi('h arc 11"1 'rell e.\JH);;('u . 
• \I ,OI'r Ihi~ li\\~ il $lllll"piy 1l11l1'kerl I·OIl.,.'I()!lIl.'I·iItC. ;lhoU! tWI·llt." feet 
ill thil·klll·$'" tl)n~i~li n g- "I" 'n'll-worn pl,l,hJ('~, lI1o~lly of (·hen , Thc 
1" .1;.:-,· 111,1.1' 1.1' ."1 ... ·11 f01" .~I"I'l":l1 IIlil,·.- I" llli' north i'l till ' l':I~t {nee of 
Ihl'l"ilJl.:,!",', "\ h')I'\' i, Ilwl,' iHe TIro or rll!"I'(! hUl1i!l"I" ! feet of !ime
,-("tw. ~O1l1(, la\l~l'~ or wlli\"ll wel'c ,~rl'l1 I" (·onbil1 11111Url"OIl~ i1l1-
ill 'd, I\''' h!-I .~ of Ilt/,iI" li llrl "'./"II/If!, Hm·llI . 

. 1/1111/0 . 

. \IlOI !ler pl,l\'!'> ,rhl'n' ,h,· ],asid 1I1(,;1ll\'(>r~ "I" ,Itt· Lo\\"\'!' t'n' IH(·I)Il Il .~ 

11;;1.'" I,,' ~l·\' ll i,_ ill tIll' lli.:!h liHlt>~tl) ll l' ~1':\J'l' 'n'.~ t of Altlldn, ahOllt 
,, ·I .. tlly-Iil'\, tllil \·._ 1l()J"lh of Ihe f'hi .,o .• Illflll ni;Ii u.'; .. \ 1" this pli(('e ii 
1'I·~t~ UJ! til!' l lI1 di~hll-1u'd uPP"1" .-u rfi\t ·(, 01' till' Ciltolo limestone of 
, lt l' f'hinati ~l~·,ion, If rOll,~ i .~ , ,~ uf gr.II' l('d,!~\'~ nf lilll(!siolic onl.r 
~ Iig"hrl .," lli ffcn'nl frnm ' \11 ' 11!1111'l'lyi u,!! rOl"lll.uion. :J'hc IJOllu,la i".\· 
IR'III"(,(,1l the 111"0 I" lll,lrkl"] in ;,ome plil("('~ h," O<'e:l~ iOlHlI filling-:; of 
.H'lIo ll· .";)UJ.jtOIH' ,l"1lidl H]I)"<"il1' al till' \';I~I' of Ihe fOl'tll1ltiO ll in de-
1II'I ·-~inll.- in til(' I1l1pl' I" SUrf ilC'I' of IllI' (' ilu)\o li l1le.~(on(>. nnr] el.~e-

11"1 11'1"1' il" c:an h(' r('{'o,!!nizcl] onl.\· It.'" il rl'\\" 1I""il-II"I'rll pehblf!s o f 
qll'lI·I~. which 111HI' ll ,~mdl~' II(' fOllllll al the ('ont ilC'!. of the tll"O 
lill1c.'tonl'~ . '1' 1)(' ('on;:domel"ilTl' .ttl,1 till' ~11.l J,' s('f> 11 rnrUlt!r sou th 
/11'1' 'Ih~"lll at Ihi~ piaN', T he .-l1u·l't.,(Ji ll,:! hl1 l11lr('(] f(>l,t ,He like 

rlU' 1)l1.~Ill IlIYI'!",... "ol1~i~Til1;! of j!I',IY lim('~iol1e in ll!oder'l iel.,· hen,·.\" 
I('dg-(·". TIH',~t' ,·,mi"ill 11 large (>1'1 '/"11 ,ritl! ('om pl('x fo1rh , n Luge 
{'(lIII'II!illn, ~Otl1t' ;!ilofi'!"olullh • . 1/ndililu !lI'd(,/"IlIIli~ nll<1 I' C(lrdium . 
. \IIOI"c this n1"C: mnl(' fOft.1' ft't't of :"tron,:!('!" nn,l h('ar icl' lCllges. 
,,-l1i('\1 ('ontai n ~ili(·jfh':1 .oh"lb or ,j T:/I rlioli/lIN' (l ik(' #/1n:"ge.~i!:. 



V'O l"h) in a l,lllld IllH'I' ,lIltl 'Ibo ,I Cajlrolillil. a hll'gc 

'I hl.\· J.>. (1/i /l Ii(·(J,~la. H nClII .. ,11111 \"lI"iOIl'~ ;!,HCI·OPOI\$ . 
/'1"'-/"11. Jl1"ob~ 

. \ ,!!'Iin, nl,on' 
thi,; tl1l'rc ,Ire SO tll~ six ty fect j ,f ~<lft('\" ,lIld thinner IcJ,!!e~ of linu'~ 

stUl le. Th,).~c nre O\"(' l" hlill by ~c\"cml 11I1I1,h'eli iL't! o[ heu\'y-beddl':1 
wl,i!. , Jilllc.~(One, the nplx'i' J'~llg"l'''' of wJl id l Hn' il\cllli'-';l l wir h t h,: 
E lll1"ar(\.s lilllc":!onc of the soulh (·en tml P,II"I o f the Stil t!! . Xeill" 
tl,c h,,~ of ih i .~ (li \"i~ ion ~ollle g'l:~te ropod,; tlnd GI"!lp lwl'(/. IUW·CQIli. 

H ili &: \"Hllghn 1\"t'rt' llut e.1. T il l' uJ!Jlcrltlu~t two hll ud n 't! I"t'ei ill 
rlw l ·\"et ,lt·('(l\1';; ;;('(:iioll I,('re ,I t '!K'ill' \\"c~t of RWIS'lY (' I"L'Ck ;l1l (1 h ulll 

lIrv to til' l' Itlile~ 5ull th of ."; II·ol't'l. Thl).\· l 'O ll,;i ~t of lIIul'C shilly 
lil1l1!,;tollc~, in wiJi(-h no fo.~:,-il.~ wen! 1I0ted. III all, Illi~ ~e("tioll 

H1l·a~UI·l·.~ nl i() ,I".t R{I (I rl'C'! . T hnl' i~ lwn' (Ill orcrlHp 1)11 n height 
of ,Ill 01,\ IlInd, whel"e the iu'.r('1"1111)';\ 1fl'11,; of the Cn' I'](·eOIl.-; $.\" ~
telll, in II"ld(·h ('o11.,lolIl('1"'llc nppl'an ~\~\'1"h('1"e, 1I"<:I'c' lICit'\" );Ji\\ 
dOlrn. 

(" il" II'!11! .1/01l1l/(l i ll . 

The h;\'"t' of dIe 1.0'1"('1" \."rv!al·\'Oll:'- ,11~u a pp"'l r.~ IInllk iuCf th~ 

d(JlI!c~likc uplirt {"I f ill" ( ' il'illI)!i1 !I"llll1t'lill~. T he IUII"cl"lIloH ledg('.~ 

here cons i~t of ~'llul ~tl)ll\' ,IU,] '\I'e ')Il'rl'lid 1',1" ~h :J!('~ Hnd ~hal.1" 

lillw~iol1 {,.~, H1('n~ll r ill;':: nhnnr 1:,(J r\~' I .. \ :1 ill1 l'n'".~ ion " f the ~rt.'1U 

of ,I phlllt "'11::: :'-("\ 'n ill Ihl' (·:lJt.H l"\'''' lI~ ~h,d('~ 011 I l u~ 11"L'~1 ~ i lk of 
the 11l01Wiili ll. .\ 1,0\'", the.~(' Tit ,·l'c j ~ a 1I"cll den!I",!",c.1 (·"J1 .~ I" l1\\,l'itit· 

~nll{l.~ t Olll' ;]hollt t 1l"(>IJt.'"~{j,e fl'l't III II . id,; n('':;5. Thi~ ('O lltilill~ 

,;tn'ak~ ur pl-'bhll'.. 1,·hidl 1I H.';] .• III"(' t1l"u i ll d1t'~ ill ,1inul<"'h'l". 11M! of 
tile larg:el" pchl.le5 (,OJl~ i ~t or 1I" hitc '111;]1"17. . IntI 1111"1"(' i~ ;11~\I ~Olile 

(lal"k (-\)('1"1. . \honJ Ihi~ (·()II.~I()llll"r;Jt(> tlw l"I' ;11"1' .~"II l\" :~1I0 [,.p! or 
iHIlIiC\"II,I\ imjllll"l' lillll·~tllll\·.~ lI"ith .~:1<I1 .r .~l"IIII~. In rI ll' 10 wl']" IMrt 
of these n (;({/J l"ill((, n :-'· (,I"illl''' . n 1,'flt/ioli/lJl'., ,\1111 ;I (·",.,Iillill 1I"e re 
II Ole:\. nil tilt' J\Ql"th ~id\' of t lK' llInlllltnill r hi.~ diri .• iull i .~ n\'cr ~ 

blin h.\· ~"\' \'nll IHlIl,hwl fl'N of 1 1111 ~;::i\'c pllre l illll'~I"lI{, Ic\lgc.~, e \'i ~ 

llently " nn('"~pmHl ing to til\' E dw,lnl:,- lil1l('.o toll('. 'i'hl' whole serit'S, 
!>O flll ' n~ ~'C11 11I;'1"t'. hn~ 1 ... '\'11 III'all'11 h.\· in tl" \1~i,' ,"~ ;In ,! 11I1'lwr1 inlo 
II tl n('-g"mint'll mlll·ble. 

T he sel·tiOll in tllt' ~n'(I\ ,' a~r 1'''("arplH J">l1l of till' " (>'~'I de> _\ n)!uil'l 
Ill ea ;;u re.~ aholl t FiOO f,'pl. \( i .~ ~f'e ll 10 l'nn~i~1 or al!Ollt 'iOO feet 
of \1I 1I .;::,- i1"(' iilllC"Sion(' ll\'low. ri .~i llg ill !Ill HIIIII)~t redil';d 11"1111. then 
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ahollt ~j)(l f('f't of ,m impure and morc fC<l(liiy Il i sintegr il till.~ ~'()('k 

whieh conf{lins SOmE' marl,'" layers. i\nd weather!; intn n ~lop(' . imd 
hi,!!h('~t up 600 fee t. more of massirc lellges of white lim('l'\onc rise 
ill H 11(,:l1'ly \'('I'! i(',11 Il"llll to the lop of the c~('n rplll(,l1t. Only the 
IOIrI'nJlO>;! ]00 fl'C'! were examined hy the writer fit t he mOllth of 
ill(' ("lltol1. .T1l!'t. ahore the water in tJIC fin'r i.~ ,1 IIHl'k . nlmost 
lllne!.: . limesi()lw of H'!".'" compnct text nrC'. It i·.~ ill ~tf;\i;!hr [er1ge~ 

(Hul tilr-rC' :UC' tiro 01' three layers of i'hn le interll{';lrlf~(l. One of 
, Ill' 1ill!{'~ton(' 1t>dgC';; 11"115 1l1most fl\lc(\ wiih n ~1llflll Gl'ypitu,ea. 
prnhahly r.. II/(II "/'()II; Hill & Vnug'hn . .~ l.II· .!!~' {'('rtl'lI a nd an 

F:.rfJ!IHIYI f".NII/a 1{ ol'lll .. like onc ()('cIHTin.!!: ill tll(' P r('~il'io her1i;' 
1l(',l1" S l);lftt'l·. \1"1' )"0' ;11;:0 fOl1ll,' 111 thi". 11Oriwll. 

rh";$fm(l.~ .lfOtllltl1ill. 

In 111(' ('l ll·i~w"l~ Hlol'ntnin thel"(' i ~ 11 thil·kl1"~.~ of ;lho\1t 11)00 
feet, of the.~(' lillH'~tOIlC~. The saHle {l i\"i~ion .o ,11"(' inrlicaiNl hpre: 
/.wn hl".I\·.,· hl"T.krl .1 1111 ;:irong- lit1H>.otnn('~ wiil, n ~n!11P\,·h'lt lc.~s Cll
(Turing ,liri.~ion 1,(>1\1"1.'('11 them. R11t tll(, 100\\"p·,t (l i\" i.~inn i~ not 

wholly ('XpO~l"1. .\ t ihc .~oll th ('Ill! of Ilh' 1l1Ollllt,liu !-he ~Ilme 
Rodiolifll r." I)(,Clll";: Ih;)t \\.[)l" ~e<'n \\"('~t of .\!rIll];1. F:nthcr to the 
north 1111(1 011 1111' \\"('~1 l"i(lc J (nUIl,l ,1 ('l1~t nf n h11"~" ;!ll.oteropnd, n 
r,l()uii"lIf;lI l'h" l!lunal" TIO('J11('1" . n ("'ri/Tlil/III }In,,.I'I)"i Ir,l.!!"in. am] 
al;:o nnofll<'r (',.,.ilhiulII . 

.1'n,.i~,·nl .1/ ')1l11ln;lI. 

To tltr .-olllh of the C:hi;.n~ ihe Low", !" Crl'i·i1(·I~'lI"" hn~ h~n lifted 
np :11\11 h;lJ·pr] ill the ) I nri;;:('nl J11ollnj,lin. whil·h i;: (·lIi ;lCl·0~S b.,' 
the Rio Grmulc nIHl exten,h ('jg-llt Hli]~~ JlOl"ih or 111(' r,lnOI1 of this 
l'j,·er. On tlH! 'I"c;:t S101W of thi;: I"i.l.!!:(' j118i to th(' 1101·th of the· 
"·1';:1 ('11IT of Ille ('nnon. \"II(' ,.·onbl('t hctll"l'{'n til(' Boqu illa~ flngs and 
thp;:e limc~ton('.~ i-::: 11".,11 eX]lMel\ :ltl<l i~ n·r.,· d{'itr!~· llIitrke(l. 'l'here 
i,; itll ahrupt ch:mg-(' from 11 hea,·.,· llr:lll rd ~t1"0 1l g- li111(>~t(llle to the 
An.!!.!!".'" IlI.,·er.- of til/' l1PIlf'r fnnnntintl. T hi" i;: rhe ,Ih·i/li ng- p\,me 
!orhl"r('11 thr upprr 1l1Hl the lower rl·da('r(lu.~ . T hc upper lO{l ft!{!t of 
the IOlrcr ~eJ'i('~ WPI"C hn~ti!.'" f'xn11liIlP(1. 'fhi' hig-hc.~ t ](',lg-e con;;ists 
of n rock of n·1".'" (·n11lp'ld texhm' rX:l('t\.,· li k(' the Rmln li mcstone 
Il~ it. nppC'ltr;: nroulld 'I'f'dingHil. l -n']C'l" ,1 lem fhi·" 1"000k is seen 
to ('I\n~i-"t ()f II lIl,dri.\ of I'xi·I'l>,liu;!ly ~11I'1 1\ 'Ill IT indi.~li nd frag-
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men!s ill wllieh lie ;mheutled OCC;lsiotial fr<l~lIIellts of :;\iclls ,)e 
gosteropotls aml al~o ~ome shell s of II Globigerina_. .~hollt fifty 
f('('t below the' llpperJIIOst leugc the rock wcutlwr,.: Illore rapidl} 
nnd is less l)1I re nnd compnd. ' l 'hi.~ :lppllrently repreaenis the 
zone of fhe Del Hio ch\,·. Some fift.,· fed sHl1 f<,rtl,er flown I 
found ;1 large X('1·ill('a. having a ilpirc two inches wlue, nnu :l east 
of a LUlla/il, (:). Ko{. f,u' f rom the SIIIIlC place Kingma u:acoensis 
ll ()(,lIlc.>r . lind (hI-I'M I"(/.I"illoia Lmll. were not~l, :l11(1 with t.hese 
Wll~ ~Jl illihedlh',1 in one of the led~es ~omc pecl1lillr mellm\ering 
,hll'k pJnfc~. Ihal nn ('Jo~er examin;llion proved to he n .'!ponge. On 
Ihl' 1';1;:1 .~irk of thj.~ ri,j,!!'c ill1d fl'om hm 10 thr('(> miles south of 
L il\,hey';: min" . i\J{' IIPI)f'l"lllMt comp;I'" limestonc is ohout ;:e,"ent.y 
(,'('I thiek (In(1 'n'nthcr~ Old qllite tij,.:i;ndly h.Y Ihe remo\'al of more 
!"(';),lil.,· (,l"l1ltlhlin<! r()('k 1,('10"" it. '1'I ,i;: lntter eontaiD~ layers lull 
of frn)! l1lf'n t:' of '~1lf' 1I;: nml o('('<lsional Rpecimens of Xodosa.ria tex~ 

(1/1(1. ('onr;),1 lIm1 of n GI"!lplwf'f/. lik{' a. 11111cronatlt Gabn. It v .. ilI 
I'e r{,Ulf'lIlhf'rl'll thnt fh eH! two f().o$it~ oeeu)" in the Del Rio zone. 
J1I th" !.<olid led.!!('~ lido\\" this. m.llt' RCfjllif.llin. p<ltigiata Wh ite is 
~o\\ml n~~odllle(l with tllf' ~:1l11e g-n.<:ieropocls that wcre ,;een on the 
oppo:sitf' ;:jrle of thr mOllllifli n. aml SOIlH' !li.<:tance ati ll furthcr nown 
E:ro!l!lnt fe.mllli Rocm. Irns notecl. Tn the CH non or the San Vin~ 
r{'nte mOllnt:lin~ thf' ~nlll(, forlllntion~ :11"1' ('.\"po~erl. hIlt on1~' to " 
!;'lTInl1 f'xtent . 

-Ph" ('nrlll"l1- HOl/fll'. 

The CarnlPll "ong-e romis.l:=; of rid,!!c~ of limestone of t he Lower 
('1"t'bl('('O\I~. Tn hi,e-h e~cnrplllcnt Oil the enst. "i.Ie it appears that. 
Ihl'.'· .~hO\,· II thicknl's~ of ;;omcwhnl. lIIore Ihnn 2000 feet. The Rio 
(lrnndc ellts nrross these ridges hy t110 Roql1i11ns ("Inon, ami thh; 
('anon W'011111 ~how the he:=;t eXrH)';l1re!.< for a eOlltin\\Oll.~ section . 
RIlt in thi." ~lIT\·cy it wn~ not prnctka1 to bkc ihal route. flDd 
onl ,'" :l vcr." generol jdr(l of the sect ion can be given. It resembje.~ 

tile ~cctjon in tJle ;\-Tesa de Angniln, hut it is heavier. The ledges 
emTe:,pofl(linl! to the BlHln ond the Del Rio zones wenther Ollt on 
th" \\"I'.<:t ,.loJlC nnd fire only some ~ixt." or ~11\'eni.'" fect in all. B e
low Ihi~ is a henyy hcrl(led li mcstone 1'01111' six hllllflre(l feet tllick. 
in ille lI ]1pl'T' pnri. or whirl! J ."aw OstrNI mw)..~oni Hi ll. Other
wise T'eeogni ?'flhk f08Sil8 in thi!" d id~ion lire rare. (Tndel' fh is 
II"'r/> i~ n cOJ).oicl(>t"fIhle th iekne.~~ of lcdg{'->: "'hi('11 w('ath"'r snme,\·hnt 
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HJOrl' l"l';J!lily :lIHI II"llil"ll "I)lll1\ill~ H.'·o!J!lf(I. I,".nu/Ir H Ol'lIl.. H. II/{/ lfl

I I'Ullir1/1l1 (', nl!;td . ,\ U/'!ljll,I·(/. /'(>d,' 11 ·f { ' .,allll.~ 1:0('111, (~) ,\11\\ I:arl;
ulin/-" r;' 8C1111:1I1f(·sii n 'Orb. 'J'h c~c ro.~."jls \\'L' ''C ~eell aiong till' 

n,til th rol1;.!h the Em$t I'alley, ci;!h t ur h~ ll wil"'$ lIul'ih of the H' J 

Gmlltll'. hi till' right b:mk of Ht'ath (T(!(!k, Wh('l"l' it ('ui,; ll,- uugh 

tit" hl.~t of tile Ca rlHen ridgl'~, we timl the ~;\lllC .~I 1'<Ha " .It were 
Ho(p,1 III the IIWlll h of r ill.' t; rnnd 1m-lOll: {l:lrk ljlHl.'~tone with ,;OI11C 

"h.dy ~trntl\ " w I ('oll\;linill)! l il"!II'{" '1I 1IH/ITIJlli H ill <\: \"i\lIgh n. .\1 
!l ~O lll c\rlttlt hig"lwr lewl in thl' ('Ml fate ur the ('.~I·;lrfl)ll(>/11 /l IHI 

"bOlll t hree llllll'.' III the 60lltl,. 1\ .\'lIl1f il ll'~ ~near li'.t'IIIW.~ ~chll!H . ) 

\\",I:~ llv t£'d . _\ t rh p. lower lll (.UTI I of 11)(' ROtln ill. l~ (',Ilioll the lowest 

["(X.I,: ~eell (·ulI ~i.~t.~ of ,I rCl"y 1:01111';1("1 ;lIul t"io.;;e-;,:raillt· rl liIlIL'.~lOl1e . 

ill \\"hi('h ((."~ts or rOl"H tllilli rerH nl"l' H~r~ IlUIllt'I'Oll~ and ill I\"hic'h " 
(;/".'11'''''(', ,IIl Il ,\ ,~tII:l1l f' ect" 11 1\"1'1"1 ' !l(llli'd . T!Ji~ ITH.: I.; i ~ \"\:1".1" 1Il1l(·h 

Ih;:'11l"l"\ ;Hld .,:h{> I\~ 1l\lIllCl"O l1 .~ n'in.~ (If <I t'olumJl<l\" ("alr-ite, "al"yi!lg 

jt) width frolll t l\"j) itldl~ tn !w.) h' l'!. _-\ ],Ol"l' Thi~ Ihert' is ilt J'!(I.~ 1 

1.'OU reE'l of [11(' II l'Hl y bed,led liJl II'.~ tUlw II"jlil'h f0 1"l) 1 .~ :I ll of Tile 

ri,l!-,c.s ill This nlil~t' . nll,1 il\ l hi~ phl('e l ilt, I"1I1'i;ltioll~ ne till' Jl' ;I ~c~ 

~t't: 1l nl lJifrer('11/ lerels ('I~t'\\' hl'rc ,lI"!! 110\ \t'I"Y a JlJl ,II"t~llf . 

:\\ Iht, IIppl'l" 1110\1111 lit II II' Bn'Jlli l\;l~ l',lflllll j ll ~1 hl~ II)\I" Ihe ,)\,\ 
1[('x i(';l1l ,ill,,!-,C' of rhl" .'illlll! 11<1111(', "there :In' ;1 th()lI~" lI d fef'! of 
\IIi1.~siH: H'il uII" jl'-ll-"ru I litll l';,:\ull l! wi th ",o]t!(> ,I,ll'].; a ll.l l e~~ I!enn' , ~ . , 
I(,t l;.!l''; ],(,1011". ,\ n 'r.,· l'lllt!p:ld illl<l d" ~t'-T.' .\t lll"(·d ;:'1'<1.1' le:l;.!."t' 
~holl"~, ,..-111" 11 ,' \Hmilll''] in ,1 Iltin ",,'(-fioll . Thilt it i .~ P~'~"ll\i;llIy :Ii) 

in,lllnll(', 1 IlUZ(' , ill whid! millllll' I'<ldid\'.~ o r IIrgani(' (";Ikan"l\l~ 

m;lt(' r i,l1~ lIlal,,' "i' rh(' ):l'C:lit'r Plll't . FI' II' of tlll'~t· il;utitll"~ <I\"l' 

],Uxc enough H .. i lldic;H(' tit, · lI atnrc of ri ll' ur.!!;mi . .,tll.~ hont wh it·1t 
111l'.I" <11"1' tlt"'ired, hilt il1<'I"\' ;HC '~Olll(, tesh of rO l'illlli n ifer.I, ,"; \tell 
t e""t ~ ,Ire 1"<111)\"1' \'0!111l10n i ll tile l'lI ti l'(> .~e rie.~ e>':(·cpt ill sollie ledg:e~ 
which h;I\"(' \\lh!er,~oll (, ~~'o tld'll"." "hflng('~ ,ll !!] Ill"·", h(,N)l ll(' gTlm
ubu' ,I li t! ,;QJtlI'I\"ltnt ("1",,·~tilllitH' in t('.\tlll'". ,\i r h i.~ ." ilille pln('c 

Iht~.\ · \\",'1"(' Ilo\ l'll in ):I'\-,tl l1I11ll ll{,t ·~ ill ,I lI 'd~{' h ' ill): n],ol1t .jilO fee t 
Idj.!ltl'l' 11[1 in jlw ~('('tiOIl. 

C/'arac/t:ri.,'li,· Iltlri tiJ lI s. 

II WM not atte ll ljltt'f\ to IlHI!.;(' 011[ the i'IIH·e.;"ion of ~eplu"I\(' 

didsioni'. in Ih(' C'OIlt1l1nn('hc Scrie$, for t hi.~ Irnulll hill"(' ]"P'1l1in',J 

!l1 11C,h 11101'(' ti ll l(' tluHl 1\";1.' liT our Ili~ po.~fll. hu t. it IIHI.'" 11l'1·('t"Tlle-
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1(,~5 he worth t ht) II-hill' lu ~11111 lip the obseT\";ltioJ\.~ Hinde \~;11"ing 

on tld;,; Slli)jec:t. 

1. 1'11" 11:!."'I' oi" rht' .,\'I'i".< l'u lHins of Mildy or rlayey I'Clls COIl

!.li11ill.!!' t'nk'ln'utl." IIl<lh'ria i 'IL~o. II"cnthcl'illg' mther NHi),\". .\/ 

C'iclleg;\ 1llOlltlT,lil1 r ho.:~t· ~tr'ltH linn.' n llli(·kne;:" of about I.jO fecI. ., 
pebhly i':tll1htunc Hl('<lHl l' illg" ~ulilo.: hrclH." rpd. T IIt'." l' two llH'Ill 

h"r~. HI1() "cr.\" likL{r ,I ]);In "I' the sllc('el;!din~ ltelL~ ,Il ion'. (lr(' ,\1)
:''' 111 ill . \1t Udil. wlw r" dwy 111'01',11, )," 11(>1"('1' \r('1'(-' I, li d dt)\\"II . olring 
to ;111 olt'du p. 

:L .\t nn 1I1lkllll\\,H ,li~llmce ahor(' thi,,: ("J l lgloIIICf;lh' lh'~I\' ,\]"o~ 

;;OUII' ,lark ]Nl,:.(';:' uf I"t'r.1" compnn limc.~\(\llC ill\l'l'ill,ddcll \\"il\~ ",ollie 

~hal.,· ~(.';IIIL~ .• lIld rlll'~" ilI't' follu\\v:1 tlP\\";l I''] It.'" ~t'n'l"; d hlluc1red 
Jl'(>r of Ilt': I\'~' Iwdd"d lilllCi'tfHlC;; or lighil'" ('olnr. ,], lle~~ I,,\\'est 
tJ11\'" ,li,-i~i()ll,~ ai'" l'q ll il;lh;'!lt~ of the PJ'f'~idin 1Il',1 ~ JIl illl' ~11'lft(!1' 

~e('rioll, 

-L Th(lll foll1J\\' 111'" " I" thl'E't:! ltl1l1rlre,1 feel or 11101'(' I1lin-be(\l\eJ 
UIH] k.~~ PU l"l ' lilll<'~IUII",~ , \\'hirh \\' (,'lllIc)' 1110)'0 I;'~l.~i l ,\' iIIH] ('on blin 
11 f;tllll;l 1'1'~C1llhJill;.r l1 ,a1 [nullo] in the ,Slmfl er hl;'lh:, 

,i, .\h''II-(I lhi~ tlll't" , ;11'1' ~1'\'l'l'al hnnd]'rd f,'l'l n( 1',,1'," llIa",~i \'e 

lighi l i lllf'~tOt l", II'hi(,h i,~ ('I(';[1'Iy lh(' P<luiY'11l'tt t nl tIl(' Efhrnl'fls 
lime,':folll', 

(;, 1'11(' hoi .1 11 ,1 highest of ri,e ~el'it,~ i~;] ('01111),1('( ]illle~tn ll e onl," 
;01lJ (' hnlf n h UI1 (l l'('d feei lhkk, lI-hit,1! i;; the erlHirnlC'nt of the 
Bml,l. H I" ,':('pM',l led from \IIP mil,.;:i\'(' l,eu;; IlclQ\\' h,l' SOll\l' IIn'ut.'" 
feet. of 1l1Ol'l' "iI;:II," 1\'l',lIhel'ill)! \e(lf!.('~ II'hil'h :He rl'('llIlenn,1" fillel} 
I\'itll OI',!-!:11lIC' fl':l,~lIl1'n!..: ,111(1 Irhii'h ('OI'l'I',<pnIH];; 10 th(' DI,I Rio rI ll,", 

At 'I','r!i np-u,l ],olh til,' B lltla :11hl t lw, DE'I Rio wn(>,~ :Ire much 
IU:':H'i{'J' limn to tlw ('1U:\' of the C'hi;:08, Th~e fOJ'milt ifln~ dE'arl,I' 
t,hill 'Jut (I I' (' lIt i l'f'l .'" ,1i.~;]PI'll"n\' ill th is d in'cHon, 

('h"mil'll! ('(lmposi/ion, 

TI\l~ lilllc~toncs or 1111' LOlrc]' Crcbl('('ol1~ fl l'e l\,~\\fllI.r fJui te plIre 
'lnrl Ihi!' i'~ true not (Illl," of lhe mo.;:t ma~,~il'c I Cfl g-('~, hilt al~() of 
th()~f' or ley del'elopmenl. all is c" l,I Pll l' from th(' al1nl,,'~i,~ ,~l\'en 

below, 
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1,;mf'.~fa,, 1' (rom Ih e BlIdf! 

80qlli11(18. 

Silicll 
Allllllinll 
Ferric oxide 
LimlJ . .... . ... . . 

Tfo,.izoll. On/! -'life East of 

2.35 
.'31 
.2.J 

. .53.£10 
1f llgnesiJl . ....... . . . . . . ... . . •• .. . ...... .15 
C'nri)C)uJe. :wid . . . . ... . ... . . . . ...... 42-.23 

Water [h.\'g l'oscopi('] . . . . . • . .18 
\r flte)' rMlllbinc(rj . . . .... . . • ......... .33 
.';;l1lphuf ............... .... ........... trace 

99.5fl 

1'11 (' SUJ'(;lfT ,\f tl](' liJllt''''lo nt'~ of the LOI\"e!" {'n'iaC"('ons is some
times etd)p,l i ll ;1 11l.11111(>r tllflt ~l>(>I11.~ fa be pCC'lIlinr to the rlimatic 
('onditions of tile Soutlmest. On top of the highest l'idge~ of this 
fork. 1111,1 (' l~('whNe wh('n IheSl' lilllc~tonp~ lie hill'e, we often finJ 

'~mllll holl.1W._ O!" hn~i ll.o. 110t nHo;!ether 11111ike "'0 cll llea pot-hole8. 
Rllt 1111':" 1111n.;' dem'1,\' not l,eC'1l ]wn,ll1('c(l by ,In ,l' p1'OCe,5 of wcar
ing, Till'.\' 11;ln' h(>l'll 111;1,1(> h,' :1 Ilniqlle pl'oee~~ nf etching', I\'hicll 
inkcs pl ll(,'< nftc-I' ;:hn\r('I'~ ,ull1 1';1 i rl';:, .\ 1 ,~Il('h times "'nier io; re
t,l ine,1 ill ,hplll r"r n ~hort, pl'l'io!l ,111,1 ,"'OIll!'! of Ihe 1011'1.'1' nlgae 
flourish in Ihi;: l\";llrl', whil ~' ii 1;1 "i.~, 'rh('~e pn1tluf'l> ,111 nbll ndm1("C 
of (-nl'1)()u (1i nxi,1" ",lIi('1I 11i;:~nln'~ ,he rod.; , R(>tw('en rnill,~ lId;; 
\'egclnli on ,1I'i(',<: lip, ;llld CU11 I)f"'l1 hI.' found ,~ ,~ II df'_~,oi('l1ted ('I'm;t 

of hlnc-k 11111,1 nil tIll' hottom of th(' hnsin"" ren,ly to hke lip the 
work niter tlil' 1I1' ,~t "holl'cl', The :';pnni ,~h nllme "tinnhitn" Se<'IllS 
nn i.lpproprinh' one for ,~ll ('h h(l;;.im, It is thc dimiJmtil'e of 
T innhn, thp nam e or the ('nHllll(l 11 l\'llierho\cs proonl'ec1 by cor
rosion in ('reeh nnd cniiom;. 

T Ile Tinnld(;u. 11kny!' klw' II fl,lt nr nnl," 5Iig:ht1~, com."fll'(' hottom 
with \'('J'li('nl nl' el'en ol'el'hmlging !'oiele;'. sometimes belnltifully 
ctl'ilc(1. The," "'11',1' from three im'he!; to "ix feci- in clinmetel' finO 
h om h;llf nil inc,]) to 111'0 fed in (krill. The common dimcl1,.:ion," 
nrp n foot ill wi~1th ,111d tnrC'C 01' fn11 r inches in depth, 
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The Upper Crt'lllreullS Serie~ , 

,\t the top of the IlPl!l'1' h:dgc,:, of IIH.l Lowel' Crct;lt'e<Jll~ ]ime
~!ond tJli.!I'~ i~ {[llite a marked change in [he ch,ll'<leter of the scdi
I'Jellt:; of the ,Ig€', The lllllking 0:' the he:p'y-bellded limeaione;; 
"eem \0 hal'e come to ,I ;H1(1c11.!1l I.! nd, nllu ueds of this kind were lhli 

Jaid down again (1l1l' illg fhi,; age in \YC';;l Texil .~, There is yet 
_~Otlll' mon' ]ime~tol1e 'lhon~. hilt thi::: lie:; ill thi n flagg,l' bell;:: 'lI1d it 
(;nlH,lill~ 11 Ilo!it'('ahlc ;1l1mixlure of fine :::i li('('ut1~ :;1111(1 I1lhl clrty. 
Lat er 011 the C'omlitinn,,; tiull1.;!ccl &0 thilt C'halk, JII,ul, ,Iml clny were 
laid tlOlm nnu .~Iill Ini!;'!', ,O <lJlI\ ,\Ild more cl n,l" , Hnd al" hl5L .;;edi
menh C'onwini ng" n large ,lmount of hdf.1C'l'ons lllnt",rini. 'fhe de
pf.'sif::: oj' (I,lt'h of th(>;lt, \O(!l"cnll Ilnd W(·('(>.~sil"e period~ lIlll.ot lin\\, be 
d~('riu(>tl . 

The RO{llIill(/.~ FiorI'· ' 

In the \'ie'iuity o( BoC)uillH'" po~ t o ffice, ,III ,l iang till' I\"e~r fl;lnk 
nf the Cnl'lllcn rililge, th~ !'e(l~ iUlllu:!dilllel.,· oWlrlying- the Lower 
('rctne(>ol\~ lilH!;'.~ton(>~ ,ll"l' IH'oh,lhly exp0>id to fhe bc~t ,hhllnblge 
for 5tlldy, The,<e beds ;11:;0 lie ;tll Hl'OIlJl(l IKlilt tilP,\[,II'isr,ll mOlin
t;J ill. MId Oil Ihl~ ~oltth . ea~t. ,1!H1 n,-,nlt ,,:ilk .. of ('ilrisfm,\;; maim

win, \\"est of Terlingu;l cret'i. the,l' l'xtt'lld from ("1I(;'sb\ B]illlC',\ to 
The Hecl\ plateml , una ~ollth nf '1't'riin.Zlhl, still rar thCl' west be
yond 1111' limit3 of the Chiso.; re,2"inll, From two IIlCilslH'emcni!> 
malIc ,)hom thr(>c mile;:. Cilst of '\'(,l' l ill::;'I\'1 alld 011(' lIlea'~l\ l'elllcnt 

tflken on the IH'.;;t ~ide of ~I'lI'isC'ill !H1l111l!;\ill. the thickllt'~s of t lle.;;(;' 
bed~ . Irhir·h 1\"1· will call the Bo(plil hl'" tbg:;, I;:' ;;85 fel't OJ" ,I litt.l.! 
Ie.;:;: Ihilll (;00 fcd. They 5cem to 11,\I"e fI quite uniform dC'relop
mem. ,\!If1 lhe;:e t!trel' meUS\1TC'ment" (Ii,l not nll·.1" h." l\lIll"i' til,ln ,jO 
f"N. which jilll'hnp'" i .... witllin the limit o f pToh,,],]!' {,)'I'IlI', 

('hemiral (.'oIll/JO .• ilioll. 

T Ill' mix("{l dl;l!',I(·ter o( the ~cd ilHent :;: fOl"lnin).! the Boqnillas 

n'lg.~ i ... Ix'Eel'eel to he fnirl,\' con~tunL tllld the ilnnl.'"~e;:. ,!!il'en below 
,11'(' from lypiril l ~peril11ells (){ ]"(x';, . fI.\('Cpt th"t ill" le(l;:,!c from 
Irhil'l l the first one II'U!> LIken COll ta ineLl a lllor~' th;lt) llonnn ll.\· 
high lwr <'Cllt o( org-anic mutter. 111 the ~pe<' imt'n frOIll nell!" the 
f'olql1iti-TigIIC lIli lle SOllW C)f tla' .<ilic-;1 hil.~ ]11'011,\1 11.1· hc('n intro
dll('I'll .~I?!'o l](lil l" i l y b.l· infiltration, 
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Cu .. ~t , ,, IUan!"", :\":0, l'n ]'I";1 t·T I~"'· ~l ln". 

Sili(,;l 7.80 pCI' ('('n l . to,-;'2 p~ 1' c{'nl. 
Alumina 1.3t) P" - cent. 0.11: 1"11' 1' <'Cni. 
Fenie oxide l.:JO r~r CI~lI t. .45 P(' I" c('ll i. 
Li llll' • ... . ... . .t!l.'20 1'('1' \'('111. !3. J·j PCI" cent. 
'lagllf'sia ...... . O.li' 111'1' ("'Ill. I))jt 111'1' ('Cnt. 
C,lriJollir i~("i(l .. ... . . 38.;; 0 per I'('nt. :H. 'W lX' I' ('I'll i. 
Oq:::f1uic miHter 1.]0 pC!r ('('11 t. .. .. . ... 
,rater (h,l"gro,;copi(' \ D,'!O per C'i.!Jl t. O •. H) 1X ' 1' (:l' lll. 

\rl1k .. «'oml,ilwll) O •. jO PCI' (".'H I. O.;l·~ per C(,Il\, 

100,0:; I'I'i' '"t' Il[ . f\!"l,(i<,! t"'1' "t'lit. 

The H()qlli1I.1.~ n;I~~ ('olll;ist or 11 \·o!,io\l.~ mat rix or H'l'y fi IH! 
ra]cllrffills 1)fl 1'li('Jc~ • . <()llwtilU(,S so nll!' :1 ;': to llIllke the 1'0(']': IlppCHl' 

to be without ~tn1('hm~. IJllt ('on hlillill;!, ~()J111' org.mic rl"l.:::-ll1rl!T< IIJl 
to Ollf'-hilif millimeter in r\i:IIIlC'il' r. \rill~ jh i ~ SOl1l{' fine ;!nlill~ of 
{!'Mr!? al'C' 11~IW1!.,· iud)f'ddell. ~d(\nll1 l'xl't'('ding onc- fourth of a 
millim£'tl'r in {Jjamctcr. :mr\ thcre are 11111":l,\";; pl"c.ocnt .~fl l1l(' ~hclls of 

fornminif('nl. T he :l(\l1lixhll"e of ~:1Il,1 "'I\"i,'" (,ull~idt'rn]'I:' in IJI" ln
ti t.1". Illl'\ 1110'1',> nrt· ~Ol1ll' thill II1,"C'r .• Irhidl 11111." ('ol1~iot ,)r no 111I1ch 
ll.~ Ol1(,-roll1"th ;':;HUl. T hl' ~hd1.~ or til\' r,'I':lIl1inircrn :In' >:')l1I<'timl'~ 

('rll~h('ll fI'lt. nlHl nl oth('l" Til11('~ e tl ti1"~' ,u ll1 fll!ca wiTh { · 1".\"~I:lllil1(, 

C'lllriif>. ::;mil1! fl"!lglH(,llt~ of tIll' ~11('11 ." (If InOrl'/"I)IlI Il .~ ;11"(' fluitt' 
(·on1111011 . ,Im1 m:l" 1)(> '·e<'o.2ni?;o"'(\ h~' 11)('1)" H'l"[i('n\ pri~lll'lti(' ."t rl1(·· 
lu]"('. 

Fi,.", . l "P(,("·IIIII·I"~ ' 

III theil' th'lc\ :lJ11'('1l1':l 1l('(' thCl IlI il1·1"" ll<1('1I nnd fi;l.!.!:).!.'· 11,llJit i~ 

IllI' mo.~1 ('m l .~tnllr {'ilnmrier·i."lir or Ihl'~l' h(',k T Il{' Ic{lg"('~ of 
II"hi('\1 tlu"! ftlrtl1:lfion is l\11ill IIJl nl"('l"l1g"e from rom 10 ri.!!ht i n ('\If'.~ 

in t1Ii(·);)I('.o.;::. 'l'hr"c l(>(\:;('~. or Inyel'.~. nr(' .o.epnrnff',\ In' Iklicnle 
selml" II"hirli 11111." not npprar in fl"('~h ly (!xpo"ecl rlH'C'.". O(· (,:1.;:ion· 
n11.,' in the lowl')" p'ld of the formntio ll ther{' nrC' 1t'llgC'l' whi{'h 
lll('nSll rC' :1 root throng-h. As. wp f()llOl\" Ihp111 IlpII"n1"Cl the Inver.: 

*0 . If. Pnlm . . 4.nal ,.M. 
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hccome grnchllll1y llIore thin, :\t ceri nin huri7.Ull~ Ih,'," 11,11'(' ,I 
chalky texi ure. 'fhis i~ {';;peeial ly true ,1h01l1 till' llJ!!lcn ll o~ r 111111-
dred feet, .\llot))('r Il;1l,it Irhk-h il' CJ\lil'~ tlinrncteri"tie i~ the 1l1<l11-
nel' in whi"h th(' flng5 han! hl;'('ll ;11t'cdell h,l' joini:::, 'rill',\" ,1 h>:,\ y ,~ 

h1'l'nk into hint",,; with ,"tr;li,!!ht (1Il'e~ ,ln,l ~hnl'p :1Il ,~.de;;, :HIIl tlu~ 

tll1'(,(, (Iin ()wlpr,~ of rlw:'l' bh)('k~ :ln' of ,\ ,.,0111(,11'11<11 f'OJl~t1l 1l tly lIJI

N[II;]I jl 'll;.!rh, '1'11\' hl'I\'k~ ;I n' alll',IY" ,'<)IHi,kruhly long'; I' tlwn 
wide ,111,( tli('," hill'<' ,I ;.! I'eniel' width fhnll thi(·k llO'~"' , TI l<'-~f' !HO

]JOr!-iollS of tltf' rll1'('(' ,li111('m:ioll;; ill',· tllr ;:llltlC \I'la,l111'l' IIt(' hJfleh 
:In' l;n':!<, M ~1Il1!IL One' 111,1," fin :) hj(lI;k.- Irlde-It ;In.' fOlll' fl'!'1 1()11~ 

nnd Ill) 11llll'l' Ih,lII , ' i .~lll ill\'h(',~ II id" ,1'101 1'01111' ,w fil'l' i n ('il(',; thick , 
Th~ {'olor of the l'('fl~ i." qlli te \";11'i,iI, ]" , .\ ('rl',III1 -grayi'~h white is 

ti le c)W1'i)(·tl'l'i~tir ":1;'101 1'. In th .. · BO'I\t j]I ;I~ I't',;::i') 11 tllpy 
,I fni nt [~l'rl1gino1!~ n'fl ~i nirl. often 'lui !.' HI,lrkl'd, 

1-1.~lHl l1,'· lHlI'e 
On Cues!:! 

B lnm'il. Ir('~r nf T t'1'lin,.:!uil (o1'('l'k. tlIP," ,H'," 'lnrk ;HI.l ,llnlOst hloek 
on h,'~h fl"I..tllr('~ ill ~nl1 l (' 1 ,:,l ,~,'.~ , T)u,' ~;lIIW (· ... Inr Ims notNl 
li nl,,11 of ('hri,,,tJll'I~ 111111111\;linl; in flw f'ori7.nn,!" ,I nrI 0)1 the north 
~i,l (' or 111(' R,)~ i l1o~ ll1nlll1tili!I~, 

Til(, Boql1i1I, \< A;Ig-~ ;11'(' I ('$~ l'l'~i;:t;lnt io II'l':ltl1t'riu;,!' imd erll<j,m 

Ih:lll tilt' Ilt',II' ,1 Jill l('~t'JJ1(' 11'hi(,l! lllll]"!'!i,' t)WItI. T lli" i~ 110 douht 
(-hietl," ,111(' ro 111(·il' Ihi11llt'r h(',l,lin,!! nlld IIlOl'l' ,-'In~l' join ti ng . both 
of wllie-It propl'rli('~ I',HI:'{' !hem to 1)l"~:lk ill !'" "tililller lilnf'J,:o ih,n 
yil'ld nlOl'(, H',Hlily to Ill(' a ,:!l' ncif!~ of ;li~ini (',:!l';llin n, .\ l'Il1111,1 ti le 
flank· oC i1 1l"' uplifl.,,] d"IlIf>~ n11,1 l'irl,!!,'~ (If 111l' 1I11ljpdyill~ lilll'~
~ Inll (';; illC' tillt>,] ,-.d,:':'(' ... r fhi:, fnl'ln,l! i()1l 1 1~l l d ll,1' I'i~('~ ... n ly H P'\l'1 

of lite Il'n,l' \11'. 1",ll'ill;! Ih' 11]1]1 .. 1' ~lIrfili'1' or th(' "ldt'\' ]'ocl; lUII'('. 

T v 111\!1rl',!!l'olllltl 11';11, ,1';: ir ii', hO\\'('\'('I'. 11I',n' 1,'~i~Ll !J1 th,l ll the 
)lll1'f'l' r o(·k all wllidl it r('i't.~ , 011 il(,('Ollllt nr ril l ' e!;l," ('on~lilll"nt 

II'lIi ('11 it e-nnh!in~ , it i,~ llInJ'f' illl]lCl'rinJli' to \\':1kl' nrHl hencc it 1'(! l'y 
r:trel," ('ont;]ill~ .'O lll"l'l101l~ fi:-:,"(l ]'(>,~ , nllo1 fOJ' rlip' ~illlle rCIl~OI1. :1);;0, 

thC ('on/act h(,I\\"'('1I tll<'''!' two fOl'1ll;lIinll~ 1I(>.1l' Boqllilhls mrlJ'k~ .1 
lilli' of hot ~l'l'il1;!~ . 1\,11(,1'(' I\';lle!",; ('Olll in ,!! hOI1l 1\(>10\\' Ilrc (: :ll'r i~fl 
Ollt to th(> )1 ('n}'(-;:1 poi nt of (> lII(>I';!f'!WC nf rlif' hil~" of t11(' ol-(,l'lyi ng 
I (>,;~ (';(~ il,I' Pf'IH'tl'ntpd forllwtioJ1. 
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JlIillor OIJuruclerislics, 

One 01' t\\'O ()tllcl' ch;tr;l(:tcrlstic I'c,ltlll'C,. should pcl'ha\l ~ Dot be 
passed br, On the UppCl' SllTf;ICC of some of the ledges cJu~ter~ of 
cubic cl'Jshlis of li monite arc to be :ieC11. These are pscudomorph", 
after p)'l'ites, which sometimes hal'e formed in the onrk ledgf!5, A 
two-juch :;e,lIl1 o( all1orpho\l~ limonitic material WilS noted in the 
upper part of the beds sOllth of Cuesta BlaDca, 

At sel'eml plnCt.'l-i there We)'e found 0 11 SOlllC of the hl)"el's ill 
the;;e hc<l;; ]1 IJt:Clllill1' ki nd of nJ:lrking~, wiJi('h eon;;ist of straight 
groo,·e;; Irhell Oil the upper ~ul'f:!cc of a Ll)"er, 01' stl'Uight r,\ised 
liue~ I\"hcn on the lowcr ~ ll rfl\ce. The,\" IlIC;ISIITC fro m onc-h.llf to 
two or tlnec inche,; in length Ilnd ,ue u,:u>ll ly conlle<:ted by"imiJllr 
but di,·cl'gi!l~ ';U·Ilc:tIll'I'i" Ht Olll~ or ilion' point.s. ;:;omctimes tlu·y 
arc (:l'owdC'd togelJJcr into a. nctwork, These ;;tr ucilll'es have ,I 
marked n'Scmulrlll(·e 10 sOllle markings ol,scn·ed on !l ledge of sil nd
stOIlC ill the ~rio ,lIe Cretneeolls 011 thc :;outh side of Ule Bl,!(·k 
II ill~ in Sonth D .lkol:! 111111 dC:"C'l'itJ\:!,1 lHi fo;;si l frosi cracks.* W)I;1\
ere!' their origi n mil)' ltc, they [Ire (Illite pCClililll" in ,I lJPC,ll',lIln' 

an(l ('crt-lin!y different from the ,;trudure gCller.llly known (\~ III11d 
(!1";1(,k.~. Their OCcurrence at the S!lmc horizon in two as \\"idel.r 

f;('jl, l]"; liell loca l itit'~ :1': the Rinck H ills lllld the ('hi50s !1lOllnt,lin~ 

entitles them to om noti(·t,. 'l' ile pre-sent writer halO also not('d 

their (x:ClII"rence in the B Otllliilas IIdgs :It O(·hinng<l. in ~rcxil"). ;lud 
in "\",11 \"..-nk: anll 1\ illne)" cOllntit'~ in Tl'xa~. 

'J'lwllgh riel . in intiirj(\]hlls of ,( f"1\" spt.'<'ic,::., the [.l\Ul;l of il lc ~l' 

hed" is mcng{'1" in the numbcr of r<pecies. ~o clow seilrch wa~ 
IlIadl~ for rO'~~ils [lml this t"irCli llI s/ ancc Jl0 flollbt helps to Illa ke the 
li,.t of Inl'lll~ whie-h werc ObSCITCd rer} slIlali. It is as belol\": 

1. Ulobigcl"ina,- Bcrer;d "]lff·iel'; I,·ere no/e<l iu one of f01l 1' 
rock spccill\eJl~ wl1i('h wcr(' CXllllliuccl, illHl one or hro sIl'ecie~ \1'CI'e 
;;cell in the othcr th ree. 'flJis -,,;11('1 1 O(·('lIr;; crerywiJel'c ih l'o\l~hl)ut 

the whole fOl"mntion, 

2. 'l'exl1tlal'iu.-'l'his is j('FS ,llmmhlll t than Globiy('",·u'l hut i~ 

H ~u;'li ly found with i t. 

·S(',. Sri('nt ifie .\uwriC(I"I. Yol. I.XXI I. ,I. IO:! . 1:-1'1.;. 
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::. ~11l;l11 ;\llllIIonoirl . umletenn ine<l. 
I. II/Oi 'I' mmus f·Olll('f/ilil-all/lU"I/U.~ RoeUl.-Th j;; i~ the mOH 

(''' II IJi1<1\\ fo~~il in Ill(! fo nu;uion ;lIl.1 O('CI\1'';; t hl'Ollg:hou t its CXh'llt, 
" l'l'ill'l'n tly i uo'(,llgillg "mn1{'\\'hat il l "i7.(' froll! bdOl\' u]JII"nnl. 

:,. 1IIfIl"i'm!liIl.~ f'.t"fI.lJY I"uid"s )Il>ek, lbrc. 

(i, 1IIIIf'f'rllnlll.'· 1IIIII'{I11(//I1.< )( t't,k. In fn:'{luent, 
" ( ' ,.iuf('/" /If: ff. "lfll.~ Gahh,-Thi~ fo~sil i~ quit e ('ot!llllon on 

lIt l ' \lPI~'r ":l1 rfM'(' "I' om' or 1\\"0 ."'O llH~ lI"hnt ilHIlIrn f('(l ledgcs a little 
I\],n\".~ tlw middle of the formation, 

S, ,\ (,ycloid fish i'Clllc, two ind\{',.: in dill meter, WIlS nOI('(1 on tltc 
111'1"'" ~lI d.I('(' of ;t I',Hh('r thick 11'(1,!!c of linw,.:tonc ill the hot 10m 

or nil nl"l'oyo lIl'.I!' Ihe C'olqnil t-Tigne mi ne, 

('uru'la l ion, 

The· BOqlli11 ;I~ A.l.(..r:; .tTO the wt'stern equi\"nlent of the F.:lgle 
F01'11 "I litle~ in the east part of the Stllte, T hough they nrc morc 
('flk~II·I.'OII~ in thi;: l'eJ!ion th,H} fnrther e,l.;;t, t he ,'(>~cmlJlnn('c of thc 
I\\"(I i,.: !Juite e\'iflellt, Both are mnde up of thi n HIl!1 ~trrti:rht IIl,\'Cl'S, 
~l')l<ll'.lIl'41 h,\' th in ('I;\ye.\" "u.lIl1~, Roth contain ":1I1 \(1 amI hit ullIin
!Ill": mntrri ilJ. .\1\11 bot!t fo Uow dircctl.\' Oil top of the Btuln li1lle
"1<l1ll'. T hel'(' i ~, ho\\"enn. a (liiTerenee in the fliu on. I n the east 

]llirr (If the StilI I.' "$hlwb' tecrh lind large lImIl101l0i (l~ cllllrllcterize 
til(' Eilgle FOI"(l 1I0r i7.(lI\, hut thege ;:emu 10 be Ilh~ .. nl hure. The 
ph.\'"~i('ill contlitions werl' e\'ic1ell tly not quite thL' ~nmc, I n E,Ht 
TI':\M Iht! fornlll !iOIl IlllS ,\ II1l1ch ~lIlaller uereloplllent. T he ~llOre 

"r Ihe' llIid,l ll> C"1'C'in("('olli' ,;e,\ mu~t 1l;\1'{'. 11C1'n Ilcnrcr th(' rc nn(1 
dt'jJo:<ilioll 1, I ~tC'd tor a ~hortcr period, IndN'rl, Ih('re is ;;ollle e\'i-
114'11(,(' of wOl·k of "~\lhmilrine CII ,. rent~ ~trong clIoIIJ!h 10 ha\"e pre
\"('nll-Il ~t'(1ill lt'lll iltioll [or ~ome t illle after the Huda ~t age, Xo 

.~Il(·h {'n n(lit j(ln,~ Irer(' noh'l] in Ihe ( 'hi.~o.~ ('OIlIlfly ;lwl ihm, proh
;1111.1'. tl,i" fOl'lllll t ion here l'l~il Ched )1 greftil' l' (](.'\"('!opmcnl anti (' lllll e 

10 han' a ,.:omewhnl (li ffl' rent ilsp(>(·i. [illlll.IiI.I' ns II"\'II a.;: ph.r~i('lll1.r , 

T llt,1'(' 11";1.:; n(l \'('1'.\' ;\hntpt ('h'lllg'f' 'Iti('n(lin,!! the ph.\".~icill ('011 -
di l ion~ whi(·h h\'(lu!!h t til<' ROflui11 a ~ cp()('h to n do~c, 'flte llpper 

hllnllre(1 nlHl fifty f('ct in the Boqllill ll.~ l)('(l~ eonblin II n~ r.\· con!'; lller

nl ,ll' :lltlollnt or ('h;llk," l('dge~, onl." ~l j/!ht1." 11101"(' in(hmlicll Ihilll 
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the dt'l'll"it;:. of the fOn()wi n,~ epnch . whi('h fir;; l ('on!;i.~i of .1 yello\\,
j~h \\"!Jit t : . iwhm1tl!d . . 4 1"'lt itietl dllilk . Tlli" gr;ld mlll.," dl;lnge~ up
\\;!!",1 It') an jllllH\r~1 .:.rnly Ill,HI, whit·1! h<!<:QllwS I{~~;:: nlld Ie"" cah' a
reoll:i'. lIntil it i.; :1 trU(' (· !;ly . In till> IlJlperm,."t ~n'i!l a .)f tites,' 

,·Iay _· ll ' t'n~ :1r(' ~OIlie thin l'IYl'r~ " r '·t1!H"l'dion.\l',1" lillll'~tone :lnd 
"<lk;)r~'1l11~ ~:llldiI01W;:'. \\" " "h,ll1 d l ·;:.i)!I1!l11' this tmtirc ",;llccc,;oion 
of ;::oUlewhnt heicr-ogcneoll'; dl'p(l~it .~ ·-th,) T ,!di ll)!111l 111:,1;:." ,I.; they 

pre wI'1I ('xro~ed :lIon.!!: The ('l'l' ,>k whidl l Jt'n l · .~ thi,. II'W', \'. From ,\ 
~t],l1dl1r;]1 II': \\"('11 'Ii> from 11 tnl'''~I', ' phi(' point of ," j p\\" tlu~ ,1ifl'N

('HI Illl·IIlII<'I'.~ or \\"1.i,,11 it" j;: Illil<k 11[' '1ft' pl',tdil",ll1r i1 unit. III 

nil !ill'.\" ('<lltlpl'i~l' 11 thi(·k Ul'.':< or ni)(l11t ]"?")f) fcct. 

lJisl,.i/lllfiQII . 

. h tl1<' T~'dit1g\w \",.1,; rh;' ~ Oil the R'l(lllilll1~ flll,2"S, \\"1' ahnl:\":; 
find \1]('111 ()11\ .~:,".' or illr' Irnt!'l' in goin.!! fl'0111 ('f'''t('l"~ of I()(,'ll IIp
lirt.". The 1 1t" 11·1~.~1 10\\'ln n tl~ arollnrl tlu' 111<1unt.l in~ ilnd hill~ of ill(' 
Low!'\" Cr(>l;tr('I)\\;: 1iUIl';:\O:l(,S i\l'e 1\lMtl\" o\'erblill Ii\" \"(',I.lih· yjelll
illg 1'lilY,~ "f thi ._ forItl1lt~f)I\. T hi;:. llilhit i6 prohnlJI.'" IlI'~t i!1l\~I f;l t,'d 

in tilt' l"il,.(' of )r il r i~rill mountain, :;'llItll!'a:;t of thr t 'hj~!1~ . whrl"!' 
tlH'~C lJf'd~ IImlt'die ,\ Iwlt fmlll oll('-hnlf to bro luil,';:, \\"id('. 1< 11 ni l 
.~i.k . .: <)f rl\(' rid .~(' . .\ ;:imii:l1" 1}f.'lt fol1\1\1"~ ,1!"!)\lIlr1 thr north !'IlIl 
or . ...: ,111 \'im·pnte 1I1<l\lll('lin :md Ihpll t\l]"n ~ .11'01111(1 illld follol\";: till' 
\\"I:' ~t .~i d (' of Ill .. Bn'lllill(\ .~ J"i111 .!!" llol· thwHrd, T hrr(' h l ikelri .• C' nil 
irn:!!lIll1 r 1,1-'11 ('(llllil1.~ :l1'oll n ,l tIll' C"hri."fllln< lIl<ll\ ll t:1in on tl1f> (>:1,,(. 

,\ I.mg tIlt' T .... r1ingwl ('1'('('1, til".'" IIndrd il' n wi.11;' find ir rC')!lIlrn ;In'a 
\\'Ilidl i~ l'r-ripilr-1"at In :1 .~C'n<'l":ll 11plift to the \\'C'~T. A few minor 
;lr!'il~ ,\\\. i~oi:lIf>, l ;11),1 ,10 lint ()("("\11" with ()J1t('I"(Ip~ of tIl(' IOIH'r hf'(l~. 

0 1\,' of th<.'~( · H('~ nnl"lh nf nuno 1l1<.~.~fl . ;)I1Mb"l· jll~t to the em;j (If 
Paint (; l1jl hill. :lIul ~ t ill ,1I1<1lh(\1" nord I (If L nglll1,l ill .~il ! e of Ill<' 
"l"inl-rot·k" ill rll(' ('hi~o.< llI()l1n t;li ll ~, 

.\\(II1,!! roitollw,,()(1 ('r('('k thf'I"P i~ ,1 nrnd.,' (!lltir~ ~PC'tion "r 
tlJi~ tli\· i~ion . ' rlii~ rfC'l'k i.~ II hl'n1wb o f Rough RIIIl . n lHl ronl<'~ 

in frolll tilf' rllM Il)"QI1IH1 till' north r n,1 of Burro 11\(>~,I , joining 
Rnngh nun opposite Dogis lllOllnfllin , ,\t n pi:l(,(! known ,IS Chi;jo.~ 

P en this ereek h~ f> eut fl(' 1"OS~ til(' 101lg- r i(lg(' tlmt C':d ('lld~ in [) ('urI"!' 
ncdh from the north poi nt of B\II"m 1l Ie.~,1. The T C'rli ngufI bp(l~ 
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flpP{',lr Itt ,I tOlitilll1<Hl.~ ~t'l"li(./l alulI.!! llli.~ l'1'f-ek. exiellilillg {mill 

tile \\"I'<~ l ,~ i d<· of Ihi~ ri,lgc 10 ;thUIiI ,I lIlile heyoml. 'f IIPY ,Ire 

lill<'d 1'0 the eil~ l , 'I"hidl hring;: lhe 100n'r p.lI ·t "r the .... !(·fioll to tlte 

:~lIl'fn('e ahnllt a llIile Ollt from lit,: ridg,', .\r thi" p-oinl Ilwl"e is 
,1 fllUlT, ;t1H1 t h e 81'(·tioll l'OlllC;; to ,Ill "Ih l j\H ,\ little <l llOl"c the 
H"qllil\;l~ j\;lg-~ . 

T lw Ivwel" nue IlIm,ll'\,,1 {1't.·1 l·ol1~i,.1 of Thill 1,II:dky h'II~I' ~ ill 
""el·.'" '\";]y ]'t ':,-\' mblillg" Ih,' .·\lt~lill I·halk. ;0\0111\' 11,11 ('Ol ' l<'I'l'tiO)n~ tlf 
illlPlll"I' li lllolli!I' Iii' ill Ihl' "ta d.,' la.,'\'I'~ :11111 ]11' rf,'('II .,' n,~,·tllhll' tlte 

1~ \1l,·t"'li()l1~ i;1 til(' :\ i .. bnll',1 I'h,dl.: in \r ('~i K'III;:n~, FI";]i!tllell t~ ,)f 
1/"1,1,1"""/""1 !/frlllll/.,' t 'oltrad with ;liT,wh,',1 I"'lh-,'~ or O.~lrl'l/ I"m

!I,··~I" ("Ill. ) Hall . aI', ' rn''1lwlIt, //lII,' I'flli/III .< 011"11,,,11'-1,,;,."'11>/ 
Hoelll" :ll1otlll'r ill'/n'l'fIlI/lI':; 01" In1",~(· i'il", IIH',l _~lll'illg 11I' a1"l.'" 1\\'" 

f,'d ' 1 (·l"O.~ .•. Illld ,It\ . 11!l1I"'lIifl'.~ \\"<,!,(, !ltltpll , Tl h'~\' ],p,l~ Ilip /',l,~t 

'I t ;1Il.~.dl'~ "f ,I hUll! 10°, Till'.\" 111'(" follo\\'/'(l hI" ."1111" r'lIll" IHlII,lrerl 
rCTt of ~nrt ;) nd ;!I"ily l1lnrl~' ";l',lillll'nr~ . ill \rl1i,.]1 rill' i';]III" fll~ .<ilf; 

;lpp('nr. awl ,rhi('11 ~lip llt ,I hi.~hc,' ;In~[,' in -0111(' JI"I(,"~' n ()iltg 
( 111"1111'1' ill t Ill' ~:lIl1t' ,l i rt'l'Iinn WI' ti lll i ~,,\'(,ntl hli lldn',J fl'I" of dn\"~, 

i ll witj{,h [herc' ,!IV .~nlll(' [,In'r.< of I;ll',:':\' ",tI",nC'Hlli' l<fJllH"li(IIl~ . i'nllH' 

ill ill ;;n udy leila-I';; u('ar Ihe top rllld !Ii,<o ,I "hl'('t or turru5i"e l"Q('k 
11l(" I ~lI l"in;.! firt (~'n f,'d in thil'k ll\''' .~ , Tlti· .• d'l.\· i~ o"l,r/aill hy H 

',lIl,'~t"tlC' . 1<>11 fl'P I in ihi('I' IW~~. \\" lli('h 1I"i11 Itt' ('la.~_-;ifil'll n.- Ill'lon;.!
in!!' ((I ,I ,,' TInltl l'.':II,lkf' 1I<'oI~ , Ille Ill'XI :III'ItlI,\'r in Ih,' 1<l-'I:tinll, TIl,' 
l'ml(:n'li ()ll~ \\"hi,-·h ,\t'(' 1" ) 111111<111 :l\'Oll l \110 f,"" 1)1'1(111" thi~ ;:,Hhl.<IOlJo' 

[(,,1,2'(' , ('oul;lin IIOW ;111'] lit('n allilltnllni,] .h,' I1.', :ltllnn.!!· whil'h Plt!
I·I' lIfi,·rm.~ Jr llilji!'/"i Hyn/t :111,1 'yIIl/lil/i., ",·t"'Ni 'Icl'k IYPrc )"('oog-
1Ii 7.(>(\. T Ill' (·I:I .\ · ,~ j ll~1 1)t'ln\\" Illi~ la.1'I'r "f «"Ilt'n'lif)lI~ ar(' exl(,ll 
.<i n'I ." I"xp-o~('ll fn\' ,\ Hlill' on ,·ndl "j,h' nf Ih(' f"1't'p.k. IYhNe they 

fnr m ,1 p('r f<>dly 11"1"1' l'Olilltl"Y. T h{'.\- " -.. n ' .• I~'1l 10 «I)Iliain ,\ ('on· 
sifl e l'llhle ;llllOllllt of g.l"p~UITl, mo . .:,!.\· in rll\' 1'01"111 Q1' (,II',l!' fi',lg ll lt'llb; 
of .~('Ienite (,l·.'"~tnk FO .• ~il!O H'('111P.II to 1. .. w'Hl rin g" . 

. \ lll(',)"S ltr(' tlt ('nt of dip.~ ann Ollt{'\'Op.~ Illnk,'~ Ih(' thi(·k1lt'~~ ,) f 
thj.~ diri;:ion ]1('1'(' not 1(' .• ;;' thnn 1280 ff'et, 

On t hf' "$01lth ~ide of Cuesta B lll1K'1l !n thl' .~oltthw('~t. of StUll,)' 

nll1i~~ i~ mwtitcl' pl'lce Irhere Ihe Terlill,2'llfl hl;'(!;; lie ill nn entire 
('ontinuoll .~ exposUl'c suitahl(' for men .~llr,'ml'llf~ . 1'h(',' oH,rlie lhe 
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Ihqllilla,. !\ag-s whith form the t<lhl~-likc hill, (",l llel! Clle.~t<1 B\ime:l, 
llnd t ht'.\" Ilip to tilt· ~ol1th at <111g"it'>' 1"11ry illg fro m -n° to :"iO° , T he-
1Il(',\~l1n'lIlt'll\ hel'(' L11\;. II iini(' "l1or! uf 1~1I(\ fl'L' t. T h(· S<llHC 

(li\"i~ ; lln" lIl,ly hl' 1ltlll'II ,\I thi~ pla<:t' a .~ i ll tht' ~('dil)n just ,1('
i'C61'l'd. Thl" 10)\\"1;'1" l:a!e,\rI'tI\!\<. ,.!t'M,. ,0'(' ~m'('~'('II,',1 hy lllon~ pure 
(· lay .• . llnd l1ppl'rJllO~t th\",:.{, (·ontain ",rra!;1 ]wHJ'illg' lnrge conere

ti01I '1\'.\" 1"lItil" of ('a r{';l1"l ~OIl" ltliltl'ri,ll, .,.OlUe' l'i;!h(," f("(' t he1()l1" the 
('nppi ll;! :<H nd"tOlW wilie-II Iw,!!ill~ t ill' on)J'iyi tlJ;" forlll,](io]]. /l/IP

!1' M"I'/IIUl .'11"1111";", l"')I1., U.~II"I ·(I r"IIII"II/a. «'all.) H,dl, il l1l1 ,1 la rge 
fllurl' nllllll,~ on"lIl' alJOllt -HiO f('('t J)i.')OIl" til!;' to!'. 'illd ,t1~o tll,tller 
(loWIl in th".;;f>('tioll . 

T o the ~ollth from Ill't"t' Illl'I'(' i" .111 t'X ICIlSiH;' Ilell when' thc~c 
IK'(I.~ (lllttt"Ojl. fl'<l('hilll! nllllo"r to Ill(' Bio (;nmil('. ,;outh of the 

H.lt tll'.~llnh· HWlIlltlliM. f.'.I"(}fJ!lr(1 f"ol<tnflt lind R . jlIJII!l" /"O$(/ wcre 
fouml 011 the Ihlre tlnr smfne(' of II 11Ilifol"mly filtet! outerop of 
th(' uprl(>r pnrt of thi" form,ltion ell,::t of Dr.\"d(,Il·~ fllOch. Eneh 
lie~ in II ~elltl1 of l"otk which i~ ~I ij:!htly illl hmltcd . mhl which cQula 
he ~ecn on the grouw l !Ii':' n ~ traj~h t narrow t"i(\ ~:\' I('.~>l tllIIn II foot 
hi.!!h, hut ('xtcllding- for 11lllf II mil(> or pcrhnp". fllt·ther. T he twu 
ledges were perlwp" ltIo f('d I\pnrt in tlu.' .,.('('tion nl'Jll E. /Joyull'l'O.«l 

I\"II.~ in Ihe lo\\"cr ont' of tIl(' ill"o. T (..",tilll;lle tlmt the:<e ledges lie 
!Wf(, aho\lt 'lOO feet hdnl\" the lowf'St le(\.2c~ of .~n ll\lsione of til(' 
I]('.~I diris iOIl. 

QO'f/" S"diol! .~. 

Fnlll)\\"i n~ the Rio Gl"a ll(le Ilo\\"llWaf(1 WE' m'xt (,Ilcounier the for-
1II.IIion ,Ihollt iI mi ll' nll(l H hal f \\"(':<t of Tlll1e.\·\; rllnch, II"Il('re the 
lower d lH lk.\· ~t r,l ta 11PlwIl r ill the ell~t bn nk of the creck which 
rolUe~ into the Rio Grall/II:' fmlll tht, lIo!"1h. T Ilf' expo~llre reneliPi 

Ollt northellstwllrl! for at II'MI 111"0 Illi lf's amI ;II fI twint on\' aJl(! 
two-t li ir.h m ile . .; to the eA!' t of ihe Tlllleh the IIpper c1nYi> were 
rOm)(! to eOlltnin 1'.'.1'09.111"11 ,·f).S/fI/fl. All AlolI!! Ih(' \\" e~ L .~; (le of 
1 tari.-;<',l l illollntai n the iOTIll,ltioll Ilmlerlie~ n IJI.'lt I"IlTyi ng from 

Ollt' 10 tI,o mi le" in \ri(lth. following tIll' hn . .::(' of the I'i(l .l!c, Ahout 
fin: Illih.~ north of Talley',.; n\llch A1l(1 H('ar the r. S. hench murk 
hndn.!! the elenltion of 2'l lj ft'et, n hunied lll (';\~ llI"Cllll'llt \\"Il .~ 

111;\11(, a('r().~:;: thl' olltc' rop of the gn>atcr plll"t of the form ation . Icn\'
in.l! Ollt Ollf' or tll"O hU Jl(ll-ec1 f('r t of t ile 101ler UI'(h. T his ml':l.i'llre

llI('llt l11Akl'~ fhe rcrtienl {li,::tanc'l' from the Oy('ri.\·ing $.'1lHhtonf' to 
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,hl' indur;ltc!l hell:; h~low aholll J 100 f(!('t. Two leilge" about fir l," 
fL'd ,JIl;ul ,llle! lying' ~oll1e Iwo nr thn'(~ \1\111(11'10'1\ h.'t,t helow the 
lOp of the fol'tll a t ion. ('Onsi3t of II Jar,!.!!' au;\ .'()lIIc[lmcs cont in uou:; 

\uYI'l' (If {'(lIwr" l ion~ of ('uk'an'ou'i! mnl e-rial lIli:-.;{" l Iritll ';:Olll (' 8;1]](i. 

ilnd tlw."(' cHni; l i n in i<OIlW plnl'c~ ,11)llIldau l :;;1)('(·jll1cn~ of Inrge 
1I1l11ll01l0jtl~, nm!ln,!! \\"l1i l'h ,"d!10"lIb(u'lii(l ("(1II'·II"i.~ C OIl )'fhl (?\ 
.~(·t'mt'11 to 1)(' mo,.: j fn'rt lll'lll. \ ndh of t hi.~ phll'(', Wht'l'C th(' \ra.!.!/11l 

)'OMI (· I·(I.".~·,' the I',d;!,> fO!'!lll'll 1.,1' n .~il) follmri ng: thl' \\"I'~r "jdl' "t 
t hl' IllOl1llwi n. the 1(1 \\"1'1' ('11 1 1';H'('()11~ 11i,-i,.:ioll of thl' fOl"llilltion is 

Irel l ('xp()~t'd in ,11(' ... i(\e o£ th", rOlld 11111 \ f'xh ihir;; ;\ 1111111 \)(' 1" of 
more 0 1' Ie;;.'" en tire \"nl\"{·.~ of ]'lJ'ge IIIU,·i"l'f/ llll. ;:Oltlt' of whi(·h 11Ie:L~

nro,> two fe<'t Il{"ro :<."' . Xorlh from 1\lt' t'n,l fir lbl': rlrl,l!C' ;lnr1 ;J1 rh (> 
fOOl of 1'nlll'.'· llIolillblin . ill(' (·nll(· rPlion;H.I· IlI.'"I')"':' in ti l(' upper 
;ll1"b-' iou h,I\'(' 1"l"'ae1l1'r] 'Ill IlllH~lIal ']I'1"I'\OpIlINlt allr] ,\1"1' 11"(,11 I'X-

1'0~t',L .";ollw .. f III(' ("oll (·I,('tioll .~ n1t"'\ .~lII·1' fOlll" kd ill ,]i'\l lId'·I". 
'l' h i .~ ~'lllit' hor imn In\ .~ ;\ I~() noh'" in th., (',1,:1 f),lllk (If '['nl"nilln 

crl'('k ,IT ;1 puint IIli ,lIl"ilY 1,, 'III"1'I' li th .· 1·i1hl.L::l· of :-ian Yilll'('nt l' ,\11.1 
B oquill,l': PMtottiN'. 11Ilt! T\I(, ,:.,1111(' IlHIIIWl\nid ()('I 'u r~ thl'r('. .\.!!"ilin 

t ]w,:.(' ':'ll'Mn ('O UlI' into "iew HI R WT,\ ~h\\llll'. wll" I'(' ilw ('011(']"('

l ioll!; ("(1Il~ i,:t. of an illlJl11l'(, el,l,'" i r(m ~ Ttllll' nllll h,1\"(> In!".!!'(' ~hl'illbl;~' ~ 

('rflck:-: II"hi('h ,\1"1' nfH'1l 11111',1 wilh \,[;1(.1-; (',ll ril!!, T he 1»,,1,:. h l'n~ 

follow lilt' Wt·~t ~ i ll,' of the Stilhn'll l'llllt·h int1"lI,:.i1"I', .lippin,!! to 
Ihe I\"('':'r. TI)('y ,11"(' I1I~o 11 11(,0 1".(.'1",'11 in th (> nllll',I' IIl'lll1 lld thi,:. ]",\Il('I\, 

wh('rr r:.( ·O!I.'JI'II 1!r)II"I','u.~n II"I\~ ;1)2"1111\ notl',] ,Ill ,] lil-;,' lI"i,:.(' th.~ ~Ol1(' 

of Ifl!",!!(, .~rpffl)'i(l. 

Tn Ow I"nlln' I\" hi("h li\'.~ alou;.!· flit' 1\"1'.~t .,:;i,h, nf ti l\' (';U'IlWIl 

rall!!('. ,Il'oui Ihrel' lIlil(1.~ fOn,.:!" of :'i ii l h\"l'1I'~ mnr·h. th('1"1' i~ ,I ,!!nI,l' 
n iH] ~Oll(('\\"hilt ind lll"II"d 111;11"1 HI' ~fl r l \ il1ll'~i ()l1O' 1\" 1\)" h h,·lnll ;.!~ in 

lilt' lo\\"l']" P,II"\ nf thi.~ Ili\"i .~io l1 . It f'nnt,\i ll ~ ;)hll ll ll:i nt ~lwl'iI\H'n~ 
of a ft' ll" rM~il ~ , Oll(, of whidl T thi llk i.~ 11('1\". Tlli ;: i~ it .~]long'(~ 

Irhit"!l (-oll .~i .~ , .~ nf a 10af-.~h'l p(>(1 hOl ly o f fo l(]",'] p l;l t \'~ \'; II]i;d inp: 
froll l ,1 (l" ntnll pllll1l. It i~ 111l1]Ollhlt',1I.,· ('lo~('I.,· I'('htit'll to. i r 1101 
itkn li r,'\ Ir illi. tIll' ~1 ' 011,!!" :111"(,'\(].'· IWl t',l in ti l(' horizoll of ,he> 

Bu.la li\l1l',:.1 011('. TI1l' 1'1.11C';: ('nnl,l in a nth' lwh\"nrk or 1)(>.\II('1)II+> 

~ pit-I1I \' .~ . 1'111·1'(' W'l~ ;l/ il l(' ;:allll' pHilll lHI\\lt'l"HU;: :~p\'('il1l\' n ~ of 
11l()("I'I"IIIIIU.'< II/Itluillfo-plimllll! Rorll l,. a l\ ,l of Sd,lo"1I1}(!rliill "'011('/1 -

xi,~ ('onrr\ll, Ot!w\" [l1 o(,('I'(/IlIi rlnrl ,I 8I1r ll l;"'.~ IISIWI' " i"ui'loll ( ?) 

w.' 1'1' IIn"'ll T Ill' fnl'!11a iion ('x tf' n.l;: tritll .~0!11 '· i nt l' 1"l'l1 pt ion .~ for 
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sen'l'fli mil~'~ in a hdt n()rthW~~t\\";1rd from thi8 plll(·e. P;\~;o. lIlg 

)fu"l'khog sprillj!. 
111 the eOllll it'," hetlrcen the (·orir.on(>~ pl',\k~. Ro.\ .~ [fI'i n;!. nntl 

the Christ lwlS l11()ullii\in .~ . tIl{' T Nlinj!l1il mild;.- nlli l "h;\ I('~ il r e f l'c

'luPlnl,\" ~E't'll . nml .~um(' of th!' fo,;.~il~ tw tt',] fit oth(-\" pi nel':" Wf'r('l 
obi't'rn'fl hp.-€" 11\11 tlli!' t"f').!'inu j" 111"1"1' 1.1"(. 1.:1' 11 l ip h,l ' i,C!n~m; lll

irll",i()n ~ ,md ,:,('('r io n;:. .~Ilitll" r (, fur rlt;'A' ription nrC' l \' .~" ('011)111011. 

The Llg'una i.;; 11 l'hnl1olr d('l'r(',,~ ion II"hi('h j ,;. (',In,,-\,(1 b.,- til(! 
pr{·.~('J1(·I~ of Ih('.~c ei\.~ i ly ,1isi nT0,!!l'ntill,!!" lw,h. :l hnlf milt' \\'{';'.t of t ll(' 

lli.zhe~t lle'l~ in til(' Chi!lM mO llnt ;!i n" . By ihe foldi ng' to Il"h i('h 
til!' .!!'l"Olllld h ;'l~ bP(!ll ~lIbj('(·t('d 11Prf', Ih(' "h l1l(';; IH't' dnlll"ll om 

Il· l1 J:!"th\\"i .~e ilwl ~ l l1"\lllk in oth('r .li 1"O'('\ion:> "0 M\ tn h(· ,!!r("ltly 1'('
(hl(-('(1 ill thi{'kll('~l". Thf')" ' 11"(' lih·\rj,«., mOI 'i' illlhi l"H ICtl ,)Ild 1110]"(' 
fi"''''111"('d b.Y joi nt.~. 

In ,11('i1" r(' I;)I;",n 10 topn.!!1":lrIIY till" T eriill,!!lI') lx'd:> illl":l l'i ;1hly 
mainta in the hallit of I1 PP{'lII"ing- Oil rhe 1001"l, .~t ,2" 1"01111(1. In flU' 
center of the ('hi .~o;: mOllnbli n.4. \\"1 1{'l"(' tll('y h,) I"{' heen l"fl i"ed h." 11 
hig-h folc1, 1\1('.'" ()(·(-up.'· \·Rllp.\"":; .\IllOllg til!" l'{·ah. On 111(' 10\\"IH \l(1~ 
they f01"m ihc flllit ..... ~t ,\1111 1ll0~ t {\e~r l -like "'retche~ in the en ti n' 
l"C'gIOII. Thp." h'll"I' .,·il'hlpi l more 1'("ldi ly 10 (' !"O~iun t !l '1lI any othf!l" 
1lI1'llIht-'l" of 111« t-l'l'l.!l· C'rt'tac'\Y)Il" "l'ril'."'. T hi". iF: due 110 11'._" 1,1 
r,)pil\ \\,C',1t hcr iu,!!". {'n mN\ liy t!i l' IH'I)I, c'{lhf'l"('l1(-(~ of 'hE' \'IMtie t'\C'
ll1 l 'n l:;. th ri ll fo the pl'n1l1pb~cl".~ \\"i,h II"hil"il 111\';:1' ll re ('<1])111111> (If tw_ 
i ll,!! (·,In·ic;\ fllI"ay hy tile ~he(>t floor1 ('lllT('n t. OIrin)! to their )' tnlll1 

~iz(·. 'ThE' (>ff('d il (>lU';:;: (lr til(' ~hl,('t flvo,l j" i l1(·n"I.~"(\ I,.,' the iIB
p('rri Oll ;:lh'~'~ of the ("]'1.";: . II"llidl (' ;HI~l'~ (he nlill f,lll I,) he .~hc,l n.
fl~ml H roof. 

T ill' 10I\"('r pllrt or ,iI(' f(ll"Ul()tion i.~ lnrg-el.,· C'ompo¥{'il of ol"~11l1i(' 

"t'rlimenls. T in.' Chl1Ik,\' I'l'ih UJll ~i~t 1111110;:1 cnt irely of .!l (leep 51'11 
OC1i:e. f')ui te frce fro m IIIK·II.mi('a l i n l!"rerl i ellt~ . Thi s OQZf' C'omi.~h 

IIIM!I.,· o f ,'Otumillllt(',' fnl!!IllN)t~ of ll(,lic';tic f',ll(,<l rpou~ shells or 
fOl"'lltlinifem . lou t elltire t .. ~!~ lila)" ,lhr;IY~ h(' f0l1llc1 h." prop.'t· c"ll~h 

in;! ,ulIl II"nsili ng" of ,he I"Ix·k. rrn.!!IIIf'nt~ nf ilu' :;hE'lI!'- of I noN'/'(I
jIJ/(.~ Corm an apprC't'i,lhl(' iu,t!l"('ll if' lli in ~OlH{< !ltnl!:l. l nchl<ling 
~(lm(' fOll1' hll1l(1rpd re...·, in t hi~ '011"('1' (li\"j.~ion of tile fOl"ll11ltion, it 

.dt>l ,lcfl the folloll"i ll;! fn.~:; il :; : 



1'hl: U('oloflY of tllf' ("lu ... ·,.,1' ('ullfllf.If .. 

1. G/ohiYl'r ilfll. 
2, 1,'cxiul{ll'io, 
:1, Olhel' fOl',)l uillifC' I',1. 
-1 , Sponge, 
,) , Sell meiJill, 
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(i , l/illlio!ilhl',~. Uk", "U/'ill/i,~ D'Orh, Thi~ ro.,~jl h ."tllllllel' th,lll 

lIil'/HII'il,'s fl'.I'(UI1l.~ Hlw!lwr. \\'hi('h it otliel'\I'i~(' ;;'Ollll'I\·hat n'~('I11-

hIe;:. l'lllikc the iatt!'l', it ('on;;ist!O of ,) ('11l;;.ter of s('I'(']',l1 indirid
nn1;;. which fll'c g'1'll\1'1\ logNh('l'. .It wn~ fOlllld in Ihe 111:11'1:0 llol'th 
of Laguna. weST of Ell1O!'y pc'lk. 

" Ft. (tIlSI;II"II.~is nOCI)!" fO\1ll1l ill tllr lowel'most ledge;;., 
8. H (rplu.o('{/I,Jw 9t'lIlItih ('ol1rllt1. 
9, r'/OCf l'n)J>1/,< '/llIdld(lfo-plif'ol/l,' Roem, Thcrc lI'l'1'e scr/'l',ll 

;;' lIh1Ilcl' luuf;c'l'fIllli, whi('h lI'erc not i,lentifiea. 

10. OS/I'fa l'OI!fl''''/1I l'o1ll'ail, 
11 . R(lc'ulif('f' (1,'/11'1' 'Iorlon. 
1'2, .·\mm onoi{l~ . tll'(1 I1Il1lt'Il'l'11IiJlf'll .~p('(' i ('< . 

In tlIP mirldl' ;li\'i~ ion of tIle fonmltion no fo,,~il:; w(>re oh~erl·f'I!. 

The I1P)1(>1' tlll'("{' or fOll l' hl1ll1lre(1 feei eOllll1in o('(·a;;.ionfl l fll'f' IHI

('l'OII.~ ;o('n11l~ nlld lny('r~ nloH!! Irhi('h ('aknl'f'011~ matel'in] has .!!'lth

{,lW\ into l'll'.!!'(> ('(l!l{'l'etion~. I1'hi('11 ,IrE' ~"llW(i!JIe~ ~c[lnrntf' nnd r\i~

inn! nwl nl olh('1' tim('f: 1i ~' rlo."'C' lo,!!p(hel'. or ercn join, !l(l M 10 
fOI"11 il {'lllltiIl1l01l~ 1.('(1. I n ,oOUl(' of th('~c (·(ll1('l'ctjon~ fl)~.<il C'c.phn
]" pod.< ,11'(' gnitr. p\('ntifll1. l)l1t only fl few forms h,l\'(' hf'f'1l oh
~PI'l,(>(1. F:.I'O!I!II'II hns nor lwcTI notp(l in {'oll nC('t iou I\'ii'h rhE' ('011-
I'!'elioll.~, hilt it ~C'f'm,~ to be limitNl in tlli~ region to (,E'l'b1in inl\i
l'i(\lInl In,I·N." not fnr from the horiz(ln in II'hich thE'H' oCC'nr. 

T hp. fOJ'lllS llOtNl in illl' 111'[1('1' tllT'f'{' In!1lrlr{,r\ fpeT ,11'(' ,1':: heIDII': 

1. R.I'o.(l,1jl'll f'o.~hdi/ ~'\~' . 

?, H, pondcroso. Roem, 
1, -'"01lIi/118 drhl!Ji O [od,) ) l p{,k. 

4. Pl(f.('(!IIf1.('l'r01J Whiff/elr!!: Hyatt. 
!i, SrhlO('lIbru'kin l('()II('II ,.i,~ C'onrnd (?). 

('hrmif'(l} C'o ,oposition . 

Tt will 11« ('If-,ll' [null 1I'1wt 11<1~ nll'e,llly hN'1l .~ni(\ that the (,Olll 
position of 111(' thrM (l i\·i~ioll. in th i~ fOl'mniion prf';:ent,:: two (>:\'
tl'('l1l{,~, 'l' lle )owpr (lh'i.jt'n t .• ,1 dlll)k nlHl th" 11JlI'p.r p.nt ill n clo.". 
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:\n ,Ul<l ly~i~ of the c\lnlk :<ho\\"" only a ~m;ll1 nmO\lllt of chl,n',l" nUl
terillJ and (In analy.-:is of the c11l~' woulll no dOllht ;<hOlr on ly ;<101,,11 
'[ ll1ltllitie:: or ("llc,\teOIlS llHltcri,l1. Fr~[I\cl1tly t h" dnyi' ill tluc! 

IIp[lC'r part of th(' ~e<'tion gin' no fl'SPOll:>C tn ;lrd . :\0 an;l l.\"~j.~ 

Jlll .~ been llH'lllc of these cla,Hl hilt lhe composiiioll of two " 1 1t'("i ll1eH~ 

of the chalky l)t>lls W;I$ {oUIl(1 to he ('IS bt-loll": 

A I/(lIyse8 of SII,'('illll·II.~ of tI/I' [,Q/l'N ('/({Ilk!1 1,{'IllIf'_" fit Ih,. Tel'· 
lill9UII /1,,11", ... 

:'=.11 i(,ll 
.\.lundlli1 . 
Fl' rrk ox idl' 
Lillie . .. . . 
)l;',!.!"Ill'"in .... . . . 

( 'n r hon ic ;lcil] . 

'r~tt'r (hyg!·o,,'{·opj(· ) . 

Wes t o f Chlsos Pe ll . 

.! .;),1 per ('eIlL 
0.:- .j p(>r ('l' lIl. 

1..10 1)1.'1' ('l' ll! . 

:,"?O·, pee t"t;lIt . 

n.:?.! prr (·~,nt. 

·10 .• /) !If']' ('en! . 
0.10 P" ('t'llt . 

South o f Cuesta. B hUlC'" 

HUH pCI' N 'IlL 

:1 .00 llC'r ('('11 t . 

"?1fi pcr ('rill. 
:m .. JV Ill'r ('('11 t . 

I,O/) per {'('nL 

:ll..'jO ]lp.r cpnt. 
.:m I"lf'l' ('('tH, 

, r n tC'r (c'ombilleil) .. OAO pel' (,!lilt. :l.1I0 ]WI" ('ellt. 

Snlplllll' . ..... . .... ... . . . .. .. ................ trfln', 

Org'HIlic' llIiltll'l' , """"','"... . .. .DO fiN ('ent. 

100.1 ";'" 1)(>1' (·enl. Ml.:O Iwr ('('llt. 

('o,.,.rl(lfiOIl~·. 

The lower Pilrt of ihc Tcrlin<]u,1 I lPr1~ dr'll'I.1" ('nnWp(llli1.~ \n till' 

AlI;:iin ('halk in tIlt' l'llsti'fIl pill'! of TIl(' St;lt'·. T Ilt' hr() fofttlll

tion ~ nrc !IUke imd in IIlt'ir lit\tolog-ieal I'hanltt(>r~ tIl(' I~·d" ,\I 'i' 

pr.1ctirnll,'· of thE' .~n llw kintl. T hl'l'f' i.~ ,) ,,"Iig-hll.'· ;.:'H"lfE'J" !1,lmis
InrI' of ('11I,H'.'" HUlkrin l in tIll" \n'~fl't' lI ~,·ttion th,m in tlw l';I~t('t' n, 

cspt'<'ially ni>n\'C. TIl(' wieldll' (·Ia.,·~. whit·h ,ll't' ,h'~iiilltl' pf fo~~ik 
lITe with cqlln\ rerblimy ill(' <'quiYalt'llt (If Ih(.' TIIY\O!' tlHHI ~ ill tll<' 
AI1;:tin r(',ziolJ. flllli tllNl' i;.: no gool\ rC'il"SOlI \\"h.'" t ht· u)lJX'r Ilh'mhN 

"holl\(\ not 11(> rl,f('rrc'll Ill'f(' nl,::o. Bllt flw ll]lpl'l' lilllit of til l' Tn.\"
]01> nW1'1 Il,l.~ .~f) r,lr not hc,'n Ih'finitd.\> llllidc Ollt fOl' thC' e'l.~t (,l"Il 

}"I',!!ion. ami lllltil thi" {'n n he dont' a more l'nriiclllnl' (,Olllpfll'i;:on 
\\"0111/\ he PI'{,lll,lflm'> T ht> nppel' two InHl ,I:'rd i~,('t hel',lll\ the {'om

illg- rhange of {'()ll(l iri()n~. h,Y the isol. ltf'll 1l1"eWWl"'l\I.~ h'lllrh wlliC'h it 
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rOllT,lin;:., hut it ,~ fo~"ik ,:0 f>ll' ll,~ knnll'n , ' \0 not intli('ilte Ilny {'\0':lC 

l'('l<lt ion,.:hip to those \I'hieh OCellI' ill the fOrtlh1t ion thilt lie~ abol'c, 

l'p to till' l'lltl of Tile Terlingllil j)1'riod TIll' sl'llim{'lll" of the Cl'e~ 
Ii!<'l'lfll~ ,IW· ill Tlli" I'l'gioll \1'(."" J,litl d '!\r ll ill 01)('11 \l'at\' r,~ thilt ex~ 

II'wll,,1 be,roml the s hMt> 1,1:11, b ll t I1t t ll iF till!l' tlw .~('a hegnn to be 

l'Il('l'O'ldu.'d upon h,l' ,h .. lilll,l, ;It I"il~t .~I) fitl' thaI il ~ lI'ah:r.~ were 

llInn' Ifl' I('~~ ht'ullIlI"l ill hy inlnntl~ imd nl l! l'l' ~hol'e ~ll"lld\lre;:.. 

Till';:'l' ("nll d i linn~ jJ" .. Yililf'tl fOi' ~n lll t' rimt'. T Ill' ",hol'{' ht'lt cl'i
,1(>l1tl,\ ' ~llIIrJ.\' .~lIh.~irlhl nlHI IhH~ idIO\I'E'(\ lilwnt! tl"Wl.~iL< 10 ,le~ 

"llIlIUlill(> In il I'oll~jtlt·rilhlc lhil'knt';:'.~ . T he I'l'''\l lt in~ "edimen!;:. 

i1l',' (' Ilfird.\' ,\ ifTprelll from Ihn~" of the 1l1"l'N'tling: Jl('Tiod~. Thc~' 

('oll"iH nf ~nIH 1 ~\IlIl{'~, mlltldy im,] I)('nty el!l,l".~ >lIu1 ;>i!t~ , no\\' :lllfl 
th"'l1 ~'l1l\l' lilll(>,~ t nIW . ;11111 n('{'n~iolln l\y ~Olll(' thin hed;:. of g"l'<lrel. 
The litfond NHl!liti(ln~ II"I't\' .~l1(·h Ih,lt reg-dlllll" H('(·11111u\;nil)f1.' 
f)('!'il~i()ll'llly ,n'!'!' Inid dOll"n 'lnd 11l]t"i(,,1 ,lIl1')))'!! (, tllt'r ~,ljmel1t;:. , 

Th('.~l' hnn' 1)('('11 <'hnn.l!"l'd in lo t·O,I!. Frnm Ihe llut llt"t' of Ih(' ('on
ditinn:; nftl' lll lant Ilpon thL' lllr:king or th(,5e ;lepo,~it:; II1\'y are 
nN'('.~~lIri l y !Jllil(' rMinh\p in ('(}1l1pMitiolt a11l1 iexlnre, all,1 in,li

d.ln,1I ~1t'Ill1t tlo 1101 pl>r." i~! 1'01' all.'" ,!!n';J/ tli~filnep horl7.0n(,lll.I' . 

TIll ' Z'JI/" of ('/1<111<)/' . 

,nlill' thel\' i." lin ditJil'uliy in IIll1kin,!! Ollt' tIll' gen('l'i11 line ()f 

,lil'i~ion hl.'hn>t'n 1111.' T(·1'1i ng-lll' ;lIhl rhe Hillfll.'"n,lkl' rornli\iion~. >l .~ 

Ihi~ i." \1"1'1t 11I11I'kl',1 in il ,~\'IH'I'al 1I",1Y, ~til1 thp jliHtielll.11" len'l of 
ilw elwn.!!,' in Pilch ).)(,; tl .~I.'("fion nll1.~t 1,\· ,,\,I('l'w d ~nllwII"h'lt l1!'hi
\t",nil.'" o\l"ill,!! In lIlt' f"(,' !III.'IH rill'jillion" of the l"H'th in the 11])1"'1" 
Ilwlllh('t'. "[";:'!l'lll.I' Ih(' ("\Iilll,!!(' if' 1I.~J1C'rt'(l in hy ft thin ~!rntllm (If 
"nlld~1011l'. II"hi('11 111ftY he' ol·,·rll1 ill hy lifiy or man' fl't'l o f ('\;11" of 

t lw ~nllh' kiml 11'1.' fi n tl Ill'lolI" if. Tlwn thrre mlly be onother Ictl~c 
of ."il1J(l~tol1l' with ImolJwr ~rl'ahlll1 of ('In.1". Or flIP .~I\tl,l~tl)n t'~ 

lilli ," he replil('E'(l hy ilr('Hil("POl1~ \illl('~tOllC', 'l'hci'{' hel\;; mO.I· h-lll~' 

he ,,;liil to moke ;\ 7.011« (If ('him~('. ~i llce They 1{',I(1 up to tlj(' nri,lhlp 
,lel)(l~it~ nhl)n~, TIl(> ~'lIltl.l· all" (,1l1rar{lO\I~ \;lyt'r~ arc frp'll1('ntl~' 

rO$~il beurill!!, ;m,l ilwir f,lImn i.~ ('Ie,niy reln te(1 to thut I1hol"(', Y et 

it i.~ .~l)tIlt.'ll"h;H ,ltlTct"t."IJi. To Il),)kf' ('10;«' ("0l11J1at'i.~ol1;: J1n~~ihle wi th 
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the (.'l'dlh·evu~ ~tl'Hta clselrJtcrc by oIlier ;oturlcnr.3, the fos,.il", olJ~ 

/;(!I'H'd in Ihe 11'1\ll,;iti~}1\ lieds ,Ire 111'l'll ii:>tcd ~epnrutely : 

1. Comi (:-) . 
t. Bryozoan, adhering" to the Oll\:::ide of ,I cUJl·,;h'\Jlcd lubc. 

J!l"obauly from a coml. 
:.l. GyrodclS sp. t:·) . 
.. :I. Su.I·im :ip. (:-) . 
. J. /:ostl'lIil cl.< i(!~"(t/I(I Cum,ld t ~). 
0. SCIIT1"ia sp. 
'. Spironell/a. sp. 
S. VoilLlolilorphu, like pot!t'I"U;SU Whitfield. 

n. Calliplullt'c/CIS bur/illy/elll('I1""'" GablJ. t :-). 
10. 'TIII'ac'-//. ~p. 

] 1. D elliatiulli gmci//! )L & H. 
J 0) iJanllilclj sJ!. 
l;~. Lallllw, like c!l'[jUIII;, Agnz . 
'4. £/1111110 il '.ralla Hoelll. 
JS. Yerlelmle of fi~he~. 

Induding a Jllllldrcll fec t of thi~ ZOIlt' uf (-llflllge the Hilltl oi!~n;lke 

rumHltion cont.li ns ah011t liDo feet uf stl'<1ta, AS delimited in the 
d{'::'('riprion Il"h1("1I fo!kllr;:. [I I1l1!" t [,e ~t;ll('rI. hO ll"cl-el' , i!Hlt the 

dil'i~i(lll 1)(:,I\H'lm thc~e \oe!l;: Hl1l1 the scdilllcn!.~ whit·11 o\'l'rii£' it 
i!'- liluch Ic:,s wel[ dt:tilll~tJ lImn the hil;;e of tIlt: fOI'lIl:)lioll" :\0 at
kll il'l t'oll!d [II ' JIlillle to ,k,nllitel.1 Jl\;lrk it;; upper lil.1Iit. 

1'1,,: S(lllrfsiOI/"S of Ih{, Hal/ lt'slwke B eds. 

T he ~i\ll,lston{'S of the Hattl("5nuke locd"ti Illude the rnO:,l ('ou
!'-piCllOIlS outcrops iu these 8cdiments" ,single bed;:; meil~l1re ilS 

1tI11('h liS fifty Ill1d .~h:ty feet ill thicklle55. While they vary ron
;;idem!)].,· in ("o!or- I\"!ii(·h UI;J.'" he whit£',. g rtl}", yellol\", brown ill111 
cl"en hillish-they posses,; ~Ollle feillurt's which are rather COIlS(;1llt" 

The." fire, il~ 11 rule, quite frt.'e from (,OIl ]'~C ud mixtul'e', Pchhlc!'-, 
('\"('11 of small ~iz(' . a)'e quite nnknowll. 'fhe!Oe SlInt!;:. ll il nll~" el'cr 

contain uny ndcil IIml tlle.1" nrc (Jllite mdl sOl'ted. In ;<c'"en sam
ples Irhic'h WCTC ~p('('inll.\· e'\flmin(>(l with 1'E'g'flrd io t(''\hm', there 
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\\'a~ on ly Olll' ~PPtiIJl~'ll in wllii:1, 111l' gl"rllit'l' p:l n uf the lll<ltel'i rll 
(,"IL~i~ll'll of grlli n~ Illt',l~lIrillg- ,) 11,111' llIil1illlet{'!' in Iliulueter; in 
nil\' "'lIllple II", Illilxinl l llli ill.:!n·d i("lIl l'!I!l!;i~tl'iI of .:!r;lin~ llle,15uring 
(lu0-fl)llrth of ,] 11Iil1itlll'll'l' : in "lit' "r ;.!"r;lill~ Ilwa~l1ring Hhont Qne· 

,;hlli Inlt\.: ill two. :1],nU[ 1)1It'-pighlh: '111,1 in 11111' JIIn.~t of thl' pT'lill ~ 

I\"NI.! I t ,~~ t!lna oJlc-~ix t\~nth luillilll+'tI'l" in dinuH'Tl'l". t '''lllJ';I1"\'ll with 
"TIII'I" ~nJ1lI~tOlh'~ of til(' ;;'illll~ ("",l1"~l·nf''::~. ,1)(' g-rain~ nr0 ["utl\l'r li tile 
rOlll1ill'il . ~o11le 11I<l;!IH'ti(' ,!!1'l!ill~ IlIil,l" 11'::\lilll.I' 1)0.) fOllTIll. OthcJ'
\\"i.~(· the f'onstitlll'ni ;;;. l] l1;ll'lz. of whi.·h some iF ('Ill' rt. espt'Ci ll ll.\' 
,lmu lI!! rhe gl'iliJl~ of tile ifl1';!f'>'T "i?l·~ . Willi 1111" (·n~lr.~e nrlmixlul"C''; 
!ll)!,mi(' ('nl(·,\ renll.~ fr;I;tl1\(,lH~ :H'P .~Olllt'tilllt.'~ nl~o itllhellded. Ycr.\" 
]"'1]"1'1.'" tlws.e fonl! thin ~t'lIl11S. ]'ptw" t 'JI filler :"11"<11,1. wll" re tll(' :<Ol"t

ill;! llil.~ hef'll ntfPt'r~',1 1Iy ~trnn;! <'nlT(lnt~, :'inlll,' ",il('nr('()ll;> 111:1-
tf'ri,tl i.~ (tHill, ~\' IH'l"!llly pre.~('llt. ;11111 lIlt' ~;Jlld~lfllll'~ ;.!Tll,le il11 0 ,11-
lIlMl plll"l' I ,~d;...'\'': nf lilll('.~t()Jw. \\"hic·h. 11<,1\"('1"('1". :11'" iurl"f'C]11('n1. 

T II<' 1,I'dding i.~ '·,\ri,lhlc. In f(,1I" ilJ~tnn("('.~ fnt·p~ nf lerl)!"(>~ ,\"erc 
'~'·I· 1l 1I1(';I.~l1l·ing hn'IIt.'· re('t ;llId ;lPl,:wPntly ,\"illlonl tRrlllill)!" ~l';1 1l1 $ . 

. \~ ,I !"lilt', thin l)t',\IliJlg" pre",lik I n thin ]Pd;i!"(>~ the 5eillll~ arc 
ll~l1;J1ly ;oJI".!i!!)I! ;mrl \' I·CII. B Il! 1·I·n.~~ l't' llding i~ \"t'r.\" .!!"l·l1er;l1. nll,l 
fi ll<' rippl". i,eilil('.l In.'"I:'I·~ ,\rl' not 11l1eOIll1Hnll . 
Rr,ill.~ !III:' llIfFr 1110('11 ill Tl'xtnre of nIl rIll' F('llilr1(,llj~ in thi.~ for

IIl1ll iul\ ,h(l s.:lnll~ 101\C5 Iml"f' )'('l'n the hi.!!l]\r>ly ~ of llnciergl'OI1IHl 
waH·I". and r hi~ 11II.~ of It'll ,rol"l,;cd ~''l'(llIIln1"\" ('h'lng-\'~. T ht' 1I\1l~t 

(1"1'11111'111 dl'1l1g"P i~ 1I1e inll'Odudiun IIf int('I '~fjti,ll r"lll'I!reou~ lIIa
tI·'rin!. .!!"il"i )]~ flit' ro(·k gl"(',1It:l" h'Jnhw~.~ <lwl to\l)..dIll(,~;;. Thi.~ in
!(' I"~iilirll mutt:)"i:ll i~ ~nH\('titJll'.~ .1 pu re ('nk-lte 1\"ltll ('onti m;olls 

(" It·'lnl;.!"'' jllall(,.~ (.1' I'\I".!!'> ~izf'. TIll" eh un;.::c i."' ]"('1'.'" .!!cnel";lIl.\" fl('
l'ompr\llIQ(l hy ;'](w('lllj1mellt of ("(Hu 'rci ion fll"Y !<in]('hln'~. fll~o n£ la l":ze 
~i7.r. .-\ frequ('nf. form of the.q> i~ Inrge ril"(-JiI;ll" rlio;h. lllf'!l'l1r
jllg- ;>ollll'ti\l1r~ ihr{'(' fe<>f ill llblll1ch']". 11\l r] (,s hi hitin.f! the origin:ll 
hr·.I,l in ;.:: p!;\l ](,~ 'HI th(· f'dgt'"~ ill wC'lt l1t'rillg. T il l'." fl"cqlllmtl.,· split 
;lIon)!" thp.~(' pl;ll1l'~ into tll in plnk-. nn in('h or If'.~s in thi('kness, ('s 

h·lltlill.!! ;I("l"O.~~ tllP l'lltin:' ,li~k. Spl]('J"\e,JI ('oJl('1"t'iion~ 11111'(, 31so 
(]el"{'lopl' rl. the ~i7.('~ !lIMt ('01l11ll0nl., ;:('t'n llf'ing frOll! two 10 ~is 

i!J(·I1l'~ in Ili;lllll' t(>r. 
I II ~onll' of fIe ~nnlhton[",. ,lIld l" J1('('i;lll.1" in tIl (I 1011'(.'1" pnrt nf 

tllt· fnt"lllnlion. t'l'lIIellli ll ,l! llHltt'rinl is ' Jlre~ent in .-mlll! qlhlOtity 
001." . nllli 1lI0~t! .\· ('onfillC'fl nl"lI.!! tIl('" joint~ . Il'ftring the centrnl 
p,ld of TIl(' dt.']illlited h}oc·h ~()ft ,1nc] ren(ly to <'1'\HlIhlc uncle)" the 



inl\ul'll{'C of the 11"(!,H h.'I'. Th i,; girc~ rise to n lli\hif of we'ltller
ing which h<l.~ ,I W' I'.V unique nppe:lrllllt'e <In.1 develops some mo.<t 
i n'l'!!ulnr (·,l rit ie.< on the ~urf. I (·c of [he !;ionc. Utim.ltely the~c 

run tog-ether ,lilt! leaH' IK!n t .11](1 iJ"!'l')!uhlr phltt!ii ,mel (: 1I';p,~ pro· 
jl'("Ii ng uut f rom the f,l("l' of til(' Ic,lgc, in the 1110:"1. fn ntn st ie [onM 
<llld 1't'~I'IlII,IIl11l1.·~ . 

• -\iJon\ tllf('t' hUllIlrt'd £l,(" nhol'p Ihe Im ~e of thi$ fOfllliltioll the 

"'\Ild>'(() nt'~ h<ll"!' ~O ll ll' 1Je('lilia r lIulrking~, whic·h un' the impr int" 
cf the (ucl)i.\ HII1.IJIIII'/lilt,,,, 1" h('.'" l'n1l hI' 1ll0;;t n'lld ii.'" descrihell 
n~ do.~I·ly I't'''l'm hlill,!! mOlllol.~ Ih,lt lHig:ht loe mndc Ity p l'l',.~ing the 
"illl' of ,I >'lIulil I'HI' of POP('llfll inlo ",1Il11. T hey u"u,lll.\· ,I)I]!(';ll' 
"" A:1II; -I·.l"IilHl!'il· Ill'PI'l'>,,,ioll .~ OJ! ril l' \\"I)Il!ht'n'l\ ~lIl"fill'(' of Ihl' "~'l nll

>'I'IlUI' , fl't'{I'II' u tly iwnd illg: >lud ~olllctill1c>, ilram·hin,!!. I·ar.rill;.! in 
lI"illll1 fl'01 H thn'l'-rollrth ~ of ,m illt·h to lH'arly 111"1\"1' ihal II"j ,hh 

,HId )l;ll"ill;.! ;) Il'llph of .~UIUt'tiI IIC>' :I ., 1011(·11 ,I>' ~ix ')1" ei;;ht int:h . '~, 

TL,~ .~lIl'rnl·l· of the illll11'e.~~ioll"; i,,; ,.tiHltlt'd witll ~h,lilo\l" pi \.~ Ih'lt 
llll·' l .~ ml' .1IHlHllhn'I--~i.~t('l.'1lIh" of <Ill illl'll in Ili;unl'll'r ami !h,lt ("l1o! 
\H hl~ 'll'nll1~CI"I in 1"011",- nmnillg ,li'l;.!on'llly nero~~ tll(~ {'yiindrie rlt>
pJ"l'l>~lll ll , In ("I'O,">'-~~l·ti<lll . !hI'H' pit~ mil.I' 1)(' "'1'L'n 10 extenl1 1111 

<l1"<)lllHI thl' (',d iI11 1rl(' ('In'i t ie~ '1n,1 in ,1 fell" il\.~I'l1l(,(>~ 1\ ~ll1ooth ,11111 
>,tJ"ligh t ('I'lIlml ('01'1' of .~n n (l;:.j,)lw II"H>' ~('('n to ]Jl'otJ'lIdc frow one ('1111 
uf Ille ot her\\"i~I' t'lIlply lII<1uld, Tn " [lOtI,,,!' pJ.I(,C the fillin.!! in 
111('''1' IlIn\lII ]~ h, lI] for .~OIlH' 1"(',1<'011 !Jt'I'(~IllI~ 1I10!'e imhll"llit'll th,m 

till' !lIlll rix ;\I·,lIllI,] it. lind n.~ rId,: \\"pnrlJCI't-'11 a\\"H.I' the (" 1'.'(,, in tht! 
oriJ!in,11 f"rm nf tlw ro.,~i l II'I'!'" l(Oft h,lT'I' , III ('rn~" Ilwl lon,!i
IlI,linal :<l'(-lioll"; t1II'.~l' l'xhihill'd ,I ~llI<1f)th ,"1'1111",11 ('nrc of 11Il,1Itl'r('d 

~,llld~tolll'. S c \·I'.~li~l' nr (lrgllllil' lllIHt'l'i:!1 c'ol11d 1)(:' fUlInt! ill nl1,1" 
rof till' '~IJ1:I·illH'n." 1'.\,111Iinel!. In Ow (·iI .~t.~ j ll"t lll('nlillllt',l Ill(' ~n1l<1 

\1'>1~ 111'111 rogC'rill' I' hI' II (];Irk f"I'I'l1l!"il1ol1~ (·l'lIl1'11t. ",h idl 11"<1:< hl(·k
i ll.!! ill tlU' .~ I1ITIl\lll,li l l;.! IIll)]"I' l'n pid 1,1' 1I"1',ltllC'r in,:! lll'IIl"iX. 
T1H'-~l' 11I 'lrki".z" :II"( ' ~j) ,lhull!lillli in ~Olll(' .~n11lbtnlll' Il'dgp~ tIm! 

i1w,I" llIay ill' "il i,l to fill i lWlIl, Tlwy hl1l'1' iI('C1l nntell ill the (·nnl 
I!l'Hl'i u;.! llt'll~ Ilf iitl' I PIleI" C'rf'!,ll'l'OU>' ,It E'I.!,!i(' p;].~~, nlll! thc'.I' <lrt' 
l't:'IJ()l"t('(l from tI ... Fnx H iJ1.~ :;"llJ(l~to1H' ill EnHPI"n ('llllIrn,io hy ?'. 
H, n ,l r t<lll, T lwi J' l"I'a ! 1I00tlll"<' 1l11l .~ t at pn'"~(!nt I", Idt to enll
jl'{'IUH'. The t,.di n,II'I"'! lI>'lHlll.\" Ii,' in ,I hOl'iwn \,li pn~;tinn. Th;~, 

'I.~ 1\'1-1) a~ 111l:'ir 111011(' of hnindlillg, " 11:!.:!I'~t~ thllt tilt',\" Ill1ly I~' 1111-
pl'I'.~,~;nn~ <If root-~IOl"k~ of ~OIl1{' W;l! l'!' phmt, l'erllll\l~ thl'Y a!'(~ 
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the hurrows of some ~Ilimal !iring in the ueBch s11m\s of this 

T he finer scdimcnts whirh :lre inlerlietMt'(\ with tlll'~e ~an( l ,;tOlws 

("(lIl~i.~1 mo.;; tly of ;; i lt~ brio 11". an~l of day of finer Icxt\lre higher 

\lp. T he tllu(hl,l" silb (;ontnin more or Ic~~ of {'llrhon,ICCOI1~ IIl1lte
rial, Irhieh is o5Omcl illw~ ]Jfc>elll ill >-U(, I! qllil!ltilies a~ 10 IIlake the 
depusit;: 11ppe.Jr perfectly hlM:k, OccH>l ionnlly the silts n;; Irell a~ 

the (,I:I,\';; are lllarl~' ;lllt\ III times Ire find the calc,l reolls ingrclliellt 
gather~d into cUllcrction~ with forms ot' ,iiI tlegTl'C"; or regul;\l·ily . 
. -\t times th('~e form CODtillll0U~ iuyers mllny fl'Ct in exlent :m,\ 
fr01l1 foll!' inche,,; to II foot thick, T IlL'sc 11~ \1<.II \,I' oxidize to blllC'k 
illlimre limonite, 11:'< the .origi nal concretiunary Illn~s {'ouillin,.; il 

largt' per {'ell! of {"Hbollllte of iron. .At oilIer plu(;(.>;; the (,OI1(;re
HOlls forlll pedectlr circlIl:lr leilH's aud di ~ks. 'fhe finer clay,; arc 

115Ull ily gray, hllt bilking' b,l' ign(."(lm i n tru~ion~ an(\ uio5O weathel'ing 
Ina,l' hal'c lurnetl them yellow, hrOll'll. or rccL Bll1i~h <11\(1 grt!Cnish 

iillb are n1,;o in cri(\ellce. The Iincr ~cdimcnt5 COI1~titufe the bulk 
(Or the fo rmation. 

Oriyilllri ('(/It'a reous Ih'pu"ils, 

Origi n,li cHlcarcol1 ,~ d('po::,it,; phl,l"ell a H!ry ~l1hOl'(lin;ltc part in 
the sediments of this period, Bill there art' a ft)w Icdgc~ of li!lle

~tolles which consi"t of ol'!;allic Img ment5, in tht' for m of ill as
"m'led ealcarL'OI1S ~nml IIDrl of !lInd containing larger shell frag
llIC IlI ~, Some of Uie ("IllY" II"; well a~ ,,011\(' of till' ,~alll'"tone;:: alw 
("ontain a eHkar('ol1~ ingl'(\licnt which i;:: prc,,!;'nt as ,Ill ori~inal 

(,('1151 it lU.'llt, 

~\ rle.:'<"riplion (If ~()llIC Im:nl ,,:ec:tion,,: lrill gil"c fl better illea of 
th .. dlilral't t' l" of this rorlllil t ion a:; a whole. In the riJge which 
('.'I:tell(1,; l1()r th from tilt' llorlh elltl of Bllno mc~,1 we tinll the IOll'er 

['llrt exposerl. ('o\tollwoOtl ('1'el''' {'rO';~t'S thi." rirlgc 1l11lln"t eX<lci\y 
fit thc Illtitl{(\e of :!!! O :20' ;\" (1111\ at the ex;;.t foot of tlw ridge its 
be.\ contains ,( lin,lllIl, nt'.I!' Irllidl thcre i;;. an oM (';lmpi ng p1.l('e 
knoll'n (1;;' Chi.~o,~ Pf'II , The c1't'I'k ('l'o"''''e~ the ridge !llong D. line of 
Imctlll'c IInr\ the Se<'tion in Ihe ri(lgc i~ cOIl",j(\er!lhly hroken up 11ml 
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ohs.:UI'l'Ii. T he he,1.; dip to the Cil,;!- from l U" to al)" ,1Il11 111'e e~~ell
tinlly il::' rolJu\\".~: 

Tldckm>.<s In fe<,l. 

1:3. Soft grll,r ledgd of 8llnu"t0l1C ('ontilini n~ ()(:r"I~iullil l "hell;,: 
nf ho 8[Jecie:> of o.\·;;ler~.. . .... . ... .... . . . ..... HU 

I') . \n inrrl1~i\·e .~il1 . ..... . ... .. ...... ... . . .. ... .... ~o 

11. 
10. 
n. 
R. 
, .. 
G. 

.J. 

SilLy mUll or tir(- d:IY ...... .. ... ,., ................ . 
:::;:111<1,;1(11](' (,Olliainin,!! ~otlle )JllHl nwl in plnc'e,;: "howing 

(·lear Inmilln t ion.;1 Inr.\!l' oy;;\l!r ))fl'~Cllt ... .. ..... . 

X (It ,'x po~(1 . . . . . . . . . . ......... .. ........ . 
-I. ;:;11 1111,,10111'. iITl'.l!I:iMl.\· l}t'fldl!d, nllfl wl'<Itllering to 11 \,(,1'\" 

irrp;!111arly {',n"emOIl;; 01" pitle.l 8urf,lce, Hnd containing 
1,1I'g'(' ~1J{'('imel1" of 1 nO(l'i'OI!l-1IS 1'/1111111 ins; Cr~g-in. 

3. 

J. 

tln.H'~· 'llul l111l(ldy ":i1Tld . . ..... .......... . 
Y t,IIU1\" [wnl snlld~tonc 

Oll~ lHulellihr3nch .~ 

C"lnys of the Tet"lingua 

(·ontaining fi~h l"cm.lins ,lIItl HIl·j-
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About H llnlf mile {':lM of the Chisos Pen 50111(' ledges of ;:oft 
~!l.ncl"toll(> 1"{·~t on ('lay~ which (,oll!~in sil ieified wood. nnrl (,Ol1Cl"e
!iol1!; of clay iI"OIl ;;tOJH'. nlltl ;It one place a 11I.,·er of il fine gminctl 
wh ite ;;;1l1iIlJt' nt ,,·hi,·h i~ cdllent!y a lullaeooll":! ,leposii. The~e 

ledge,; Ill'rl" lie in n h'Jrizon tot\ position. flod biking into ;lc('ount 
the 10'" pit('h to tile I'nsf. 'rilich ;:hO\\",; in the nenre.~t CXIXlsnres on 
the west. till' $:lnl]..;trme ,lPIMrently hc\Ollg~ to 11 horizon ~bout two 
hllnllred feet nho"e the hiJ.::he~t membel' in the section jnst given. 
I n the S(lll(lstone ,He IlHmlds of Yf/riou-;; lnmeltihranehs, mllong 
which n Lrdu. a ('nrbi,·lIl(,. amI a lo.l·dillllf. wcre noten, and it fllso 
r!ont3ins "emains of Ml11"inns. fisi1es, ano turtles nnd some silicified 
\\"00<1. 

Ahollt one Miff Olle-llnlf mile5 fnrther north the same ;;eetioll i:l 
~(!en on the wc.~t ;:ide of the ridge and IlM.'· he gi"en Oms: 
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S:lll d ~tOllf' II" illt 11I1I/·,' fIlM /IS "1111' 11/ ills; ('["'lgill. . J I) 
~:I!1,I.\" eLl\" . ....... . . 

. ...;:II ](I~I"IH· (',lllmining lllllily fnl .:!m~' ll r~ "r .~IH'II ~ . . . . . ... . . 11; 
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J. (In,'' of thl? Terlin.t:"11:1 !)crll' . 

. \g:dll. n liliit' H'1I1h or ('Id."os Pen dh~ ~illllf' 1,"11~ on the t'il~t 

~j,lt' ')( IIII' l·ill.:!I' ,,"'["(' IllC:l511l"rll ll n ll·de.~(""l"ihC,l .l~ f .... llo\\"~: 
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:i . RiIlHl.,· .~11 ak' ..... ,0 
4. Silll ,l~lnll'·. with JII'II'{' /"(IIII1'.~ ,·/Il1/ lllill .'·;. C'l"ilgin.. 1'<l 
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.? Yellow hflrd " lIn,l~ ionc wiih orril ~iollfll fish rcmllin1';. . . .. .j 

l. T,'rlill;..'llll h('fl~. 

Xllmhf'r ? ,mn 3 in :11\ thE'i'(, +111"(>1' ~<X'[ion)' lire !lIe Sflme. nlUI 
lhp-," l)(,!OIl.i! ro wl111t llil~ <1l rrfl(l.\· h('('n (1('!,(,I'ih('rI >IS the "trnn.~ition 
h('(1.o." TIl('~' \\"('1"1" ~f'('n in \llilny otlwl" plrt('('~. rt~ in Rough Tun to 

thp J)()]"thw('H of :'ITnrf'l'irk mOllntilin. l'0I1th of the l'lIme mOllntnin 
nenl" nll\\"~OIl ('f('('k. 1l("lT tllC jllnriioll of "Rough run lind T erlinJ:!"l1fl 
r rC'Ck. ill ~('rernl phl(,('S I)(,TlI"I?('n thi~ poi n t f1ntl the mOllth oC Ter-



lingua Neek, II"C5t of ~Iari.~NII JIlOl.lIl t,li ll, and ill liO 011 the Tornilio 
creek :;outh of BOqllil hlS p05Iolti(:l~, At flead.l· all of thc-;:(' placea 
the ';:lIntiHone ll11m t'{,l"cd -4 , i.~ fOll l1lllying l"i,!tht. flboH', nnd it almost 
innlrilluly COlJt:l ill.~ tllC c1uln1t't c r i .~tje f()." .~ i l JII()f"/'/"f/II/ /I.~ ('IIIIIIII/IiSI 

Cragin. T hi:; fo,;;: i[ i..,. quile I"llriilhlt' in ~h,IJ1C :11111 :>izc. "It ,'a r ies 
frow thn'e to fOUl" im·ltl·;' io f\reln' 01' pV{'n fOll rtren i l1(· he~ .in 
length, and the larger f01"IIl.~ .Ire nW l"C l!ihh()l1~ th:m the ~11l1l1l{'l". 

Frequently the :;3 n l1.~t()IlC is profusely fillcel Ir ilh rhc~c Inrgf' ~hell~ 
Illld thcir impedcct ea:;t .. lI"e:lIh('I' Ollt ill ahllwl;ll\(·l'. Thi~ ledge 

frC'C]llcntl.\· Jll"e~'nl" ;1 sllrfac'C hont.:!.\"l·o lll ht'd with C!I\"{'nIOIl ';: hollo\\"s 
tha t are >'ep.lr.ucd h.1" irrt;'~\ll :1!" pl:lIl'>' \'oll ~i~tinp' of inrlllnltctl IlUl
INi:l1 :dong it;; joint~, For tlnee or {MIl" Inllldred 1"\.."<'1 abore thi ;:; 
sandstone the bed:; .HC muele of I"nritlhlc ~tnll:l of elil.I"C.\· and sHnd)" 
;;.ilh>, in whi<"il thert: nrc fretlllcntl.l· ~o lll e petll.\· st'.llm, ami occa
sionally these dC" clop into sea ms of pure couL T hi,; is the coal
hcaring horizon of the Cppt:r ('\"etil('eoll~ in rhe wc;;t p.lI·t of tht' 
State. It is chnr'ldct"iu·a priJl(.:ipaily h.l· 11 IUlIlellibrllne:h fllU na to 
which al;;o hdong~ ,11 it'ast olle hr.1C"itiopod and Will!> gasteropotl.~ 

amI a turtle. T he for llJ~ most frcqll('ntl~· oh~e r\"l'(1 re:'('mule tho5C 
n,lmcu in the follow ing list : 

L in!Jula d. mulilJi{/l/{/ d'Orb. 
Mytil u$ [ ?] 5p. 
Fellidltl d. ("(I/tradi \r hitnehl. 
JIadra 1(':f (IIW Conr. 
T /mll'ill gmril;:,: ~ L &. H. 
Ol'tr{'(l d . fjlflbl'o ~1. &. H. 
O. COl/lrwfa Conr. 
Cardillm ("(trolil!{," ,~(' Conr. 
C. cf. rOllycsill1!1 ('on r. 
CI"fl,'·.~{/I('l(1 d . oh1iqllflta Wilitne\(l. 
Fr:l!!1llcnl of the ca ra pace of tllrtlc~. 

Imprcst'jon .~ of plnn!. (?) [(II'.~(: r ihl'(1 nhol"eJ. 

'I'he coal j;.. hillllllinOIl';' H1Hl IHI~ ;1 nlll' texture. It i~ n!~o c1wr
il{' tcr il.Ccl h.\· ('()nLlini ng ~lIl aU i1"t"Cglll:lI' \,()("kl'l~ filled wi ih 11 red-
di~h r('~in. 

POol"i/ \1'()t)d. 

~\ho\"c thesc ('olll-I,ea rin!! ;;tm ta the ;;e(litllf'n!~ Iw('ollll' 1('.-;::: ~andy 

and cont,lin more C];IY .1Iltl more rnk:.ln'oll:;' llI.ilicrinl. Thi.;: is .!I 
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horizon which alll1o~t cyerywhere i~ {·!iu]";I{·terized by tI ll! pre;;euc-e 
of ~ il ici ficu wood, bones of ,·eriebrfltes, amI slray IHyers of tuffa~ 

t:eollS scui mcn ts. Fragments 01 ~ilic ified 1I"00d a re almost univer~ 
sally pre:ent and cu tire trunks are not infrequent. Some t ruuka 
were scell IllPflsming Inore Ihal1 three (in one i ll ~t{)ncc six) feet in 
dillmeter and ;l~ 1l1U{'h .IS forty ftoct in length. 'r he tree trunks 
almost. i llYil ria hly ()('{·lIr ~\'cJ'al together and usually they lie on or 
llIHlcr ~ollle leflge nf ~antl'Stone 0 1· along some p'lI't iclIla. r I.lyer in 
lhe ('lays. I II one iJl.~ I;\ll(,(, all the t runks helongi ng- to one such 
laycr were seen to he angios]J(~rmol\!; e~O!!C Ll ~, pl'Obably all of 011e 

sJll.'('H',~. :'I(orc tha n twu-t hirds of the w{)()d o l h(lr\\"i~c shows the 
Ir:I("il('id ti~m' o f ;rYlll nOS\lel'l1 l;; . 

.-\.~~Q(·i a tcd with th~e trce trunks are the relila ills or some sau
rians. :'I1.1ll,'· or tllcse are of lar,Ste size. Long bones ami yerlehrae 
are m('o~i COIll 1J 1l'1l nIH] tile centrum sometimes lIl(:ustl re,~ a'S much 
flS fh·e incite" in dia meter. F rllg-ment.s of the cHrnpace of turtles 
nrc (Jllitc (·0111111011 . _\1 11 point ;IUOUI ;1 mile south of the 1lI0Uil l 

of DlllI":'UIl (."et>).; the Yl'l'tebrnte remains werc founo to he associatetl 
wilh II. r irijla ru.<. like r , 1tI!111()ll/S(lnIIS )L &: H. The c1n.l" in 
which these ,·errehl"ntes most fregllcntl.,· OCCIII' usuall.Y cOI1I <1ill:> a 
nU/lIber or nllll!li ,,·elIO\l"i~h concl"ction~, laryin;.r i.n sizes from a 
half to tl\·O il)(,ht,:, in t1inlllf'icr, 

T uff,<· 

I II !li"~l' ("\<1.'.:< Irc Ofll'll fi nd Inycl's of whilc illlJM]pnhle ,·oleanic 
tllff nHll"(' 01' Je~s mixed with othe,· $e,1illle llt~, r SIIHII.I' .,:omc 
fnt.!!"llWIl/:' of 1.0 1H'.~ llIay be found lIenr ',"U("\I la.\"E' r,~ , T w;t;lflCP-~ of 
Illi." kiJ1(1 II"l'I·t' Bnw(1 011 the ~ollth .,:il\e of Dal\·~o ll N eck, tiro lIIile~ 
~u\lth of R ig: B"lId p,)~t offh'c: in the hill~ ,\ h;\11 lIIile HlIllh of Dry
,ICll'~ rall(·11 on 10\\"'(11" 'J'cl"lingllll ('T('f'k : fit a poi nt llhQllt fOIH mile" 
\\"e~t. northll"c~t. 01 '1';\ I Ie.\";:, Tnllrh on the Hio Grnnrle 50uth of thl'! 
C'hj"M: in th(' hill:; nhmlt Iwo lII ile!> east of X(>\·ille springs. anrl 
on \oitol\wnoI1 c-T('('k ahuut a lI1i h~ {'[I~t of \h i~os Pell. Till' tuft 
bp!h ill"e lI~uully 011 1.'" l\yo nr IlI r('(' f('(It thi("k an,1 Or\('11 11'."" thu n 

thi.". Thf'.'" i l1i ll ouL ;lnr1 i1lir\,en in ~Jlod (li,"blm·, ' ~, 'I' lll'il" ,t".~O 

(· j,liioll wil l i !lll' \"t'r/t'l'I'nte rem(lim sll!!.!!e~t ihal the erllptions 
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Irhieh pl'Odnu:.\ tlwllI may oc'('a~jon :l l1'y haye IWI-II ,1t;>:;.truc"liH' to 

life in tIle (,ol!~til l J"e~ion;; uf the Cretuft!(lIlS ~ell. 

nile of the thick~,,,,t IJC(L~ of ."llI"h tu ff \\";l~ ~t;'en in <I "JIl,II) ~h 'HjI

poinl!."l butte, whidl ri s~."' from the plain ,lhol1l two 1tlil,·~ ('a;:t or 
('l1i:;o:; PeB. The ~l>('til)!l wlJidl i", CX1H):Hot! 011 ni l tilt' ~idl'~ of this 
Illlit!' i:;: ;l.~ hdOlI": 

I. ...... :!1) 

:1. .\ hn!(,(,j,lt,·,] mixllIl't;' o f ~,l1ld. ;.! I',I I"\'1. ,(111) IUlIlp" or dllY 
;'Ind ~ill\(l"t1Jlw IlH';I~ll r i ll ;.! ,I;' ltl1U·JI II" ,I 1'(101 i ll lIi;1l11elel' . 

:lln1l.' - of the du.," 111mI''' '11'" fmlll ;I II-hilt, wiT \'nlllpo~il1g 
th l'll{':>.:1 l1ulIlil!'r 11l'1ml". ............. ' ... :10 

'? A Irhire t"nllI!"l ('\ (ill(' (·1;1.'- II'llidl I,n'~(' ly (·n ll ~i~fj:. (If an im

pHlp;]hh' ,"nkani(' <111.4. Ii hr("!k,, in to Illl;!n l:H' ('h ip~ ,In<l 
\n!,.; ~f't' ll 10 (·onTo! in .1 fl'flJ;lllcnt of <I l lonl ' ,llld II pil>('" nf 
pnmi(·(> . Thi~ Hl"Iltum i" .<fIpn rnl l'oI hy 11 ,:11<11"\lh' IIHnkl',j 
lillt' fmlll the 11l1111tlf'r 1)(·)01\". ...... .. ... ........ ... . .. :1 .. , 

1. I.hnk )<I1<1ly l"i,l\" with .~Hll,I.1" 1,1.1'1'1'''. SIIIIW ,:ili(·ilk.! 1\"0011 

. . . . . . . . , , . lill 

On tilt! M)lltll\H,,,t l'wl ul s lid, rill']; 1lI1ll1lltll ill tlw ("":lY ,~ nnol .~:l n ll

~IOJW'" of thi;.;. oIi"i~ion .11'(' OI'erl,l in h." ~hni1nl' Iliff If('l l.~ :J n d hn'(' 

I 'i al(lll mixtllr(l.~. 111I',1~llrjll~ ':0111(, ."I.'H'llty-(irl' r.",'1 in thi(·knes.> 
'I'll(> ('h ,m)!.:> frolll illl' dll.'·': 10 lilt> tI1fr.~ h,I': II\(' ,l l'pl',lnlll("I' IIf :111 
1I 1l(·ollfoTm iiy .. 'I'll(' ~hllrp li lw o( ('0111:1<'1 itl·tll"l'VIl 1I111ll1)(' ... ~ I anll 

'! in th<.> ."':('Iion ,:!i\"<'11 ,111",'4' ~11.~;!1"'1~ ,H an.l· I"nll' ,I ;!I'("II {"h;mg"I' i ll 

l·ondi t iO ll ~. It 1I1i1.\" ,','1"." ,\"I,l l Ill' rh;1I ;1\ I,olh lhl'':(' pia l"'': :111 np
)l,ll'I'Il!. II11C'Ollfnl'lllir," mi)!IH Iml' I' hel,:11 pro,lllt·,<, 1 I,.,' l'lIrl't'ni~ ill the 
h"tt(Hll of \I",1tI>r.~ 11"111'1"(' Ill(' HIh-l1I1i" ~'11itll\'llT': 1'1,11. :";11(·11 ('U I'

renb ttl: I.' · H'I'.'" 11",,11 hill'(' I" ... ' n .~ lr()Il.:! l'IHlII;,dl 10 Il'n1' up ,11101 I"l'

,11T:1ll!!1' 10.,,: ... n,h-' llli,' !JIll.!. l',:p",·i,lll ... ,I': ,III' (,l"III,li')II"' ,\'('1'(' prol,

flhl ... not f llr ,l ii't.HIf, 
.\ho1Jl I\\"II llJit,'~ W'<~I ,..,f .·\.,11 ."'prill,!! :111 ,1 .,t ,I p];\I"I' 11'111'1'(' nil 

!l1T0.'"0 ap)ll'o<l('111'': t he> ~I\tllh hil~« Iff ,I 101\" ('lIP~t;I, 1111'1'" i.~ ,I 1.I.H'I' 

()f y('l1m\" 1i lll('.~t"llI' llIllj,'l"lyin,2"" (011)!11 ~'11I. 1 '~10I1(' whi('h h(>1o ll.2"i' tl'l 

th(';<I' d'I.'·~. '1"111' l·a ll ',II'I"'"._ 1,1.1'''1" i~ 0111," ."'0111(' !'\"f'nly i11(·hlo;. thir-k. 
hilt it ha~ i1 1"1'1'." 1"'I'uli,l\" hr,n'i'II,',1 "jlp,'at",I1\("t·, ;J ~ if Illr milt""i,,1 
11,,01 ht~'n hro).;,'1\ 111' ,11\11 IlI"i.-I,',1 "I" klll'n,l.·.1 in ,",0111(1 Il"ily h('fl'l1'(' 
lI,nlh'Hin,!!: into ",,)lid l"k:l.:. ..\. ,:jlllilar l'l.n·r ,nl~ llntl,d in Ihr ~nnw 
!1I"h ,\ lIIi!,' 1"I.~t or rIll' fin1)/I'I'illl' hjll~ , )II Ill" "il:_1 ,:i,1,· nf tIl(' 
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Chiso.;:. TI, i" rod, .;:eeUM to be PCl.' I11ifl ), to the tlppe)' PiUT o f the 

Rattlcsnll k\' Iwd", Hud Illuy help in ll'neing their es tent. 

T Ilt' H'lttlc,; llil ke hl'lh lhlre 1.11.'('11 1I[l II1('d fl'l11l1 till' Rl ttlei'n'lke 
IlIOI1I11olin, wl!idt i ~ 11 ,li.~H!{·t pd low dOI1 I{' on ti l(' 1,,1."1 ~i ,lp of lowe I' 

T l' rlin)!'un ,' r('t'k ,1 11 11 nhout four mil!';.: ""n Ih IIf Rig" HI'lId pos toffil'e. 
T11l""t, hi',]:" ; II',~ " .\po.~l',1 ill 1111 " h uo.~t ,·oll t innnll .~ lUl l i rrl'g' ll]'u helt 

ell(·il'l'lill)..:' r ill' ( ' h i"o~ 1111 ' lI l1l ni 1l ;:' , nnrl it \ :o l'i , '~ ill Irilhh f,'O Ill IC8~ 

tl l:l ll <I Illi ll' tn .~l'r, 'ral JIIil(·,~ . ]t i:":1 IlI'l t " r ;,! H'<lt!'l' n,lid t ll,lII Ire 

fhu l whc)'I' till' Tl'l' li ll ,!!llfl ll\ nrl.~ ('nn~titl1tl> th,' 111',1 rork . h i the 
U;IItI!'~II;lkl' 11IOIIIl\Hiu=" it pl'P,~'~lll,;: i!.~ mo~t I' ug',!!t.'d ilpl)(,rlI"1Il(<{, to

pO)!J'a l'h k·nll .1'. Tn tIIn_~t ]l111(,('i' Ir(' tin!1 ,hl;'''I' hl'll.~ more I1r I('!'.." 
tH It,d nud till' t')\pn.~l"\ O',lF"l';' of tlw ;': , l n d~hllH';; rO!'lll lOll;.! ,m,1 ,UII'· 
1"1\\\" ri d,!!!',,:, ",'I,lom 1Il000e thilll II h\ lll lh'(',1 f('d hi)!h . I1tHI llHlHl.,' 
II""'~ Iltnn th i .~ . T ltl' 1' !Tert of th i~ Illl" ' illni l'I',~i~I'lIl('(' ,,, ('\'O~ion h." 
,l iifl'1"(,lIt ~ tT;l!;1 i;< fl"f'I") II('ntl.\· iu('I't"I~l',1 Ify rhl' f!l(·t tha t igneous 
r()(·k .-ill !' h,l\"{' Iwell illj€(:tE',l 11('1\\"(-'1 '11 tlit'lII. :lilil IIw.-,' proh ,(,t ~ t i ll 

more f'ffcctua ll .\· the .~IIll(hIOnc", Thi~ j" 11](' r'l~ in 1111-' BnUIE'

"n,lk" nll! llll iai n . in n0.l!i~ llll >lIllI nin. in :'i)irkro("), lllnun1;\i n. in 
Chili Codal lllill Tnlltly mountai n", ,11)(\ in tit" Gr'qn'vi m' hill". 
\Yhl'f\' I.h, ' ~ ' I';I I ; 1 lil' jn ,I hnriznll t ,\1 p'O,.:ilill ll tl \(' ";ml t~ton ,'~ ,~n IlJe

timE';; elll' lo\\" huft t':, and 1I 11'~ il ;: nll. 1 11'(' fi nd n f~',\· of tllPi'(' nlollg 

tIl(' T orni lln rl"('! 'k 'n'~ t of ) l d\'inIH'.\' '~l'r illl!~ lind ,\I~n lin tllP R,l i;; 
\\"\'~t of O"k (·niiol1. 

ro~.~i l.~ 'lI"l' 1I~1I1\1 1 .\· '\"t')] l>l·I·.~l'rn,d ill tilt' e ];I.\·.~ ,mol lil1l c"tOl ~ (,;< . 

In IhE' .~'lIId" I(> ' h'~ tht,." ()(TIll' mo.~tl~· il." !lI olllrl~ . the ori:zi nal .~ uh~ 

stnllC'f' M rlw ~11l'1l~ hari ng' In' ~1'1\ l"l'llwred lIy ~o l \lt ion . Tn such 
('(1;>('>,> i,lt' llli fit- ,\ lion i~ Il i(!it' lIlt ,11\(\ lln('f'rini ll . .. \ li,-t i~ ;lp]lI'lldca 
\\"h i(·h inr ll1 d,',~ ,111 Ihe fOl'llls Iwlic l" eI"l to )I;\\"(' hef'/l no\("\ in ihe 

fOT1l1l1iiol1. in,·ll1,lin!! tI le "lrl1 n~ilioll' > 1)('1\,,,. 

P lulI/.<, 

1, ln lJ ll'l'~~illll" of tl \{' fll('/)ill Ha lYII\{'l\ it(,~ , 

'!. "i li('ifiM \I' ()(),!. F ";l~mcnh ;\ 1\(1 l'll lir(> hunks of tr" c~ lie 
III rhe ~n ll d .~to lll'~ nll,1 ill til(' (· Il\y~. .\I,ollt tirt,'" out o[ ~1;',"(,Jlt.\· 
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specimens from different localit ies arc zymnospe.rlfls. T he other 
tll'cnty ex hibit the traeheary tissue of exogenous .lllgiosper!ll~ . 

Invertebrates. 

3. Bryozoan, a smull Cmgment i1ttllch~l 10 a prolMhlc coml. 
4. Coral? 
5. 

lllu\er 
6. 

Lingula, cr. 1"(wliniflll!/. {fOrl., In a lJ!LI(\ layer. ~ix I"l-et 

the cou l seam in CO! tOIlWQOU creek . 
n.~fr"(1. ('f. I'I)n.lracta Conrau. Th is is fl bu'!!!.' o,H;ler of IUl 

I'longa ted form. One specimen measurer\ tweH!.\·-~e\·ell inches in 
\wight Imel scr en inches in willtl1. 'f ile hi nge in one lllen.~l1r·etl 

Dendy five' inchci'- from si,\e 10 side, senm indll':< in height amI 
Wit,; lH1 inc·h tllick. 

,. U. r.ipga.r.t1ila. ); ewb. 

8. O. cf. Ve!/'/lI:(tIitI. Con. T his i~ 11 "pc('i~s \\"hieh il\~O rcsPIll · 

IJlcs O. prudrlltia. White, O. W!I(jmi ll!J r l! .~is 1feek. ,mel O. roulcillcn · 
.~i8 )fcek. It is ihC! most common of all o,\·"te r~ ill thei;e bC!lh ,\lid 
\';nics in form 11~ well ;15 in size, It. OC(' ur~ mOHI.\· ill ttlrUoIl;1('eQu". 

lll ll(ldy r1a~·s . 

9. O .. ~lIbf/'i!JOlllJ.lis E \,. Il.IlJ ShUll!. 
10. O. d. /rr/.iCQsla,lo Gn bb. 
J 1. [,i!,! (~ ~p. 

12. l!tO('rI'lUlII(.~ nll/lIl/i'ISi Cnl,!!:i n . . ·\ lway,:: in ~(\ n(l~trl1lt',~ in 
the lower P,11't of the for nwtiOll. t '~\wlh' m l1('h l,n~l:r tha n the 
spC!<'imens ,lcsrr ibed as types. 

1:.1. I. ('ri'~Jrii? r,n. S!lb'()!IIJ1/,NSII.~ ,1. .\: H. 
l~. '''!lIi/lls [?l ~ I" 
].), VII(/., l>r. 
Hi. r!~1,~.'f/I"/(/ ('f. f'IlJl i'f/w/o Wltit{i('i(l . 

17. ('al't/illm ((lm/i lll' IIS!' ('ollnhl [?l 
1,Il. r. r f. l'o/!!7r#II!/1 ('0111'(\(1. 

H I. Cun/illln, untie!. .\ Sl)('f'ic~ n'l'," ('OlU\(\Oll in ",::{lllll' ~,I I1 ,]' 

Hnn('.~ . 

'lO. ('Ol'lli('II ](I ,'.'/lh"I'ifol'/IIi.o "Jr. & IT. 
21. ('QI'IJi'"I"fI.5-]', 

?? ('H/wiHII. 

n. 1',-",,,lfll rt "o"tad; Whit fil' l,l. 
'? l, 1','/1;,.//11. "p . 
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25. Tltmcia yrorilis )1. & H. 
1!6. J[lIclm. lea'(( /! {I loma(l [~]. 
~ : . l"nrletermineo ln mellibrflnch6. 
28. BI/("Ci1tOp~'is pu-rr!Ji COll n!!l [=-.1 . 
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29. Fi l;ipanl.~ cc. rU.II"oldswt!ls :'II. 0: H. T his specieii QC('\11·~ 

in fl~so<'iation with ",:ll1ri.m rcmaills lIorth o[ the R:lt tleslIllke mOll n
tHins. 

30. t"n"etermil1ell gasteropods. 
31. B{H"ulifrs gr((lIdi~ [?] ) Ieek. Only two rather pood.\· pre

~!!r"\"(>t1 ~pccimell" were ohscl"l"cd in 1'1It' "' in.qlt> 1()(,lllity: in lhe hill:; 
Ir(.'~t of D I".\"(lell·~ r;l1lf'h. 

[ DDlcrlllined b.\· Dr. S. \Y. Williston .] 

32. Clno~nw'Us [sc\"(~rnl li mh hones nlHl ,;e,enll rertcbrrel
u. ('p.r'ltop.~ill~ r Lower extremit.y of II tibiil.] 
:_~-l. Dr.ll/I/o.m /I )"11" r ,;e\"(~rfll teeth). 
:l.j. Cr~'odilc rnot pre,·io uslr known). 
3r;. R(I,·erid iurtlc~ rfn"~h wn ler I.'·pesl 

Relo\\" I append :J INk,. fmlll P rof. S. ' Y. ' ," ilIiston of tJle L·lli
\"f~l·~jl.'· Qf C'hi<-ng-o. wllQ kin,lIy unlll'rtook 10 exnminc the \'crtc
bra!c rl .. ~~il;; rrour the Rnttlcsnnke heels. 

Clue.wo. JnnllllTY 3n. HIO.'i. 

Dr:.\!: l'Hon:.-"."or: rnllEx : T ,1m not .ret sun' of the ddermi n,l
lion uf ~ollle of ."Olll" ~pC('illl(,ll.O. There fll·(' a nnmhor of limb hnn~" 
nnd \·crtPohrre of n modPol"i1te-sized herbi\"Ol"Olli' r1ino'~'lUr. whidl 
(·!~'arly h('loll!! ill the g-onus Clao~n llrm. will! ~oJi(l limh honc~. .-\ 
lower c>xhell1it~· of n inr.!!"p. tihin I heli{'\·c to helon,2" with the ('crll
lop.;:;,\. hilt I fillll no ntJII'l" i n( l il'l\tioJl~ Qf Ih'l t gt·oup. The hOIl(' i~ 

solirl " lid hen('f' ('nn not helong- with the Hlli!rosnnridnc .: it is either 
i\. Ceratnp.~i,l or n \·ery l,tl"g'Po Claoi',lItr of It ne w form. I fi nd It 

1l1l11l1)(,l" of ('nrnh·orO\lS /('('th. 'lllite like tho.:;e ~o f'OmmOll in the 
L arami(' nnrl mfer;lhle 10 Dryptm::nll rlls--hllt tllf'~' fi re not of lIlu('h 
\-nlno fo]" f'or re!:l t joll. 'I' ll<' Illrge f'l·()('o<lil .. i~ new to ~ri('fl C'e. li nd 
henre or 1]0 nlhw in ('orr(llntion . Thl' tllrtlp." nlFo .nc of fresh
wlltf!r /.'"IIf'. hut tlll,il" ,letpl"lrlimr/ioll i .~ imp{l~.~ihle until till! mat{!r iai 
i~ re~ t or(>,l. ~o fm' till'n: tIl(' fm:~il.o nrp of the lnn,l nnd fre~h -
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W,lIl'!' t. · l't'rm·l·OIl~. nlld 11",,111.1 hal,- I>'~'n rd"IT,-,1 uilli l 1"1-,:1:1111.\' \tJl. 

Iw~i!Hljl1g:l.r I" Il,., J,;lnllllil' Of .l lIdi th "il"-I". Blli. ,IIO'N- forlll~ !11~(J 

(11"('111' i ll tilt' Jj,·JI.I Bir,'1' d '· J",.~il~ . II"hidl nn' /l"1I' IWOWIl ,,, h .... ('(111 -

Il'llIjlm"'H"y II ill, li,t' FL l ' icJ'I"I'. 
1-1 <111"\'\"\'1' , I hll l',- n'I',\' lin l,- 11<'~il;l t ilJn ill ~(n·in).!· Tilnt !Ill' d l.'p<l~i l.~ 

;ll',- Frulri 1lt';11" tilt- top or til(' (·rd,I( ·' ·"II~. Iholl,!.:h Til(' ""III'('linn l,lI"h 
II'" n f,·,, - ,hiJl .:t~ dllll·;'lI·t!"ri~l il· "f til\' LiII';nui l' ,llld .1 u.lil1l H il'cr 

Ihill r ·h,)tdd " -"PIOtt \" find i n it. <I n(1 hll ;; 1111 IIlldm' ]ll't'pnn,I '·l'H lleo.: 

lOr ('l;](l"l1l1l'II~-ljh' l1in''''nllr~. Irhkh 'lI'£' rt>hliiw·l .1" 1',ln' ill the 
r.,l rmlllt' HI' JlIIlith Hirer. 

I ;\111 iudilll'd to h('ljpn: thnt ,H IU hun> pi ther ;1 lll'l\" lI'rit·lw,l(p 
hOirizi;n. 01" .';011!~· nory ,k·d,h',lh· tlE'l\" f; l('i l',. of a kUoII"1l ho ri:mn 

II"hi(·11 lI"ill !"l'p' • .\" rhol"Ollgh inn''!'"'ti;pllioll . 
YI;"I'y 11'111.1' .1·0l1r~, 

S. \Y. W I1.I.I"'TO:\" . 

('u/"/" '!o I io/! . 

\\"IHII"\"('I" \\' ill pl"("'~' 'tl In' flip "fllli\"ah'H t~ of llip H,'tt !('~llak(' 

h"d~ in thi' Rod,,' mou ntai n . .:,,<·\inn rlll'tht,,. Ml'Th. r he l i('\'{~ th.lt 
rhe.l· ,up ('l'rt/linly id('ulh-:Il I\"ilh til<' c0HI- lf{', 'ri ng- 1101"iz'>I1 II I Etlglc 
PlI!''', 1I1l(1 Illso with IllI' ('0;11 -h(';Il"in)! ')('il~ in EI P Il,.O (OOllnty. 

Till' Tnmil/o ('/(/!f'~' 

::'::1t) d~tf)ll ('~ !.It·COIll,· I ,'''~ <111 ,1 k;.:~ importunt fro nl '.111' mi,ltl le IMrt 
r,( th,' H,ltth.'sll,lke 1)(',1..; II pll"<II·d . 'I' ll,· Il ig-hp"t part of the rOr1ll/1-

rion c-(l ll ~iH.~ 111I")..'1· ly of d'ly~ ,dmw. 'P,lr;llld Irith tl li~ I.:hll nge is 1\ 

di~'lPP(."H·;IIl (,{, or m'Il"'.\· .111 of il..; \·h,lnl("fcl ·isti\· fo~", i l;; . Then' f1 1"~ 

al 1 ,'n~t ."'nUl(> six hllll,lJ"',1 f('t' 1 ilf ,,11(,11 h illTl'l) dil Y!' n·~tin!! 011 till' 
Ibnip",n'lkp fO!"llI,l1 ioll. hut rlll'.'· ' -iIl\ nnt l.ll' ~pp'l\" il l(,il from it hy 

i lll.I' )'h, \]" 1' li mit. .\ ,:. IIH>" " "PP"'1" ~I'{linll'lIt~ ;lll ' l\"fOll {'xp·o~e(l for 
111l111.\" llIih'~ ,linn!! ]'''rn ilJo l'I'~k . Illloy will \ll'n' I", (·"lIt'll Ih~ 

T Ul"nilh, ("·litY~. 

T l u,~.~e l·I'I.\·~ 1I1:IY 1I~lIid l~' h~ l"el.:o;!lIizei·l h,\' the !~I'lIliill' ~omhrc 

(·" jnt'''; g"l'iIy. dtl ll olin; g-1"c"'IJ. fl tlll hlltl'. 111111 IWI. dull yellow, Ilull 
r'"l"p)'··. din .1" 1,t"t)lrlt . awl ill !illU.:'~ hlil l"k itnll whitt., onl~' now and 
rlll'lI Ilr'i,:.!il t'·lI",1 1,.1' til(' (lxj.lizillg" ittnUt'I\f"o: of h(' il h'll j n 1Tt1.~i\·~ 10 
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I)riglitcr sh'lde.,; of reu ,mu yt:llo\,·. TllI: il' ~II',lIitkdt i <ll1 I"; rell
oI('rl~1 l'Ollilpk llUlfS dlidly lIy thl',;c (· .. kl1·.", II"llid\ .ll lt.mall: proml:;
cllul1~l.'" in ui lft:renl laycl'~, 'Iml .,;ollleti!1lc.~ ;ll~u d l;lI1;.!"" ill the .~HHI I' 

,;tr,lll1!J1. Un tli~ "ill('s of JlI'II1,I" h!\l If,. ';l1 pl' .. ~d loy ,IITO,I'l'" aud {·rl.oek.~ 

,he d ilfl;'l'ellt ~Tl",I1,1 u:mnll,r ,IPI.I\'ar 'I~ (·nIM halld~ nllyill;.! in witlth 
from ow~ to tll"l:'l1t,r or Ihirty f,·d. Otlwn\"i~l' thl' ~ll"'llilk , "irlll i~ 

llot I"<!l".\' npP'1!"l'llt . .\11 i~ ,\ til\l~ (' 1:1.\' IhI'Vll;;IIOIII. wilh unly HOII" 
alii I thcn .~Ollle thin k'uri ls of ~n\ld:;101\I.', Th':~l' .~aml.~t')Ill' 11 ... 1;;t:~ 

,II"\' [wady all .. ",\";. (-\J al"Hc:teriz('ll by ~],"l1t to\l;;IIIIl'~.~ ,!til' 10 ('1' 1110:111-

ill;.! 11I IlT"'!'i,11 , whic·h IIHlke,; thcm hill'U to Im:~;lk . 

T it", du,"s hal"e a 1"t:l'y ti nc le.\llIl'c. 'f1l1'J l'unwin II IHl"gl' <Hl
mixture vf eX(-I:c .. lillgl,\· line Jl'll't i clc~, It:!;.'; thun olle ,,;ix ty-{olll'lh of 

a llliltiJllclel' in (l ialllcler. Tlli:; r('nller:: thenl quile iJ1l l>erl"iolls to 

''· 'It(:l'. Bil l they 'Il~o c'on i;lill n ~llIa ll i ll)!re,licll t of ~ilnd gl"ai ll";, 

~l)llIe tlf whil"h are 1Ildglletic iron. Their Chl ~ t i(' elcnH'nts a re really 
nor il~ well ror!ed as the sedimen ts in lllf)"5t cxtrn-littor;ll Wil Ieri'. 
The'.'" r6ell1tde- in thi~ rcs]lN't. moll' ,:;\](:h days fHl arc lni,l \loll"D in 
hell ll11ed-in wilters, where curn:nt~ a rt: llusent ll nd wh('1'e nil t he 
element;; in sllspension ilre th rown down, T ill' ~11};111 ~11l;ltllit.\· or 
.~H!l{l II'hil·h is mixed in the Cllly ,IS \l'dl a'S the ~>llld II"llidl lI};]kc~ 

Ill' the stony h\.rL'1'~ , consi~ts of gmim' thllt Il1'C f1l t h t'\" 11101'(, ,mgl1[,l r 

tlml! u~lIfl1. Thi" fltet. 110 le~;; t\ lilll tile I'rc,o,.·I1('c of magnetite 
g rilill!' IllId the ('opiol1~ f\'rrl1;!iIlOll~ ingn'lli"IH whiC'h ('11I1.~e~ Ihe 
(·nIHrill;.! .. ~lI,2"/!l';;'I.~ Ihllt II hlrgt' IM)"I of Ih ... ;:"'llilllt'I1t.~ ha"p IWl"n 
f1er iw'1\ from dj,;illtcgrntec1 terralll'S of \"o1ellnie origin. 

( ' n l('<lrl'o\l~ Hulleriill i;: ~("lIr('e. 1' ;:1\1111.\' \"he~l' ('1 11.'·~ do Ilot \'fTcr-
1"\':,1.'" nil the H]lpli('IHinn of ,1("i(1. B nt uC(,/l.~iOl1,llly ,I ~tr'II\l11l of 
li m\' 1'O.'k mil.'" hI' fOI1l I11. ;m ol it i;: apt to he '1~"l'()d\IW,1 either with 
;:ulld or g rureJ nnd mixpn with ('arbonilte of iron. :\ortb of Sl.Igcnt 
]lI'ak ,I "trlltlllll I)f this kil111 w;1.~ ~""'11, wlJieh ('()n~iMl'd or n IIllIS;: of 
h~llTi('nhlr gmin;: of rllrhonlltf' of lime anil inlll, ("t'IU!;'Il /e(l ink! il 
hurd rtll.'k, ill whi('h IIll'm WPI"(I al:~o ,.onll' C]11'll" tZ jlrhhh'~. It hlHl 
til.' ,lppC'llrlln('C' of fl. ron,l!lonw1";Itc of ("ll1t'n n'lll li' hllllp~. Th('~f' 

llIC'I~lIr(>(l {rom OUf' to fom ll1illi n j('I('r.~ in Il ill!lll'tl"l". ~Ot!l(' had 
tlw ,lp(lf'nrlll1(,(' of hf'i l1,!!' O1'ig-innl In tIlt' 1'OC'k , whil\' \\Iht'!'''' wpre 
mOl"f' like trill' ~llh'~(>(I \l e l1l I'o ll ('r(>tinn~. TIl\' lal'p"t'~t 11;1(1 ('(>ntl";ll 
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rmlinting shrinkage cruds filled I\'ith (',l ici te. '!'his stratum he
longs in the upper part of the formatioll. .\hOIlI ,I mile east of 
the Gl'aperine hill~ a stmtU!ll near the ha~e of tht>'~c da)' ~ cOll t.ai ll" 
,I lentil of sandstone, twenty feet thick, which is congJomcl'itic at 
interrals. The peubles in thi:; conglolHerate ,1I·e well worn aua 
round. somc mCIl!';uring ,111 illCh in (li,l meter. .\111011,\!' the l'euhles 
in this conglomerilte, ro<·k:,: or rliffer('nT kinds were rqH'l-,;enieil 
about IlS follows: 

Limc;;ione [1 flf Lml't' j' (' rDt;)t;"")lIii ;1;.!1;'·1 .... Ii.} per cent .. 
Chert ... . . , . . . . . ,., . . ... ,.. . . . :23 per cent. 
Silicificrj 11'(1001 . ......... .) per cent. 
QUilrtzite. .. .. .... . . !l per cent. 
\\" orn c,11eu reo\1!; conerp! ion:'. 
Shale. , , ... , " ,.,.,' 
:'I rarlJ)e ....... . 

2 p<'1' cent .. 
pe.r cent. 

. ...•...•. 1 per cent. 

Chl!lIIi~'(ll Composilio/l. 

The \'al'jil1i(lll~ in ('0101', which these hp,]~ t'xhihit is no (lOll hi rille 

to their high percentage of iron. Some of III is iroll i,. in the form 
of black mn,!mctic g-l'nills. From thi,~ eir(·lIm.~hlJl(''' <lllil from their 
rather !UI')!f' cont('ni ot potnsh ilild ~(l(la it ma.'· he inferred that 
these <'in)'!' N)n.~i;:t of the fine;:t dehd~ r(,;:l11tin)! fr'(J1ll t.he clisinte
,!!1'f1tion of \'01C[lllic rorks. Below is an 'llll1l." ".i~ of fI da rk clay 
from the hill.~ on the east ;;ifle of Rough fun. ahnllt two mile;; east 
of Dog-i~ mOlmtnin.'" 

Si1i",l .. 

:\ lumilln 
F(>rrir oxi .. ~(' . 
Lime, , 
::\[Ilg-n($in .. 
Potash, . 
SOIla ...... . . . .... . 
Water fhY,f!TM('opif'l 
"'II~er rcomhined 'j 

.-

G4, l .J 
18,81 

6.05 
.74 
.30 

1.28 
.58 

6.00 
'2.50 

100.40 
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ConcI"rfi()lIs" 

_\lmost at emf,'" place wllere IlIE' dil.\" i ~ ~llhjcdc (I 10 r;l pid 
erosion its sm luce is core re(l by ,;(I1; t\ 1 \'{Illcrdions or (' llr iJon!ltc of 
lime nnd of iron. \\"hi('h ore IpIt hehi nd a~ !ll!' I ""~I' ..J::,\' i.: w;l:.:h(',l 
UW il.,\" ' 'The~e conel'etiom: nn.' H~llllll.r of ~lllnll "i;o:(> ntll!.,dng f l'om 
thnt of n IX'a to that of nn apprE', T Ilt'." kwe a rough c,dc' l' io l" 1IDU 
nre mostly of a dtlrk or ~'ello \\" (·olo!'" SOIll .. times the.\" show 
shri nkage cl'a('ks in~i(l E'" In:l fCII pl:I('('~' 11.': F.nuth of til(' month 

of Dillrson creek, there nrf' Inrj!f' (,f1n<'l'diCll\,llY tw,.: I,~ C1f yellow Ny~-
tills o f (, :I lrite, which h3n~ n nldi:11 ,lrl";tn,!!"t'llll'll t. 

measured from six to tell inc·hr>s in (li :llllete r. 

The Torllillo elnys wcn ther in a ll)O~ t :.:ingulilr fn:>h ion" It II tl s 

a!J"end~' neen noterl tha t fl le.l" are ~o fine in texl ure fI~ to hl' ' Iuite 
impen 'io\ls to water" .Jmer~el "," tllI'.'" I\"ill not yielil enoll,zh 1II0i;:(
ure to enable plant;: 10 grow, exeppt where thC'ir snrfilce hll.: \'l'en 
mixed with or corc('p,l b," ~omc tHud (lrift. \\"hrll rain f:l l1,. fh l' 

sur((Ic'e of Ihe baro cl lI.\" ,, \\"('l1 ~ 11]1 inl0 !In ('"c("('ding-I.,· sti(']':y mud. 
'rhich rCllilcr;; t.he laml PI',I('ti(,lllly i mr~\.~5;1 ! ! lc to m,lIl nntl 1Il';].':!. 
P ooh of wa ter will .~ innrl 011 the ,{!'I'omHI aftcr hCilr~" shower:.: nn ,1 

thcy will c"apornte fll\";\.'" hy 1I(,'lt atHI ;:lln~11i ne whilc onl,'" fI ~tIl n ll 
part of the lllois-ture filter;: into th(' ('lin', "'hen the g ro\lnn nl'ic~, 
the c\;\Y ~hrink~ Rnd (' rneh f'xtellt>i,"ely, hut ;Ii; th~ moi~ttlr(' onl.\" 
nff<'t.'t~ the llpper onc or two f(>CL the crllck~ aTC limited 10 til e' 
~nmc (leplh . The eln~" rf'i nil\ ~ the moi!'h\l"(' with siwh tefl[J(' it ,v il!,d 
the aliter In.,"cr of 1\ moi"t lump wil l 1I":1I'[) 1111(1 hreak off whil(, the 
k('rnpl is y('\. somewhat plm:ti(', .-\;: a 1'E'.~\I IL Ihe dryin,g clay hl'l'llk!' 
IIp ll lto irre.!!"tllflT nngu lar hlll'll lumps. I('s.~ thnn nn inch in rli
IIllleler. These co\"er the unwen therecl "Stratn benen lh to dept1l~ of 
(I'om one to t hree f(,pt Oil \Ii l l.~ Ilnd slop<'s where the clily is Imre, 
They lire hard 8m1 fOIl!!"h. ;:om<'times \l'ho11." ~eparate from each 
other, nno. sometimes pfl l'ily fl clherin)!. With f'vpr.l' min tllf' pl'()('et>.~ 

is repented, the l11mp.~ "well Ill' and are n,!!1lin (lrie<l amI 11' 0 rren , 
T he "welling- Ir~ WE'll a;: the wnrpill)! prollllces n ~mall ('reepinj! 
mol iCln nmon,g the ('In.l· lum p!', llmnll in extcnt hilt e,"Wf'ntl," power
f ill. On ,,\oP(,!l. g-r'l\·ii.\" :lil1s al1 mOI'pmellt" in a rlOll"llll'llrfl (lirN'-
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ti ~)1I aud l "UllU l l'f;! I"I.< ;)11 olhe!" IIIVn'l l1l·llt ~. I II the lOll!! rU I! \11(, 
;I('(" II111uiuft'd d Ied <I F thi~ iuHII'_' III"e 1'1·~l1lt~ in ,[ ltwtioll III the 

.li I'L'(: l io n o f thl' ~Iojll' . T ill' wllolo:: l/Cil of cl'l.'" l\\lIIp.~ thll~ (:I'C-epS 

[unrunl Ii \;{: tl ~liI(·io.:: l' . T l u~ II IVI"l'UIl:lli i ~ cridentl.1" \"t'r.\" ";\O\\", Ullt 
llnln.'" of thl' day hi!l.~ ~ho\\" tlllmi~la k'lb l c iwlil-<lIioll ;:' "r i\ .< !,(Old ity 
i ll t lll'il' ro ll 1lol t'11 flowi;l;! l"OlltOll1"~. :-)lwh (,o l l(lit i ()n~ ,Ire C~pt'l·iall.'" 

fn:r)lU'llT in 1 Ill' Jli l 1~ ill!lll.~ HOlll!h nlll ll(lJ'llt l'. l>'t or .Hill l'ril-k 11 10111\

,",lill . along T Ot'llil lu l"rt't:k, llo rt h",;\"t of P ll ill\ (; '11) hill. ,IIH\ in the 

'·"lIu{l".'" to the 1l\)l' lh nut! e;l ~ t of H,\tt l l'~Hn kl' ll1 fJ lI ll ln ill. They 

~1'('111 t o In: I hl' I'e~llit of WlHC ll il"I,ly hal. lIwl'd ;l(l jll ~tJIII'rJl \ wll\"l'\! l1 

dil~' I'l'!dllre on till' nile hand ,lUll p'Htieuill1' ('lillllll ic' I'onoli l im ls on 

the ot hl'r, and In' 1Il\l~t t'('g,lnl thi ,~ c rcc'pill;! a~ ,I n·r:r (''' (~ ' Il\ i<ln :ll 

pJlI'noml:tlon i n lWtl1tc, On Dllw,~nl1 ('n·(·k, ~()nlh i!f Han:r id; 
IlIn nntaill, I fO UlH I 11 pl'lee I'- \Il'r(' lh(' f !'On t ('uti of ,~nth n (, I'l.'t'ping 

hOil.\" of d ny IU !lI W hM] emhnlCl'd a ,le;HI lHl:'~(ll1itl' In'\! IUld Ir.lS 
" , ill ]w\llju,{!' thi~ in UII uprigh t p05i t ioll, after till' 1.);1','<1;' oj Ihe chi.\' 

, {,Iif[ hud he ... 1l Irn ,~Ilt!(1 awny u." the cret.!k. I t will lw lllld l' r~tood 

f rom thi~ that the mor ing' bod," of tIll' el i\." <:on"islc(l (I f II tnn~!1c 

or lulUps of ,~l1dl "h'lpl' Illlll t:o ll ,;i~ tl'Ul'~' Ih,lt tile." .Hl!wrcol ,,:nlli

(' icIIII," to hlillg Together, when llr.'" without ~ lIPport, W1H'rc tl\'O 

~m'h creepi ng 1)(lllit'~ of du," comt! llown f rom OPI}()i'-ite " i d,-~ of ,\ 
~ 11l 1l !l gully the,\' wil! ,~0ll1ctime8 uridgc til(' gully nnd allow the 

waler to e~C',lpl' henenlh them. )linintlll'e low lIalnnd hridges 

formed in IlIi$! Irn," wcre nolN\ north of the Hlltt leE-ll!lk(' lUonnt 'lil1.'<, 
IdOll1! the I\lar;dn~ of ~O ll [{! of th (>,~e "da ," e reep<' A l othl' r pluce;;: 
~llIall cares hu,-e ('\"il l('nti," h(''''n forlJl('(l in 1\ ~ilHihll' mn nner , 

(;" O,1m ph iml Di,~1 6lmti-O /! . 

In a gellt! ral way tlw Tornill o d ay;: lIIll ,r Ill' ~11 il1 j(J lmricrl ie II 
cirt'ulllr hclt of 11lml jll,~ t i n ~illp tll.1I of the Ha tt le;;:nn k(' hl' lh:, sur
r{)l1nclin~ rhe <:J1i~0i'- Ill otlHf'li ns , I t-:; mo~t typical onterop;: are to 

lit, fo uml Il. long the eH~ t hank of nou,2'h rlln, soulh <1 nll ('(lsi of 
Dogis lUO\\ n tni n, where tIle," welltll('r inlo the p<'culiar rollll,l ,,' (1 {'on
i(lu rs whkh hm-c jlls! l>{'e n (le;:crihed, At II point IInrtll\,'p,ot of 
(,h i :;:o.~ P(,11 II frc~h e\lt in the jrft hrtllk of the creek tin' l)('d(lill)! 

ill ,'i{',li(>cl. dr<l1'h , 11 11 11nt'on formii.\' , "''' I1IC of thp Iny('l';: hllil heen 
( -lit ,mil," ntHl til(' hollo\\" \l'a~ fill ed with tllf' ~3m'" ('lay or ,r ith ;] 
r-! Ily i,]\'lIl'i('.11 i ll n p lll"lI1'!ln('{' , T h(' ;:tnl(' tlll'(' wn,~ 1M hi,!:!!l lip in t il{> 
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1);Jilk lu Iw ;]l"t'lIllllll>d f •• H' hy lilt' Hdiou of Tlw pn·.~I·llI ~In:ilitl . It 
apPl.'llt·l'd likl' 1111 HlI('QlIf.)nllily ill th.· ol'I;';lnnl 1,.,.ldln;!. \0 si tn
i];u' ft'11 I III'I;' Ililriu)! hccn Oh~I'IT.'d .'I"'·lrill' l'I'. II ,I 'll'.' HoI! .~'~ '!11 tikl'I," 
llmt tlWl'l' j.~ nn." ~ellcrid IIll t-Oll fol'lllil .'· ,11 thi~ h"riwlI, 

T Ill' di\y~ un,lt'rlie Hllll'h of the 1""\ltlll'y WI'''' III' Blinn !lIe"il. 
:-louth ,If Daw ~(ln .·,'p<,k . (' II II line lwarl,\' .~1I1I th "f Ihl' \\"I'~I I'IHI flf 
1[avcrirk mOl1lll.1ill . ~,)I)ll' ~11'l'l!k" flf Iliff iln.' iUIIIe,I,II'(1. ;111,1 tll(1 
IljlPl'I'J}lO,;t pa r t of the .'I~,ti()11 I'Xlliilil'>' 111"0 ",'aliI.' (If pcal," lIIHI"rial 

;Ibmll th il'ty fl'!;,\ lIfJilrl. ('ill,h "r II"lIi,.[1 i" OI'I')"t.l in 11.1' ,I lil.'·('1' (If ~iln,l

!iiOlll' fro111 two to fOlll' rl",t l !tk!;.. .\,!!'ilill. 11"\' tin.l Ih,'~(' ('],Iys III 

tht' n"rthl'a.~1 1111,1 10 tltl' ('/).'1 or H'1I111:'~ II ;1kr' 111111111111111, und 'lion;! 
Willn\\" ('1'(·(,k. Xorth 11 1111 norflt\l"c~t fr'(l1Il n"" ,I'" (·;tIlIJ! Ihc.,- fll"l' 
~ ... 't'll in Itln~t Hnoyos and nl${) OI'CI' p,nt uf th,~ flat ('Mimi'." IlCtwecll 
this pliH'c ilml Lind.,;c.r'!< qllid:~ih'er d;lim, TIll',\" ("~!l~ l itnlt' til<' 
bed rock ore r lul'W! ,Heas uehn,,{,11 ,In(l M'OIlIl,\ '1'1111<,." HH)l lnt llin II[\(I 
Chili Corbll motlutain, and II nlllll,] II\(' n 'I.:!'Out w,·I1~, From hl"I'(' 
north\\'lln\ the," underlip ,~on\(' \i\tCI' ;:!:r,wek ;'lppel1rin,!:!: nodll n[ 
Ihc~e in n 1~1t whirh ('xtcnd.~ n01'1'1t to Ihe Tornillo r rr"k. on the 
l';t"t i'ille of tIl(' Gr,lpC\'i nc hill~. 1n rIm ",111<,.'" of rlli~ ('n 't'k the,," 
frc(jll(>lltl," ('0111;lin plilics of g,"Pi'1I1ll w it]1 n fihrou~ ,,/ruetul'(·. F rom 
tili" poill1 the oukro)!;; follo\,' rilp l"ontil ~i,l(' (d Tornillo ('rI,,'k \\"e~t~ 

I"M'd lind lI[Jpt'!ar II1~f on Onion flat. 

From the 1li)1lI"(' :W('Qllllt i t i~ C'i(>,ll' tllllt th(' 't'''I'II;lIo ('lll.'"~ iJl

I'ndilhly orcup.'· ihe witlCl' t stretdw~ of flip ,!!)";ul!'tl rh'1n~ in the 

(' lliso$ Cilitntry, ,],h(' 1'(':lSOIl for I1ti~ j~ (,Il'ilr, T Ill' ('lflY,~ m'e 80ft 
an,1 yield promplly to the :Igent.;. of t'I'MiOIl, T!"il I1~I'0rling cUr
n'IlIS mm:t easily hfll,1 them in ~\I."r)('n~iOlI. '\"0 .~tr(,:l m in thi~ en

tire rc.!!;on currie;; witter '$fI tenndon~ ly lItll,l,ly ,) i' ,l(l{'.~ the Tor
nillo. r lltl"ll!lin'~ :>t.'f'1lI 10 hfl"(, 111"1'1;,11,.) !1ll'!'C (,];1.'"-;:. ,Inll til('I'C 'Ir~' 

hilt ({'I\" ig-neolli' .~iH!l pl'e.;;('nt. to 1,l'I'ilk til\' IIlllnnfnll.'· !If tli(' cl"('n 

plaitl.~ 10 whkh the.'" lHII-~ bwn I'Clhl('t'II. 

It \I'i'~ JlUI IU';INi('ilh!t· TO ~il!i"rill'torily lIIil[;l' oUl Iltl' rhi("k ne~s of 
Tornillo cJ:ly_~. ,\hout II mil(' 111111 ,I h'llr :11~l\"I? till' mouth oj' 011\\'

l<on (,l'c('k tI,!." ('omlti lll'd thi(·kn ,·"~ "f Ih('<(' e1 a.'" .~ ,IIHl R,ntll'~ n:lke 
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beds is not Car from 1400 feet. In . .\5h (';\llon on the llonllW('st 
flank of the Chisos lJIuuntains the dip awl tlte outcrop of the c\n.'"~ 

!llano indicate that they mClISlIfC a t lCIli,t BOn fed. Bu t the ex
posures here arc not. cOlljjnuo\l~ , alit! there Jlwy Lc ~Ullle fllulting. 
On the cast side of the Chiso,; there seems TO he more of these 
cltl}"S. ,rest of the el'llpiirC8 which surround .') ti ll\\"('I1" ~ rall(·h Ilnu 
about four mile~ north of Simla shulufJ. there i" ;l rouiiulIou.; ~x
posurc of the tilted edges of the Rattlesnake bed;; :lm] the T Ul'II illo 
clays, whkh dip from 15" to 25" to the I\"!?~t for n ltorizouLli 11is
lance in the same diredion of nearly fI Illile. T hi", i1ltlic;lte~ i\ 

thickness of the tirO formations of :\1 lensl 1.')00 fl't't . Hilt th~ 

upper limit of t he T orn illo days doc;; nOt ,l ppeur. :-;iix Hr s~\ell 

handred feet seems a "l"e.·y COIl8en'll tire estim.lic for l hi~ fOl"lll111ioll. 
POMibl~· it.is nCll rer to 11 1110118.11l11 fl.'('L 

PQ$sils. 

Very few organic remains were obsel"\"eu. Si licified WOOL] is 0\.

cl1sionaUy present in the lower stram. About one-half mile 1l0t"t11-

east of Rock hut, or about two miles 1I0thwcst of Oa k ~prin!!. Ct" fI .!!
ments of some large silurian hones with '·ery COllr.;C texhll ·~' lI"f're 
noted in an exposure of a ral"ieolol"e{l el ny. A litile ;;li~hll1("t' rrom 

this place a Icdge of sn nd stone in the same heds WIl.'; indente!] on 
it~ upper sur£llce Wjt11 (' Ill·,·i ug g rool"(l'; re~cl1lhl ill!! tl"<1I"ks m ude hy 
fresh -water clam". Thc." wel"e ('e!'tHinl.\· Illil\"]..-" fir .~Ol1lC ')!"gallic 
ori)!in. These Me! the oni.\" ill(li('(lt io ll ~ noted of rhe l'x istcJI (,c of 
life durin!! the 'l'ornillo epoch . T here can hlll"d ly be illl.'· 111mb! 
that plllnts (1m] animals were less abundant in the seas where 
tIlCH! clfl~·s wer(' lair] rlo\\"n thnn in t he \\"llkrs ,IC'Jlo.~iti ng the R.ll
Uesnnke hells. X(>\"(>rtht'I(>~ ~, it is hel ie,-e{1 thM a more thorough 
~enreh in the ·,1<1 1"1\ <,1:1.'·;> ma.\" result in tht' di.",<,OH~ 1".r nf mnrc fo~ils. 

The \lppermo~t. fw d ln t.e~t fp·eflt formntion in ihi~ re~ion ('on;;ist~ 

of a. llea,·y deposit of tlrlf.l ('cnu~ ~edim(,I1Is, wiliC'h I shall ('a ll the 
(,hisos hells, all the.,' form h.'" fllr the g-!"t'iliel· palt or the ~~(limcn t~ 

;:('(>n in the Chiso~ lIlo11nt!lin~. 
]n tlt('i r Ill.lke-llp th(' ('hi~os hC'<l~ m·C' quite 1I11i\11l(,. '1'he.,· nrc 
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erer}\rhere clearly stratified in thiu aud well-defined leuges Ilnd 
lllyer$. T hese llIeasure from an inch to one and two fee t in thick
ne~s, aUt! per,;ist for long distances. 1'he exposures aIJpear some
what like thoiie of stratified limestones. But lhe color is usually 
uf u lwighler hue than is eo.)HlIllOIt in lilllestone~. T he grc.lt bulk 

of the Hnlta eomist of <l. bluish gray or white str.1tifieu rock, wh:eh 
lies in eren, thoroughly consolidated ledges, Amoug these there 
,He OCCllSiollU I ltlycrs of clu)" anti sandstone, und eren thin layers of 
conglomerate. 'Jhe sandy layers often show cross-bedding and 
()(;casiou!llly .11so ripple llIark~, and the saml is quite well sorted. 

The Typical Rock. 

E.K<lJllining tIle texture IlH)re clo.;;ely In' nnd thilt the typical 
rock UPl)C.ll-:;; (I1Jtlo~t Hructll\"el~;; to th e lwke,j eye, With a hand 
lens Olle (-Ilil t: i;;ti ngllish scutieretl gnlills ot quartz, slightly 
rounded, im bedded in an obscurely fr.l gmcnwl m.l~S, which COll
rnim amuH Cilrilics or \'esicJea filled Irith mriolls minemls, evi

dently of secollilary origin, sndl .l~ (:ry~\;lls of {IIMnZ, :llllorphol1,j 
quartz, or a gn .... enish s.i!icatp. rescmh.ling ~erpentine, 0\' morc I"<ll"llly 
crystalline calciie, 'Cndcr the microscope "Sma!! speck6 of this 
greenish mineral are ~ecD quite freq uently throug-hollt illc rock. 
The !;;md grnills sOllletimes "Show rounu contonts, cride'nlly ,Inc to 
II"car, an(\ again they e.-.:hil;it origin.!.l crystal fa(;f<!~. Worn fl'ag

menis of fdd~l!ilr lllilJ also be observcd, and there nrc enm IIOW 
:lIld thcn minute gl"'lins of magnetite Hnll more or l~~ well defined 
~pe(:ks of limonitie material. 'fhe lllHSS or mrJtr ix of the rock is 
\t~U'lJJ.\" too fille :11 tt'x/urc to enilble us to l'e(,o~lIize the individual 
lllllllll'nh of \\-11i"h it i~ (·f"lH!pf).~('d , CH'II \Iilh tllp llli{'To.~rope, Bilt 

it is 1'5sentially silit'eol1s, for ;~ gil't)~ no l"('."j)()ll:>e to :leid, 

R.I- (· l" Il.',hing the l"OI.·k :)1\(1 w<15hill)!' UI\\ the 1',UH\ we Illll~' fi nu the 
~;lln(' Jllill('l"n!.~: C]U;1J·tz in roulltled nn,1 :In.:;' 1I1:1I· gr3ins . . ~c ldom ex
I·,,,-'dilll; (J lw-fiftll millilll('[('l" ill di.lll1l.'tt'r, ~(\IIH'liHle~ of fl \"(~r.l· ('Ie.ll· 

r.lI·it'!y 3))(] ;::(\IIlP!illl(,.~ ()p:ll(,~(,0nl: rl;'ld~lJ:ll' ill de.Hly \\"f"lrD fr<1;!-
1l\('n!~ nr of \lllil hl";Hl~ 1 c l".ntaJ,;: tll:1.!!I1t'ti ic flll(] Ii Itloni I i,· ·'"I"(Ii n~ . \ h .. 
Inl1(']" \,\·itlent l.,- ~ '~(~ '(\ll,J :ll'Y Ill'ool ll\"l (mill tlr" (nl"lm'I·. \" " ry l'ill"(,h

I\"{' may ,1i~C'Qn'r fnJ~ltl('nt~ of ,",('nl"in("('(l ll~ .71 3 '~ . 

Tn dH'lIli('(I1 ("(I)n"U"~ili"ll t ! I('~e ~{,,]jmf'nr~ (lIfO ;:'JJIlewh:lt I';"lri,llilf' 

,!\\"ill,!! i("l ~e,-oJ)ll'!l·.I' l"ll:lll.:::""~ )'." wIdell the.l· hlll"C hCf'n nIT('('{(" I. ,\ 
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~1l"''('ll1U~1l whieh w<\.~ 1;11\(' 11 fro m t he expo.~un'" ill the hill,.: ~outh of 

\rur,r.~ " pring. whc r(' the llt'd" appear to l)tO ('OIUJHlnHird.r Jittle 

nlten'd , \\',l s '~\llJllIi !t ell to "I'. iJ.lt. P;111ll 1'01' 'I nnl.r.~i~, II i;; I"e p')r! 

i .~ 11 ": IIl'low : 
. 1,", lysi,; ,,( Ihl' ( 'I!i.~u.~ Tuff .•. 

:-i iliC'n . 
. \ lllm inu. 
1:t'I'I'ie rn:i<i l , . 

l.ill lt' , 

. ... .. j:)..!'? 

fI. l ; 

. 1 :'.1.-, 

)LIgnt'>.'j 'l , , . . . . . . . ... ..• . . . . . . • . . . ~I(I 

( ';lrIiOlli(' ,I(:i<l . . ,.,' , . .. . . .... .. . . , ... .. UUItl 

\\';It ('r I hy;!ro:,(·opit· 

Wnlt' l" [ (,!lmhint',1 1 . •• ,', . . , . • • . . , • . ".,' Lot 
:-)ulphul' .............. . . ........... tr;l{'(', 

~j ~I. ,-, 1 

[:l'cqllcn t ly !lw~e 11'llg!.':> hart! heen ('oll,.: idemhl.\· ,l lit'red , Nell 

\r]lC'n n ot Ililwh ('!l<l n;!l'(1 in their >'lll)(J l' n(' iill ,IP1)t>,lrau('(', )!in\\tc 
(, I,.\·,~tn J>, or fjl1<ll"lZ, ralher lOll!! Ilnd ,.,11'11111.'1'. h,l\'e fnr mell rhrou j.!'iJour 

the fi ne dn,;til: IIl ll tri x , :-i llildl ang-u ltH s]J'lf'(,~ !If i rn '!!u lnr .~l1ili}t~ · 

h,I\"(' h('1' 11 fl l l('ll witit ('h,lk"dnni{' qWll'h, 0)" with llIillernl .. re

s(>l11hlill!! .~I'rJ)(' n tilll' ,111<1 limon;It'. Or ('ul jre 1(1117('" hn\"(' h("" l1 11(' 

{('('h'll b.I· ":Oll1liol1 til ;; 11('h ,til t' . ...:il'lll ihnt Inrge in egl1hll' (·nl·;t i",,, 

hll.l·I' 11l'('11 fOr!III '11. alld filled willi ('nl('iie, 111 ~tI('h 1('<1;..:"''' 110 tWig
neli(· ~and i~ I)n'.~(' nt. I'"l i l "::('('111": io he r!!]1I<1('(ll l I ,.'" till' lilll l)l\it ir; 

ml1T1'rill !. 

TI l<' ~nlld":I'llW":. \I·hidl (·u ll .~ t i!\lt(' Ie"" thall Iln( ~- lifth of the~c 

d (' l)()~it~ . art' .~, ' ld"l11 1"('1'.\' hl'IlI'~' lonl (1'm .~i.~ 1 of mosl ly i~(ll il 1(·d I('I I,~{'.~ 

i1 rOM "r ~o in tlli(·k l l(';;~. awl IJ I~!>'(' ,'n l'('I.\· 11r(' 11101'(' tllnn 111"11 01' 

ll1 n ... • in ~11('1.·".~.~;0 1l. 'I'h" g: !"'lin.~ a l'p. l.l rgl'ly Hllgn1ill' qll,lI'IZ, ,1\"('1'

n;!! n:..: p('rhl\p.~ 01\1"-6 [ /11 lllilli nwh-r in Ilifll\ \('l( 'I' , Bnl 11"\,11 nHlIldl'd 

.!!r'lin~ (",'('\11 ' Il L~o, F('1 ,1sp,ll" iIlld llIilg"Ill'Iit(, ;.:T;I1I1.- ;1)"(' pn~""" 'lI! . 

TIH' i l1l'·r,.:ti{1'.~ helll"l'l' ll til<' gnlin~ arl' fil l.,d ('irilf'r wi t ll ":Ollll' fi tw 
t "lr;K~1 ' 1l.~ 111<111'1";,11 !II' hy rn l(' il(l 01" by ;r .~il i (·\ 'ou~ d " I )( ,~i t. 1'I- il1enH,I

l)1"llu.!rill 1,.1' rlw gr"l1Ild \\"'111 '1' , Til 011(' '~I't'('illll'n 1,I1;:cll ~l'Illth uf 
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\ranl ~1'1'11lg- lIl11;ml'titc .!!nlin~ IrNl' p!('llIifll! ;Ilrm.!!' ~Olll" illin 
.;;""lm~ follo\\'ill,!! ,\ ~lflntillg' ;Inrl (,lIrdng "'('11111 through til(> It'd)!t'. 

('I.l,H'.'" stntl'l BI'C llIo~1 freqnent ,\lui [,('nIle:;' in tilt' 100\"l'l" vurt 

of tht! fumUltion where till'.\" 1 ·{'~(·lI!bll· tht· T01'nillo dil.\·.~ . Tht>y 
h,}\,/-, a (·h(l(vl,lIe (·olor :lnd ("untnill ~1!l<l1l ,1ill' l.; 1"lknf"{'()I1~ I"Olwn'

tinn.-. !-l ig'lw)" IIp tht'.'" 1'Il'(·nllll' thinner illhl ;1("pll1'I' it 11;\1'1> 11iny 
.!(nly (~llol'. On II'clitilerillg. Ihf' high .. !" "h,dy ,.Il',1[a hrcllk lip illlo 
('uhi(·,lI pil"("~: ;\nd ('onc:rction~, whcn pre':l'tll. <\rP 'Ipt to 11(' l,ll';!!'I' 

,lIld to hill"l- a lllCl)"C HllOOlh ;:l1rfilCc rhan in thl' IOln'l" CJ".n.:. .\ ('il1' 

(;OH'l'Iltllt'lJl "pri ll ),! "'Olll{' {·tny ;:(',11ll8 ill rl1<' ':'· 1 ..... 1" nrp 111:'(,p hlllck 
from till> lHt'.~rll(·t' uf OI·.!!)lniC' lll<1Tt' ri,l1. .-\n ,111,dy,:i;: of ,1 . .:nmple 
hom ,1 1.I·pienl laY<'l" of ("1I1~' from Ih .. expOi'\lI· ... ~ \\"I'~I uf Ihe ('hil;o~ 
Il\OIlHI,d ll ~ i:.: ,I"'; Iwlo\\": 

;:";il i{'fj ..... . 
.\luminn . 
F'Pl'I'iI- oxide 

L imf' . •....• . •• • . . , •..... , ...... . ...... . . 
~ l a,!!n(' ... if1 
PotA .~h 

\\'ot('r r. h.'"gl'O~("opi<- l 

\rntet· rcollihinC",l) ..... 

Tlrr ('o llylrHIII"'fr(Pl'. 

';"Q.G,I 

12.Jl 
:1.4.5 
l. .. Hi 

.2.) 

1..10 
1.':"0 
'l .()O 

,1 . ()O 

100.'ll 

Cong-Iotllf'l"irir ."f'om~ ,we .~omet inl(>;: rn\~011t. (,"I""11.'(·i'llly in the 

middle ,tnd nppC'l" I"I<1rt or Ille;:(' .-<I'(limput.~. Rnt. the.l· I'on~ti 

Inte 'til in"i~lli~('l1nt fmdion of th., \\"l1ok. Some of till' ffing:lom
(!riti(' H.'nUt."' >In' ,r~~t)ri;dPll lI"ilh Ihe "llIlIl.l· I f>(l.l!(>~ .. ,111,1 fhpir p<'hbl(';:.. 
,,"1lil'h ('Oll."i ,,' mostl.\· of 11"l~ 1I-\\'<l1'n lim0;:ton0. fll·f'I·n.z(> {!'O1ll on('
fOlll·th or .1 hilif inl'll ill Ililltllf'l (' r In t1l"(\ or Utl· .. ·r i11(·I1(';:.. Else
when' 11"1' ~1t!1 l'."('l1-lrMn nml l'ollnilf'd ... 11\1111 hlllli,I1'1':< or JiHle~tOllf' 
,!l~ 11'('11 ,B igll (,() lI;: ]·O(·k r]'(lm iht·C'f' to ~ix iJl(' ilt,;:. in ,linmei('r, im

hec1rl(>;l in ,h(> .-<iony l(>(lgr.~ of' fitH'r if'xttll'r. T hf' lim('sione h.)\ll-
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del's are sometimes partly silicified 011 the surfare, so thllt Ihi,.: is 
prokded, ns it were, h.l· a more or less continllous <:rust. of chert. 

:South of 0nk CnflOn lInd about two and a llUif miles to the 

~uullh:ast of Hock Hut there is a higll cliff of the Chisos beds, 
II"hieh here lie in a IW,ll"ly horizontnl po,:;ilion. :;ome tiUU feet are 
,.:eell ,1m] the expo:mrc sllOln; i lro igneous sheets, one of which i~ 

'lbon1. thirty feet thi('k. The other i~ mudl thinner ilud in pliltes 
l'xhihi[s "ome re.~ide~ like th08C in a hn ·J. fioll'. One sandy ledge 
{'Olllllin~ rO\1nded limestone pehble... The lowe r p.nt of the cl ifT 
eXJlo;;e~ comliLlerable cl.ty but the upper part consists mostly of 
';;llH.ly lufl',!Ceous sedimcnts with thin strata. of clay. 

~outh of Ward spring the beds dip toward the south ,It angles 
fru m 50 to 3.3 0 and in lhc r i(lge hl!lwt . .'en thi'" spring 1lJl(1 BIlle 
t'rcck, in ,~1l some 1200 i<.'<!t arc in ricw, ("oll5isting of r;lpid aHer-

1l,lliollS of the mail} type of r()(;k with ":Sandy and cl 'l,rcy [;lycrs. 
;O-;OIllC uoul(ler .. and Hrenks of grurel QCtur in the uppcr part of 

lhi:; eetlion. ]11 the Blue ct"l!ek \'ll11f:!Y the formation rises ill the 
hills 011 both sillcs to .. ercral hUlldred fcet, amI they have been 
carret! into ueautiful pillars und towers which adorn e~pecially the 
lowel" part of the s-lopcs. Sandy hlyCl"S ,Ire lrrqllenily in eviden("(l 
;111.\ oectl",jonully these contain pcbbles. I n the (,oulltry which lies 

,;(lil t h of the 1I1011111,lill,; helll'ccn ihi" rulle.\" :mcl.Juniper creek tlw 
(,hiso~ he(ls 1ll0~tI .r constit llie thc bed rock, dipping IIsunlly at low 
a l1 :;:-h:~. 1n the hell of the nl"1"o:1"O whie·h 1'1111 .. to the en"t nbollt tIro 

l1Ii1l'~ ":(Hlih of LowC'!' Juniper :-ipring, :"lnd.r letlges arc mthcr Ire
qllcn!. The more tinc-gr,linl'll lCllgc,; II,II"C hcrc I..c."ll alterc(l by 

Ihl:! gJ"Ul111l] Iratcr to ~11(·h nn extent that they ,HC .~OlllelinH:'5 (liJfi
('lIit tn recognize. ('1l1<;arco1l5 mnierial nlHl qn:1r tz has brell ;:nth
('rcd into pockel s ,md rOllc'r(' tiom whi('j, l;ind the ~\I1"f,u:e of 1lI;1ll.1" 
of rll(' lpII.!:!e~ in otltl f')\"Il1~. The l1]'per J);In of .JlIl1i pl1r rn llc-," i~ 

e\"()dc.1 frolll the ':11",11,1 of Ihi.~ f!H"marinn. ilnd tllp.l· fo rlll the lower 
sl()I'I'.~ of Cro\l" mOl1 l1t ain. .\1" tl1<' Im>'<l of thf' I';H('rnllw~t ~]lu r o[ 
thi::; ll101l1ltllin il 1\'!l;II' of ,I ('OM;:I' ~1I}(] \\"dl-worll (·oll~l<llllp. I·;He \\":I ~ 

inrerheddell hC1wt-'(>1I r ll(~ while ~ ili('l'ol1": ~tr:\I:l . fl l1 !l1Il1f'1 P("II;: nlHl 
~l1.~(>nt. 1ll011l1Llin (·oll~i~t of tIll' ~1l111(' "Ir:ltll (.;jpp(,;l hy i;!n('Oll.o 
A t)\\"~. .\n ('I't i 111,11(' or illt·i l" lhil·kr1(':<''' ,I~ ;::1}(m n in t he l',U1 ::.Iope 
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of 1:ulllllld peak ulIlkc.:l t hCHI ,It lea'.:ll :wvO reel. and possibly 2500 

fect at. this place, 011 the nun II side of the monllLaill they appcHr 
in the 10wcl· P,lrt of the "loJles alld {·orcl' the territory beLweell 
LOlle Illuuntuin .mtl Pan ther .:lpl'ing on the \.',1""" lIuli ),108;; wdl 
awl (jo\·crnmcn\ spri llg to the west. in brief, we may henee :Hl)' 
Ih.lt tlH! Chisos I)('d;; UllIlcrlie the east haH of tile llIountains, and 
~'xt(;'llli in 1\ Ilano\\" crescent ic hclt a t'oulld them 011 their west "Side. 
The,' · al.;o appear in sc\"eml pluce!> in the cou ntr,\" sOltthwe~t of Lhc 
I!ldlllltnin, lOO flll' out liS sonth of the )[lIlc E,l]" peaks, 

Lil/ll~f~ amI '[hidl'llt'SiS, 

T he tl ir idi ng p1.11lC l.et\I'!.'t' ll the Tornillo dnys nUtI the Chisos 
bed,; it was 11Ot. 1"0ullI.l [J l'ildicaulc to nc(;urntely Ii:\: . J lIllgiug from 
Uppei11'1l1lces there is ,\ gl'i ldunl dlfluge in two hllntll'ed feet, i ')ITI 
,·arioll~l~· colored elil.'"" through yellow nntl gray clllYS UIHl to WllitC 
tuffIlCCO\IS ·;;amls and ollTarilif'11 tnfrci, T his horizon of change lllay 
be seen "'ro ntile" sunth of Od k spri ng 111l(1 also Mill' the Cil :>t bnsc 
of Xllgellt mOlllltnin. .U both or thesl' p];l(:eii some irrt'gtl},ll"ities 

in dip;; were notell, but it could IIOt IJC .':'Hi~fllctorily !l~e l't:l incc1 

wlu:ther t hese were dlle to nil nncoJlfonuit~· or to some orogenic 
tlispltlccmcnts. The edtlenre ;;cemetl 10 fflror rhe laiter view. 
The upper limit of the ('hi"os bea~ i5 8till more l1Decrt11in. ~ear 

Oak spring and \'-fll"tl ;:.p,·in~ IIle "PP('l' p:)r! of the fOl"lllU \ioll h,\5 
heen l'emorcu b.1' erosion. ,,'est of the Lower .Tnllipel' spr ing the 
f'hi~o~ heu~ -a rc OH!rhlill b.1" ,Ill i)!lleoll.o. sheet. \\"bieh l ie!" in a hori
zoll{;li positi on , while Hie >;imh helo\\' ,lip 10 the cus!. I n Hnmmel 
pC:lk the H.-'dimem;; .~&!lll to eouillin SOlllC \;1\":\ flo,rs fnl'th~t up in 
the seetion, bul there 'filS no opporhmit.\· to 1l1,lkc this point cer
tain . Thc ~cllcra1 Si,ltCll1cnl seems alone 1I"1Il"J'anted lit thc pre~nt 

lime that the Chisos be(l~ consist of .1t lcast· two H\ol\~!\lld feet of 
strata eonsisting of llighly tuffaceous 5cJimcnts. 

1'opography. 

The Chisos tuffs arc mOl'!;' l'e;:isilmt to rle.;:tl'udi'·e ageneies than 
the \1nllerly ing 'fomillo eln.,·s and they weather less promptly. 
G\lllics amI urroyos which rlrain th{'ir surfnce are .,·eL inr from hav
ing reachea the li mit of their I!'»nsporting power, and the greater 
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p<1 1'\ ui' thei r energy is 8pcnt in the corrMion of their channels . 
. \ nu so ihe5e tuff~ ilil\-e a very brok l! ll to)Jogru]lhy, tlleJr ~ltdilCC 
rising ,m~l falling in r i.-lges and slopes thnt "flCII cu rve l ip into 
rl'ni{'ai dilrs 1)11 the ollter sides of the l 'hi"'o,; illf)ll nln ins. The 
nma o f theil' OlltCZ'OP is thl> mos.i pidtll'e~qHe I':lrr o r t he entire 
ian(\;;(,'lpC. 

Li/t· and ..t !lr.. 

Xo f(!~~il rCllMins of nlly kiwi were fOlll1d ill die \"ll'i ')1\5 jJha~e,; 

of d ie {'hiso~ lJe11~ . l ll1 t the ('oll~i d l't'i l hl(' qUllntily "r tiltw present 
in some of !i1l' M1'<lbl [I n,] ille ra re occurrence of »0111': ,.1;11'); (',11'

hOllae(,(' l1 .~ d:l,\' seillllS imliroics :~ pl'oualliliir ut lhe \'.dsten('e of 

,.:m:h 1 · I · t\l a in.~ ill :;ome ledge,::., l'nder rhe (-jn-l1lmrnnws a (Jerer
lHiJl;ltiml of Ihl.'ir ,lge is not po:~ihle, and their rderenec It) the 
C' relac(!oll ;; j ";; ou ly prodsionnl rlUd reulntire. Bu t it is prouabJ." 
pon ect. T here is lID ('I(,[lr e,·iJence of Ihe c:\i.~fcnl·C of al1 l11l('on

form it.,· wilh the clays belol\". but the re ,lPlM?nr;,: to he n grndual 
trilll~i l iOIl or L"illl ugc from the lower to the high('r IIC,k Th i ~ change 
(,oll $ i .~t.~ ('h i(·f1y ill n gradual ill(·rem,c of the \"o lhmi(· Ill,IJI·i;: npwflrd, 

Th e Crown ConfJloml'ntlr. 

l n the hilse of Crown peak [It fhe east end of Green gulch fhe 
1 1pperlll~l sediments consist of three conglomernte;:, which ,lre in
terbedded with stratn resemhliu.:.! t he t.'"picnl ('hiso~ he,ls. T hese 
congloJl1cral e.~ llH!,lf'U re each :'()mc ipn or twenty f(;cr ill thicklle~s, 

1m-a II ;:::I"t'al lllany t) [ the pehbJes ,m ti boulder!; .11"(: \\"e\l romHle(l. 
:Host of illPlll c(11l$i4 of \·m'iOll~ kinrl;; o[ In\"flil lind trnp )"ocb, hilt 
limcstOllt';; ,n·(' nl"o well represcntC'rl lllHl ;:OIlle I)f tll!'~e Cl)lltnin 
fG~si\'., (Ii' LOIrer ("retac('olls fl.!!e. TIlf' ~trn"l .lip liNe ahnllt 4;;0 
to the nort.h 1l0dil('flSt. 

("mg:l ('Ol l l(' nltc.~ <If Ole ~a llle kiml [Ire IreqlH'llfl.\· :>i'Cll in Itlrge 
hlock~ wili{·h han! rome (lm\"11 on the slorr~ of the hills 011 the etlst 
.~i{le of () tlk creek north of Onk spring. \r(, fll~o fillll thcm in .·bh 
cniion fo the "·('~t of th(' " Rim Rock." . .\t t h('~(' J!lll(-("~ the ~(r(',ll(,l' 

p:ut of t he J)('hhll'.~ and boul ders in tne conglomerate con~i;;t of 
lime~toll(, . .\J\ flrc thorou~hly worn ~lIlcl J"olmded, c\·en tile boulders 
which mCil'.~I11"r C'ight or ten inches in (li.1meter. ('arhoniferous fo>;-
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" i l~ were noted in wille of the IJHIII,ler;;, hut thc Lower Crc!i1('cQIl$ 
lillll';;tones fl re aLBo represented . 

~\ g.ti ll , this conglomerate was seen :It lllU"J'n sprillg' on Ihe west 
sidc of Bllrro lllc.;;a, where it dips to tl1l1 (>fl.~1 in ih(> hi ll llflrlh oI 
thc spring and is it least fort,1" feeL I1lick. .\11 the hOl ll,I\'l'~ nrc 
\"cll worn nnr] ;;0111(> men~Il1'C ;1 foot il1 Ili a1Hclel' . P 1'Oh;'lI)I,\' The 
,~ I'C,l tCl" nmnbt'l' ;Ire lil1lm;tone. He .. ~, ,I" ;'It, ihc otbl'r pl ;l (,(~ .~, fhe: 
limcstOllC iJol11.1el'~ hH\'e bet'n sili{'iticd UI' .~omc i i lll (l'; olhcl'wi.o.e ;11-

tereel to a depth of about one·foudh Of.111 inch fl'oll1 their .~l\rf.lCP . 

ROlllders ;'I1H1 pebbles of thi:; killol ,U'(> !:('CII iu acrC!" ;1] pl<1(w 
along the road between Castillon peak ;uul Reed'.;; (,;Imp .. ,11](1 thc;;c 
lJIust ham come from cxpo,;;uJ"CS of "imila r gr,l\"cis in the re.~ion 

lJetween thi.;; fO,hl ,lnd the mOllll t:li l l,~ . 

F rom the {ncr thnt the5e gl'llreL~ .ll'e inicrheJrled wi th 5e,limell\:; 
(JilitC identic;.1 in appC'llfance with the Oh i ~os beds, anll si nce the.I' 
ovel'iie these lmd hU\'e the same flips, Ire must sU\lpo.;;e thut hoth 
:11'f' of tl10 Silme nge, Hn<i that the Crown gra,'eis I'eprescnt the In1e.;;t 
l'pi50rle in the Chi~O"S period. T he further £.Ict that the ChiS()s 
he,]s hayc occdsional layers of. the Sfllne kimls of :;:I'f\vei::" cOlltllin
in,z romHlcd pebbles of limestolle and of igneous l'ocb., emphasize;; 
this supposition. The gnn'els were prohably Inane dming the time 
of the last emergrnee of the in nil froUl the Cret.'lcE'Ol1s sen . 

Some gm"cls, breceins, sa n dston~'.; . mFi tuffs al'l' of a later hut 
I1nknown age, Such .ne the se<limcnt" which rlirectly Illldedie the 
lanl flows that cap the Burro meS:J, anil ",IIiI'll were noter! lImIer a 
1,11",1 sheet flhollt:l mile and a hnlf southcnst of the 1ll0\lth of D,lIl"
"O:l creek. The east escarpment of Burro mesa exposes near Hock 
H ut sc\"crfll shfltll of tbi.;; kiml, \rbieh rlip tn the south ;'I t quite 
high angles. I n the arl'O.'"01l that {lrain ihe llle~a \\"{'~t of this 
pl'le(', there arc lleavy beds of Slimly hlffs 1lf;.~oCi atcl l I\" ith tllC lavas. 
In the hills souiheast of the mouth of Dawson (·reek. .It the loc,llity 
already lIlentionf!r1, a well-wo1"ll C'on,zlomemte is seen filling a small 
,\\"1'0)"0 or "trenlll hed , C\lt in hlffs lUlll again {'o\'cretl \\"it.h rllff~. 

t:p\\"ard oll(l O\ll\l"ad on both side!! of the huriCfl r!inHllliti\'e cllal1-
nel the conglomerate rn ns into the san,.1. In the Lase of the lI"est 
side of Crolnl lIlolmtflin the c<lgc~ of the 'h ipping strata of tlu:! 



Crown cunglOllll'nllC ;He burietl und~t' tu lf~ which underlie hori
zont,llly the igneolls eap of the lIIountain , Other (:onglomerate~ 
and ~alllly hdb of lhis t'\a~..; wen! ltn\<.!,\ ill the hill whkh !'i~<.:'; to 
the SOll ttlll'Cst frolH W,lI'II spring and in Burro mC.':'.l ,I long :;mug
gier's C(l lion , 

.\ ll of tlll'.':'e llcJlo~it:; an: closely il~~O('intcd wilh Ln',l now~ ,H1d 

~OUIC iHe ilpplll'cnt ly illtl'l' IJcll,Ic.\ with them, T Ilei)' .:;cncl',tl neld 
ilpPC,ll',lIlCe j'~ qu ite Ilifrel'cnt frOlll that of the CroWll conglolllCl'ate 
llmi or ti l'" Chiso;; l)el1.,: , They ,u'c \ I·~.':' rcgula!'! ," hcdlled ilwl they 
I'ary nH1('h morc in cOlllposition alll i ill tcxl llrl', Thl' tilth ,Ire he
qnt'lltl~' yellow or e\'cn rcd and ,;ometi mc;; filled with concretionury 
~trudllres en tirely unli kc ,my thing' seen ill the 10ll"el' bed:;. frOIll 

Irilie-h tlw,l' nrc SCll1lratcd hy an U!l('OUfOl'lIIit,r. '] fIn' J'l'.g-iH'll the 
igneo\!!; rocks ns of T er tifll'y llge, it rollo\\'~ th,lt the intel'bcdlkd 
~t'dimenl ~ should be of thi8 age also. 

,'l 'he VI/yuul C/HY:; ([IIII G/'{/!'('I~, 

On the west "'ide of TOl'lli Jlo cl'et!k ilm) nO I·tll\l'e,~t of Boquillas 
tllCl'4.1 j~ (I ll oral :'Ir('n nuollt twell'c mile~ Ion)! l1ml foul' mile;; wide 

Irilh it~ longer axis extending: from llortlllwst to the southeast, 
Irhere the sediments of the l'retaCf'O\lS age nre ('oyercll by f rom 

one to three hundred feet of days) sitt~. sUllds , MId I!t',wel~ of a 
rC(]llish coloI'. The finer sedilllellt.~ constitute the greater bulk of 
tile fO I'l Il,ltioll , ,IS one see~ it nloug the 1'0,Hl to Iht) Dugout \\'cl!~ 

rl'Ol!! Boqllillfls. I n R ice's {'niion,. n few mile;; I" {'Ill' n orth, there 
iHe 11l0~tly g1'11Yel.;:. 'The for mation rises in /1 tlnt J'idgc, wh ich 
ex tclll18 nonhwes!w8nl from til{', Dugout well", It~ finel' se.ii
men!;; resemblr- the EqUlIS heds of the Great P hlins iln(i also the 
(' leiHoc('nc l'irer silts in the r,dley \l( till' Rio Gnmde, Xo fo;;sils 

IrNe fouml" but n!; the fo rma tion re~t~ on ,\ tOpO,UTilphy which hns 
lWt'll Ilen'lopcd long aitel' the (,{'SE;ltion of yoiC'unir aC'li\' it i('~ in thi~ 
regioll, it must be of quite ret-COlli age n~ (;otllpa l't~tl Irith the igneous 
rocks of the Chi:oo,o; lllolll1tnins, Bllt il' i~ no \Jollbt ohler than the 
:llIurial (Irpo;; i t~ ill fhe valley of th\· Hio GJ':lmlc, for i t l ie;; at a 
higher lcrel :llld It ,l;; itself suiTere,l eslr-mire erosion, P O$sibly the 

Dugout cla~'". :lnd !!rHr{'ls are Hn old ,lllul' ia l drift, lnid dOll' ll by 
T ornillo creek. 
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The allt\yi,\1 tleposits comi:>t at cla.I", :>,wol, ,HilI ;! I'urel thllt corer 
the 101\"el' flat;; of the stream;; nDd at time:> rise into lel·el l)l";lnchc3 

Oll the sides of Ihe ralleys. It is lIowhet'e \·ery deep. Along the 
Hio Gl"oll<le it is 1l~l1nlly it 100lie s,llIdy silt, but there ,HC also finer 
days of :.l d<lrkel' llnd hrOlrllisll color. These lire ,{eC])('~t jllst ahorc 
the CHli ons whieh the rirer is clI tting t11rol11;h die Ilionut;li n ridge,; 
it tnl\-er~c~, .md fi t points \I' here \l'ilmtllJ"ies cOllie ill from ei t iter 
"ide. .\t the fOl'llwr pl 'I('e~ the ,Illuri\llll i~ si lly ,111,1 h,\:; cri,lclHly 
heen loill dOll"n during grcil! flon(I~, Irhel1 t he Iriller h,li; bllcked I1jl 
against the lIar\"o,,· cali ons and I\;I~ stood nil hip:h ,l~ H!I-Cilty [l' .... t 
abol·e low water, 01' cren higher. Xeill" ihe jllndioll~ of tribllt,ll"ic; 
with t he main stream the I1ltmi\\tn i5 llsllall.l· grill"oJ. mo"H.,· 

hrought 11011"11 h.l· tht! .i'lllilller stn';II\l. A cO[l.~iderilhle \lel}Qsit of 
~ lleh grilI"P1 is .~eell ,llong the Inll"('1" (,UUl"~C of F\'('.~ n ll l l'reck near 
Solis rfluch. _\s 11 ru le, the allmi:11 Jleposits are not \"ery heal",I", 
i ndicnting,~ c·omliiion of eOl11 j>.l1'alin·ly llc-til"e cOrl'osion . 

The IlInd Ilrift. whi('h ('o\·cr.~ tIll-' p-rcnter P,lI·t of tile plnin5, i~ 

ll~ually nlso thin. On Burro IIlC~il it 1I1,ly re:~ ('h a {lepth of tl1"O 
hUl1 -lre(l fect in ;wille piaceF-, hut thi~ is all old drift. which is now 

b('ing remon'd h~· erosion amI \\"hi<-l1 11I\\st hnre he<'lt Inill dow\1 h.'· 
fill el1rlier Jlra in'l;?,c quite different rrom Ihe preseni. Tn the ar
royos the land <lrift consi.;:t.~ of g-1';\\"cll1l](l s:md. which is illternatdy 
laid up in ha nk ..... ami agilin lorn IloWII ani! ro11ell h:" the ~llIp.-ry 

water which tills thei r (-h allnl'l~ afff'f hca\"y shower~, .\way 
trom th('~ .;:maller 5tremni' it t'oll ~i~t~ of .~ilt .lud ~;\\Hl. nnc Cllol1,:!h 
to be carried along: 1).1" the .~ ! lI'd flood . ;\1111 with Ilti~ is an a.:lmix
ture of r~ehblc5, which are ~lll,lll cnnug"h to he 810wl.1' l'olletl by Ihe 
$flme ng-ent, The ~ize of t h ('~e pehhk~ .~C<'1l1;; to bellr n pretty ('011 -
stil nt relation to thc 1>10]>(' nf the phlin . On t he ;trenlgc slopc thc.\' 
seldom px('ccd fin illc-It ,111(1 ,\ halt in (liameter. Sometimes there 

He no pehble.;;. an(1 in ~Ilch p];we;: tll(' drift j;; nppal'entl.'" aeClllllll' 
lating', EI"e\\"herc flU'y nn';:o plclltirul ml to form a thin continu
ous pan!lllCllt, and this l1~llallr ncell!'.~ on ~I opes \rhere f.' ro~ion is 
rplitc I1di,'e. 
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3. 'rill': T(:);EOUS ROCKS . 

.:\0,} Hl<ll"C Ih'l1l :t !Lll 'n tion or the most. illiportan! ()(:(:l\lTences of 

ig neolls rock~ in tili!; territory ('all he :Ittempted in this paper. ::'I t .\· 
field studies WOll1tlllot WM'l'.lni nn.\"lhing further . Obscn"ntioll" Oil 

The volcunics were made only so fnr as they had;) bearing on tilt:' 
gCllcrai geologic'll structure. .\'otes on some thin :;ections haH' 
I'l'en fllJ'llisllCd 1)\" 111". B. F. Hill. who kimll~' examine.:l these and 
tlHl<lC Hwh detcl'lllilllltioll j: flS m"!"e possihle on shflrt notice. It i~ 
bf'lk·rc, 1. J)c\"f']'lheles~. th.ll' the Ilrier llesrr iptiom hnsed all his 
now:> nnd on such Obsel'HltiollS as were made in the fif'ld. may help 
Il' ~i\'e 11 .~e ll erlJ l idea of the Iltltnrc of the yolennies in this region 
,Hid Illn} he of 'Some s('rrice to future observers. 

19'IJCOll"; rO('b: nrc frequenlly .. xpo~ed allil :lPPClll' 3S deep in
trusire«, :lS laccolit,{,s, as 8ill!', a~ dikes, HS plug,: f1l1d a" BlIrfacc 
JlO\r_~. 

The A lfltda G/''fIuitr', 

c\n illtn1;;h'c i!1';)l1i h ' boss !if'~ lHlf'o\'erNl OW'I' ,1H ,I\'en of some

whnt mOTe thnn n it/illarc mile. fOlu' l\\ilc~ north of )[t , Ord, south
west of ,,\ ]tllilfl, j, i~ II llJor1(>1'IIte!,\' C'o:lI'"c-gl',lincll I'Q('k of rcudi~h 
;Ira." color, IWll it lI'entiH!I''< into la r,!!e hlock~, ~ol\\clill1es tll'ent,\' 

feet in length. It ri;;p,~ i ll :1 II ill sc,'cr,ll hUllllre<1 feet high, 'r h..: 
C',\I'buHirp1'O\IS .~cclill1ent.~ which ,~lInonlld this hill dip away from 
it ,lIHI 11:\\'e \!\' ill{,lltly at one timc formcil n cont imlOl1~ covt'r on'r 
th(' whole nrea , 

Laccoliths. 

Some lflc{'olites of the Ilomc-"hapC(l type occm ill the region 
north IIn;:1 ea,.t of Terli ngua. } IHrcrick J11ount,lin is a conspicuous 
insroncc. It is n mugs of inunsire rock rising 800 feet from the 
plai n amI {'O\'C r ill~ an ami tract pxlending- /Ira 11lile.~ east and we.~t 

anrl tlbollt 011(' mite north anel SmIth , 

The Ro~illos mountains m ust likewj~e 1.1(' re;:m r.:1ed as n laccolitc 
0"011<11," 0\';11 in form and with diJ\meter~ mensnring respecth-ely 
nhout foUl' Hllll six Jl1 i le~. Tllis rock con~ists of a feldspathic 
porphyry ()('Cn;:ionfl lly flhnost g'r"'lilic in te:dme. 'f he feld::.par is 
ltl rgely orlhoclm:e and is most ('opious ill the grounil ma~s, which 
,1130 conlili ns some mngneWe, Augite fi nd mica are present in 
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r isihle cl',I"'lllak T he dull red tin t which thi.~ HlOllutni n sho\\'s 
whcn St.!en fl'OlH a di;;i<mcc is duc to tlie 1)I·e.~Il(-l.! ot' \;ll',!!"" .~ phcl'oi,l 

kcrnels in the lllllin rock, which are 1Il0re resi~tfln t to we:1thCl'ing 
thun the mai n 1ll,1~S ,md hence arE' left l'orerillg rll ~' ,,"rrm'c of the 
hills. 'j" hc~c kc mel;; mC;1sure fro m ;1 few illdl('~ \0 ~\'1l'1";1l reel in 
dial1letcr and the.\" weathcr to a dull l'ed . 

T he mou nta ins around Stil lwell',:; nlllcli north uf H:1111a ~hl\ll1p 

( .. :lIl:ii~t or another i.lccolitic intrm;iOIl Ic;;s rcg-uln r in fOJ'1II tll,ln th;1t 
just c\('::c rihed, but of a somewhat simi!;l\' rock, In:1 "pcci men 
ta ken hom ne;1l" the l';lnrh therc \l'I1S :1 dE'cicl(>(l porphyritic ~tr\lc
tun;!, '1'he gl'ound mil;;;; con~iste(l of feldspill' , qU;ll"tz . p.\"l'oxene and 
lJIagnetile, The phoeIlOCI'y;;t;; II'cre 11I0;;tl.,· n\lgit~" Olitinc was 
also noticcd. .T II placr~ this intrusion is (, li t hy ,like-like h'arer
;;ions of tl. liglller rock. l1pp:lrellily a (jll.ll'tz djo l'it~, The~c ;'l ikc~ 

run ill ;~ north\l"cst-sonth~lI~t (l irccriOIl ,l1ld 1l1'e 11511:111.1' only bro 
.01' tlu~ leet thick. I n wefl th~rinJ;. the main body of the rock iu 
the;,e hills has tht) salllc h,l bit liS that in the Rosillm:: lLlOllll ta im. 

Tilc nor thenst projcction of the Chisos mountaill.~ ('ontain" ,\ 
pnrHy Ullcorel"ell laccolite, \\'hich cxtcn<l.~ O\'CI' se\'eral squ al'c mile:; 
i ll the r ieinir," of Pflll ther spri ngs. Thi ~ consists of fl porphyritic 
anllesite in whkh the ground mass hiB hP.e fl e:d ensi'-cl.,' si\il'ified , 
alHl whosc phocnoe l·.\"St.~ appCllr to be chicH." pl agiocl:l~c ,m(\ nug-itc. 
The I'Ock i5 fiSS\Il"cc1 by joints \l'hieh l'UB ~ . 35 0 E.-S, :;5° W., Hnd 
whieh in ~omc Jliace~ fire only nn inch ;\pal'T. thus cufting the 1'(wk 
lip into thin \'ertienl slahs . 

.'\. nxk of Ilcarl." the sa me character forms the lll("{'olitic in
t ru ~iv<>.,; kno\\"n fI.~ the Cornzone pe,lks, hilt II specinu:'n of till' llW
t<>r iai in one of the.~e peaks from near the )[m·ln.,· well.< WllS ~e('n 

to eontfli n somc orthocl;lse c\'ystal~ and ~Oll1e ol'i,2inal (!,lflrlZ. One 
or thC'~c lllll.~i'(·.~ l'i.<l)s ill 3 sharr reak. which is a iho1l8;l1\;1 'fee t high . 

T he \;\r:;..<esl. i ll trus in~ ll1as~ in t hi~ r ntir(' region i~ tl1(' so-called 
"rim-rock" of the Chisos mountains. This ri~cs tn fl. height of 
ll10rc than two thous3ml feet and COl-el"$ cight 01" ten ~q\lare miles 
of tel'1' itory. _.\ l'pC<'imen from Ih(> nl fl in ma5"~ of th is ill trllsire, 

taken ahovc the fa ll ~ in Oak cmioll . may l!f:' called fI ql13rtz ])01"
ph.n~', in ",11ic1l the grounrhml l'.'1- a:o. well ;IS the phocnO('r,rsts con
sist of {IIHlrtz ftml rclaspfll' , with a prepond(!l"fln('e or th(' fonner 
mi m!l';l i ill the .(! r01l11dmas~. T h" .2TO\lll(\lIla~s ,,"a~ ~omf'lrha t (If'-

• 
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composed nnd there W;1-;; e\'illencc of ~ilicitic:l.Lion by infiltratioll. 
The joillt~ in the rock ,]I"e do~e together and they htH'C nearly the 
~;lllle hcar illg here ,I S nt Pilllt hel' spring, nuout K. 3uc E.-;::i, 30" \Y . 

• 
Sills . 

'fhere Illily he ,;ollle othcl' IgI1 CO\1'; ma,;~es ot' ,I laccolitic llillUre, 

Ulll those alre;}ll,\' lIlention!:'li ilre the most imporhlllt. 19neous 
sill" tlrc en.'11 l1Iorc COUl lllon . T he;;c ilre I-llillilcr ~h(,--ets that buyc 
been injected ,10 molten muted;,! \.Iet\\"~n the ledges of the be,\,lw 
J'ucks and which!"llll ]la nd!c] with thc~c lcdgc~, ~lllUdillll'S for lllllily 

lIlile:", 
T here ilrc sew!!'ill different types of rock illilOllg thc::e silk On 

tI,e cn~t sillc of )[ill'i"Uli JIloull tnin ai" a point ahout 1\\'0 and OllC
hnlf miles WCH ,mel 11 hnJf mile &"Illlh or Solis' T,IIlCh, t here Inc 

two si ll ;; in the Boquilhl;; fiag~, NI(·h meu$lu· jng about (h·c fed in 
thickness. They nrc ~elll\ratcll hy nbont fort)· feet o[ the flilg~. 

The lowor sill comi"is or a Jiorhic rock. The upper one j:~ a 
gr(',{!llisll black obsicli,lll which hrenks illto more 01" l e~;; red anguiar 
blocks. It I;; plainly int-rusi\·e, hut along the cont.act;; or fhc sheet 
\\"ith the ;;ediments there is h'l\"Jl~· a. ;mggc,;tion of dm ng"(· ill the 
latler by baking. The o~jlliall i~ ;lilHOBt 11 perfect gl!lb e.xcept 
fo r a fel\" spherulite~ .. which lll ll.\· he .~ecll ill II Ih in Sf'('tiOll, .lIld lor 
somc Icw crYBhll;; of ortltocla.;;e alld ilugile, SOIllC of wllieh are large 
enough to be \·isiblc to the unaided c.\"o. 

The greater number of ;:: iI1.~ eonsi~t of ~it her of h\·o t.'"l)C;; of 
rocks. The.\· are amlesitie 01" IjiQl·jtie. ..\ sill of illlde5itic rock 
is exposed in a line of hills f' xtcnding to the sotlthcast f!"Om the 
east side ol T erlingwi croek opposite Dr~·dell's nlllch . Thi.~ .~ i lt 

is about serenty feet thick. H consi!'ts of greenish dilrk aml hcn\·y 
I"eek, of moaerlltely fi ne textnre, fi~8lil'ecl \"el·tieall:- by joint~ which 
arc onl.\· \.\\"0 or three iudlC'S apart, ~lllli II"c,l thering into 11 lllull.itmle 
of round boullien, from ha ll all illC'h io Ihr('t' inC'hes in llialllcter. 
Tn a thin section onf' filld·~ That it. is ])ol"p.dlri ric in structure. with 
Sl. \·ery fi ne g-rollnrlmftss. T he latter cOIl~i~l.~ or p.l"rnxene [augite?]. 
plagioclase, and much ma~netite. T Il{' phoC'lloc·ry;:.f;; ,He :\1If!ite anil 
plagioclas!.', with 11 felr (·ry ~ hlls of mien. PerIHlj)-" Ihis rOC'k lIl'I.I· be 
relptrded liS interme.liute bohl·een f1nde:>it{~ rmd haS(llt. Other sheets 
like tbi'S, or exteni'iom of the slime ~i l! , app<" U"s in sereral ridges 
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ti) the wt's[ , !O [he 8umh, ,md to [he cn,, ! uf thi~ plnee ,11ld ,d$o ill 
the r::ltt Je~lla kc lI!ounhlins ailli on the en~t .~i l l c of \rillolf creck . 
. l.nothcr in Sl,II1('C wu.'; note,] i ll the l'hi$(1~ Pen rid;!c ;lno! ill the 
Dogi;; mOU1Wlil1. \re.~t of th ~ ('hi~o,; J1wunt.lins, "jIb; 1)[ }.hi~ roek 
h:1\"e (Ill ite gelJe)"lIl1y lJt!Cll illj~'nl'd 111ll()1lf!" the "lrat,l of I hc Hatt le
$Il,lke 1)L>(k 

.. \ !lI l,dl mOl"l' l'Xtl'll ~i\"c .~ ill of Il iu)"iti,· l" Ul;k rollow,; thl' Boquill,l;; 

1111.2"S Oll the v;l~t .~ilk of the Illoull\,\in$, 'f Jli~ ~heet is parti(·l\larl.~' 

(Q1l ~JlicllUll;; on the west "illc of the Boqll i lb~ rall)!cs nort h o[ Still· 
\reJr.~ nll]{·h ;1\lI] .11101l[ thrcl' mill'S ellS I. of 3L1il box h1l1k . .\1 ,1 
poini ahOll ! fou r mil(>.~ li:'il~i . ani] nlll' lII ile norTh of .\[ d\:innE'Y·~ 

,-prill,!! thi's sill i;;. .-<lIm· fifty f ('d thit' k. II i ~ ,I dark. (-0'1l·~c-g\"ilineI1 

rock with 111'111"1.1' olle-h.llf of ib bu lk l·omi~ting <)f .1I1girc. T he 
rddsp,u' i.~ }Jl"cl"nil ingly ortlux·b 8;'. 311lgnrtitc i;:. ;lhull,lmli: and 
thc &1n(1 in thc arroyos whie- II Cll t tIl') ~ 1 ]{I('l i5 OrlC'1l lol<l(·k fr'llll 
the ahull{l.lllN' of it~ magnetite gr'liJl.~. "Pyrite i .~ abo [l1'(>~C'llt. 

especially in the Inwer two feet or tl", ~heN , IrhCIl frc-;;h l.1" expo~('(1. 
Oli l'inc was note,T . ,11l{T in <l tllin .~(>(·iill n it 1\',1~ ;;(,(,11 to 1* ('hnllj!ing 

to ~eI"Jlen ti n l' . .\JllltiiC' is pl"e:-I'IH in a ~Il«l't of the ~;1Il 1(, {·hamr tel" 
fin d in the' .. ',lllIe' he(T" hig-I! lip ill the (' hi;;:O"~ )llo\lntllill~ ,11){)1lT n 
mile we~t of £ l11or.\' penk. ,,\Inn&" tIll" Irr;:.t '~i(l (' of ) T,ui."'-Cnillloun· 
b in 11"« hal"(, ,l pparcntly the snlllC "ill. hut I\(')"e it is ofien ('onsidp1"

ahly 111tcred. T he ol il'ine ji:' ml)~tly l"linngc·<l to I'crp~ntinc .1llt\ the 
magnet ite to hrmatit(' or limonite. .\ ~h('E' ! whi ch {·(ln~ r.~ a hill 
I.dng about Hll'N! mill' s 11orthwC';:.t of Dll)!Olli Well;:. HIl ,1 110rthc:l":<t 
of ~\lgt!n t mounbiin ('omi"ts of a mol'£! ,Ici(lic r()('k which Inch 
(li ~ tinet grollndma~.~ ami e'ontaim lllllC'h 1l11lgnetite, The !ch.t~pnr 

i.' most l.I' orth{)('l a ~C' an,1 th (> I'C i" 1'0 111(' (Juadz, The ".ill-;;; in Lone 
1lJ()llnfnin lind in Grn!)('\' inE' hill" art! of th e samc nature, 

Dike,· . 

Tllr€(! sp€(!imcns mil.\' hc tnken as t.\·pE"'~ of the r1 ike-fol"ll1ill .~ 

rocks. One is from .1. (like abOllt fonr 111ilc~ Cll s t -~Ollthcil~t of 
Reed's ('amp OJ) rhe Rio Gr:lIl(le, I;ollih of tlle Chisos. This i!; a 
porphyry of Ullrk ('olor, T he phocn()(' r.\·.~t.~ ('onsi~ t of n (I~II" Imt 
large fe!uspl1l' erystal ~ . mo-stly orthoe]asc, and n minernl re~e!llblillg 
nellmite. 'l' II Cl"e nrc also crystals of 'Hlg itc . TIlC gl"o11l1dl1la~s is 
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of opnifi(; iexilue, partl.,· of the same mineml l> lUi the I,wgcr crystals. 

hilt containing also npntitc and magnetite . 
. \nolllCr ~pecimen i~ rroHi Ill(' system of uik('".~ which radiale 

t(lward the .~outhea~t frOlll Chrisim.11> 11I01l))l a ill~. This mny be 
caller1 It hasic amle>:iI~. It is a clark rock with ,\ fine, nlmost 
fels irir g"l"ollnrlnltlss. (·oll~i;:!illl! 1ll0"~tl.\· of plagioclase nnd magnetite, 

I!~ 1'1IOeJ)(\("r.'A~ lIre '"Illit e lnt"I!i.' ntHI <,onsis! of plap-iorlnse, Hltgitl', 

awl mllglletite, 
'The third sptx'i men i~ hom oue of th,·ee Ilikc~ lte,1f W,ucl spri ng 

nnn mil.\' he en lied n quartz pot'phyr.\'. There nre se,·ernl dikes of 
this kina in the foothills (If the Chi-sos mOlilltains. Three ('lIt the 
Chi~os he(l~ 10 the southE':lls t fmll) Rock H ilt nnd exteml townrd 

"'nrf! spring. Thi s SPCC'illlf'l1 is n Ilil!hly .~iH('eolls rock, q11nriz IIp
]lE!nring in the gTolmdmll s~ a .~ well M in the larger crystals, I n 
ntl(lthcr 1")lC('imcn from the ~amf' rlike qunrtz IIn,1 felrlspn r was seen 
jo he pre~ent in :lbout equlIl proportion. Se'·end dikes of the same 
n:l hlrl' ft)llow the ~nme trenrl to the ~ollthenst of the mountains. 

Plllfr· 

_\ ~hl!rJl·pointed huHe locally knowll ;E. the "hl;ICk p<'ak." whi('h 

rises from the plain ahollt four miles northeast of Box f>prinJ? i ~ 

clearly n remnllDt of a rel·tical plug·like intrusion, It mayor may 

llOt llll\'e heen connected with a volcanic vcnt. Tt is :In almost 

pcrfl.'Ctiy hlack porph.\T.v: whieh in man." respects resembles the 
rock of the rl i(lrifie sill intrmled nmong U1C Boquillas flngs enst of 

'l'ornillo creek. It consists almost entirel.I' of plag-iocl:lse. m:lg
nctitf', amI Il\lgite. and these minerals Ill:lke 11]) the ,'isihle crysli1ls 
:lS well :l8 in the .!!roull(lma~.~. Olil"ine i~ :In a('CCs.~M.\' mineral. 

$lIr{(rcr Plows. 

I n the u pper pnr t t)r the rhii'-n.~ !,{>(Is thcrc ore ~(1mc ij!neou.;: 

~hcet" which (',·identl.,' ,\l"C intel·be~l<l('(l with Ule stml:l of 11lC' for 
mntion. T he.\' mn." have been flo\r~ nn the sllOre.~ of the waters in 
which tlle:c heds werc (lepositerl. These .~hcet~ lie parallel with 
the stmtn of the sediment~ IIn·,1 at. t he SlIllle time exhihit Yc~ i c11lllr 

.~trucl ur(', T he 11ea~'y sheet in the hi)?h bendl ensl of ;\ sh spring 

nIH\ north of Oak sprin~ lIppears tt) hI' nf tid;; kilHl. .\ sper-imclI 
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oi this rock Wll~ seen to hfl\-C n porphyritic dl'nctul'l! with some 
rery large sla.t·like crystals of plngioclosc in a fine grainel1 an.l 
erClI {elsitic gl'oUlH]Hla~~ . ) rn.!!:nctitc is pr(>'>cnt in considcraul~ 

'1IWllti(,· and therc is n filling nf <I g-I't'cn stnwturcl ess mineral not 
unlike chlorite. I\"hidl lit,;; in lllllll.'- inter:'tice:; ,l11l0ng the othel' 
lI\illel'ill~, (>SPe(·illl1.'" ill the lJH:,ai part Ill' the sheet. This rock forJ\l ~ 

,I sheet /lIore fhlm i1. hUIl,II'('!1 feet in rllieku(w. Hild it extcmls as n 
vertical dill' a (listance of nt IC<I!; t n Ill'll! mile in the side of the 
)!lOnlllllin . Between O'lk spring- ,w,1 \\"nnl ';Jl rill.~ other thinner 
Ilows with vcsicnhw 'Strur.tme lie in till' IrhiT" Icdge!:' of the tuff
ilCet)U5 sedimenh. 

'fhe 1:1.\";"\ shet't which forms the penk or )IOllllt Emery is n Ql1nrt.: 
1)()l'pll)TJ' with {\. matrix whieh is o(,(,;lsionoll.'" 1I1most gln~!:'y, ex
ldbitiug" .~pherlllites" 'fhe specimen eXl1ll1inC'!\ hn(1 el"i,l(>lltly been 
silicifle.l through secondary chnnge~, T he flow ,,-hich Sm1T10tlllt5 
Ihe high me~,t to the southeast of thi .~ peak is uf the ~'llTle nature, 

'1'11('re nrc other flows of still gre:1ter extent in Runo mCl:::1. In 
the llol"ih point of this lIle~n no Ie!'!' tlWll fire flOI\"5 I1ppear in the 
110dh L'SC,lrpmellt, ;m,l the~c (lip to the 'SOuth. TufT;; are -juter
IJeJ,lt:d \\"ith these, some of II'hieh hnl'(' n fill e C'ompact texture, whi le 
othcr.~ .::::l':l.lc through I"olcflllie sum]!'. into breecia3. At It point 
about n mile southwest of RoC'k H nl olle In\':I. sheet nppear~, which 
is only n fe'\" feet thick. I1~ upper Sll!'i<lcC i~ c\teckec1 by cf(lck5. 
lin inch wi(le I1ml from 5ix tn ~el'en illehe.~ npnrt. and the~c arlO 
filled with ro\cnllic sand, In :::';mllggJe1"'~ c,llion 011 the west !'ide 
of ihls me~il, the ~11eet which is expm:etl ill The hrink of the fnlL:; i~ 
n hard felsite, nml this l'e~ ts on n soft ,mel ye11oll" ,-olennic ;;nl1(l. 
A half mile east of thi;; place 80111l' Inr,l~ C'onbtill occn,;ionni small 
streaks of hL1Ck obsidinn with i!1C'It"fi:ed l:1rgc try5tnls or fe kl"'pal'. 

Val'ious othel' snrface flows an' to lw ~eell ~outhwl'st of the 
(!his05 mou n tains . Onc \l'n>: ohsel'l"(!fl (lipping at ,I high nng:le with 
the ~liHlcnt;; in lhe north pnl't or Green guld1. 

D. GEOLOGr C':\ T~ ~TRl-cr.lTH£. 

T he cmmir.l" tr::m'r.~cd lies belll'eell thi' :,ouihC'rn Pacific Rniil'ond 
nml the Rio Grande l'il·er in the 10llgitur]e of the ChisD'S mOlmtnim. 
Onl.l· il felr dnys Wel"e spent in fhnt part of this tract which lies 
Horth· of ZOo 30' north latitmle. But here T found ~trt1etnral fea-



76 Bu/{eti,t of T he C llilJ(wsi(lj of T exas. 

tlll'C.~ of :ilwh \lUus-unl illtr!'('~t tll,lt 1 ('<111 not lMs-" them I.y without 

1II1;'l1tiou. :rhe.;:~ hnrc hecn in part. (k~c riberl hy H. 'f . lIill h • ..:frH'tl 
thi~. The :Ire;\ HS a Irhol,' i~ inn-er."(!,l (li:lgollilll,r f rolll nOl"th 
nol"ll!lH'i'l to ~o\lt h ;:O \l thefl ~t In' ihe ~(llll h ('!'1111l 0S t extension ill tl,<' 
l :nited .';lIlIe;;: of lh(' gl't' ilT I:ock," lilollntilin fol,\. Tilis mi,zhl,\' 

",\"Stem of lllou ntn in;: is here representell hy n. nnl"l'Olr ;\11(1 ;;hnrp 
;uHl for the IUO.'! ]liHl ;:ing-Il' rnJll. k~;: Ihlln tiro lll il('"~ wi de. It j _~ 

kllQlrn nl the north ;\.~ . \ lhl,t\ luoun /a ln. li t the sou th a ~ 1111' ( 'ill'
lllcn l':ll1,!:!'C. nll(l h('\lI"('1'11 th l, ;:(' two ;l~ thE'! 01'(1 ,In;l tilt· :-:':l1ltill ;,:"f) 

r:lJ lge~ . En .~t of the line of t l ll' .~r nlll !!e.~ the ,!!"t'l'ut plaitl .~ h iml 

!h(·il" l}(\g:im li ng. thOllp'h t hE'.\' hcr0 mOrc rC~('t11hJo:. a plal(,,111 , On 
!he \\'e;:t si(lc we meN wit h the h 'picn\ sinldu l'e of tl te 13nsin region , 
:mel th i~ i;:: ('ont illll ('(1 \r(',~tw:,ml heyolHl the limit;: of th(' :-;tn k 
:\" ,rt il of .\ l\ ll!la the struciure;; n:p ]'e.sc lltill ,~ th(' RO<'ky mOltllt,l i [1 ~ 

i\;m ~ Ollt an rl arrilTentl ~· soon h,we n wi {f t,h of lll:m,\' times thr('c 
miles. \ri ih the heginnill,r of the CflmH'll l":m,!!e on the !'onlh 
lhere is ngain nn nhl'llpt in('rcaf;(' in tll(' wiiHh of the ('oniineninl 
"hack bone" and this increase is continued into :\[exico, 

The que:=;iion nt once sug-gests it5elf : what raused this principal 
cre;;! of Ill(! ,2Tf'Il t lllonnta in rall,~e t,) (',mb'nct to ~l1('h il1:"i,!!l1ifir:l1l t 
{limensions between .\1imla nnd the (',lI'men rimge? I helicH\ tllni 
the right anSIH'.r to tlli" flue;:tion j;: In he found in the f:1C't 111:}1 
the Rocky m()llniaill axis here c rOS,~E'Z> . almo;;t nt. r ight nng-Ie,~ .• In

other and mueh marc nlw;pnt mountain !'oystem represented!).,- the 
Caballos }·idges. 

E. THE CABALLOS Rfl)GES . 

The town of ?lIarat1lOn lies nenr the center of a irinnp:\lJ.lf pl:1 in. 
which extcmls for Ilbol1t fifty mil('s 10 !lle nortlwllst from t he 01'(1 
range. AgAinst thi" r:mp:c the pl tlill ahl'l1pily termi nn t(',~ 0 11 the 
we.~ t. 011 this plnin the eretaee01]l; ;:p{1illlents hl1\'e becn pnti n ·I.,· 
remored and the ancien t floor. on which tllese Irere la id i/nwn Ilnd 
;rhieh the.,' once eo\'eroo . is now bared . 'rh i'S floor ('omi~t;: of 

sharply folded rind highl.Y t ilted ~tratft of Palaeozoic sedi lllcll tll. 
All around the plain the slightl." raiSc<l ed.~ of later serliments 
fo rm a well-mll rked esca rpment. The folrls of the older ,~fTala 

frend in a northwest· southe;lst direction and extend the II'hole 
length of the plain. The~' exhibit snch reglllarity and per.::isiellc." 
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of direc:tioll that the.'" hil\'c all the appear,lnto of being .1 ,,;H1aU part 
o( flIl cxWnsiH; system. 'fileir axes point on the one h,lnd straight 
10 the ~olitllrio uplift, which i ~ Iort,\" llIile~ Ji~tnllt to the SOUt!I· 
we~t, and which expo:>e~ siwilar sedilllent~, lIlr,let'lyillg Cretaceous 

strub.l, folJctl in uenrly the 'Sullie treml, I II the opposite din.'C
tioll the foltls poi nt tOI\"anl Ihe OU;l(·hit,1 S.'"stClll of 1ll0Ulltaills in 
UkJnilolllH, Prof. H. T . Hill, who h ;l.~ deH:ri!Jed these r illgt'>i,>!< !II~· 

lie\"e;; tlH1t thi;; foluing wilS I'l"odlltcd contell1 i'0r;meoll ,~I.\· with the 
grc,lt _-\ ppalachi;U\ I\\o\·ements in the e:lstern pill"! of the c:ontincnt . 
Hi~ oh~C\"\"l1ljOIls ,1\·e gi\"ell in the fol lowing IrorLl~: ··These (die 
l'aLlIlllos riugcs) ilrc low ridges oI P alaeozoic roc·)':'; I'i$ill/;" from the 
iloor of the ),J,lnltltoll plnin somh of die ('oJUllJlche mOllntains. 
They are eOIlJPo~e<1 of tile degra(led fc rtieRI edges of P llhlcozoic 
lil1le5tones, shales, and chens occurring in closely fol(lt!tI, buckled 
ridges, trending llonhea"St anll southwest. The cherts arc often 
Irhitc ill colol· and orer 100 fl't!t thick, and form the backbone of 
long, 10\1" ridges, such ,1:; the P ena Colorado, occnp.dng the low :Irea 
betlreen the Santiago Sierra on the lI"e"l", llte Gl<l:;~ lllollllluins Oil 
the north, tIle :'.bln\\"ilhIS PllIt{'SI\I 011 the ~Ollth, and the SwektQll 

Platcau 0 11 illc enat. {.'llh,ll1os Sa\l(\i,1. ,I hellllti ful 'Jlill of white 
chert about Vi miles south of :'.Iara tlioll is the highest of these 
!'\nmuits, fmd rises abOllt 1000 fcet ,I\)O\"(' the plain to ,Ill alhilltlc 
or about ;)000 fecI. 

"The Ca/),lllos alltl Glass 1ll00mtnin arc CXpM\1l"eS of ancjcnt pOH
]',l laco7.0ic ~trlldures of .\ppnll1chiall type ;Im} age, whicll han: 
bcen rerealed hy tht! erosion of ihe CretaceOll$ sC'dimellTs rh,lt prob
;Ibl.\· once ent"bcdtlctl them." 

T he sallIe al1thor ::'<1."5 of the QJ:lchim Illollnwins** that these 
"nrc in ~cncral oill aud rep resent thf' remn,mts of once more lofty 

nnd extcnsil'c mllgt''', which hal'e 1l1l,lergone degru(latioll 5ince eu rly 
-:\fc.;;ozoie time." ',"hile there is probably no continuity between the 

C'nhnllos folds and the Olluchi tn system thel"f> seems to be good 
.!!I"ollllll for the belief that they werc made at the same time. 'fJJe 
Caballos ridges were Illude and Cllt. down by cro~ion during the time 
which clRp~(l betwC!l'lI "Olll{' Il('riod (probably the late Cllrbon ifer-
011 £:) of the Inter half of the Pa\;l<'ozoie ern and the beginning of 

·R. T. Hill , Phy.,ie;I! Geogl'llpl1~· of tile Tuns R<'gion. 'U. S, Gcol. Sun·. 
'fopogr'lphic Atln~ of the L', S., Folio 3, p. 4, 

u Rcfcrence as above. 
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the Cretfl('€olls <lgc. Tlwy no doubt fl1rni5heu i\ 1);\\"1 of the l)la~ 

1o.>ri,ll ill the making of ihe '}'riassic anu Jur<l.:si(' dcpo.~ it~ else
where. 

1t was after the ('.lu<lll o.~ ridgl:::: hit,] heen {'IIi U()1I"1I to ulU\u,;1 ,] 

IH~ ncjJJaill aut! aftel' this l>enepJ,lill !l,\d been buried under an hut 
lilc late~ t Crdllccow; ~L~litlll'llt5. th:I\" tI ll' llIorcmcnh beg'\11 which 
1'('5I1lted ill the llluking of the Hock,'- 1lI01lt1\';lins. ~·oJd.~ <'lnll f:lI11t .~ 

,,', -!"\, muile, \\"hi(-II ('1"0.,5('<1 din.zon;'lll~· the ,IX;" of th(>5e ell!'li!.:!' Ilcx
llr .. ~. "SUII' it seelllf! d C,H' Ilm! 1I"]1\'re ,I fold is Jcre\opiug ;dong an 
;IX;" whit'll tTOSH·.~ H bell thnt ha~ I)(~cll p rc\' iousl~' COllll)l·~·~.<L~1 a ll ,] 

foillClI ill a direction 1I10rc 01' Ic.~.; I"crlj(';I\ to the uxi~ of lllc httcr 
11i.5tlll'iJuDce, the belt ~o nffcctc(\ \\"ill le;;~ readily yiehl to the force,; 
at work than thc COUlliTy Oil o.:i ther sille. For ou either "j,le of 
such a system of fold5 ille 511'11 l;1 lie mOl'\:: ne;lriy horizontal, wlliie 
ille), sland edgewise in the foills. One l';lll eil5ily Vend ;\ 1)1(){·k of 
paper in a Jirection which iil I"crtical 10 the plauc of the sheets, 
lo\lt not in 11 {li l'ert ion which is par,11l01 with thi~. Ruthcr than to 

heud in this direction the ~hCN>; will IIl'cak. Betll'een Altudn ami 

the C,lrmen mugc the J'j.a:i1lil.1" of thl' {ohk(! Palaeozoic stmta 
cHllsed them to hreak in ;l .~inglc .~hilrJ! di~location forming the 
::;antiago amI the Or,] l"i\lIge", rather than bend into sm-eral CoMs 

OJ' fiS:iUl'es II}' sen'r,11 !'-Ill,III,'1' fll1lltS ;IS ;;<!elllS to hare happencd on 
t,ither side o r this belt of The IIllC'ient mountain structure, 

F, OVERLAP OF THE CRE'l':\CEOl:'~, 

_ ~llother structuml fentu n.! dill' to pre-Cre\;lceoHs llIolintain 
making in thi'S region is the e\'i,1ell('e of ;In orel'1<I]) in the basal 
strata of the Cretaceous fo rmati0J1. TIlt' naTlire nlHl extent of the 
orerlap is. Dot known , but there i~ no doubt thnt it· cxi.sh, TIlt! 
hlise of the Lowel' Cretaceom; at AltllCln (]ocs not inrll1de a COD
glomerate which is a prollOll11ce.'1 featme of Persimmon gap :llld at 
the Ciencg;l mounta in. 'f ile Sflmz conglomerate is also ,lil;;E!ut in 
the Soli tario, whidl, as ah'e:ld~' ~tatell, lic;; on the flxi,~ of the 
C;luallos uplift uut it reappears a t S11,lCter, wldeh i;: fo the \I'est of 
this. It is el'iclent that the old mountain axis still ~tood '~olllewhat 

higher than the countr,'- on cHile]' Bille of it, when the Crebceoll'i 
~t!a was advancing, and in this way its lowermost sedimeuts ar .. 
pre.~pnt on the flllnh of Ih(' llpli ft lmt not on its highest clel'atioDS, 
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A~ alrc:uly ~tnted. the strm:i.Ul'e whi('h represents the Hocky 
Illountain 11plift. in tJ li~ region rOllSis!>; of II Ie Qrd. the S,lllti!lgo and 
the Carmoll I".lllges. In geneml the lille mnrkc{l by the~e range!> is 
;1 line or belt or displ;lccmcllt, to the we;;t of which the ground has 
~ l1llk, :llld to the Cil~t (o f which it. has been derated. F<1l·tlll:.~t nortit 
rhe displacement is most genile. We;;! of .-\l tuc1a thE' ii mc;; tones of 
the Carbonifero]l;; age aml the LOII"f'\" CrctflceOtlS l ime.::toncs dip to 
the west nt angles of most freq uelltl ,\' aboui. 1.0,e . until in nhollt 
tlll"(}e mi les they (li~n ppeHI' under the ernpti\"e~. F;l1'thl' l' ;;oull! the 
,l ip I\"est of the I ,ICC of the Onl l'llnge becollles morc 1;\("'P ;lIlU pm\)
.Iuly ~han~ to a fllllit. :\{ Persimmon J!il p in the! :O;lI11ti;l'1"O rauge 
the lllain I .owel' Orc1nceous limestone is thrown ill lO ,ll} nhrupt 
fol(l wilh n nen l'l ~' n:!n.icn l (lip on the west ~ide nnd n f,lUll 1m the 
C,lSt sirle with the (\olnlih rOII" fa fhe east. Eviden tly til" l';)n~(' 

was here origi l1 alh' a shu rp anticline. whi('h fmct1ll'eu on \lw cnst 
side. On the Il"hole. the range here im'ohe;; n (\isp!.lccmc nt. :lIong 
which the tenllncs lying' on the Irest ~i(]e ll;\\'e heen le t. o1oll"n at 

l('nst 2500 f eet lllorc thu n the terrllne>: 011 til!! (!nst . whi le !I II: 11;(1"
ro ll" hlock wh ich fOl'lll s the ridge h;ls been clevo.tcd ~O lll\' 1,:;00 feet 
ltlorc than the lati er. At Do!! calion. Irhich ('Ill :;: aC I'M~ tli(' r<lugc 
,It ;l )Joint nbO\11 fhe miles farthe r south, the ]";1lIg:e i.~ delll'1.'" It 

cOlllpn~sscrl fol{l, ill which the leil g(>~ of the T..mrcr Cl'ebl("l)OllS lime
stone;; 1I0W .~t:Hl\\ in n ,'erl ie;) l position, The ,U'('h of the fulrl hm: 
heen fracture;] und 1"em orcd h,l' crosion uur] its buse cxhihif .~ ev('n 

n fan strneture tine to lnternl comprClO!'ion. E ight miles .~oll t h of 
th is point thc C,Hmcn qmgc begillS., T his is clc!1l'J~' n continua
ti(ln of the rlisJocnt ion we fi nd in the l"illlges to the north . hut the 
1.lteral lllrust has here p:hen rise io 11 number or fold" of more 
~'cnt le build. T he ilowntJ 1J'()\\" to t he wcst is quite us gl'e:lt but 
Ic$.~ flhrup t, (lml the fall itillp: i~ more fl'fi'quent. but nowhere i!; \'io
lent. Thi.c; comlition gin's n Ilint nF. to the loclltion of the prc!'
,>nt (:Ollr"e of the Rio Grande. .\ stren lll which hncl.:" 'lr-ro.~!' 

!l It' lowe;;t .~(\.~ (If H ,\ercloping- llloutaiu crest will n,ltlll'1dl,r out

~trip oiher !'1rfi'fl ms in cnj)turing: triblltaries. It hn!' le5,~ cuttin~ 

to do at the stnrt, and after n lnrger (Jrninnge ure,1 l lil~ Qll r-e l~el1 
n('!jn in!iJ, the I!l\~ntcr I"Ohl111e of \\"!ltC1' i~ likt'ly to ill .~ llr(' The I'e-



so iJulldill uf 1'11,' L"lIi~'ol'sit!J uf T".ms. 

lent ion of the I\{hantage gained, enm if I:olltlilioll~ Ht fir;;t (,:.'\i~l ing 

should lie rc\'cl'seu, 11:3. t.hey IIrc in t his casc. At pl'e:ellt t he Carmen 
runge is higher Ihn n the south pari oC the ::ialltiago r,mgc, anu it b 
~o.'H' ru l time;; ,I" \fiue, but it IlHl:;l hun! hecll t he IOll"c;;t P,]ft of the 

n ocky mOlllliaill fold in this region at the IJcgillD ing. 

H. THE GHK\'l' 'l'ERLl XGL\ F.U' UL 

_'d. the lllol1[h o{ 'ferlingll'l crf't)k the Hio Grnlll!(.' (:J'O!;~C;; a great 
fault, width r UIl,; U ("onr~e ubout X . 3li o \Y. for some ten miles 
north of the I'h-Cl' ,uHI .It least as fill' to the sou th of the ri,'cr. ..-\ t 

l'hi~ point the total Ji5piacclllC'nt is about three thOU5Hml feel. This 
dCC l'ca~l',; M we foilo"- the f,]ult 11on 1murd am] it: il}(·n.: a~c" for 
liume ll isil111('C \rhen loiiowc(l into :\[cxico. 'rile f,lUIl is llHlI'kel! 
hy a high eH:lUplllent, ftl cing the etlst. 'fhii; i~ cnu5ed by n rise 
of the Lower Cretaceous Ji\lle~tone abo\"e the l}!'e~ellt plain of 
erosion of the marc reatlily yieltling days luri! marl); of the r pper 
<.'1'('t;'l('<'OII:; SCliinU'll ts. 'l 'hi;; f,\\llt c1enrly i!1ustmtes a fertime I'e~ 

C~' ll liy (l('scribed b.,· Keyes.* Thc Iridian ag,l in~t the ri~ing hlock 

lin;: hC<'n sufficicnt. to ,lbruJld,r heml upward ,the edge of tI le mOf C 

flc·x ihlc strahl un the side or the downthrow , On the f,I(,C of the 
!;I't'at CSc'lfplllen t. ~omh of tlw mO\lth of the Gr,lOU ('!Ilion ,I thin 
blm'k oC the lil1l!?stone measming sercral hUlIllred feet in length. 
i~ rutate~l in thc plane of til(> f:1 ult in ~l1ch II manner ,IS to suggest 
IhM onc cllll of the block h,l,~ heen held clolm uy the SUllk('n block 

while t·he other 11fI;; \JPCIl m Ol"(' frce to follow \\'i th the grCllt wnll 
f rom which it has heen (li~ellgugc(l h,\" a fm('turc. 

L TH E ;-5l".SKE.\ RLO CK. 

II we limi t the ('hi~o,~ coulliry tn [hc region lying betw{'('n the 

rll11ges reprc1'en ting [he Rock,'· 1lI0un{;l;l1S on the e,lst and !lIC g rcat, 
i.wlt ,n the momh of Terlingua creek on the west find J'(,ganl it as 
eXlcml ing from Ihe Rio Gnlllole r irer 011 the 'South to the ('orazones 
and the Rosillos monntn ins on the north, we muy ~ay thnt it co" er~ 

II part. of a ~ullken block, which measures abou t thir ty· nine miles 
from e,l st to west l111l1 which has settled from four to six thol1sn nd 
feet helol\' the le,·('1 of thc le1' I',1I1e1' on citl lel' ::irle. 
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\Yhile thi~ blotk dea rly 1l 1<\i ll\;l j ll .~ {Ill' ll 11t1ll"0 or i t '~t!'u('tllrili 

lI11il, it lIa .;: it,;t!if ~ \I l fer\""{1 \::xlellsirc tWo! in pli lLl,"S \"iolent ~lerorll1a

tion IJy fHllltil\~ ,11111 fold ing. T hc:;(! ;ldorlll"liuJl~ 111'C ~o Il ll lllerOllS 

thil ! ,I detililcd lln-UUll( of them js Ollt of rhe lj lU:,dioll ill this time, 
tlwllgll Ihe re j " nu doubt iilll!. ii Il'olllll llIro\\"' import,ulI light on 

the Hulme ,Hill the t1i~trilHil iun in time of TIle urogenic: furces 
whi(- II hure lx.,(,11 ,ll work in thi~ regiun . Bill i\ h il';: lH..'cll nCL1::"S,;llry 
1~! limit atlciltion to i\ [el\" of Ihp !f1O!'t! ",\lil'llt fCH tu rCi. 

1. F .U"LT ,s. 

'fo the nUnhC!lst of the Hilt tlC~ l1 i\kc Illulllllilim serer,ll Ileilrly 
n:t,ti(',11 fllU\tS (;111 the <11Illo~t. horizon!'11 ~t ra t;l inia llafl'O\\' hlocks. 
'J\\"u of these ill'l' on l·ither ~i;Je of ,m ek'\";\ lcd block which llppcar5 
in the north ba nk of 'J'e rlinglltl. creek about II mile SQuth of thc 
mOll th of Duw:;on uCt.'k, 'f hl' dowllthrow all either ~idc i'6 lIt ICll8t 
t\\'o hundrell fL'<.'t. T he creek tllrn,.: HIHI follows the e(lst siue or 
tld~ block for ne,lrly ,I h'l]£ mil e «bore thi.~ point. Both fllults are 
rertiel11ulld uoth show tilt' edges of the ~tI';ltn on eit.her ~ide turned 

lip i1g'll inst the fault phllle ,15 hy frictio n ,lgnillSt the raised walk 
Theil' eOIIl"O;C is about X. :U O \Y. and the di';!<lllce between thelll is 
aiJoll t. 900 feet. Wi thin.l milt'. ns we go ca~r, are two Ill ore fllU ltS, 
par,Il 1eJ with the;;e. T hese hnn' the dOlfnth l'ow 10 til(' l'a~1 and in 
till' ('il .~e of the !.u, thel' aIle thj~ ,Itlluunt" to ":en'l'lIl !1I11hlrell feet. 

'1'1)('." 1)(,,11' 111>01lt X, 14 ° ,y .. and ;IJlP,I l't'lI th' ('lIl1tilllll' (01' .,e\·eraJ 

milt'5. T hese fo ul' falll t.~ are d enrl." ;!Cllctj(',!\ly rchlt~" l. lying in 
line PH l" i1I\{,1 _~,\·.~Il'I1l. ;uHI rhie ~.'"."tt'lll (·()Jllinll('.~ for at l~',I~t a lew 
JIlik'~ ~olllh nnd fin. III' thn.'e l\lilc~ nodi!. 

T ile en"t ~idc or R lIrro mC'~n i~ ;lnotllC'r twlt -lill t'. wllid l exlelHls 
fl'''lli Hoc'\; H ilt to ~{Ill t h (If Hhl(' (·I'I'<.'k in a r\in'Cti t)1l nhrmt :\, ,,)0 

" -." Idtll thl' ,1o\rnthl'l)Ir to The \\"e.~t. Tlli~ lIIe~, 1 is a h l<K'" ,,-lI i('1I 
hn.~ ~('1I1cd (kcpeJ' ill.1II lIlly olhN 1',\\"1 of the' )!1'l.!l1t .~lI l\ kl' ll { 'hi~os 

(-,HIIHI'.' ·' ,11111 . ];; 11 \«)tl'~('''j!l{,Il('(' th{' j(l\\"C!' m{,lllh{'J' .• of tl1(' ,!!I'l'ilr lil\"1\ 
[·oll\pkx whi(-It ()Il(-..' ("tn'fOl'{" ! th{' Clltit·(, ('ol1ll\r.'" IHl~ ~o f;\1" (>~(';\I'ed 

llf'>'tnlC'tioll h.Y <!I'Mion. [ I llil~ Jet these .,-]olnl .~OJllC II\"o Iho ll ~ :l 1H1 

r"el l'c'lfll\" their fonu!'t' 1f'\"!;'1 Oil pith('\' .~i(l(' . ,II\(I s()lItl1\n'_~t of \ral'(l 

.~Jl;-i l\.!! lht'.'" ill''' ~('I·Jl 10 li(' ;l)!; ti)l.~t tIl(' (, hi.~o~ lH"(1.~" The \\'('.~t ;-;.it\(' 

"r j]1~' l\\l'_~;1 j" <I 1Il0l1l0d illl' 1I"I1I'l't, Hl<' ('hi~o· ],l'<l~ 1", l l'i,\1.,· 1'i~C' from 
nlldc\' . t1 .; w(' PI'OCt'(',\ ill lilM di l'f'(.'ti,lll . Bl' tIH"'1l th,' n,nth I'wl of 

• 
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this me;;,l nud the 5()uth end or the ('h)'j,.imm, 1II0111l1ail1 j,; ,I belt 

where (listlll'hull('l'S ,Ire frequen t. At a poi nt nlJolii thrl'C anti n 
half. miles ,;oulh .In'} nnt' mile c(r~t of Chrisi lllfls s firi ng, .11l 'l1'1'O)"U 

locilll,v kno\\" ll ill; l'oltollll"ood creek l'ru.~Sc;; n fu ull I1"h( -1\ J'ltIJS it 

(:Q11J'~ llcllri,r llul'c ).lol'th nml ;;outh ,111,1 whidl lin'; a tlOWlllhl'oll" to 

the Irest O)f not fal' (!'OHl two thousu nd feci. II brings the Tornillo 
d fl Y'" ,1UII"I1 to the lend of the h,rse of th(' Ter!in.!!)!;\ bet]';, Hill! il (',m 
he U'M'l'ti for nea rly tiro luill'>', hill it .~L'CItH; I" turn ((I the Ire;;! 

f!ll"tllt'r JlIIrth nlHl to 1,(,('0111(' (-nn liI1 1101l": \\"iill ;j )!l'elli fa ult wld(·h 

follo1\''; t Ile \\"('~I side or the Christmas JtlOlIutilins. 
'To Ihc "ollthl'I\~t o( till! Chi,;lls HlO\lII{;!ins ,11\11 cl'o5$ill!! Ihe Hio 

Gram],! tl ll'l"!;J lire !,'cn.:'1'!11 flll1lL~ ,,"hi('h 11(',\1' 11('.11' 1.\· dill: 1I01"UI '1n(1 
~outh. '1'1111;; hei1I"C(;1l :',(,\riM:Hl niH) 5llrl Yin(.i'II!{~ 1II0\ll1t;l iu.~ there 
i!; n block ;\bon t aile anri one-fourth llIi\(' wide. whi(' h 1m;:. 1I('Cn . , 
.lroPtK'() dowlI fr011l OIlC to two t holls01 n,l fl;~'1. JI i;:. IIlnrk(>tl off all 
lilC \\"(';:.l h.\·;1 \·ertk·,,1 f,lult{'() w,IH fo rming the e,\;:.t sirle of )[;\\·i;:'(',,1 
JI:(:,ullIa ill and on the east hy it f.ml t whith ('fo~::el' !/w rin' r .)i 
redly (>;lBt. of the Soli;; rflllel1. .\nother (,mIt {'ro~>:('·~ tlu- riw!J" to 
!Ill! !;'il$l of the \·iJlage of San '-inet'ni l' ;11\,1 rrOlll Iher ... it runs 
;llmo.~ t due north, pa~sin::r on the wcst lii,lc of the r .. S. ht·n("] lIllnl·k. 
hiving illl elevation o[ IRS1 feet. TIlI·eo mile;; farther non!. it 
pn;;ses just to ihe ('ilH of the bCllchmllrk wilh the demtiOH of 192.') 

kef. The OOll"llth)"oll"l1 in th i~ cu~e i.~ 0 11 thc west ~ilh'. '1110.1 it 
HW;I;;'lI r t>;;' ;;omewhere from .}O(llo 1000 feet. ,)ccrem;ing to the north. 

\"ol"ih find 11orthens! of tJle ('hi~o.~ i5 n gmup of fnulb whk-h 
h,I\"(' t Il{' ;;.anw g(,1I('r,11 tn'nl) a~ tllO~e 011 10w('1" 'l'crlingl1i\ (·r('('k. 

OIlC of th ('~(' is the )rl1 ~kho.!! ;:.pring- f'Hllt . It l"IIllS S . . ~3 ° E. ,mIl 
Jloint:> ~frflig-hi in It ,·ollliIlIlOI1;:' \iue willi the wcst. line of the lir.~t 

(o\r) of Ill{' l',n·mcll I"nll)!(,. .-\t :HIl.~khop: ~I)rinp: the R;ltt1e~nakc 

hell.~ haw 1)('('11 low('I"f'f1 hy fhi,; fn lllt to tile lel·d of the uPP(,1" I(',~gc~ 
oj the .Boquil1n.~ fl'lg.< , !lg>linst which they now flhut. Tht> (1011"11-
th row i~ to the lI"e.;>1. Thi .~ fault i" one! of the be~t developc(l Ilc
fo rmaiions of its khlf) in the cmllltr.,·. :JIlII it II·n~ trnccrl f01" "l'\·er,II 
mil€':'. Two >:mnll nhl"uJlt foMs with til{' sall1c. trcml follow i1 i n 

tbl"! l' iC'inity of the ;;]wing. fit ;] Ili ~blll('C of some two 111111<1rcI\ ~·il1"l1s 

to th t> Cil;:..t. T he".e follh nrc l)Pxt· 10 nnother slllnller fault \\"hi('h 
i)!"i n~ up til(' 101\"('1· le.lgcs oC the Boquillas fl. a!!~. Severnl [,mits 

. I\"ilh tili;; treml ('Ill Ih(' grounr\ ill tl1c mountains arOllll(\ the ~j-jll-
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lI'ell moch aod the Rosillos mountains flre rent by at least three: 
one to the east aod one to the west of Stroud's ranch and one in 
the arroyo of Cottonwood spring. The lfltter, which is rather a 
fissure, extends 'Southeast across Tornillo creek an(\ throngh the 
Grapevine hills, where it clearly is compound and has let dOIl'D a 
~mall hlock, cutti ng the sill which C'\1)8 these hills. 

It \\'ill bg noted t.hat the trend of the ;l.\:e8 of the tli~placeJl!ents 
,;.0 flu' {\cS('1'il)C1\ is more 01' less pnnlliel with the !'\ide>; of the sllnken 
Chiso$ block. Some faults have been noted which run a course 
That is verticnl to this direction. At 11 poi nt about one-half lIlile 
Ilorth of 1I111skhog 'Spring, three fault.;:, which are not two ll\murcrl 
reet apart, bear W. 10" S.-E. 10" N. A thin hlock is rni",ed some 
three hundred feet hetwcen two of fhe~ fnuit;;. and the fhil'.1 one 
[lllC one farlllesl south] has the downthrow 00 the north side. To 
t'llC! wufhlrcst of 3[cKin Dey's spring II fSllIit cliis llel'OSS the igneous 
sill at its nodh end . An unus\lal form of faults WaS seen au the 
north si{le of Cuesta Blancn. Here the Rattlesnake beds IHl\·c 

heen let dOlrn to the level of the Boquill:rs flags ftlong 3. !iue which 
is con('are to the north but otherwisc hus a gcneral <Iirectioll from 
(-ast to west. On Ihe soutft side of the Bosillos mountains fin east
west fll11it: rllllS about <1 mile "outh of Sft'olld's rfllleh. But tbe 
most si ngular of nIl faul ti ng in this entire region was noted in 
(haec canon about half a mile northeast from the McKinney and 
Pllrker mine. A ltlOC'k, Ilbout 30n feet squllre, has been let dOI\'ll 
~ome 500 leet, so that the Rattle~nake beds, which eompo.~e it. lie 
ngainst the lower part of the Terlingua beJ'S. The fRuit marking 
the ou tside of ths hlork i~ (listinct f'Mugh to he trl\("e(l with tile 
point of a knife. 

In generlll , it i~ true th:lt the f:mlts whose trend is rcrtienl to 
the direction of the axes of tIle principal djslocation.~ hare an 
il'regular development. This may he taken as an indication thllt 
the milking of ~ol11e of these was incidentally the result of the 
forccs which produce<1 the fml1t~ trending N. N. W.-S. S. E. 

~. P01.Os. 

But a very small pmt of the snnken Chisol; block. if an)', has 
not been affected by folding- . The red imcnts ani." exceptionall .... 
lie horizOn1<ll. Even when appllrently 11llrlisturbed , they :IrC 1\ ;>IHllly 



hHIIl~l tu 1)0.: tiJred a fl'\\" dl'gl'o.:e>! in ~UII1C ;.lin,'t;tiOIl . T I ll! lllO"t fre
'IUl'll1 d i p~ ,11'1.: fl'OIlI IO e tu :lU c 

. • \ ,lctniletl reprc"c\lt,ltion of 
thc~l' ddorlllilljoll~ Il"ImJII ;:holl" ,I ll\t!li1Jel' of :;yndilleE-. ;HlticliJw~, 

;lud 1U<)ll<X'lillt·.~ of I":ll"io.:l1 length, 1l1OHly rl"t'lldi llg ill H northll"c~t· 

~Ollthen~' Ilirt"'tl i<Hl. 
"\UlfJll;f the di~tlll'I"Ult"~ II"h'):-I~ l1",:nd i" l'anllh::l wi t h thoi! grc.lt 

.,Tru(·llll·e.- of lid ... I"C:;iOll II"C find nil nntidille 1I".:~t or the Rattlt:'

.-ll.lkl· III()\lllt,dl\~. J I j~ filII.'" ,111',.'1.:' lIlil,·~ I\"ili l'. The Wl'~t ;:ide of 
13\11"1"0 llll'~,\ e.\po&t·. II belt of l·ppo.:r l'rd;l("l'Oll~ ~edim('Jlro; Irhieh 
Ilip ,I link' llonh .)f l';l~t .. \ Iong il lilll' Ih,n pnlni" ;lhout 1O ~ eMit 
of '~outh from Imliallola pellk 1"\\Il,; II!C' :I.\i." I)f illlothl'l" 'Intidillill 
["Id. :;ercml fo)d.~ of 1I11l;nOlrn {'xtCllt ,1fl' in till' {:onnh.,· ht't\reen 
Ille l"lli,,(l'" IllulIlltnin" 'illtl BOI!\lill!l~ po~tullj('e, ;lnd ,Ill ,11'1)(',11" tu 
h ; ll"t~ a llodhl\"e~I-"ollt1]('n~t 11'1'/)(1. . \.n exten~i"e s.l" lld illl' with the 
,,;\1 11(' il'C' IHI h'I.~ )I~ axi~ ,11>0111" utitlW'I.I· l.lt!twcl·1l .\I (; Kinll"y'~ ~Jl l" ing 

[(wi Xerill e ~!,rillg. Ballia :-ihlltll]l i.~ Oll lli(- .~olltl\lr('.~t J!cl"iphc::["~' 

of 1lh.: ~ollth hill f of a Cjlli1<'IIIIII'CI"5,1i, ,mil thi~ \\Illy he th(' Ho\1th 
l'tHl of ,\tl ,1II(i('}ine extelliling llorlhWilnl . For three lJlilC'5 10 the 
s(l llth("l.~t of ~ hH"eri('k mounTain the dip i~ qllite uniformly 10 the 
;:.oll1 h [1])(1 !;otlthe:lH. The fllult OIl the ell~t sitle of "Burro ltle~ll 

\)\,It"b all ,Ixi~ fl"Olli \rhieh the ·~tl"llt'l dip i\ll"ay on ('it l\l~l" lil(le. Thi~ 

'Iu tielinlll f(,Rlme of Ihe fnult ,1 \1])('i1l'" lit ,I point \l"e~l·soutl\\\"eH 

[1"0111 ',"m'll .~pring in the llOrlh ~ilh~ of ,I high lmlte. .-\. .~illlil:tI" 

unlieiin,11 illTllllJ;t' lllt!llt i .~ ·~e..."1l ill ( 'orIOIl\\"{IOd c·]"I'l'k . n mile we~1 

or ('hi~o~ Pen . TI l(' Id()(·k Oil thl' m:~t ~ilh:, dip'" Wl'.~1 'I t ,I low 
;llI.!!I('. alltl the hlul."k on the en~ t i~ rilt('d ,1\1"'1 .\' frolll the {,mit first 
)!I' ml.\" and f,ll"tlj(!]" Ollt wOl"e 1·'I!lilll.\·. 

:\[1111.\' r(ll<l~ nell!] ill \·,1I"i011 ';' 'It!Wl" IlirL'di(\I\~. Hi1.\"e~ ritlg.:. 
whi(·h f')I'lH~ rhl! {,iI~t('/"Illl105t 5-plll" M th(' ('hi~o~ HlOll1ltilin .... i~ iln 

;tr1til"iin(' tn·Jl(liug- neilr).'" ea~t nlltl WI·H. :\"01"l1l '\Ilil 1 lt)J'thc;l~t of 
' I u"~ \\"l' l1~ the' (" hj.~<)5 IJ{"ll .~ 11ip~ til the non11. all,1 :iOlltlJ of P,l ill\ 

(;'Ip hill [he nlttle~llilkt' heds oftell pitt-h to lil,' ~<lllth. l'hilll~l'~ in 
Ilin'('liOll ~1l1(1 illllonnt of ritell <11"1' f l"f1"[lit'nt ,Iud often I" api,l. T he 
('lllire ~ullkcn hl(l(·k i~ hrnkC'lt. {ol.lell. ilnd mi.'i{"ll ill ,111 'llmOH 
lK·\\·i i<Jc.rill;! C'tH!lp1('.\il.\" ,m,] til(' mHllifold nttitll111i'~ or thl' s-E'tlimcn-
\ill·.\· ~lrilbl Ildy hripf (lelllil",1 ,le,~(· ri l'tioll . • 

J r I\"I~ ,li\'idr tIlt' 1!l"("IT SlInk{'ll hlo('!': int!! TIl''' llilln',," I,.'" ,1 ~tJ";\i .!!ht 

Jill<' l".\tC'JIII{'(1 1111']\\";1.\' hetll"('\'ll Ill!' H(I('kr IIlnllntnin fnl,' nil" Ihe 



f,lh' ,l[ till! ~l"l',l1 'J't'rlilt~IIH V';(':II'llIlIl'nt, alld Iw,li'ly parallel with 

the lallel', "'I' will lind tllll t Thi~ line ('nlllll'('t~ till' Ihree gl't~,lie;t 

Ih:'l-onll;1tjull~ ,dl'l'\'rill;;' the \,\u('k., TJle~e are Ihe t'I II'j~\lnl1~ tlHJ1I1l 

tilin:;; 1It t l1l' lJ(11't!1, the l'hi,~u~ 1Il0ltlll,liu llpl i fT ill Ille lJIilhlle illld 

the ~ f m-i.~uII 1II01111tilin rartlle~i '"Oulh , 

:;, \'JUlJ,;T.\I.I,-; .\[on''!' ,Il:-' FOLl) , 

A~ ~(>\:Il frulIl \ill:< ,:;ull th I'nol , lhi~ JllIllllllllill i~ ,m elliptiC' 1101111.:
~h,IPt'd llJ!iif t :1 l inll' IlIll!'" thnll Ihl"'1." IIlill." ,~ hm)!' HIl,] l w i 'Illite 
tll'O lIlilc~ \l'i,h" wilh tlw 1<1 11:;1' 1' ;1Xi~ ('xtt"lldill,!! S, :14;' \Y,-:-:l , :;(; 0 

E, T he LowN ( ' \'d;l(',>f)lI~ litllc~tonl'~ ,11\' l'<1i~{'.] '!'!lfu r('t;'t ,11",ru 

dle ~ll],(,oU:lding phli n .m,\ ,11'(, IHle,1 :,t:;UO. fcpt al)ol'c thl'ir 1'O:;i l io l1 
ulldel' Ihe 1: 1'1)('(' { 'I'('t:I('C{lIl~ ,"i'olilllellt~ 011 thl' ~III'rnUlHli llg I'l:lins. 
The , IO IIIC i~ fJ'ill'tul'l'ol nn th(' I\"',~t ~iol,' II," ,~C\-"]'.ll f;llIlt~ {Illd I HI~ 

li(,re a n 'lhntpt ~Iopf' , \\'hid l in pla{'('~ j~ n 1'01'1 i('H I :;e,lrp, Oll ,Ill 
~iolcs it h'l~ suff" rel\ C'll n ~ilk'l';lhl." Ify "l'o~ioll , I'li t dw fO l'!II of the 
-.l1J1H~ is ,.lill ' luill' :lpp:lI't'JlI. I n nil l'rolmililit,r llt{' uplift L~ dllt! 
to ,tn illl " l1~j\'c lll,t~$ Wllkll i,~ t\{l\\-lwi'I' "x po~{',1 1111 1' lit,,~ ('Iluu',llt',l 

lllhkl' rh(! fal,h'(\ lillle~ione ~!l': ll;l thnl ."~,t form," ti le ('ouf of tht! 
Ilollll.:'. ..I"i, the south 1'1l,1 the ]ll'im'ipll1 f'lIllt. II'hil'h i~ ((m,.k(,,1 h." :l 

,-ettie',ll <:l iff. i~ a~$O(:i;lt(',l \\'itlt .111 l',\I\'II~in' ri~,~nr i n:; of thc Jimc· 
,~lO tH.', <111,1 til(' ri.·~l1l''''' ,lJ'(' filll'd lI'ith 1!11'~I' 'l11;ltltilil'~ uf (·,ll{'ile. 
T lwH' fi,~ ,:;\U'~:; It{l\,(' tht> ,~il Jl I(' In'w\ H ~ tilt' fault. 

-I. TIlE 1 1.t1\lS(',II, 1foc :-'T,II:-' FOLD. 

From th{' top of ::HOllilt ElIlI'l',l' hrn IU JJ,~ lIlollnhtin r id,!!!',' Ill'l," 
h{' ~{'('n to the ~o1lthenst , ('xten,ling Jl(\('th <t('ro_~~ i ll(' Hio (;]';1111\0 
frolll 1fexi('o. One of Ow!'c. lyin,!! f!lI'thc~t (" I~r. i.~ ('nller\ til(' S,lIl 

Yincenie mOlmiain, It ~top.~ nenrly ,~hon nf lh" int(,I'Il;ltinllal 
l,ol1nt! '1!'y 'Ill " tll(' l'irtT h'l~ i ll~' Iwgllll to ('lit inin jl.~ nflI'll! 1")01-
hill~ , T Il(' nt lll'l' i~ known ii," !llt' 'r:ll'i~l';tl lI1olllH;tin :m,\ thi~ 

[llt.I1l''' i t ~ norih \:'1111 '1('1'1)~~ 1111' [{io (;ran,Jp nilll' lUilt'i' into T C-:ll ,- , 

Th" l'h-{'J' h,l,. elll H {',\liOll oli,lgOIl;lll ,1' {I('('O,~ll rhi~ I'id,e-e .111" thL~ 

Calion i~ J-I.OO f(>I,t I\Cl'[l a t" the (' 1'(> ;; ( !If 11((1 I'dg!", Thr ri,l,!!p i.~ lin 
nn~.rllllHctt'i(';ll fol,\, who,"{' \\,(>,.f limh 1m,. in p l ilc'(>", h(!{'n tillp!\ into 
li "cnicI11 pO~il jon ,1l\,l \\'ho,.:(' ",I,~t I i III II i~ ulll('h I (> ,~~ ind in('l\ lmt ill 
Hh1'l1ptly ;:l1t1I",\ :It il" ,.{I,~t l'nd. r,H' h('~1 io tlt(' ~outll. :'('\'c!'n i 
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minor flnlits cut the limbs of the fo ld. 'l 'he ridgl! comes to a cus
pidate point at its north cnd. At its wj(le~t Jl lnrc the !'idgc meas
IIres ll.oout three and a hair miles across. It (;onsisl~ entircly of 
the Lower Cretuceous limestone>" llU l thl! L PileI' Cretaceous uetl:; 

hltre ;ll~o been involved in the uplift, aa their dips adjust thclll
s-eln::> to tllnt or the foW orer ;} lJelt. frail! one to th ree llIiles wide 
OI l Illl si,les. 

.j . TH~; C HltiUS .\lOl''''J'AI''S FOLl), 

T he Hl05t violent () [ the dd"\, I!I;Hio ll ~ 'Jr thu O"l'l'Hi >ill ll kell blod, 
i~ lUI ilUl'llJlt fold cHu~etl by the inrrusious o[ the "l'im-roek" of,the 
('hi;w:i, and this lIlay he l'eg,\nic(l either ;IS .Ill CJlOI'1lI0U~ plug 01' 
a.~ nil UllllSll11l1y high hlccolitc. T he e\-i llence is ill('o nclu~ i \"c in 
rq!il l'll to which it most reH' luh](';;. On the Ir('H _::ide the ('hi~o~ 

1,(,(1:; lie nearly horizontal. .\s lI"e fol lO\I" t helll IIJ! to Uw grc'1L 
ig-IlI..'(H I.~ 1lI,li;~, we fi nd them throw!} into ,.:mall bll t a brupt fo l":;; 
dose to lhe Iwticni wall of the llIolinilli ll . 011 the south sitle the 
~,I!lle l"clntion is maintained: the setlimcntii rUll up llhl"lIptJy agai nst 
t llc ignpoll;; nw;:.;:. But on the enst nnrl Oil the nonh sides i t i.~ 

diffl'I'f!IH. H ere tht' sedimen ts ha\·a hc~.'Il l'leratell lHlll they l'i;;c 

frolll the P.l;;t in tIle for m or n hnlf 1II"c·h. \,-hi('h hen,l~ 0\"(' 1" the top 
of the "rim-rock," lInd fro m tIle north they r ise nlong a sharp 
COll tad. whirh sta.nds ilt nil ,lIlgie or ; ;; 0 f l"nlll thc hor i%Olltnl. This 
ntti illck' of the ~edilllellblry r{)(·k.~ on ill(' ('a~t nIH1 llorth sitles i~ 

dC<'itlc(lI.\· like thei r Ilabil. nround hl("("nliri(' i ll tr\l~ion~. but their 
position I') ille south alHl W{'i't. \\" I1I'I'e there j.~ no regul'lI· t ilting. 
i.~ II1m·1I Illom l ike thfO l)('IHl.yior I)f "tr,l!ifit',l tt'lT'l1lt'~ a l"llllml piug~ 
0: ll<!a\" dike-like intrusion;>. ' 1"11(' fart that !hi~ i.~n('()m maS5 has 
l.{.\(:>H ;;:1,,·1\ io take on fI lll·t'"(·c·illt(>,l .~t rl1 (·tll1·(, ill 011(' 01" two pla<!c.'! 
r:1 ·~ flt;l ],oi nt a00\1! nlW mill' \\"I'H of Laj!llnn 'l ril\·or.~ the hypolh
t~i.~ or 11 \"nkl1llie I-ent . .;;;ndlI1 theory wonlc] a l.~o rx piain the pre.~

(·nt phy~ioj!l"<lphi(' fr.lime of Ill« mOl1n Lti u,.:. for a ynlcnnic calle 
wnul,l 11111UI"I1l!.\· dfr><·fj\"cly retanl t.lH' ('ro~in ll of the country it 
(OI"o;'l"I'd '11111 GUIse thi.< to si;lIld higller I!Hln ill!' .~lI lTol1ll(ling ('OUll
hy fOJ· a long tim(" nrtN 111(" ("OlW ii~f'1{ \I·Ne clllTied awa" h.'" 
c'l"osioll. Rut even 011 {h i:;: th(~w.\· t he ~I)nth " rilll -l"Oc,k" mil)" bf.> 
n ·glll"!lrll n;; to some ('xtent 1,IC('olitic in it.~ llilhm.... F OI' it is \"ery 
\\.\,\1 knowil thaL molten mag-nw s may ~top :<hn1"l of. rel'lching tllP 

.1u]' of theil" \'enL Ilnll mlly finrl th('ir \rIll" Illlt f,H clown umler tIll' 
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$lH"f1H:'e ,l1lU fo rm ininlsive masses more 01" le$;; dillbmt rrom the 
:>oll r(:e of the supply. JC 1\ rcnt shou ld fOrm O\'er a $harp fold the 
l1Il\\crgrol111d stre$se5 might rcry well bc slIch as to fa" or the ac
cUllwlntion of an intnlsiotl neHl" thc ve'fll it;'('if amI do:>c to the 
folll, 01' eren wi thi n it. The fiss lll"e through whi(:h the moltell 
UJ,llerini {'~capcll ltUly 111m.: heen {uHler the \\"f'H siJe of the "rim
rock." ,.\t the lOOuth it ll"it!. t hen force(\ in umlar thl! H i\ld le Un"!
rH{'(.>()\l$ ~dilllenis HllIl tht!Sc were elenHcd. hut llt t he north the 
illt r ll"iutl which Conus the north '·riIlH·\)(·k·· <lpp;lrl' n tl~' fou nd an 
oll tlet at 11 higher lerel aud perhH!>s on the {'O llC;l\"(~ nor th amI 
\\ppt'l" side of the flexll re produced hy thtc> \\plifr to the sOIdh. This 
i1l11"1I,,:iol1., or other iutrusil"c flol\".~ fro1l\ the ii<lillC ;;O IIl'C<', uppear 
to \line heen forcc,1 [.1\' (/11\ untler rhe b\l<'H Crdllce<lus sc<liments 
tu thc Ilorth and eas!. EI"l' r.riIJillp- l'I/JI;;i(\ert'd, thi~ ~ee1ll~ to th ,~ 

pn:E-ellt writer th(' most probablc ~t1"\\<"tl11"(' of rhe Uhi!<u": 1lloun
t;;tn .~ . The wholc 1"011111\ duster of )lC'I \.;. •. indud iJIg ,111 area ten 
mit rE- ill (lhlllH!icl", is ,I n:lllll:1llT pedest,ll tlliller ;1 \'oleiHlic pi le. 
protettl'l\ frOIll cJ"O~il"e d~t rllctioll by the cllc\J1l"i111ee of the :1ucient 
(·tol1l', whit"h once rorered it flllll)s no\\" all but wholly relllo\·ed . 
T ill) TIro " rim-rocks" allll other .;;ctlttcl"t:d laccolitic masses arc the 
l"ooj.~ of the cone ii,;;elI, or. to enrl'y tIle com parison farther, lhey 
nl, ' tll l'('I'OllS swelli ngs 011 tlle:e l'OOtS, nOlI' more or less uDeovcrClI 
t,., C'Nsion. \,"hnt we find in the ('h i ~o,.: Il1(H11ltitins today is thel l 

the str\l\·jll rc deH'loped :1t ;1 I\epth u( .~e\·\"rl1l thouSilnd fl.'<!t limier 
the ~ll1"fa('e of ;lllciellt 1,1\"')s. 'f heS1:! lunl~ \\"ere al" lens t ill part 
fOl 'C'cd up through fissures in \lle stratn whidl :Ire now expo6cd . 

.1. S t::\L\L\ll;.:- 01-" (mOLOGIC'.\L H I STOR¥. 

T Il\" I.'ilrlies t reeorr\ knowlJ is that of ,Ill open ~l"l. duri ng the 
T re1l1oll age, on the hottom of whirh .0(,,\ c.II(·,HeollS sellimenls 8nll 
fi lte ml lil Wi're dl!po.~ilct1. :\Ia rilw ('OllrlitiOIlS continuell, whethcl' 
lI"ith t'l" Irithollt intel"l"llptions i~ )l1It knowll . Illtiil ne,l]" thc (' l1 t1 of 
tlw (';Lrllt)11 if" rOl1~ al!(' 0 1" 1'0~~ihl.,· ~olllp-whnl" later. T Jwn il .:1is
tllr lH111h! (l('(;lll"l"l"l whit-II ]"l'~ llit t'd in the making of <1 [otd('ll mOll ll

',lin 1">lJl~C, WhO';:l' axi~ ('xr0n,lt',1 ill ,I llodhenH-~Ollllllrcst r\il·C'Ction 
,111 \lnknOI1"Jl di;;.bllKe 1)<'.I·on4' llie l illl i i.~ of tIl(' 1"i11g-c41 pl,lim now 
~1I 1To\111(li n.~ 1[.11"llthon. Dl1ring" the tilllC which elapse!\ aftel" the 
lunkinp- of Ihese llloutains [lnrl un til the beginning of the ere-
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tllC:COU~ 'lg(..'--e_~S('ll tiHIJ} tlm-illg the T]'iH~;;ic .11111 The . J \U"a~~jl· ;l,~\~S 

- this mOllntain ]'.lI1gE:: lI"iM \"c(\nc:el\ almost 10 it \lI:llcplnin. :'Il Thilt 

Wh~ll the l'rt'la(1)OIl ~ 51".1 il.IYill1C'l,d the olll fold;; did nut rise III\h'lI 

:\hon' the )'('"t uf til(' lnw' p1'o\1;I1)1.'" not 1l10],t.:' liwlI II f('11" JHllhir('li 

fen . The ( 'n'la«\:'I)U .~ .~ei' l'll,\ured fu)' n long time. ,-\\ fi\'~t 011 

(JIR'n awl \\" i.k· uc"eHn held il~ "'\"i\\- i1 lld on its hottom hem',\' tleJlOsih 
vr ('il](-,ln'llll- Ililld illlt! ,lOZI' ,:t'ule,1. ftl ti llle Ihe \r,lter': 1"'I':'\1I1C 

it·,,~ d\~·l' ,1:111 Ill\' ",·(JinK'lH~ .:;,11"1- imiie<llioll": of a ~l,!\dy ;1]' )1(0,\(,11-

ill7 ~h()]'c lill\', i l .~ !lw., ('hall;!!',l In lHarb alia dny~. ])i~tnnt \-01· 
(" lIhH,',~ lOll Ill\' ,H'I di"lillll hUH] ol ·('(I~iulHdl.r lJliu;;I(>(l [heir ,[~hl'.;:;; 

'I"ilil till" l·hl.\"~ of th,' ~(,'l. Latl'r 011 ilw ".1101"" line ('JIlHe n('ar. ("[,1.1" 
HIHI .~n[l{1 nllil !«IIIIClilHl'~ ('I"l'1l ~"ill'cls <,wI \"l';!"l.'lnl 1I('(-ll lll l1lr, ti'lIl~ 

1,"I'l"' ~ IiI i,l dow n. . '~!l l''lnililll'inlll WM· 1ll,l intilin(',1 fur !'ome time 
h('tl\"('(')) tIl L' for("l"~ tet1,Jjll~ to l'll'\"il i(' HIl<I t]IO,;e ('n,lin;r to ~illk the 
lMhl. T he Inl tl.'l" pl"c,-niled .<<) [;11' n ,~ to JHnkc p.o~~ihle i1 !JI·<!(· t i(·ally 
(,oll1inI1011~ ndditioll of lillOl"nl ,1"I}I):.il.., IlIl"lHigilol11 tlw nilttll.'~lla].;I' 

i~n<l till' T"l'llilln Ill't·i .. \(l~. Tlh'~(> l)t'd~ ,In .~OJrl('ti lll<'''' l'x hilJit minor 

1I1l('llllr"rtl liri, '" \\"irilllu l till in;!. dIll' IK'rhilp~ tn fllt' lIIill,ing nUll 1111-
IIInking nf I",," !I:l l"~ 1111'1 i .~lnn,k TIlI'Y (',[II h'11"<1Iy hn\"(' nll.'- 1I11 wI" 

;;.ignitit;tn(','. Ynl('i111 i(' l'l"t1pti()n ~ h('{',1I11C monl Il"l"l:Iu{>J1I ;lll tl nl.~(l 

It,~~ Ili .~Ii\t1\" in [II M'P. 'l,~ .~ho\\" n by ,ht"' ;.!TL'nil-1" fI"HI'I('Jl(·.1" illHI I" hi,·k
lIC~~ or O("(·il."inIM! ,Loh h(',I". .-\1 lil~t thp~(' mi;">rinl~ hPeillllf' ('l)jlioll~ 

IUIII [;11",I!1'1.,· (');('(>(',](,,1 till' 01hl'I" il1!!l"l',li(>nt~ of til,' ,1cpo~i t~ of the 

H'il. L m rl \\"a.~ e\'idNuly 11('n1". if Ito! ri).!"ht lien'. B lll Ih,' I,otiom 
of th(' ..... ·'1 ('(m riIl11l'd to ~ink under tht' weight nf thc ('hi~n~ 1I1ff~. 

:.\1('1111\\"1\[1(' m,l ny nell' I"okn ni(' \"(> n l~ 1\"(')"" OIW[W,j illvl fhp~· .~Ol!l(>

lime;: '>mpr it'd their (,Ollt(, ll (~ lln,1t>l" ill(' lI"iltl'I"'::;' of the ~("I i1.~ \1"('il 
11': 01\ ill(' m'.1r ln n (l~, "XC'w 1l1onu inin folcl~ II"PI"O nlr(>:1(l.,' fOl"lui l1!! . 
im-oh- ing the enrliel" Jimc;:;.lolle fOl'l1lillion;; of til" ng"e. fOl" \I'om 
pellhl('~ (,f th('~C' nrC' found in 01(' Clli,n~ ],~l~. T h" mnking- of ih" 
H()('ky 1Il01111t,lil).~ lInd now lwgun . 

.-\1 the 1'11.1 or !lIe ('1"I?\;H'('nll,~ ng-l'. (II" pl'.r1111P;: (lllrilJ.!!" th"! e'l l"1." 
p,n t of illt' ']'I'rtill1"Y 'I.~\', fh(' .~I?il lW'cdt'fl :llld fin exten~in~ 1:'111(1 

ro:;:e in li1kC' it~ VIaN'. Tll('t"(' 11"('1"(' "olp,llIQl:';: ;)wl lIlolminin fohk 
) folt" ll 11111~l1In~ \\"('1"(' injt>r·t (>(l <111lnn~ lhe ,~(>llil11 ('nt ;: :'11111 pOIll"('d 
mIt On'1" Ih('il" ~11!"Fil('('. Hl!X·k;: nf ;:(>flinl(>l1t.~ I1"ho~ f! (lil1l(>nsioll~ are 
m(,il.~nrcI1 in mi1('i'. (1fljlvt('(l Iht'JlI;:('h'(>,;: fo OI"o!!",>n il' rOI"("f'.~ into II!O,~t 
\':'Iri(',1 pl'1.~ii iOlH. ,11111 Wl'["(· fol l\e,] nllll ft-,wtmc;l pl'Ollli·"p\1o\l;:h·. 
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'fhi~ lI\UUll[ili l1-11Hlld llg [ll'l'iu.j l"" llt illlll'd t ll l"oul!l, till' g "c,ltCI' 1,,11'\ 

uf Ih" 1\·ni,l1Y <lgl" \rith tIl<' .:! l"n,hwl ('\~'~ ''';ltioll of YO!t',lllic I\i . .;
l\\rll ,ll H'e~, dl'M nl(-rin' forf'e- ;] 1I;li lw,\ In Ill!' il~.'~lld (,lll·.1' ,lIlt1 Illese 

l"w\' .- iJ1('l' n~d\KI'll the r" n lw1'Iy 11Iul'h hi;.dH'1' IU Qll nlilill~ nlld 

pI H1"nl1- to rh~'il' 1'1'\'~f'nt (·<)ll<li1i"l1. 

So fin" (-; 11]1;111<1\' j, til., (lII l,'- m;Il!,!!'i;l! i ll thi~ n',!!'im] wh ir-I! JI;B 
Ill'(lIt,.l t v 1)(, of l,.- \lllnmi" illlpnrt']lll'\" T lli' ll1inin.[! o f CJ.llid;~ilYCJ· 

i._ II()U' nil ,'.-wl )]i;;;)I"ll j llflll~I)'.'· in Bro' \\-~I" ]' (·olll1iy. B nt ~iln'l' nllil 

cO;ll kll"(' ;ll~o \)(,,'11 [oullIl. .\ tr\· l lIllT.~ .,t Ih,- min ing "r ~ihl'r ha re 
lio l· hc(>n (ontin-].\" di~(·(ll1rJl.i'jn,!! ;l nd tIlt' minin.:.:' o f (-11,11 1m ;l ;:m<l l l 

,~(·:lh·. t l) ~lIl'pl.\· t ill' \0(',11 ikll1 <111<l f" l" rw'\' 111,1\' \, I"on' 111·utitilhli!. 

1. Q l' w K":ll.n:ll, 

It i .~ I'l"opo>'('11 il) ht'n' hl"i (l tly ~(;H(I ~11l"h ~1'i10r:\ l {"(,!ldll,~iOll .~ r~ 

.~:I I"I\i u~ thl" ill"l'I1I"l"('I1(-(' 01" till' (Illid;~ih-cl" <\1"1' :IS now ."t'('l11 10 be 
dea]". 

Til l· Hi;! Bl'IHI Illiul' ('X fi l<ll":l l i(Jll~ n il \\" ( l!H ).\) ~1}{\1f liw t til(! Me 

1l("('lIr~ ill a ilike Hf nlldl·~il i l" )"( .... 1;: il.~ In·1l ;I.~ ill Ih0 fi .~~111"I·~ in the 

C' rci,I(;"OIl~ ~bll( '~ ,1I11l 1itlll'_~tO ll l'~ .~l1 lTOlllllli n !! l h(· illtJ"lI~in', '1'11(' 

,i ik(, i.~ . ill ('Ol11 l1lnn with nlll1' r ~n('h ~ h"11l' hll " '~ Idl"ll inj('L"i.·{1 imo 
~H rt ._Pi \ i m('ut~, int 'gul a rly ,It·\·l,1njll'il. I"II11uing oll t iu ;J ~hnr! (]i~

\:I II('\' when follllll"t'.J in ,111' \n'~t ;111'] el1<11Igi ng- in in ,I -,;ill nl,o\·('. 
II is :1 filli n,!!" in ,lil il"rl'gulal"i.\· Il\,I"('lopell {,Hili ,llHl th{' 01"r i,~ in ft 

pl.l(I(' II" JI" I'(' tIl(' ,!!1"1II11l'\ II"Mt>r III' tilt' mineralizing .~olnlion follo w
ing tilt' ,likr 1I ]1 I1"Hnl \1"(111\'\ I", im]1{"\{'il. (,OII.~NJ1I{'ni upou il (·h.ln g-e 
or I·oult>. 

Ii will hi' r{'tl1t'lllh(' I'pd frOlIl (',n1i('r rl'pfII"i:< or th i;: ~lIl'\"('Y thnt in 
Ihp )fm'filllllr! ) r 'l1"i]1o.~;J min" ;I II ,] in t!ir- nl.1 T l'l"li n.!!\1'\ llIillf' 111l1('h 
nf illt' 01'(' IHI~ (,fI1W~ fr{)111 hl"('('('i;1iI',1 fi.~,~lIn'-~ in till' npp .. ·r ,~lll"fn ('r 

of iit0 E(hnlrr1.~ )illl!'~j0 1l 0. Thi ,~ Inn: ol"iginnlly o1inx·j·I.I' ('01"<'1"("'\ 1,.1' 

Ill{' 11('xl to ill1p('rrio ll ~ n ... l IIi,) d:ly. 1I"\li('h M the pl"e,~(,Ilt- ,illlf' II' 

1llo.~i1.\· )"(,11101"("1. E l"i .. lrnlll" ill tld .~ ('fl.~(, . nl!>(1. IIII' 01"(' \\',1~ prf'
f·ipi tniN\ rrolll l' i ~il1g ~OhHiol1~ ;\I ft ]1'1'1'1 1\"11(> 1"0111(',.(' lre'I'!", hr>11l11lNl 
ir, hI" Ill(> illlpcl"l"iom;. ('oycr (If til(' ('I, •. " . , \ ~ dnnnhn r l l n_~ h(,(>11 

fOI1I11\ in thi~ m ill<' ill:~o ill fl pOl"l'h.n.,·, IIII' 01 '1' i~ in 1\lnt l"(,~ ;)('I' 1 in 
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II sitllnt.jotl quite similar to that ;I t Big Beud. 1£ the mi nerali zed 
:ro\utiOII followed the CQ\lf ;;e of It hOtly o[ llll inirlls ire in the lime
.~ fOnc it would he li kely tu hare a cOlllpilratin>I .\' upen unll unim

lx-"{\ed passage alollg tl lj .~ inh'ush'e, <l .~ lung fl S thj.~ I!'IlH!r~d the 
li mestone. For in li lll('stOllcs tlikes ,H'C quitco unifurm in their 
<le,·elopment. Bllt rc,\(:il ing the ol'erlying day ll\c ~ol\lliun would 
linll the (like lea,;; regn],\l' (tllil the <'Ia,\" nl", would hi nder its ,\sceu
sion. T he solution would. lHltll!1l.lly Collol\" the u pper .~\lrr:\{·c of IIle 

limestone awl pre<'ipirntcs l\"ollM tillll \0(\1'11]('1)1 i n it:" IiSS\l L'e~ tl ll

del' the day. 
1'h15 tlleal'r find;; H!ritka:iun in i\lulll~t e\'cr.r inShUlc:e or known 

O<.'{' lllTen(-c of ore in t-his territory. In ihe region of t he Colq uitt
'rig-Il l! minc, wilere the ore ()('Cur~ in fi~surc~ in tile BorJ11i Uas ftag~ , 

it hns 1)('C11 ouscrred that the n:i1l5 are ()('ca~ ion:t!l.\" enriched im
Itlcdi.ttcly lllidcr the more nrgilhu.'t.'Om Stt',ltH 1\"11icll thc~c flHgS CO!l
t'llII . I II CIJrisbnas llluIllltnin, whpr~' el llll;lhnr II'n'~ tliHMI'cre<1 hlst 
:Oll!lll!ler, it i~ likewise nssocin tcd wit h II (like of i1.JI(lcsi ie HIHI is in 
II fi",~\lr(' ill the upperlllost ledges of the LOIreI' Crefllceolls limestone 
111'a r rill' .~llJlllUit in the dome, '/'IIl'l'C ('all he 110 ,IOll ut that this 
!imc8tOll(> '.\·a" (coverell by the lIlore illl l'f! rriou~ ~f!llim(,:n is ()£ the 
) [i!\r\ [(' {'l"<'tncC()u~ at the t ime the ore \rn ~ d~\)Qs i letl. T hus the COB
djtioll~ l IeI';> lI'ould he like those fit Ihe )Ill1'fll IIml the .\[;H'ipo ~ ,t mille 

ami thc old TE' rJill!-?lla min('. T he I'j<illg solutions !leIKl.~ it ell ore on 

E-l1colllltcring 11 lllOre imperrioll ~ Ol"erl.dll,'! fOl'lllnlio ll . ,t..g-'lin in 
)[nl'j~c:nl Illounta in, at Linrhe,Y '", dllim. lI"e find the Ol"ll (It the 
~.1IlH' horizon , on(l likewise 011 lire (-I'P.~ t. nf l\ foill ,,\ t. thi,:; pl u(·c. 

'1 .~ on C hri ~tll\ns mountai u, the D('I nio clny is ll lJ!OPld, hilt thp. lm.~c 
of the Boquillns rlngs is still left nm1 (WC O(;C'lll'~ in ;:enm.~ between 

H,lne of the leclge~ of tili" form atioll, I n one of t h(' openi n g:.~ mnrh' 
n .~mn ll om-hoot of :m ntl{lesitic {like I\·'l .~ fol lowerl hy ,1 thin string-eT 
of ('illlllll,;ll' nil il;: lIP I}el' surfn('('. T hl'S(> O<'('IlITcn('es sholl' thnt the 
frncll1l'~ prn'\lIce!\ h~' thp. oft':ohoot ha~ ~('rved O~ ~l eom1uit of the 
htlm'!'.lliz('(1 ,::nhli ion nn~1 l1wt pr<,ci pit'llion llns ()('C"tlrrccl nt il plfH'e 
,d,t're it. met. with r<,~i~tm1('c in it~ ,::Inll' llpw'lrd pel'('oi.1iion along 
the- smnll ""t r in!!{']"~" of the (\ ike nn,l ill tll(> le.~;: ]l<'1'\'iolls setl imcnls 
h.l· wilic·h ihe stri ll ~t'l's of th<, dike nrc ."\ll'l'ollnrled. I n one of the 
npenin~.q in the Boq ui llns flag;: 011 the north end or the mountain 
tht' I'P Wf'rt' threc SPnms of ('i nnnhnl' nholli Ollp-fnudh in('h thick nnd 
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lll'cuty inches apart, foUowing joints which cut the sediments rull
\ling transversely to t he axis of the mountain , 

"\ nother circumstance points to the correctne~s of the same \ie\\'. 
This is the fuct that the principal ore deposits ha\'e heen discovered 
OIl I.: rcsts of ,mticlines or else OIl lines of changing dips, where the 
flexures are COllvex Ilpwarcl. 'f he deposit:! on Ch ristmas mOllntain 
.Hld Oil the norlh end of ).Iariscal mountain :\1'e ex;\mples of t he 
fo rt ller instance, !lnu the ore at the MarIa awl ).Inriposn mine, that 
in the Chisoe mine .. ;llld that on t.he ca.;;t side of ).Iarisea\ mountain, 
ilhl"tratc the latter lllo~l c of QCCUlTcnC{', 'f his last mcni ione~l oc
('u nenee is nt a point about three miles west And one mile south of 
~olis' m Ilch, The cinnabar is here, as elsc\\'here, frequenlly ill 
[lnu nc.)r a dike, The dike in t.his inl'bmce Cllts the lower eJge~ 

of the Boqui llDs flags , 
Accortling to this view of the ori~in of the ore, we ~houd expect 

the prineipnl Jeposits to lie in places iOI\'anl which aH'entl ing cur
rents llll\"e conYerge(l, ns on the "hip~" nnd rr'e;;is of anticlinc;:. 
The presence of cinnabar ill the inln1i'iH~.~ i" Il u c 10 impregnation . 
Irhich h;l~ introduced the cinnnb,lr liS fl !'('('OlltTalT ll1inernl. W(' 
)I:lrc seen ihnt profound changes 11.1I"e heen effected in thi$ l11[l nner 
in other \'olcanics of this region. 'I'here is :111 the more re:lson to 
regnl'tI rhe (!lIi('].:-5ih·cr ore as n ~f>{·OIHla r.v de]lo~ii. for \l"e ;lhray", 
find the rlX'k altered in ;"\ pe('1Ilin!" wny in the rici ni!y of the ore 
,k'po~its. The csnet nnt11re of thi s altcrfltion is not knolrn: h11 t ii 
(';IU:;('~ Ihe dikes to weather with a ('haractcri!'tie bleached yellolrish 
('olor. Ili ffcrcnt from ihal Il"hi('h dl<lrn(' tcl'iz('.~ the ~ <Ime weathcrcJ 
1"('d, in iti! l1S11DI cond ition, This hle;1(·he.:1 Ilrpell rance of th~ 

igll ('(l11ll rock happen.::: to be cs-pecinlly well ~hown nenl" the two min
cm\ locnlities on the en"t side of ).[flri&'al m011nlnin. It is notiee
nhlt> ill ~Ollle plflrc .• where cinnllhnr i~ not known to exist. One 
instance or this ~ort Ir.1~ !'een at. n roint ahont three mi1e~ we.or. nnfl 
(}ll(> mil(' 11 01"111 of ) llli lhox trmk, nt tIle ea~t foot of the Ro~illo~ 

lHfHl1lblin~. .\n intrnsive her/) wen/hers to n resemblance of the 
<1ik(' nS~Q('illtcll with the cillllllhm' in the Chri~tnlir;; mOl1ntains, 
Bllt lin nnnl.r~i.5 of the rock f;li1ed to show the pre~ence of (lilY trace 
of the minerlll. Thi.~ Ilnal.\·~i s i.::: liS hf'low: 
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_·bwly_~i.~ ul 11/1 olkrr-d igll('O Il$ /"url.; {rulI! lilt: t'!lsi $idc of (h", 

r. ui;illu~· .11 (JIIII f(lill ,~. '" 

.-)iii(',1 .............. .. .. . U'!.Oo l'(~ l' ("Cnl. 

• \ ]lIlIlill,1 .. . . . ... ..... . .1.:;.-4·\1 per ('('11 t. 
l'l'lT i(" o..-j,lc .. . ...... . (i.Utl per ('cnt. 

FerJ'()ll~ ,lxi,II' . . 1.08 per cent. 
1 {;lgn~~i a . . . . . . ..• . (I. to per cell\. 

T.inw . . . . . . . . . . . l. ~ S pCI' r:ent 
::i0l I ,I '-' .10 per (<(,Ill. 

Poil\~h 3.GS l~r ( -e n{. 

'Ynh'l" ,\1)O\'C Jt)."i-11 0 C . -? .V.) JlN eelll . 
,ril l.'!' helo\\" IO.i- ll n c. 0.80 per rcn t. 
( ',1 l'hon ie ;1(- j 11 .... . . . 0.88 per reni. 
T il Mliull1 (li,n:idl' . . . . . . . . . . . . .... . 0.8(; pel' (-(·nt . 

Plln~Jll 1()nl~ pcnloxir]r ..... . . . . . .. ... ... tr'Ke . 
3 f'll1f!;11l0ILO OXiI1L' ••••.•. . . ...•••.. .. ..... . . . • . t r;1(,(" 

J ll _~Olll e p;l rt ~ of thl" \I"01']rl 

do~(' ;1 ~~Ol' i<1lim l with h0t 
(1Ilid;:~i]I'CI' 

~Jlrill.!!~ , ** 

Il(>Jlo;;it~ (He f0l11l1] 111 
While the Bl'c \r~h'r 

(,(lllll!y orl' ("an Hot II{' ~ail\ to nOli" han' \"l' ry ('I o~e I\~;;oc"iali{\n.; 

oj tid:; kind, it i. i ll l('I'('~t in)! 10 nlJie ti ll' pl'c:>t'lice of scn;ral 
hot ,~prillg~ on th,' Hio (;/,,1111\1: rin' I' in the Carmen 1';1I1<:t", 
flll l\' k n 111 ill'~ r1i~tn llt from ;1 known O('(:U1Tcure l,r <·j1l11;1-
h.ll·, T lt rc\: of 11)l'.~l' .~p r illg-~ l' tl Wl"f!l' rrom neill" the ZOl1() ;;""IJ.1-
1',Itinl! tIll' BOlll1 i !lH~ flng.; [roll1 ihe he.II'.1" 1'('I\cl!;'(\ li !l\c.~!nl1e~ of 

rhe Low('r (" n· t'l ("(,OU~, <111(\ tll\l~ Ileltlou~t!';l tc the fn(' t IlInt the 

more dn.\"('y m"'l' ly ill):!, fl ngs lllil,\" ('.m;;(' Ihe ,2'l"Ollnl\ wilier to folloll' 
\lICit' 11Iul.'r-.""rfil<"t' in .~(>('king- il hi~h (, 1" omll'1. Some of the fi ~

i'ure~ whi('h 111l'.-.' ~]l r i ll;!.~ h,ln' roll'HI"('d 11ft' nOlI" fillell w iOI 111,1-
tc- rials thi ll ll111~t !l ilre 1>('( '\1 11cpo.~i!l'11 rl"O Ill 11ll' ir' ':OlUliOIll', iW.! Ilh.:y 
r('~l,1tlI , le in (',·('r.1" r('~fll-d t ht' g.IlI.:!I1l' cof -'0111(' flf the ("iu llilha r 
leRl\;; in I he lime.-:tnll(, n t T l'l"lill .g"l1iL ('.\"("<' pt thil t the ore i.~ nhH'llt 

a~ i~ ilho Oli t' ll th{' '·il.",' ill T l'l"lin,!!"llil. II ("()II"i~h; of {")'.\".~t.l!linc 

('1I1('it{' lind of illll'I1'JlJIOII .~ ('l\r1)Ollilft' of lilllC', in \rhieh rra.!,!"II1(' ld .~ o r 

tile ("oll u l!"v I'f)("k ,11'\' illlhe.ldl'11. Til i t" (·lll'llIi('.tl (,/)JII]lo.~ i tio ll it 1"('
~('m l ,I{'.~ HII' 1\1(;1 \\"h idl i~ no\\' fnrllli n.:! ~1"<) u lld th" hoi ~P 1" i ll )!~, 

°0. H. P,l tm, 'lll' l l.l"~t. 

<>° lk-ckn. Qni,'k, i tl"<'\" !)('p<l"it~ of \11\, I',w iti<' ,"'I\'j)", t' . ~. f; ~(O\. ~(Il"-. 

), r (lnogr~I'h xnT. I' . . i :? 
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.4lwl!J~ili vf j ircdl'ilafiollli f row hut '<l'ri " {J~ ill /h l! Clll'llU:n rall[l/J 

on Rio Gralldt' fir!!I' , 

Silicu , 
_\ Jumill<l . .. . ... 
Ferric oxide 
Lime, , 

D"lKIil tln" U'~ll re of .. n 
o ld ~prlnll n~"r tI"Hll l, 
of T o " nIU" ~rc"k, 

",19.% pcr ('cur. 

1,00 pel' ~Olt. 

.. . 1.30 pel' c:.'I;' nt. 
. . -! '! ,!)J pCI' (;('11 1. 

)[,lgncsi;\ , ...... . .. O,GO per cent. 
Sulphur trioxi de , ..... O,l U 1>C1" (·en1. 
C';uhonie ;lcitl , ... , , . , ,at.so p CI' cent. 
W!ller [hygro.scvpicJ 0.'20 1"'. cent, 
Wiltei' [il! ('omhinution]. 1.3;') 1"'. {"en!. 

9~,.jti per cent. 

"f ll ( ,. ("Otll" Lot SI)l'ln)( 
" ear the mou t h or 
T orn illo neck. 

19,00 pel' ccut. 
-l.0 ·! per ceut. 
1.(;0 per cent, 

-lU.GO pCI' cent, 
1.10 vel' cent. 

!mee. 
;.:0.16 pel' ("ent. 
.0,80 l~l" cent. 
'! .OO per cent. 

99.20 per ('('nt. 

T he knowledge we nOlI' po.s,;cs" of the cinnlltlll' deposit:: in Brew
,;tel' COlllU) seem indeed to uellf out the condll;; ioll;; n/achC!tl by 
Ueo. F. Beckel' in the stud y of ;;imi \,lI' depo.sih elsewhere, who 
,t><:ribe;; thcnl to minerillized Hnd llTo\),lbly hot rising solutions. 
He ';;I.n:* 

"T he lllinenti a:>.;ociatio1l8 in whieh l'illWlb,lI' h found" (in dif
fere nt Pill' \::; of the worl.:!) "S<.'l'JIl to -.;huII' COlldll~il'c].r t hll t it hn,; 
IJecn depo~ired fmlll ,;olu tioll ~ . .-\ n~r," ]'u'ge purt of the known 
iJcjJu~its of cinllllbul' life l'xncillely si ll1 i]!ll' in ('harllCter, a filet 
whieh ~eCIll" in(l icati,'c or ;l .s imilar origiu. I ( i-.; l"c ri<l iu th;lt some 
Hr tlw (lepo~jts nre lhw to prccipitlltion fl'Olll hot mk(ln i(' spring~, 
lind it 111,1." ['Ii r l.\" I'e inferred that lIl;lIlY of thelll IH'l'e rOll ll (\ in thi:, 
Jllllllller. T he dh'el'sily of the eounlr,\" rorb in whieh the lleposit" 
0(1 '111' i.~ ('"il1(.'l1cc Ihnt an I." n p,t!"t of tiWlll ('a n ha\"c tleri,'cd their 
JIlE't'allic ('ouient" froUl their OW Il 11"1111 1"J('k.;:: the remuillllel' 1I1ll st 
011'(\ their (' inl1ll hll1' tn some ,;;ou\"('(' ilf'h\"t'\.'ll tht' point ,I t wl1i('h tIle 
Inlh'r~ ;1("(lllil'ed tlwil' he;11 am\ tIll" ,;url;lC"t', BeilH'('1l the (lepth 
,, 1 \\"hich \"ol(,lIni(' foci lie I1 n,\ Ihe ~tlrf'lec of rhe c;ll'th there t11llst 
hi' ~ u h;;!;lIl e(',~ of worl(l-,\"i,lf' (]i"tl'ihlltion I\"hieh fre(Jlwnti,I' ronblin 
l1 ' I'I"t'U f ,1' in ."<1111(' forlll ,l~ 1111 "l'ij.!'in;11 in.r!:l'e;lient. T lle~c ;;lIh~tnnc(s 
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al 't' probnhly 1ll J.i;S;ye rock~, and the on ly knoll"1I rock of t'Ol'l'e

~polldillgly wide distribution is granite." 
On this theory the signi ficance of the fls~i,lIion or the Illl;(;k

", iil"er with ,'olennic'rocks ill this region is al~o quirt! clenl'. 'nil' 
~jll~ ,ll1d e,,;pecially the dikes ha\'CI'M! the ~cJil1lelll,; to grc,lt dei'tll.~ 
:mel arc frequent ly so lJlaced th;1t the.1" 11111;;1 h,lre fumishetl ill (he 
p;j ~t, ,IS they ti~ <it the present , lin: 1110"\ l\il'eC\ passage \l'lIY" for 
11 !:del'groIlJld waters whieh lrn\"l·r.~l' the fOl"llHltions from beloll- IIp

ward. Intr\lsive sheets ;1I1(\ \likes t:,1I1$t~ sCl"cral ,;pring~ ,11111 & ..... ·Jls 
ill l ile COlillt l'y tud;I.'" . 11ll1ee'1. it W;l;; Oil the hasi;; of the as~{){'ja
liolt of the igneous rocks with the LO\I'er CreWtcOlls lillleHon<:;; 
that the tlircctol' of the ~\lrre~', Dr. \\'m. B" l'hill ips, \\">1:> able to 
predkt ihe (li.~ro\· cr.\· of eillnahn r e;l>;t of the (,hiw"S three yC'I1".~ >1'!yO. 

'? COAL. 

T he existenl·\.! M ("0'11 in The C"hi;;,o~ {,()\lllll"~' has heen known for 
~ome iime, but its fiehl r('lniiolls, il~ quality and general de\"(~lop 

' lU'nt 11I\I"e been matters of i1l1f"crtainry" 
From the st mt igraphic dahl already set for th, it \rill he rClllClll

hcred that the H;ltt!c~nake heels contain the coal. 
The scI"era! plaf"C"5 at \\"hit-h r"o,, 1 ha~ been olJse!"\"erl extellt\ from 

jllc Hosillos momn,lins to the mouth of the Terlingua nnd from thc 
v;c8i .~i·Je of the Carmen mnge to 1](l,lJ" the Cigor Ulountain . Be
lOll" :<Olne of the I{}(',dities nrc CilIIlIICl"uted : 

L I n the north ;;icle of :1 hill on the ~o11l11 8111e of the rond 
lcadi nl! s01.lihll"C5t from ~tl"OUlrS !":l\1ch :lIlri ahoHt two mile~ from 
thi":; r:l1lrlL ihe ffl{"(> of ihis rOfll ha~ heen h,it! hare by three ;hort 
r1rifi~. but it is at. present concealed. T he ~efjm i~ reporif'rl to han' 
lllcasure<l eighteen inche~" On'l" tlll~ rO:1! al"e somc .;;::11111.\" :llld 
i, itml1inou.~ ,llll"k 8ilts. ;1l1,1 llI)(ler it nl"e firs-t some three feet of 
da.\" ,mel then 11 hlark eal"hOl\ilt"('O\t~ ~:ln{lstone" SomE' .oiiicific,l 
tnmks of trees \\"(>rc noted c1Q,;<, by thc eXJlloratiom. T hp. ~trata 

(lip 11bout tell fcct to tllP ~ol1th. The jnh"n~i\"f:'S or tilt! TIO"illo.o 
mOl111tnins are no! fnl' distnnt :ttl,1 h:)H' erj!lently hakell the ('onl to 
~ol1le cxtent" Some oC the ('Oll ! Inken out from thc pit~ W:lS left 
on the gT011lJ(1. Hnd thi~ exhihi /Nl n ('1111ie fmctme. fin l1TIu.mall.\" 
hright lush'!" [Illd :l \"Cl".\· compact textu1"P" :\ few piece.~ were 
pi('k('(l np whic·h h:l,l the~., ('hnrnderistks in n ."tlpedatire Ile,!!ree. 
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:llld in whkh 110 tl IIW$ ("oultl be seen, althol1gh they h;ul heeu ex
po~e\l to the weat.her delll'IJ for a long time, These hlwe the ap
pea rull('(: of jet, Illld hare grent crl1~hillg $frength. ::ie.me shOll" 
I"cry fai nt hilt Illlllli~lllk fl l)lt: e\'i,l~uce or woody s tTuCtilre on ,I 
t·.di lli lric·,d oujf' 1" SUI'Cu:,c. ~-\ ~mHI\ I,lo('k, which 11" ,1.5 -:,;hOWli to the 

writer IJ,\" ) 11". CI1lTll t hel"~, of Alpi ll ~', pl"olmhl.\· {'Hille 1rom this plnce. 
It IIlc,1:wred ne;\I" i.," four inches in dimnetc!". II W,I ~ e-lead~' ,\ con I 
forIl H~\1 from sOlile species of wood . A well known gem expcrt, who 
ex,ll11ine(] .~ull1e or Ulis material for the writer, says that, if fOl1nd 
in hJQ(;k.~ o[ ~ ldli t"ie ll l siu', this miner,ll llHl.'" ht' raillablc flS il suo· 
.~titl1te for jct. I, 1 ·1':;.('1l11)lc~ jet in its JI1~ler . Imt it lUIS the eom-
1',);;:iiivl1 "r Illllill·,\("ik. ,I" i~ ~iIO'\"JI h." lhe follOlriug" :1ni\I .\·.';e~: 

. l llafysc .. of ('oal from fiCO milc8 .~oulbWt'st uf Strond's I"(IlIch .* 

A nthra.clte from two 
miles ""uIJiwe~t of 
Stroud 's ra nCh . 

M ~stllro. . . . .. . ... . . 
.\ sh . . . . . . . . . .. . . . . 
' -oi<l. ti ie ('omlll1.~tibie 1l1;]ltl' I· . . 
FixeJ caruon . 

. ~ .44 1 · . 
4.2·3 ! . 

1';.:18 ' ... . 
".9,1 ... . 
~'I 

Anthracll.e \~l lh jH 
lust~r f rom t .. o 
m lJ es south west 
of Strood's r"nch. 
. . . . . .. ] A'i 

1.9:) 
1 :3 .0;-
8:.l.:':~ 

. . . .. .. 100.00 
::iulphnr . . 

100.001' 
.93 . ....... . . 1 :~G 

1' 11(> jct-Iike fl ll lhracile repre.<ents entire' Irt'<' tr\lnk~ which 

form ;\ pn!"t of till' ("onl sell))] . T he COllI i"~ f]1\itl' IlifTercn t f .. <J1ll the 
other seam" in the region ill hal"ing ,,0 ~Illtlll :l pcrC'enh\~p of ash . 
Its high cnnlf'lH or nXl'll (";l\"hol1 i", de,lr!y due 10 hllking b.,' the 
intru.~i\·(>s in the nosi"o~ 1Houll tai n~ . 

Z. On the- north silk of Tornillo ("l"('('k. nol"ih fl"Ol\l the Cmpc
"i ne h ill~ . fl "\TI1I 1l seam of (·oal was l\I\co\'erc<l ill ;1 ~\\J"f~\C"c pi T. 
;)Dille .,·eaI"S ago. Peat.l· 1111(1 hitl1llli nom; 811alc8 harc heen oh~cl"\"c(l 

in ~ere l',1i plll('es in the I\"~".t Plut of the Torn illo flat~. 

3. In the ("ol1ntry iml\1edinlel.," west of the Slick\"O<'k mOllntnin 
111"0 pili> hare h(,(,11 1ll :l(1C' in which coal \\'ns fOUJl(l. Tn ncither 
pi a('(l tl1C' i'e,\!1l 1IIensl1 l"('(1 quite brent.,· inches in thic-kll(>.~.~ . 

.. L The KimMe pit~ are ~OIl1C openings made on a ."eam II"h idl j., 

I' .\p,)"~('d on fiw .~ollth ~iilc of a lli ll at a point two miles llOrlh of 1)1(' 

" .\"l"I l.,·Qt, :"Irl'. n. H. Palm. 
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Chisos pell Il()rlll uf Hough r11l1. T Id" ",e,lJIl of l'u,1I llI(:a.,ul'CS 

,lbullt !went,'" ill('hl'~. [t h;l .~ a (·omideFllule ,lip .lIl tl tIle ground i5 
~OlHe\\'h;lr iJrokel)' 1t i., H~"uei;lted with J,it uJJlillQU:> am! ,;;Jndy 

"h(ll(>~ or (·Iny~. .\11 ;lIl,\ I ~-" i ;: o[ Ihi~ tOld :>how>; t hill j[ o.:ulHaiu,;: 

~lu i .~!lm: . 

.\.,h 
\'OliltiJe cotllhu,;tihle maHer . .... . . • . . . .•. . 

:::iulphll l" .. 

-l.utS 

II;'UO 

i -UO 
.1.j.5·~ 

100.00 
.8::; 

.... 'fILai j,; prul);!I)i.'" Ill(' ~<lIlIl' H'<l lll a~ t hill" ~(:'Oll ill tIl t, l\ iulbJc 

r i t.~ is l'.\po.~e(l in t Ill' Iioliom of Cottonwood ereek ,It l'hi"o~ }ll'Il, 
\\"here it ltW;""ut'e~ cightC't.'lI ill{'he~ . The cl'l'ek follow:" il lint' of (H~· 
jJi!lh!IlICIlT ,It tili" p IM'\: nlll! the ('aid also flppelll'.~ al)oul lWO hun
t!rC'l l .rill',},.: Hlr;ly from the ;IITOYt) on the nOrlh ~i,!l' . ill a gu ll,l" , 

whl!rc it. Im.~ ahont the ;:',\111(: dC'H' \opltlellt. III ,I piC'l"C or thi~ {"Onl 
whid] W;l.~ HlQr~ (·lo~~ly l·.xaminl'\l. >'Ollie pi1t~(l l'nld ldd~ of g.\"l\L
I!O': pCl"lllOll.~ \\"00",1 (:ollid lx' di~{'cnl\'(1. ."iOll)(, I" CI·.I· ~1l1l\1 1 g-rllins of 
!JIlllx'a~ite werc seen Illong H lIllC \wrizonLti se,u~j:; . .\ bon' <l~ well 
as helo\\' this ('0;\1 1ft' Rlltl ("lIr1JOl1Il('C'On~ li nd hi t l1111i nol1;> ;:. ilt.~ lI 11 i \ 

dlIY'-;, It.~ ('olllpo~i tioll l"c$l'lllhll's tllHt of HlP CO;]! in thE'!\:imhle 
pit :;, with ~olJll.'wh<lT k'~.~ a:;h nnll ;:QlIlt' ll"h,1I 1Il0 1"C of "olntilc 111ft

fcrill!. riz.: 

:\foishll 'I' . 
A.~h .......... , . . . 

G.12 
1-l...l2 

\ -oln i' ill' (-Olll! I (l~t i h It' /H,1I,' ri,ll ... " . .. . • . . :1 -1:. ,2 
Fixed {:,ll"holl .. .. . ....... . ... . . , • • . . . . . . . . .. .j .1. ~-l 

:-in! ph Hr . 
100.00 

1.:1'! 

G. [11 the Al1t~ Il"hidl I ii' ,\hol1l OIl C' ,mil fIIH'- follr[h mill' ~ollth -

l'n,[ o f thp ~Ollthe;lst .~jdC' of )fnl"('ri{'k ltlOli llbli n then ' nre _~OltlC 

expo~ IIr(';:' of ;\ thin {,0;1i scml\. One or the~(' w1l1 (-h aplw1\1"('(1 in 
the cn~t bUllk of n ('rcck -,:I1oll'ell ei)!'ht i n C'he~ of goo!l l·onl wit h 

m';uly hI'/) rpct nf " 1,011(''' I))' ('<lilly ,h,dc helow. .\n ;mI11.r~i s of 

th i~ ("0;\1 i., ;l~ helOtr: 
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Uoi,:;ItH"l' . GAG 
Ash .... . ................ . 25.90 
Volati Ie COIlllmst i ulc lllH hcr . . . . .. . •• . • . . . . . . . 34 .88 
Fixed C,lrbOIl .................. • . . . . •. .. ..... 32. iG 

Sulphur. 
100.00 

1.00 
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Th is cool contnins freqncnt ::mall gnlins or pockch of a yellow 
resin, from the size of u mustard seed to thnt of u beu.n. They are 
rcddish-c\J1"ol\"u ill cuIOl', I'cry ilTcgll lar in SllllPC, .llltl IIsually frac
turcd h} weathering. 1111". O. H. Palm, who has examined them, 
finds that "thcy e;1sily melt and lHlTll if brollght ne;1!" the fialue. 
They arc soluulc in dliorolurm, ether, and alkalic:;. Thei l" melt
ing point i5 bctween 20'")" all(1 210" C." 

7. Some ('<1:11 "cam;; wcrc notell in the Ililh on the wcd side of 
l'crlingnn cr{'(!k uhont three ,l1l(] n half miles south of Stud.'" butte. 
~one of the~e SC<'11l to bc more than It foot ill thiekncss, ullt the 
coal is a~ocillte ll wilh a "bon.'''' shnle, which is highly bituminolls . 
Grt1ins or resiu arc pre:em in the ",Ilnles as well n5 in thc coal. 

8. 'r he samc ~emll of coni ap)lf.nrs lIgnin in thc hills 011 the 
opposite side of tllC creck :lbout ,1 mile to the south. where it dijJs 
al a high angle. 

!J . In the )0\\' rillgp;:: of the nat;; between 'ferli ngV;1 .-\bnjn all(l 

tIle mouth of Terlingua creek [abotlt three-fourth;;' of tl mile to 
tIle 8011th and II liiUe west of the I"itlilge] n coal scam crop" out, 
which is eighteen inches thiCK. It dips 30° to tile "outhwest. 
Th i~ cOlll i< ,u~OI.' i;J tell wi th some snmhtonc l('{lg('~ nm1 it is nhout 
in tllC Hlme horiznn a'S the ('hi.~05 pel) Co[l1. A pie(·e lnken from 
tl1 (> wcath£! r<l(l face of tllis ollt('rop contained :* 

Moistll!"E' . 
Ash. 
Volnti]£! cOlllhn~tihle matter. 
F ixcil (',ll"hon .. 

Ehllphnr .. 

·0. H. P :lhn, anaJyst. 

(UO 
21..':;0 
!li.38 
:12.02 

100.00 
O.!)O 
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lIJ. Un the north ;;ide of tilt: l:io linwuc, auollt ~crC ll lllile~ 

lH;::;t of -'1,ui~('<l1 IlIUUllIai ll , the H<\ltle~llukc l.lCd '~ CQtltllill sonw 

l1i tu!)IinOllS di\)"';, that iL<\\"tl thin ",calliS of (1)<11. 

11. .!ppn rcntly trustwol'lh.r l"l!pOrI;; SHy that c0al 11IIs ilL'C ll seeu 
ill ~OiUe of the ;U'l'oyus north of 'Ldley's l'illlCh anu iOOllth wci3t of thll 

north end of -'Lul'iS('ill mount,lill ilild al'~o ill the country northwest 
uf Hantt\ tihulUjJ. J u Loth of t lie"e localitic::i there lire cxteu;;ive 
ollle l'o!>;; of t he H.lttle,;;nake yells. 

The writer believcs that the HaUle$Il;\ko \}e{l,;; HIHJ their included 
(·\).d,; arlo: tht:: llCtU' equi\'.tlclHs of the COlli-bearing beds ;It Eagle 
J><l~s. Butli oH:rlic the lIlill'iu<.: eli'}"; of the -' l i(ltlle Cretaceous, 

the L"pson dar,; <l1ll1 Tedingu1\ I)cd~. The (;oid~ ,Ire so mewhat 
alike ill (;()IllJlo;;itiun and they both (;Olltlli n ~ lIlalt grili n;,: of resin. 
::)OlllC \'cry dl!lJ'<ltt~ri;;li(; inzJlI'(,~;; ion~ of pl,ult,; are ('OllllllOlI to both 
iOI'l1l<1tiow:, tl ,~ ~ho\\"n OlJ ,\ jll'l'l"iOll S IMge, and 501llC rClssii" arc 
COllllllon to Loth, ;;till thcre i.,: II ditrel'cnce ill the [ ,HIM liS well 
,\." in !he mUUH! of t he ;;c,tilllcll t,; rhell1£etre,; , The latieL' ,lL'C 
~OHlclrh flt more 1",\I'iuhle i ll the CJli,;o.~ ("(HUl t r.'" .. where the sand
,~IOJl(,:,; .Ire ,;lightl,l' f'Qflr,;cr anrl h;"ll"c ,\ marc open tex tllL"C. 'f he 

. ..:aJld~tollC~ are h!!re al:>o Ic~s j}t!l';;i":lClli lI"ilt;'ll tr:I('Pl\ hUJ'i zolltnity, 

.\Ii this iJl clicllte~ le~;; opcn lI"aH'r~ in Irhkh :;C(\illl('ni a rion look 
]'l:l l:c in the (" hi~o~ rl'gioll. T hi .~ I"iel\" is cor]'()Q()I'(\te,"1 :11;;0 uy the 
.Jiffcrence ill rhe tlr" fnunas . .\i Ll,!dti PH";~ i\lllmOnoid .~ nrc quitt! 
I:OllllllOll, while in the Chi:;u~ eOIlUU',1" the;;e are rare all li t ile oyster 
l.llllily is ni lldl marc frequently in cI'idellce, This 11<\5 ,\ beari ng 
Oll the eco.'lOllli(: fttltltrcs of the coal ge,\II\';. \\'e .~ho \1ld not ex
pec·t to find thc.:c :1;; ('on.~t'111t ill the more nHi;1iJie !;c::diJlleJlt~ ill the 
(' hi~o,; cou nt!',\" ;15 the3- have pl"Ol"c[1 to be in th~ Eli gle P<i ,~~ region. 
Th~,I' were Jl\,l lic nellrcr to tile 5horc in the western couuir,\' and 
will nnhmliiy be more \'lI ri,lhle ,11\(1 IllIcel' i;l in, On (he OTher hand, 
i t hns bet'll ~hoWJl th'lt the B ,lttle~lmkc be.:l,; helong to the hue 
coal-hp.fi ring horizon of rhe 1"PjlCI' ('retn('eo l1~ ~eril.'~ in tIle West., 
;,nd Ihal ihe'.'" Irill hl'ilr expl onlt iull, T hey outcrop in i\ circular 
belt ,\1'01111(1 the ('hi.~o~ 1I\0\1llr.lim, !l1lel thi ~ helt ca n IlOt .I·et be 
1l'.~·;1rded as sufficienil .l· explored. It j,; trlle t.hat nil the outcrops 
\I'hich hare heen examine(\. .~ho\r only thin seam s. T he vnriabil ity 
of ih e bC'ds p ro\"f',~ that 10C'flllln r\ ~lld<len chllnges nre to be expected . 
Snch rnr; llIion~ l1lflY be for liL" I)e!t(']' 11~ well :I~ fo], the 1I"01"5e, 



j,t ,lilY rA ro.:, SOIllC thin SI.!UlJl;; uI'e ull'l.!ully knowll, uud in U country 
dlerc ruel i,;; us scuree lIS hen~, SOllie of the;;e migh t prorc pl'Ofii able 
to work on U i)tJl;1l1 scale untier pre,;;en t cOlldiiions. 

3, SI Ln:n. 

Ull the uorth ~idl.! of .-\iw,la ulouublin SOHle sih'cr-ucilring g,lieuu 
ha~ been milIeU. The working;; tire on bolll :;;iues of ,Ill u1'royo, 
Il"hidl COlllCS fl'OIll the west f1u d rUlls 011 the north side of ihe moun
tain . Tbe workings consist of sOllie three hundred feet of drifLs 
alltl ~! lol ft,;, .;oml.! of \rhich fo llow the contact of the ore-bearing 
nx'/':: ,Iud the Ciuolo limestone, which fo r m,;; the country rock, On 
tile 50ll th si(lc of the arroyo there r i;;C"S from this limestone ,I 
\'t'tlge->ihaped penk of Jlurtly silicilied malerial, which clearly at 
~"JltC lime, Ir;l~ H tilling in a cal'em in the li mestone allovc wllieh 
il now rj~(,~ . Th i .~ penk eOll"i;;ts of a ll ,llteretl conglomerate 0 1' 

hL'('t j,l , cont,l il1illg pebbles, uOlllelers, ;lnd hlrge block;; of salldstone, 
d r;ll'iUll~ kjnd~ uf igllt!OllS rocks, of granite, and of limestollt! 
j'1'0111 rhe Cretna'ouI!- al!- well ,15 {rom the Clll'uoni £el'olls st.rata, 

. Th.) iutill l';lt iull o[ ".i li(X>Ot!i1 lll<tt .. ri,l l hils nmc1cred thi~ llIass somc
,~I];1 t rt~ist,ll11 10 the ngen(·ics of we;l theri ng lind erosion, <l lld S(l 

,:\C (:01\1111'." rOl,k h,1,; ~l\ffcl'eJ 11I0l'e rnpid I'emovnl by lhe$;! ageneies 
I..]Jilc illt'< morc enduri ng filling l'ellIl1in;; in part intact. :\f ost oi 
!ill' O]'e OC'{<111"1'l'ri in incglllar len,ls nelll' the ('Ollla(' l of Ihis filling 
"'ith the l itJ1 ('~tulH~ in the \\",111 of the 'l1lcien t cavern . On the 
l,ol'lh ."i,k of the un'o.l'o a ;;ilicL'O l1~ tui,l, probably a precipitate 
f~'H1t1 undel'j.!'l'ol1nd hot solution;;, is largely in el'idenee over fI part 
d' the !:'urffl C'e of ,1 la rg-e hill. Jts contrJd with the limestone e,1ll 
I,t, Irn("('(1 in .~cl'cJ'i!1 lJ1;]ces, awl OC1:·'l.~ion .\I!.\' il tnke;; on the ap' 
JI"l1J',ll1("e of an igneom. iuiru;:!I'(', Some I'cry rich MC hus been 
tllh'u out from one of the ex p\ol'iltioJlS nCA r the conhlct at th is 

"('po~i t lI"i th ti le l imestone, 
I II Ihe mi n.\ of the '\"1'iter there i;:. no ,loubl thnt the mineT<ll 

licposiis at thi,; pl,l('e, whrd e\'e)' their \',l il lC, hnl'c esscntin\ly the 
~;1tl1e ori !li n ;10(\ hi~tory ns the 10d~ in the Shnlter mine neal' the 
( 'jlillHti t11ouni;\in~,· 'The IlI<l.t('ri"l filling- the ancient ca\'erm i,;; 

Q~ lilt' G{'olo).:,'· of th", ::<hnft .... · S il \"1'r .\linf' Di.~tr i.'f., p,.e~ i "io t'Onnty, 
Tp)o"a~, Bull!'t i ll The t -lIi,·,·,..,itr of T,':o.a.~ ~linenol .<';Hn·.'~·, XIl. 8, 1'. ,).I ct seq. 
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much more extensive here at .\. ittl(\n, and it poss ihly con,;j~f;; in 
par t of i,nt.rusive Illaterinl. Wha t benring this Illft)' have Oil the 
q\\antity of ore no olle Cllll HI~·. Lode~ vary from \)a rrennc~;; to 
the richest deposits known. They aTC alwa'y~ expemivc to explol'l.~. 
The explorations at Altuch, fIrc as yet not exten~irc enollgh t 'l 

give nn estimate of the qurmtit," of the ore, which in n pocket on 
one of the drifts wns vcry rich. 

4 . P HOSPH .\TE. 

Some of the rock samples taken from the slrala of the T renton 
nge nellr Ridge spl-illg, ~01lth of Peiin Colorado, weTe [mlnel to have 
specimen;; of the ~ 1!lnll ga ... tcroJlod C.Ifc1ol'U. This [o~.~il is cOlllmon 

in t he phosphnic-uf'll l'ing ledg<'s of thp. Trenton horizon in Tell
ur.:.:see, (lOU its existence here s\lgg~ted the desirability of h<l\'ing 
Il l, analysi;;; made in order to ~ee jf tlle limestone \\"oulJ cont<.lin 
phosphate jn t h is ,restern ficl!l. T II"o SIJJ[dl specimen>:' of the lot 
Lrought frolll the field 1I"el"c Analyzed nn,] one yielde(l 6.03 a11(l the 
other 1.70 per eent of pho~phoruii penioxitle. This is clea r ly in 
excess of tIle u~lI,11 phosphate content oC iimestone5, fi nd suggests 

the possibility of workable pho~phllte rol'k. 'r ile author hurl no 
suspicion of the exi~tence of any pllO~phnlc in these rocks at the 
time he W,IS in the tielr], aJl(l the ~pecjmen~ analyze!] 1n!I'C eolledc!] 
n~ IJpes of the ro('k and laken for tllC' fo~sils they C'onb\ined . T he 

regulnrity IIml pcrsi~tenC'e of llll' he<Mi ng of the Palaeozoic 
S(,diments will reneler exploration for pho.~phate-bearing rock easy .. 
;md shou ld Iln~' slmhl prove to hc of slIfficiently hig!1 gr:Hlc there 
i'i little doubt that they will he e:..tcm:irc. T Ile fiel ,] thut "hOlll11 he 
explored is coextensive with the C lhallo,: rirlg:cs hebrecn Wi\l"wieks 
and Del Xorte gn p Iln(1 fo r some (li .• tn n('e fa Ihe northenst of \\";Ir

wicks. I n IlppCHl"lln('e thE' pho.~rhnle-hearing rocks do not {lifter 

mudl from olher limestone. 

5. B r.H"K ) r.-\n:m .\ I.:;. 

'r he re(]u('lion of the qlliek·:.ilq~r in Ihe Terli ngtHl minE'S hns 

ereiltcd nil lln~te'Hly I11nrket (Ol" hrirk. This mnrket hns bfen ;Oup· 
plier] hy )Ir. John Dr.I'Clcn. who fin!l.. n ~ tlitahlc et1.'· on lower 
'l'erlingl1n ('rec].; . II i;:. ('In~' Mnoi~to of the 11PpCf Ih1"(>(> or fOIH feet 
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of wash, or nlhlvium, near this stream. The clay IS tempered by 
the addition of a "sand," which is really the soil formC'n troUl a 
thoroughly ilisintegrated intrusive al}(]e~itic rock. T he brick is 
of excellen t qmllity an!] has proH~tl to stanrl <I white IINlt for six ty 
hours. It is free from cracks ~llld ha~ a nirty g ray or cream col or. 
It is ha nd-made. ~Iln-d ri ed , and hllrnt in sqlla re \lp-(l rnnght killl~ 

with thick adobe wl\l1s. '1'lw tobd O1 ltpll t IIp to thi", time (HH14) 
j~ 1.2Ml.flflfl hri('k~. T he hl·jrkYlm] nil'] kiln~ :I re loratpd n "hort 
,lislal1('f' lll"lrtli or Dr.rclrn';: r;ll1C'I1. 

• 



BULLETIN 
Of THE 

UNIVERSITY OF TEXAS 

SCIENTIFIC SERIES 
VOLUME ONE 

AU S TIN , T E XA S 

1905· 1007 



CONTENTS 

13uHcti l1 .~ I , 2, :1 ,lllO ·1 an:: rcprill is properly belongi ng in the 
Repn'td Suies .. nnd are thcl'cfOl't' not to he hound with th is \'olume. 

5. T esl of a l'cl"l ica/ Triple EXI,uttSl01! High-Duly Pwnpillg 
Engine ilt 0lleration at the Water IrQrks, Sa" Antonio, 
T (':ms. h." A. C. Srott. 5~ p .. illus. pI. 1905. 

6. l'rgrfalion il! lhe Solol Cou-I/[,.Y in T exas, by W. L. Bray 
24 p., pI. }!)05. 

7. Olm'r/"uliolls 011 the lIobils uf .Some Solitaty n :IISpl'l of T exas, 
h," ClUJ HartmAn. n p., pI. 1905. 

8. Til e Profr'cti01~ of aliI' No/.ivl! Hird..~, br T. Ji. :\Iontgomer~· . 

Jr. ::i0 p. 1906. 

9. The A m'lill !;'lechil' lfnillf!l.ll Syslem. hy members of the 
seniol' cI :1 SS in Eled l' ical Ellgi neel' ing-, 1906. 123 p., 
ilins. pI. HIOG. 

10. Di.~(,'iblllion (lild Adaptatio n of the Frgeiafi.on of T exas, by 
W. I~. Bray. lOS p., pI. map. 1906. 

11. A Skdr.h of the O('%.?.11 of lhe Chi"Oi; Country, by J . A. 
Udden. ] 01 p. ] 90". 


	A Sketch of the Geology of the Chisos Country, Brewster County, Texas.
	Table of Contents
	A Sketch of the Geology of the Chisos Country
	A. General Topography
	1. Differential Erosion
	2. The Graded Plains
	3. The High Beliefs

	B. History of the Drainage
	C. Stratigraphy
	1. The General Section

	D. Geological Structure
	E. The Caballos Ridges
	F. Overlap of the Cretaceous
	G. The Rocky Mountain Uplift
	H. The Great Terlingua Fault
	I. The Sunken Block
	1. Faults
	2. Folds
	3. Christmas Mountain Fold
	4. The Mariscal Mountain Fold
	5. The Chisos Mountains Fold

	J. Summary of Geological History
	K. Mineral Resources
	1. Quicksilver
	2. Coal
	3. Silver
	4. Phosphate
	5. Brick Materials



	Tables
	Table Exhibiting the Formations Identified in the Chisos Country
	Analysis of Limestone from the Buda Horizon, One Mile East of Boquillas
	Analyses of Limestone from the Boquillas Flags
	Analyses of Specimens of the Lower Chalky Ledges of the Terlingua Beds
	Section near Chisos Pen
	Section north of Chisos Pen
	Section south of Chisos Pen
	Analysis of Tornillo Clay
	Analysis of the Chisos Tuffs
	Analysis of an altered igneous rock from the east side of the Rosillos Mountains
	Analysis of Precipitations from hot springs in the Carmen range on Rio Grande river
	Analyses of coal from two miles southwest of Stroud's ranch




