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2. AREA EKAMD&':D

4s peologleal examination primarily roferred to the areas comprinei
n the Ramon ¥illars property, of which the mater rights have bsen
acquired by Measrs, O’Hea and Kemnedy, and the land of Jose M, Vilars
and & southexrn lh'ip of the land of Francisco Vilars, of which she
options %o the water rights are held by Messrs O'Hea and Kennedy. These
lands are located about 20 km, south and slightly eaat of south of
Cuatro Clenegas, Coahuila, along the east foot of the Slerra de San
Marcos, In addision, a sufficient meological eminat.ion was made of

|_~wug.uo el Cu',ssgw '(' ?g‘ﬂd

the wess side of this ridge and of the east side of the valley in which
the leased land is located, té determine the trend and the general com-
pesision of 4%he faulting in this region, The examinations occupied
aboud ten days in December, 1920, '

3. TOPOGRAPHY ARD GEOLOGY OF THE SURROUNDING LANDS

Topographleally this territory is a pori".:lon of the Cordilleran or
Rocky Hountains foothills country, and consists of long, roughly
parallel, steerly tilted antiiglinal ridges separated by alluvial-
covered ni’lo;l. This fype of tepography ia common in Trans-Pecos
Zexas and Western Coahuils, and presents many geological similarities
wherever is eccurs, , _ | .

_The valldy in which the land in question 1ies is & gently sloping
wide valley Dounded on the west hy the stesp Sierra de San Marcos and
mﬁomttqﬂ:cpamllelrangonom;shm. The slope of
the valley is %o the nopth and slizhtly east of nerth, and the drain-
aso'(n-an lprinan)- is naturally in that direction, and empties from
the valley eastward through the Fuerta de San Juan, near the station
of San Jusm, A% 1is northern end the valley is wider and lower, and
formerly contained several swamps, of which all buit one are new !dﬂ..lml
leaving & Sypiesl "salt flat®, with white surface incrustations! of
varfous sodium and potassium salts, calolum carbonate (in #he form of
loose ealichs), eta, ' B

The Ban m- Range ends nmly in the alluvial-covered pla.:l.n
at & poind about 1o km, slizhtly west of south from Cuatre Cleresas,
ty a change of direstion in the dip of its strata, mroducing iu:lng,
=herely the sireda which south of this point habe been trending nearly

Dorth-south now plunge down into the alluvial plain around the whole
mnh end af dtha Gaw »o-—- -
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creates a aynclinal valley running roughly easte-wesd, at the norsth end
of tie San Marcos range, and in thils wvalley the railroad from Cuairs
Clensgas rmumns west throurh the Pusrta de Jora and thence te Sierra
Mojada, Curiously, thls synclinal valliey is bounded on its north by
a tall anticlinal cresc rangs, the Slerra de Anteo)o, which thus has
a course nearly ab right angles to that of the Slerra do San Margos

v

snd other north-south ranges,
mmaoa.st slde of the Slerra de San HMarcos sensists of vislble strata

dipping eastward from the ecrest of the range at low angles (up to IG‘),
and the north end has variable low dips (up teo Iz’], The west llﬂpl

en the other hand, has mainly steep dips, whieh bagiming as gentle
dips (12°) a% the northwest end increase southward (129-60") Loxr -
umn nlmﬁeﬂ. and finally in the neighborhood of the wax factery
are in part overturned (110°); this feature is directly connected with
the major taulnng of tl;i; 15&1“3, as is explained later, The over-
turned dips are accompanied by & parallel-irmnding large fauls, which
gives rise %o considerable springs, - The Slerra do San Marcos is thus

an anticlinal ridge and the slopes of the sldes correspond to the dips
of the limestone strata; ths ridse was produced by a lateral er an
upward thrust (probably the former) which elevated the strata in the
centrel parh of the ridss sevaral humdred fees above their lovels as the
two bases of the ridge, and the dislecasion and adjustment frem Shis
hrustare responsible for the hreaking of the strats ab the bases of
the ridge, which produced the parallel faults and She resultant springs,

The valley to the wast of the Sterra do San Mareos 1- likewise an
&lluvial uuq with & considerable depth of alluvium, hut bcnuﬁs this
the underlying strata are mﬂq rising to the west, This riu westward,
which is seen already to bcsin én the small hlock of strata Just wesd
of the maln fauls on the west food of the ridge (near the wax ficsory),
1s sesn % continus to the horizon inn the foothllls $o the west of
tais valiey, |

Tuming now $o the range--Ia Purisima--lying Jjuss esst of the leasdd
land, this ?maiamenhhmmhianmumuthmupmm
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of she west 1imb removed by eresion, On its west sldpe 1t has a wess S
dip, as #ecn at San Fabls, and on 1ts east slops it has a variable sast g
ap, m.ac this 1s Whe general type of structure of all ihe ranges E?j
between Cuatrs Clenesss and lionelova, a fact which 1s readily ascertainid gé;
frem the train, E]




This ridse at ils noru: cnd, Lowards the Puerta de BSan dJuan, decreaseﬁ
in height and becomes more irregudar in its trend, turning in a more
easterly direction; these changes of dirsction are partly erosional and
partly stnlcturﬁ.

,.Q.SMO?TEEGEOIMIOFTEEM

A, The Geploxical Section:
®wo meneral classes of materials are found in the area under
considerabion:

(1) Limestones and Cenglomerates, Sandstones and ether massive
-~ recksi----in the-HOURTAIN RANGES

(2) calicho, tepetate, pledra tosea, seil, sand, gravel and -
beulders:-—-~in the VALIEY ALLUVIUM, .

The firss class is marine sedimentary reecks of Cretacecus age and was
deposited herizentally before ihe sccurrence of the earth mevements
which resulted in the formation of the meuntain ranéu.. The secend clams
is recent or in pars inu}nmu; Pleistecene land and fresh-water depe-
gidlon, and has been spread ever the valleys 't-hruugh being breught down
from the weathered and uliﬁtﬁagratlng meuntaing; this process 1s conssant-
1y zoing on, as the large alluvizl fans at the mouths of the present-day
canyens l@pmmu, ‘The first class of reeks is subject bin-the folding
alresdy described; which has predused im 1% antielinal shructures in the
ridges and m structures in the nlinjr;,'_ The secend class of
materials is enly ¢contly depesited, and 1les almess horizental in the
valley, Tais material has onme characteristic feature: 1ts assertment,
Upen being depesited 1t was asserted, so_that the largest beulders and 4
gravel 5¢nnrn.11: 1le close to the ridges and the finer material lies .
nesress %o ihe center of the valley, This has 2 bearing en water accu-

i mulasion,
IN SIERRA DE SAN MARCOS: ‘ Thickness Age
b NCHTR e Feet' r
A Magsive bedded, indurated, somewhat magresian ° ’
caverneus limestones, sparssly fesziliferous, C /
containing lecally rudistids, Hippurites g
aryphea, sehinoids, Ostrea and ether sheils,..... 400 CEWOMANIAN | X
Sefter, whltey, thimer bedded limestones, with . j;’g
‘m' mqn“l'colltp---'..l_.'ntl-ll.‘l-_'..Ol.‘l 25- mm (?) g;ﬂ
Mapsive cavernous limestones, ne fogzilps seen,,,.. 300 APTIAN Egg
) 1 18
ConslnorafomiSandshm...,..,.,_,_._,,__,,,,__---@95— NEOCOMIAN (2) E%E
In the hill ab San Pable, Limestones, thim bedded end marly and (524
sarry fessils which indicated their prebable Censmanian age were Eg
tound, Tha fessils (peorly preserved) are: Hemiaster, Ostrea, Nucula, |E>2
$ella, ets,, species indeterminate 8OE
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B, Geologica] Siructurs; T SNOTLDATION HELL I G300

The structure in this reglon nay be sunrzrized in four greneral
groupe: Antieclines, Fonoclinss (Terraces), Synclines and Paults,
Thess are, brilefly, from wect to casd aeress the resgion, as followss

(1 Honeelinal mountaing west of Sierra de San Marcoss:

The large and scattered group of ridges and hills lying wess

of the Sierra de San Harces, and possibly the country west of thege
have a general monoclinal structure, with eastward dip, The Creta-
ceous system of rocks, known from localities on the west border of
Cozhuila and In Durango descends in elevation eastward, throwing
i%s water horizons at a lower level, and plawing the water under
increased presours, a3 has already bsen described, Probably shis
monccline is unlroken by faulsa and fissures, since the area traver-
sed has no saprings, The east end of this monocline is scen as

1% ends in the synclinal valley just west of the San Marcos Range,

(2) Srneling west of Slerra de Sen Harcogs

The valley to the west of this range is =z syneline covered with
oaliche and alluvium, Saveral largs pszos lie near the szsh edge oft
the valley, not far removed from the large faults at the wesd foot of
the San Earcom Range, A larze laguna collescts seme of the water and
is 1%s30lf drained By the San Mareos River, KNeaz the wax fao
there 1s & block of strata consisting of a Besiward-pro jeeting hill
of basal commlomerate, which lies betwsen the main fault and a
28211 subsidisry fault, This block next to the subsidiary fauls,
shows & slight east dip due to arag,

(3) San Marcos Wepe-Pault:

WAl fauls, with an unknown displagement and a downthrow o
HEE; traverses the west foob of the San Marcos Renge sn 1%p
' iud&.m farther south cubs farther-up on the nmountain,

B scuth strala ocn the east side of the fauls are steeply
$1ted; 85 Wie photographs show,
1% 18 168 improbable $hat thers is further secondary faulting
bealdas She susll subsidiary fauls mentioned, This 1s made more
probable by the fan6 thad some of the wore narihern largs pozes

ire Tesabed to;far vesd of e main disturincemamless hey sh

”lmm 8 for underground water in the callche depodits
This fauls is perfectly visible and its :

large amoumd of wahey lem in thip m]_.;T:mum 'nh o

(4) Bsn Hareos Anticline:
As previously explained, the Sierra de San lareos is an asymned-
¥i¢al snticline, With the stecper &ips 8o the wash, Fals Snal.

elinal structure is deep seated, and water nigrating down to
this region from farther west na has to follow the/fol

hump
sloping surfage (monoeline), If 14 " mp
Slogupe, by il 01‘!11:1_1_ :.nhw
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on the east slope of the ridse 1s a structure which besins at the
northeast emd of the ridge as a very slight monoclinzl flexure,bub
on going south increases in intensity, until finally oppe#ito the
leased land 1t has closure of about | or 2 meters, South of this
point the new anticline formed increases its amount of closure
do that %o the south the ridge beocomes structurally aplit inte
two, with a synclinal valley between theam, This valley is plainly
visible, high up on the ridge, from the settlement of 0'Hea and
Hennedy, Haturally therefore this anticline is separated frem the
" main bedy of the ridge farther west, by a distinct syncline, which
tovards the north is grafiually shliterated,

(6) San Mapcos East Faults

This fault was not seen ab any place, but is indicated by the large
springs whlch appear near the east foot of San Harcos, in a rela-
sively straight line, and particularly by the hot springs, which
distinetly indicate fayliing, This stralght line is not parallel
with the east foos of the range bub diverges from i3 on going south,

(7) Sxpelinal Valley sssh of She fan Karees Renxe:

s valley is cavered with alluvium, which obscures the gsol
struchure, IS is therefors impossible to say, without n.‘lf” lo;ﬁ‘:at
what peint the strata which are dipping east siraighten oud and
l‘._i.l':’ﬂm east, like the rocs seen on the sast side of this

(8) San Pable Monoeline and Fault:

This structurs, lying along the wes’ foot of Lz Purlsima, at the
village of San Pablo, has been descadbed, The monoclinme passes
southwards into a fauls, from whigh springs issue,

(9) Purigima Anblolines .
From #hs yalley near the leased land, lIa Purisina has
ance tt a .trunuto& antisiing, The upper strata have
Pable 1a wegh, towards the walley, - axi range
vest-southeass, znd paraliel h%mmh

(10) gleres de Auteole spd fierre de Nenohaos:

Thess rldges, lying naril.li northwesd and nartheast of Cuatré Cioms-
s2s are felded transvers %o the other ridges, They are anticlinal
ad leash in partd, This reglon was not investigathd. They are
ted from the northweat-southezst trending ridges by synelinsl
eys, and probadbly are faultad ad theiy-bases,

’
i
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5. PRINCIPLES OF LATER ACCUIIUIATION

The geological features of watar supply can be briefly de=-
fined as follows: s

The Sierra de San Marcos 1s a nearly straight anticlinal ridge
with its axis trending west of morth and east of south. ‘This meens
that instead of its rock beds (atlrata). lying horisontally as they were
originally deposited in the sea bottom, the strata weke uplifted along .
the centpal axlg or crest of the range, and from this bigh point each
individusl stratum dips toward the valley on each gide of the range
end finally phunges beneath these valleys, The dip 1s relatively slight
(12°-12%) on the east flank of the rldge, end is steep (20°-110°)
on the Im flank, .

ﬁh group of rocks which composes the Sierra de San Harocos
dips . mt.tnra wnder the vallsy on which the land in questlion ia luateﬁ
snd &t -soms econcealed and umdstermined polint baneat.h the valley begins
to rise again so that as 1%t continued into the Sierra de la Purisima
it is dipping gently (12".) to the saagt, These rooks therefore form a
synclinal trough (or synciine) in the valley between the two ranges.

(The photographs will show clearly the dlip of these rocks).

A & is s wrt;ul bresk in & shast of mk, produced by
unnqul‘; streases {of 'iight, presaure, ota) on sithar gide of the bmk,
by which thn portion en m ﬂ.ﬂ sinh or the portion on the other side
riges, The poruanl are ealled ttult. blech.

Paulting is generally (almost nniveuany) assoointed with dig-
turb:nces such as have given rise to the folding into anticlines ‘ana
synclines seen in this regions, The smount of vertical displacement is
oalled the throw of the fault, For purposes of water migrationsalong
faulis, the amount oel.’ throw is fammsteriel, so long as a definite fisecure
is produced by faultings the throw may be only a few feet, but 1t has
nevertheless prodused a gharp break through shich arteslan +tar undep
pressurs may sscend, . ' ' ‘

Underground water ecouras in shests or in sireams. It ocours in
stroams only very rarely and under special canditions, ss for ins tam.‘
in a esvernous limestone; in uhs.oh solution elmm,eli have been formed
by watarounder artesian pressurs. These soluti.on channels are formed
shen water in "sheets" (i.e., in perviops strata - sand, etoc - inclosed
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be Toen irmervicus gtratc) conecvnters o region of (reator colunility

-
and dicsclves praduclly an irregular and usually chert ch:atnel. This
vhencnenon is frequent i~ ecves mmdé along foult limeoe. Tie limestones

wnderlying the Sierra ée Cen arecs are of this character as shoun by

thelr covernous ond jointet_ cendition at the swrface. (See pzcvt grarhs
of caverns).
A dipression at this point is relevant. It may be asked, ¥hy
do these limestones not have such vater from solution chamels appearing
‘at the surfage at mgmercus places? The ansuer 1sj Only the éolut—icn
chanels ﬁh;ch cre comnected with pervious vater-bearing layers. can
release water. Dot all eave:ng in these limestones are present day
solution ehmrmels; some ers due to expansion and contraction trcim heat ,
cold, frost end rain} some &Fe enlergements by cleavege of Joint cracks
prodnced uriginaliy by earth rovements; scme ere smcient solution
¢harmels vhose source ig now removed by ercsiom, In general only those
golution chanmels in close mroximity to faults erc vater<bearing. The
odoards ond Glenrose iimestones in Central Texas exposs large cavernm s
" bluffs from vhich nc water ememges; vet in other locations the same
strata um!a;'gvmmd are :rate@—baarixg.
' mgzumémoecurs prmipﬂlymmts,ormma—

haaring ma&n of suffieient porogity to allow the vater to pass.
MMW is caueﬁtadbythe same atrntum at its mturop on

of the 'rmter behind it from the ssme auurea. it fnn.m therefore that
i1f this water is oot mmmmmuaam thapormm ztrntm
rmst be eonfined by impervicus nmmvemdbe}.uu.uum theaecm--
ditions tha unter collests under Mm pressure in the structurally
louest spets, i.0., In rnnl&m. {Cil and gas through lwdrOstatm
prosoure from below, colleet in the structurally hi.g‘heat. gpots, anti-

¢lines, and &mea. ginee they float on the water, If the wnt.erfis shsent

they enlleﬁa_t in synelines by grav_itv, 1ike uater).

Unéerground artesien woter is therefore under veter rressue,. g%g
and while 1t 18 mot in astual mobion vithin its reservoir, it Till be EEL
foveed upusrd by hydrostatis mreeaure, vhere it finds any cpening in 3%’5
the strota, &8s o t:ult, goluticn chennel, well boriﬁg, otc. g%g

Tnder t]z@a conditions it may be :lmkad: Uhy does ot vater ggg
emerge over the vhole length of a fault insteod of at one spott gﬁg
The snever is variocus. The fault may be mochenically or chenically gg
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(by veo=scluticn) cecd d at- oest places, T fault of megt vlazeo oy
_}m-;c an ceont ol Glorlacoreont ouel ap sonlc (D poervious etrotunn
iﬂtomally by fmlting en impervious stratun asainst it. Loluticn
chemnels may be 1avornhly develcoped only loecally, Finally, a fanlt may
ghiow scepage or molst arens over & considerable ﬂistance. but rcive rise
to springs oaly locnlly. (In case of a ealiche cover this ~ould e
invisible). ' _

T+ is evident them, tiat in an artesion vater owea, fault
springs ove to be investigated for thelr uater output ond if this is
not suitable for any reason, they are to be used ocs indiecators of
faulting end as inforratio: fmm loading to the location of the best
gites for &»ﬂling.

The ra¥foll of thie region is negligible, oné is inadequate
‘tor o purpeces.

The available water possibilitics of this refflon arc tiree 1n

mrTher:

ssopage voter, such es ls found in ghallow canalsy

;1) cpringn cf varicus elacses, ond tihe streang floving firan them;
3} Artesion vater, as encommtered in drilling or tummellling,.

(1) springs.
An exsminetion of the region was made to detarmine the geologe

iceal mmu&mmmwmmmma'we loeated. The
mnmmortmsm«mmoa. thewaqthasenf
ra Purleima, ehé i the irtervening valley, o of two roin elasees.
(a) There are springs nisingdxmutlyfrmﬂam mthamdarlymg
rocks, thich ore lmown ks fisgpure springs op fanit sprincs. f‘iththsae
mﬂmmmmmchmafmtwﬂsmwum
- directly ﬁbamad. tt which there is good rcason to bel:i.eve ’.u.a on @
vory ncar such fanlts.
(b) The greater muybex of sprongs are gpringe s.m.mted below these fanlt
iines, and deriving their supply from veter tvhich hag sceped through
the ealighe gand end pravel of the valley floor and come to the surfaee
in scstte@éﬂ springs, mainly Iat lower lvels. These may be called seep
springs. - f f
Ghis classification is not wery atrict, due to tho congean'rent
of faulting by caliche, soil, ote., in Yo valloy; but the springs axe

v

a1l undoubtedly of these tuo clagses, though in a fev cases it is
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difficult to say to iw.ich class 'a iven spring belongg.

SAN PABLO SPRINGS
The clearest instancc of springs arising from & visible fault 1s the
group of three main springs located just south =f the village of San
Pablo, at the west foot of La Purisima, Immediately east of the main
north~south street of the village 1s & small hill, which ia a struct-
ural outlier of the main mountain, The strata of this hill show &8 the
crestof the hill a sharp monoclinal flexure with a ntaaﬁ west dip
(50°) and a gentle east dip (12°), This flexure 1s followed 300 meters
gouth is seen to change into a fault of small displacement, and from
the iimestone along this feult, springs of congiderable volume e?iaa.
The fault is parallel to the axis of folding o both mounteln ranges
and to the faults at theié bases, and 1s préduued by the same lateral
thrust whioh folded themountains into antiglines.

A short distance northwest of these spfings and at about the same

elevation there are two small groups of springs which apﬁaar to rise
out of the ecalehe mantle at the edge of the vallsy, but which in all
prrobabillity are connescted by short solution channels to ithe fault whioh
produces the water in the main springs. Favoring this 1dea 1s ﬂha fact
that there is a steep downdip to the west ofi the west flank of the mono-
clinal flexure mentioned in the hill at San Peblo, The monocoline wuuld
tend to concentrate under underground pressure the artesien water which
had arisen through the fault, This water would then escape down the
dip to the bame of the h111 end pass out through any channel or fissure
making 1ts exit upwards at the first break in the strata. (It boils
up from the bottom of the holes, and has the appearance of an ordinary
fissure spring.) This water may all be considered es of the seme
geologlcal erigin.

A point of interest for the pro%a&t at hand 18 thqi if this water
ariaing far to the west of the Siarr; de San Marcca, traverses ﬂhﬂ
synclinal valley near San Pablo snd emerges at San Pablo with {he force
and volume obssrved, 1t must bhave a canéidarabla artesian pressure

beneath the valley, snd drilling shonld without difficulty produce

JELNED AHL
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flowing wells,
It 13 steted by Mr. Kemmedy that still farther east, on the east
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slope and higher valleye of La Purisima thers are flowing springs of

|
fair volume. The argument just stated appllies with greater foroce to
these, on account of thelr greater elevations '
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SPRINGS WEST OF SITRRA DE SAN MARCOS

Near the west foot of the Sierra de San Marcos there emerge BEVETAL

springs of condiderable volume These drain around the north point of

the mountain inic the Rio San Marcos which atv a peing..southwest of
Cuatro Clenegas is largely diverted inte an eastward flowing canal,

fhe floor of the valley is strasified rock and the larser springs emphy
into an exbensive lagma from which the river flows,

There is abundant evidence that a leng straight fault of consid=
erable displacemen’ skirts the west foot of the Slerra de San Marcos
and gives rise to the line of springs near the mountain, A% a point
spposite Quintercs, the divergence of dip between the east and west
fauls bloeks is sufficiently striking te make the fauls perfectly
visible, The strata t.f thiz last block are overturned, having a dip
of as mch-n. 110°, The everturning is gradual, and the d&lp increases
from north %o seuth along the West foot of the mountain, The dip eof
the wess bhlock 1s very slizht (10° west), These strata upen paszing
westward hmm horizontal, and.-in the mountain farther west there is
an east dip of ten degrees or less, s2o that the valley J;ust -wesh of

- dae &ln-flhron Ranze is alse a gentle ayncline,

nthmtmhnatumwouththoomr.er
anms nﬂi“miyﬂt m@wméuumm

SPRINGS AT THE BAST FOOT OF THE SIERRA IE SN MARCOS

Such fauiing as exists along Ahe east foos of this ridge is invisible,
due %o Ahe ¢aliche and soil mantle which extends over the whole valley
and up 4 ihe foot of the ridge and into the mouths of the cpnyens,

The valley alluvium consists of soll, degraded reck, gravel and houlders
Iroushh down by weathering from the canyons of the ridge and deposited
en the plain, msamuﬂalrmormnhmtmu mdﬂuulm,
are seen a% the mouths of the canyons, The ca:uch- and mineral cutins
of this valley solil has been fwroduced by subsoil utar gcarrying

calciun carbonate, chlorides, sulphates and other salds to the surface
by eapiliarity, and upen evaporation leaving these saljs as a whitish
deposlt more or less mixed with seil, This n]:uv.!xl mantle has never
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been penetrated in the valley, btut it 1s unquestionably undar;adn, &8 . -
an increasing depth toward the center of the wvalley by the mountain
linestones and conglomerates, part of which must be penetraisd by -the
d®111 if wells ars located in the walley, These valley strata are

enly in part the same streta as the mountaln stratas, being mainly the
lower strata, The slluvizl mantle is saturated with water atva

shallow depth (5 meters or leas) and at 2 less depth 1ts water conkent
decreases rapidly. ‘ |

The presence of a fault aleng she east foot of the Slerra de Ban -

¥arces, which is assdefinite in 1ts effect upon water production as
mmmmx nmmwmnnam-uehommm
leased m;m the one near ihs northeast end of the range).
nlhwshmtautumtmiblu muﬁnnnﬂ.edwuq

alluvium and caliche, a narrow done can be delimited, within which

i% oust run, This is indicated on theo map, The main springs whigh
indicate the existence of this fault arise in close proximity to 1

en the down~dip (valley} aide, These arsg Tio Candide, ths Hetb

Springs, Quinteros, and the émt.g fecla springs, Their nearly

straight aligoment indicates a fault of sonsidsrable displasemens,
-mmmm (ml may be due %o solutlanﬂ:ml;, MHoshs of the
ether -prlm lq,ﬂu mn are sespages springs, No sypings arpise on ﬂu y
up~-dip nuns sﬁo fauis, a fach which helps gresily in liniping its L
mmmunmumua@.m-mtwhaemmm 3
of a plunging anbicline seen in the seuth face of the Bicm de Antnjo g
(See photograph), Tut wnis 1s deubdtul, '

nmab-:mnmuaMtormmwmm

there um water under ressure, why do %o not have springs of
large flow, like those of San Pable and the west side of the. San Marcos
range? Mosht of the springs on the east side of San Marcos over-
l1ain with caliche through which an irregular drainags chamnel Has been
eud by the s;ring; towards the north end of the area there 1is a com-
pach gravel, infiltrated with caliche and intermingled with finer wash
material from She range, ZThis cap in the valley disperses the water . |
prossure and much of the fiow :11r used up !.n :att_xmﬂ?g lhe allu¥ial
material with water, A Santa Tecla tho water underlies,s pledra Soses,
a cavermous, indurated caliche (caleium calbonate) 1«5;. This 1a trus
also at the Quinteros spring and elsewhere, The fauls at San Pablo is
‘entirely, and tht fault west of San Marcos relatively, free from this

P A P AR ey T R e e
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caliche overbedding, OO L WO atang
And s$ill ins spite of the calichs, the ganta Tecla spring 1s one of
the largest in the region,
The water-logred caliche and the mm-off from the larger springs
Bupplyo the amaller pozos as lower elmt:lnna in the flat east of

Quinseroca,

HOT SPRINGS: Hop springs in this locality indicate the close proxim-
ity of strong faulting, Hot water does not run in strata, Some of

the Coahulla mountains have velcanie rocks at places on their surface,
where they have suterspred m&-m«. The nearnesz of these voleznics
indicates the source of the heat for the hot water, Hot aprings are
known from nearly similar hmzt:lu in Brewster and Presidio Counties,
!.xu The la.rsarotihohotlm'msa on the lemsed land had & flow in
Dwamber 1920 of 5 1itera per sm&; approximately; cloan:lng and

e ucaﬂtim a1d not mhrl.nly increase this £flow,
& Ow\t . ‘ The main interest of

ounerum.pnu m.mmmmuﬁ
ted areas farther up-dip ttomm Ban Maroos nuw-), I8 eould
mthmmuthatmm
1ine of faulding, nomuazwpmmm-rm

same 4ype,

2 SEEPAGE WATER | .

The method Yty which the m.il and subsoil in this valley have become ~
waterlogeed has already been explained, . _

There is an inaignificant yainfall, and the tetal usilizable
water supply is undersround, Water carried in su 1ean porous
sirate froma a distance arises through faults in the ptrata and meets a
genmpied bud porous cap of gravel, boulders, calichs ahd #oll, The water
is diffused shrough this cap and aigrates hmm by gravity, There
is hovever, a sufficient supply $e keep the 'vl.nq sell saturated to
_within abous 3 metars of the mmfasa wi4h Tannl s ndd e
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There 1s little need to discuss the production of water in quantisy
by dlgping long canals to drain off the diffuse sub-surface water, .
It is found that on digsing a hole tha water is drained inito the hole
along radii from all directions and the local water saturation is thus
decreased if this water is removed ‘hu a canal or sther means, In other
words any canal lowers the "water table® or the level of water satu-
ration in the soll, so thad after first drainage the canal ylelds '
disproportionately little water, Since all this water in the valley

. 8811 comes from below (im the stratified rocks) it is simpler %6 try
%o get the water at its original rreaszure and amount, before thau have
been d!.ttuicd. The wuession of eanals for abtnmj.ng water has h.ul

nnnilnmhlo 4rial by -mﬂm«, and therefére nothing mere will be
said here,

_ 3 ARTEEJAN WATER
(a) M of the Artesiap Xateps
an a.ecmmt 6f the sparse rainfall in this region the source of all
underground water must be sought at considerable distance from the
. localiny lm_ﬁmtid:.m Upnsiderable amount of water which comes %o

the m«m ﬂnse miauu springs indicates ltrons u't.uilm r-ur-
voirs, In

: ahm of more en.nt mtomt:lon i% nay be conjec-

J_e'é \_ .

of the lmbrlylns rocks, In hnn, the escape of water from the springs
doés mt uhﬂluly I.nﬂuende the flow of wells,

Is 1s 'llhn!nhms thad thane &rteai:n possibllities have net already
been more tmmhly tested lgr irinln;. Seme wells near MJ;., abou
50 km, mrtauat of Cuatro Cienezas (elovation unknown, mhnbly

o
than Cuatro Glenegas) have preduced water thas rose in the well to ;%E
within a shert distance of the a'urraoo. At lower elevadlions this water E%é
=ight flow from the well under 1ts owa pressure, %gé

I8 bas beeh surpossd that the soures of some of this water 1s the Egg

—D HNazas River, Varlous persens have stated $hat the Foarly rise .i.n the jggﬁ
Raczas is tnuued by an inereased flow in the springs at San Pable, %%%

The Nasas' lwm- 48 peculiar in being the largess river in Mexice thas E

has no outloi 'lo ‘She sea, It Pises easty of the Continental Divide S8
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in the mountains of Chihuzhua and Bu..ra.na;o, and during the season of
greatsst flow carries an innense body of water northeasivard to the
Laguna reglon near Torreon and San Pedro de las Colonilas, where the
water gradually is absorbed info the ground znd disap.ears,

Eow there are good geologlcal reasins for supposing that the easte
vard dip of the Cretaceous atrata seen in the walley just west of tha.

San Mareos Range contlnues very far %o the west, and that on golng wess

these Cretageous strata are constantly rising in altitud.a because at
Sierra HoJada and near rnrreon the crata.c»us ia atill present at I.

much higher olatatian wh:.la at San Pedro dsl Gallo, Durango, the undar—

iying Jurasain is present at a higher elevation,

The pervilous and :lnpmiau.s Cretaceous strata thus din nn. towards
she Guif, ﬁm.ma ideal artesian conditions, in moss respects very
sinilar te tl:l,.oae seen in Texas, Purthermore thers is mood reaszén o
Shink that the water preasure this produced is not sxpended hefore the
water reached the Sisrra de San Msrces region, because the intervehing
region 1s an arid desert devoiad of flowing springs, This points %o an
absence of faulting cn a large seale in the strata of the intervening

Toglcn, and the commmt retention of the mdﬁry‘omﬂ water mresaure,
'mwmumormram 1t reaches the region in queskion:

mﬁeremiumhlamnmpreaam, an mmmsmnm

(b) Sondisieng for drilline in this resian:
The eonditlens for &riiling are hrlefly:

Drill atv u low 2 level as ia omimt above the cunal level;
@r111 on the up-dlp side of & fauls; locate the site in any symelinal
area presen$, in order %o accumulate a greater flow of nm; keep
freguent and liberal samples of the eubtings, each acom-atalr Q

labeled with 1%s depth, Such a site for a preliminary d@rilling hag Halisa
already been recommended, abouti5o meders northwest of the larger hot é
- = I:A-‘
spring on the leased land, and keeping within the area of the present %E%
Sz
(original) leased land, m:muon of timse cuttings will turow Egi‘a
a
1ight on the aritesian water mﬂtzom of the arsa, é%é
1 <=<3
Fem
mmmmmmmmr | g%é
- - o
: g
Unfortunately 1% eamot be stated resitively thas drilled wells in this %%E

area will nﬁ.nb.cama the volume of water issuing from lprinsl in

z -

THE
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this valley 1s so great, a high artesian rressure is indicated,
The recommended locabtion is the mosd faverable one on the eriginal

leased land for producing the greatest flow frou the well,

(d) Depth 3g Water:
The depth required to reach water at the recommendsd drilling site

carmot be stated, It will pribably be necessary to penetrade the
conglomerade &%t the base of the San Marcos range, 1f ascending waters
along the £ault 1ines or their selustion channels are not struck.

An original estimads of 100 mmlormshlraoornt waa mads, blud.
mmohmmmdnﬁhhﬂmhlnma IS =s

stone near the. fault, mmmmm'ﬁ-mum
support tais estimate, In case & 1igh$ well drilling machine is wsed
1% would be wige 2o invest the relatively smzll extra amound nsesssary
%o drill o 600 fsct or to the 1imid of the machine, if water iz mos
obtained within the depth stated, Afier drilling i stabted, an
exsmination of e cuttings will Shrow much 1ight on the depth necessary
o g0 %o sirike wabter, ‘

(e mm»:,w i
It moum water is .bta.ima ﬂnro :ll very geod rmin %o expest 1%

under camiiar:hll pressure, m fpon the wells in thﬂ artesian 4
_bels in Texas, a flow of more thmﬂoontenparaeam:nawbaemm '

from a single well drilled with a Gyimh casing, For statistics en flow
of Toxas wells, see Lpponl.lxte th.ls repors,

E
.

cr:mnmwmgu:mmm:um

A report fwem Muis survey by J. D, Villarello: * Apuntes  de 1a
hidreleglia subterranea del Estado de Coamulla® divides Co : ints
eighd watey-bearing sones, Of these roughly divided zones, t2s Blerra
de San Narces 1s assigned to sone VEEE:with the inforuatien:

VIII, De eirculaelon localizada en grietas o cavidades que brota en
paﬂs per panansiales y ofra es ur-uuo) con exito =ole en

vones,
The valley in which the Aeased land is located and the vallsy juss
mint’ma&mhmm.mm.‘.medht
'z.m II! muuw ?-nt:m.;rmho mas 'abajosascendentes pero
s refer

s primarily to the shallow subsurfase wa
m Waim water underlies mountains and valleys)
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Z0NE 3: distinction from other zones of map; applies to VALLEY land,

®ouando en las condicliones superficizies de la zona numere 1 loa
estrabes profondos csien inelfnados, pere niy dlstandes de las
gerranias en que satos 3@ apoyan, y en las cuales se encusntrs el
nivel hidrostatico mas alto que ia superficle del terremo an la
zona ghe s estudia, pueds decirse que se encontraran en elia aguas
freaticas poee mrofundas y, nmucho mas abaje, ascendenies pe¥ye no
Irotandes, es decir, gue a2scenderan del nivel en que se las gorde,
pero no liegampan hazta la boca dsl peze, sim qis permanssceran dentre
ds el, a profundidades variables entre %0 y 150 metres, Esta profun-
dided dopendera do 1z diferencia ds nivel entre 1a bocz del poso y el
nivel hidrosdaiblco en la serrania en que me Infilire esz agzua, y tam-
bPien do la menor o mayor distancia entre la boea del poso y ssa ser-
rania an la que s¢ halla la superficie de alimentacion del receptaeule
aculfero coyrsadsa por la psrforacion,

Esta zona 1la llamo numero 37, {pags 203)

T AT M ST 56 S O

Zene 8t Explmmations and definition; Middle Cretzcecus Limestenes of
e Eountain Rangsst g

*mn las perranias constituidas por bansos gruesos de calizas ceno-
manianzg ( 4, »,, Cenomanizn = Hiddle Cretacecus) o formadas por
recas fgnens , ya zean dioritas, rhyolitas o basaliocs, es decir, en
Sodas las gerranias del Estado de Coahuila, 1a eirvulaeion subdsrranes
ﬁmcmuta loealizada y ae realiza polo por zonas de conitacts
antre Yy dlobitas, par falizs, diaclasas, gristas o cavidades
mag 0 nanos irregulares, En eate zona numero 8, las corrlentes subbere
raneas sSole pusden locallzarse aproximadamente, dsgpues ds conoeer
con exzchitud la tecionica en cada loealidad, estudlo que indicare
en mil informe postericr; pero si puedo deeir, dessds lusge, que en
eata zonk , no deben perforarass pozos, sine aleir socavenes, pues de
les rimeres, en la immensa mayoerls ds los 0zses, pucds asezurarse
sl fracass; o1 agui ne lrofaria en sstos sins por sasualildad, tan
difieil de yeal 1:“'“ eomo difisil seria indigar el fundamenie

®En BA sems mumere 8 po deben hacerss perforacions S1calés, sino
alwrdy socavonss, Ia localizacion de esios sole debe h:mu?u en ;o'; *
dugares en que s¢ indica es alundante la candidad do 2gus subbderranes
que e¢ireuls en los macizos monianesos; porque 8gbes soexvonss son
:iwu:m;;mﬂunn:ymm deben emprendsrse sing despues de wn
tudio detallads s Mun.m » Dues de otwe modo el
' : (page 207)

On the sther hmid one assuredly cannod get nteaianwa.ﬁwml-uh-

dees drill for 1%, However it is nod necessary here to enlarge upon
he financisl »riszks of the project, sinee these are well wndersiood,
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6  RECON'ENDATIONS

I have stated frankly that these recommendations are exparfimsntal, and B
that nothing can be guarantecd as to their outcoms, If there ware any
data from neighboring wells, the situation would be very differens,

A leeadlon has already been orally recommended to Mr, Kemnedy
for a first &riliing, This is neaw the morith bordsr line of the
original trach of land of which the water rights were acquired, and
100 metera or more from the J.a:rgen- hot spring towards the ridss,

) I would aprreciate 18 if a complete sed of samples 1s keps in
 6lotn bags, correctly labeled as te depth, amd forwarded $o me ab
#hig sffiee for em_imum. 3 .

It has oecurved %o me that another trial might be made at
iﬂming:p:uhﬁmﬁmﬂ%t&oahhmgm;mmuvﬂ
ofthccmﬂ.. This mmmnnnrm.m b
would s%ill furnish an aprpeelable amount of Tater,

teneds
W By
t; ﬂ. .I&J.u

mumw _

L6 33

. 5
S 18
g

15

; =]
| (%]

.'l H

E

z

=}

NLLSOV LY SVXHL 40 ALISa3AING THL g

AUOLSIH NYQIRUTAY %04 ¥a],
mmnaamuwowuaggg g

THECENTER

FOR AMERICAN LISTORY



\

a2 19 #a

7 Bibliography

Abbots, T, 8,3 Carta goheral del Estado de Coalmila de 85,
Secretario del Estads 42 Coshulla, Salsilio, 1905. 12500, 000,

Aguillera, J, @,1 Les glaements carboniferes de Goahuila
f.lmt Guids dos excursions, X me Congres geol, int,, Ho, 27,

Blgs, E.$ Neus Beitrize zur Kemiiids der mexlcanisehen Kreldas,
Htuu Jahrbhch £, Hin,, Centralbladd, pp. 652=662, 1910,
Bise, B.l Huevos daldcs para la esdratigraphia del Crotaces en Nexiego,
Par, s, Gocl, Mex,, III, no, 5, Pr. 257-280, !916.

Blse, E,t Selws zlgunas faunas dsl Cretacico do coa.hum
Imst, @eol, Mexico,, Bol, 3.

mrckhaﬁt, Garls Nsue !htwsuemgm {iber Sura und Kreide in Mexikoe,
Feués Jahrbuch P, Hin,, Centraldatt, pp., 662-667, 1910,

Burekhayds, €,.% RBusvos datos schre el Jurasice y el muciu en Hexico,

Par, Tast, Geol, Mex,, III, no, 5, pp, 281=301, 1910,

Dumble, 2. 2,3 Cretaceous cof Wenfberh Texas and Goamnla, Hexieco,
Bull, Gecl, Soc. Ameriea, 6, 375-388, 1895, .

E.3 Geologische 3mmu5e in coahuila..
eits, mm anl. Gosa,,

mz, R. l, m Gromeo\u formasions of ]o:d.u md thelr relations
. i 1 Anerican Geographis Dawla
: Am; deur, 80i,, III ser,, wol, XU 7-324, 1993.

Ludlew, E i.ﬂ Gisementa Oarboniferes da Gozhuila,
!.im % Quide des Excuraions, X me Congres Geol, Ins,, No, 29,

Villarelle, Juan D,t Apuntes acerca de la hidrologia subterranea del
Estado de Coahulla,
Par, Inst, Gecl, Meox,, ¥, neo, 5, 395—208 ? 1, 1913,
{he pints is a zine npvamuon of Abbott's nap of- Gaamua.
wiih an ovarlain sheed to show water non&itiona.)

m:suv.wmaom HHL
- - RMOISTH NVOIEINY 04 ¥ HHL
NI SNOLLDFTI00 SHL WOMd ad1d00

COPIED FR:O%: THY. COLLLC/IONS 1t . B
. THBCENTER FOR AMERIGAN 1< rrn~




	Adkins_1920_001.pdf
	Adkins_1920_002.pdf
	Adkins_1920_003.pdf
	Adkins_1920_004.pdf
	Adkins_1920_005.pdf
	Adkins_1920_006.pdf
	Adkins_1920_007.pdf
	Adkins_1920_008.pdf
	Adkins_1920_009.pdf
	Adkins_1920_010.pdf
	Adkins_1920_011.pdf
	Adkins_1920_012.pdf
	Adkins_1920_013.pdf
	Adkins_1920_014.pdf
	Adkins_1920_015.pdf
	Adkins_1920_016.pdf
	Adkins_1920_017.pdf
	Adkins_1920_018.pdf

