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.WATER SUPPLY FOR PFRSIM0I GAP AIID SANTA ELENA RANGER STATIONS,
BIG BEND LATIOUAL PARK, BREWSTER COUNTY, TEXAS .
By
R. C. Baker, Geologist-

United States Gzological Survey -
,

(; ‘/ ..,f. 1958 i

INTRODUCTION

During the period May 12 to 19, 1958, a reconnaissance survey was made
of the water resources in the vicinity of the Persimmon Gap and Santa Elena
entrances to the Big Bend National Park, Brewster County, Texas, at the
request of the National Park Service. (See figse. _;_gn@___.) The work
was done to determine potential sources of water for ranger stations to be

built at the two park entrances,

The following are the water needs at the proposed ranger stations:
-‘%5. Water will be needed at the Persimmon Gap and Santa Elena
entrances to supply ranger stations and other installations to

be constructed at the park entrances. ‘

v

;2) The amount of water desired is 10 OOdrgallons per day%(about
. ‘9#enwg;£;ons per mlnutez)at each station. The water should be of

a quality suitable for domestic use, if possible conforming to the
U. S. Public Health Service standards for drinking water as given
in table 1. |
ﬁ%j. If possible the water should be obtained within the boundaries
of the park to avoid problems of water rights, rights of way for

pipeline, etc.
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The writer wishes to ackncwledge the valuable help of Dr. Ross A.
Maxwell, Geolcgist, Burzawv of Ecorcmic Geology, University of Texas, in

mexing the survey .
CONCLUSIONS

An alequate surpl; of water suitable for use, at the “rchsed Persimmoen
"If": /I"'
Gap ranger staticn protadly can be obtalned fro?‘°lluv,; saterialecr
-

Nine Point Draw. Maravillas Creek, or the alluvium associated éiﬁh
&
MaravIII“g‘ﬂreeﬁ. prooaoly would be satisfactory sourcef of water also)
-
except that thsy-a%e outside the park azea.
Possible sources of water for a proposed ranger st%;ion at the Santa

: v . 2
Elena entrance are the Aguja formation, the alluviéiﬂmatexial_assoeéateﬁ

with-Rough Run, Terlingua Creek, or Tule and Burro Springs.

The AguJa formation near the Santa Elena entrance consists largely cf loose,
fine-gralned sand)and wells drilled into the formatwonﬂ would require
!»~!

partlcularly careful design and development so as to avoid sand‘troublad

in the finished well.

PERSIMMON GAP

SOURCES OF WATER

’l'-ﬁ‘ {.v

Alluvial-material idew Nine Point Draw'

Nine Point Draw, an epﬁgeral stream, drains a large area %e—%tke north-
west, west, an& southwest of Persimmon Gap. The draw is underlain by
alluvial material which probably carries a permanent subsurface flow of

water,
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Water irca the alluviéérﬁs%eréai underl ing the draw was used
in the construction of higaway bridges about 6 miles south of Persirmon
Gap shortly vefore the middle of May 1958. The water was taken from a
suzp iz the bottom of the draw about 130 yards downstream (east) from

Y

. : b . / > ‘-'}-':~‘:,' o ~ o - - . A
the highway br.dge.. - =~ "“'KLJ*E?: I35 kkJ
J .

The boticm of the draw is about 8 feet below the general level of
the surrounding plain. The sump, which apparently had been bulldozed
in the bottom of the draw, was about 9 feet deep. The water level in
the sump was about 8 feet below the bottom of the draw. Thus, the water
level in the alluvié:i?m was about 16 feet below the level of the
surrounding plain.

The material in the 51des of the sump consisted largely of sand
JUPRI ' - .
i DOV D ST ,4 . pte oo /J 2 .-.(."

“

;;”ga,' Lwith some gravel, most of which-was- less than 2 inches in diameter.

;;};;,! " The material in the bottom of the draw at a few places consisted, in

]
ce /\f‘ ’I :"'~_ LTV a
Bpv o S -
’: L part, of gravel some*of*vnxeh»was as, much as 2 feet 1n diameter.
o ""'n’f"-’ No Soavep oo dimes o Al i? /4"1 el Ao L Lgeeetira

ﬁ ’ s :,‘ Aiiuv&aL-mater1al-uas_onse.xedﬁlnﬁthe_ngiﬁgm qﬁ_the_sump,-hewever,—%he

v ‘-’ el‘”/

. dny ful&—%hrckness~of*the~alluvxumils not known,

i t20lg . 4&£<ff{
e Small gullies entering the draw show that the alluviéif;;%eféal’

uaéeri*iﬁ“’ﬁ‘"ﬁraw extends beyond the draMfat‘some—p;aces. Consequently
it would not be necessary to dig a well or sump directty in the bottom

of the draw. However, test drilllng or dlgglnv will be necessary to

At ¥ A
e et »/' ’ PR RS STIRTL SR SR O NP KNS ..z,':gté"
here—e—seu:ce_eﬁ—watex_conld_lm;dexeloped.'
L4 ' 2
V2V l."'. 2 4 /.’4’0

v



A sample of water was taken from the sump on May 12, 1958}for
chemical analysis. (See table .) The water is suitable for domestic
purposes, although it is hard. The quality of the water in the al-

luvium may vary from tize to time; however, the sample was taken at a
’
[RV AR

time oF no surface flow in the draw and probably is indicative of about
the poorest quality to be expected.

] 1‘44
Alluvial-material associated with Maravillas Creek

The alluvial—eave rigt assoc1ated with Maravillas Creek is a source
of water for wells in an area north and east of the Persimmon Gap

entrance, The nearest well, at Parnell's ranch/ (Green ranch on maﬁ,
g

lat. 29°42' N.; long. 10338' W.) is a dug well about 60 feet deep.
The yield is reported to be adequate for domestic use and for watering

‘stock.

The chemical analysis of water from the well is given in table !-.

The water 1s high in ;otal solids and is very hard. It could be used
s J—

e —— .. .
for domestic purposes except for its high. nltrate content. The nitrate

content of 111 parts per million is probably a‘localzgendition,ffndicesing\
o, ?

re e

contamination from the nearby stockacorralﬁ : AT AR 25
bl daclivee e Ly A /' .
The areal extent of the alluv1él—matertal assoc1ated with Maravillas
"/ ¢ h "«."

Creek/is not known; hOWever, the alluvium probably does nof-oeeu;-.n.tne
’h~ /.I,, Y

park aree in’ the vicinity of Persimmon Gap. Adequate supplies of water
could‘no doubt.be obtained from the alluvium; however, the wells would

necessarily be outside the park -axea.



CTITR FLACES LV=5TICATED

Two wells in the vicinit;” of Ciiper's store in Persinmica Gap
were drilled origirally to siuppiy wa*er for the store. Dr. Ross A.

(Y -

Maxwzll reporis that the well west of the road was used for a short

tize after the store wzs convertiad Imio a ranger station; however,
the water vas s2 highl; uireralized thot the pipes had to Te replaced

’

about every six months. Chemical analvses o; two samples of water are
14

given in tabtle ' 5 ﬁ}géu:a%‘" frem the well west of the rOcd’ "The
[

water is too hizhly mireralized to be sultable for domestlc use, the

-~ .

_;éulfate and dissolved sclids.conteni-being far in excess of the linits

. .\
"h

oscgges*ed.b th° U. S. Public Health Service.

Bone Spring, shown on maps of the park area a+/anprox1mate !
c):

latitude 29°37" N., longitude 103°10.5' W., -sbout Ui miles south of
the proposed Persitmon Gap ranger station, was considered as a possible
source of water. The spring could not be located. Apparently the yield

of the spring had decreased and a well had been drilled to supply water

el
to axfanch in_the area.

)

a
.‘4_,.'

011 tests‘ln the valley of Maravillas Creek reportedl; pass through
material containing fresh water at depths rarging from 420 to more than
1,000 feet at different places. Definite information about these wells

was not available. .
SANTA ELENA ENTRANCE

. SOURCES OF WATER

Ground water in the vicinit: of the Santa Elena entrance
z S -
G-=ologic ccaditicns are favorable for obtaining grourd water from

O\\'."'a-’:

1 _',O 1:"
the Asuja formation in the vicinity of the Santa Elena entraﬂce. Tae ‘
(‘3/
Aguja formation crops out in a general” eastward-trending band about half

) ;



1e lower purt of the Agﬁja dip about 18° 8.

(s

a m.le wide. Tne bedic in
30° E. and in the upper oo o :Le~~;§~is about 35° S. 30° E. (See

figs. _and ) ' RIS

/ S.':"‘. ,' .
The contact of the az. jfa anz the overlying Tornillo clay was not
definitely located, but it orobcbly zasses in a general easterly
Y P) z P
directicn through the prcncsed site Tor the ranger st dbLuﬂ. The ccntact
* . - .

with the underlyirg Terli:gua forﬁétionﬁis about half a mile north of
7 .

the site.

The outcrop of the lower part of the Aguja formation was examined
in detail and a section was measured along or in the vicinity of line
A-B shown on figure 3 . A geologic cross section along line A-B is

shown on flgure ..- and a descriition of the section is given in table .

C’/t
The Terlingua formatrcn underlies the Aguag/formatlon and crcps out

in the area north of "A" on figure fbﬁ At the surface the Terlingua is

yellow clay, but it is reported to be gray to bluish-gray where not

weathered. o ,:f :
A \
The lower 225 feet of the Aguja formation consists largely of N
/ e ?ﬁ--.. i
RO J
poorly cenented, fine- gra-h-i, gray sand w;th-some 1ayers of medi%m- g
/‘ . -Jm( "{ ’

grained sand or sandstone. Samples nQ, 2 and ne.~3 are falrly Tepre-
sentative of the unconsoliizted material in the lower part of the

\
Aguja. Saxdle wQ, 1 is rerresentative of the sandstone layers.

.-

7



Table __ .- Secticn of luwer part of the Aguja formation
near the Sania Elena entrance, This is a
ccuposite of serieral exposures projected

into line A-B of figure __ .

;
Fe
J’ et
Aguja formation
Coveredmmmmmmmm e e e e e e eeme - --
Sandstcne, gray;, thin-vedded, fine-grained----=-ew-- 20
Sandstone, grayf/;airly well cemented, medium-
grained; caps Hccback ridge---------ccmmmmcmcamcao- T
v
Sand, gray to yellcw, poorly cewented, fine-
grained~<§ample e, Sjr ---------------------------- 27
Clax, dark-gray to black, fairly hard, bentonitic)
weathers to loose ashy raterial; contalps sharks
teeth; ‘sample BQ, beemeecemmomme e 76
{1\
Sandstone, gray, irregularly bedded, medium-
grained; caps small ridge--------eccmccmmmccnanna- 2
Sand, gray to yellow, roorly cementedf’fine-
grained, powdery--------c-cccmmammomcom e 27
Covered-------ommmccc e e e e 112
Coal, brown to black, lignitic. Reported to be
15 to 20 feet thicke--e-eccmccm e e 2
Covered-=-=memmecmccmm e e e e e m e — e 113
Sand, gray, poorly cemented, very finegigrained,
powdery. Has some layers of thin-bedded
sandstone;(fample‘re‘ e et e L L L PR PP Pt 133

Sandstone, gray to tan,ssome beds i-inch thicks

W Caps low hills=---semoommmeoemnm——— 7

Sand and silt, gray to tan, poorly cemented,
Mpper part medium-grained, lower part fine-
grained{(samnle &2a. 2} ----------------------------- 55

'3 e ————

Sandstone, gray, some beds ﬁ-inch thlck, fairly
well cemented, wedium to fine- *ralned,A

Gmmple non f; -------------------------------------- 30
Total thickness measured=------—mem-mmmmcomcmamm-mcn- 611

v Ine
Terlingua fé;mdéton

Clay, yellow

' 4



The overlyiag waterial, estimated to have a total stratigraphic
thicxness of 227 feet, is covered'by aliuvium except for about 2 feet
of coal exposed below the alluvium in the bottom of a draw. Althkouzh

oaly 2 feet of ccal was ooserved, the total thickness of the ccal is

repcried to be about 15 to 20 feet at other exposures in the are=a.

The material in‘the upper part of the measured section ﬁ;; estimated
to be about 160 feet thick. It coﬁsists of sand and sandstone similar
to the material in the lower part of the section, and a bed of dark-gray
to black clay about'76'feet thick, The lower part of the clay is fairly
massive)as indicated by sazple wQ, 4; the upper part is more shaly.

The clay weathers to a loose, ash), salt-aad-pepper-colored wmaterial,

igé}pg#%pg that the clay is bentonitic ard that it gye}ls when expcsed
bo.water.at the land.surface. .The .yupper part of the,Agf;a is covered
. by alluvium and tﬁerefore was not-included in the measured secticn.

The dark-colored rock capping the hill 4$e—%the northwest of the
proposed site for the ranger station is an igneous sill (fig. * ).

(A sill is a layer of intrusive igneous rock that is approximately
parallel to the bedding of the surrounding ?é;;;%ion.) The sill ranges
from about 10 té 30 feegi?hickisté dips southj?st and underlies the

/.
proposed site for the ranger station)where t? 311 is only a few feet

below the land surface.

The low black hills, Jjust across the draw to the south of the
proposed site of the raager stgtion, are igneous dikes (fig. ;:_).
(A d:ike is~a.tabuiar bedy of Igneous rock that cuts across the bedding
Qf tke surrouading formgiion.) The dike stands nearly vertical and <t

probably extends a great distance below the land surface. A spur of

the dike extends along the west side of the site.
" : /3



The sill to—%the northwest of the proposed s1te probabl is in
et 2y
the Aguja formaticn,and the dike to the south of the site is—ix the

)
Tornillo clay, The area between the sill and the dike is covered with
alluvial material which presumably covers the contact between the Agﬁﬁa

formation and tke overliing Tornlllo clay.

. s
1
The fine-grained locse sand in the lower part of the Aguja forma-

tion is the most likely source of ground water in the area. However,
the fine-grained material will offer some problems of well construction
and design. The material probably will not sﬁ?gé up in an open hole if
the hole is drilled by the percussion method."";i"tié\re will be difficulty
in screening the sand out of the wel;)and the slot size of the screen
should be selected with care. It mayAbe necessary to gravel pack the
well as an aid in holdlng back the fine sand. Thorough development of

.,; o

the well will minimize sand troublws.
\‘~—-——-.-

A weil site based on geologic conditions and accessibility was
selécted-where it seems probable that a well approximately 556 feet
deep would penetrate the Agﬁﬁa formation and yield the desired amount
of water. The site shown at "C" in figure _:;i7inside the park

boundary fence a few hundred feet west of the park entrance and about

0.3 mile from the proposed site for the, rapger, station. The 51te for

,/IV/-/'/'/‘/ dc’ L3 —14 (.'e f/ﬂ L Oyl te ! ///ett/..'f?
test drilllng was sel 9ted-&o that—ena_wa:ernbearatg_maﬁer al«would-be
M{H'-/c ,/41‘(4(,' (A 2“9/4 ‘,‘,_“ P / { L _‘/‘*la St W—, . f"_ _fl,, “‘b

*?Q. Lheredy DrGV1dinQ adequate—-storage

—

'ém.\aec\a»se-of«tne—r& +to—30=tezree

dip_oS—%he—Aaegerfcr:attcn—and—the~£eee—that +he depth to the water
table is not knowqa,it—és—be&ievéﬁ“fﬁﬁf’fEE‘aqnifer—where—tapped"shoui&'

be~at~1east'seve“ak—hu»&red-feet“be¢OV'tne~1a“&'s"*face"~“Bcvever, the

P

UUW/ .3 d L'h/ ’,": : "/.{ Z ‘ ‘&“' L /.-A" ‘:/l /;"'{ ?{éj/‘ 'L‘..- ff ',} u,!gé‘-,ﬁﬂ T
Mly WV’(L/'-“MIO' 'rl\"uu @..\ Tis --(') (: (/‘,; -hfc/"/ [" /’4 ”’“""b)%



ﬂ"("/.-rfv vl /V' s "!-'« & 5;“4 REAR7Z EAY Il oA ‘{"‘/ j " hat ‘(“; ’ 44 //ﬂb
éep%h—-she~ié—ne-b—-bc—-'cco-'r~ea1—beeax.a..1hem _qua.l,.i;,..})\f the water probably

-

/V//” [ AR S

bef.-erms_paurer with greater depth and it is considered.likely that the
water from a depth below about 1,000 feet would not be satisfactory

for domestic use.

The sreg—im—she-immedigte—ricinit—of—the proposed .site for the
2 S Ao
ranger statios did not aprear to be satisfactory for three reasons:
P £

;/“

(1) The depth to the base of the Agu:;}a formation is computed to be

. ol
- more than 1,000 feet below the land surface. (2) The dike which crosses
on the west and part of the south side of the area extends for an

indeterminate depth below the land surface )and it likely would tend to
restrict the movement of water into the area from these directlons. '

C /r-é\ /, " l( oA
(3) It would be necessary to penetrate the bentonitic clay layer which” 2

< .
pl I ~" 'l

might cause difficulty in drilling é.nd well comstructton. The clay

layer is absent at site "(.Q'q

It is emphasized that much of the dlscussmn relative to the
]
M I- :::'/

availabillty of ground water in the area 1sﬂbased )on a progectlon of
- surface information and.inferemees. Test drilling is the only means-
Wi e

of determining whether or-net a well is-possibvte—amd—feasible-as a

o &0
Alluviéﬁ-ee-cepal—-kaéec Rough Run

Rough Run, which crosses part of the park a few miles north of

satisfactory source of water.

the Santa Elena entrance, is an ephemeral stream underlain by alluvigl
o xxterial which probably carries an appreciable sustained flow of water.

Rough Run cuts across an igneous dike about 3.5 miles' northeast of the

/s

PRI



Santa Elena entrance‘a Tappro ‘i:afgif?iatitude 29019.5' N? longitude
103°28' W, The dike can be seen from the Santz Elena Canyon-Panther
Junctioa road at a point about 3.4 miles northeast of the present

Banta Elena ranger station. Rough Run crosses the dike about three-

fourtns of a mile nortanwest of the road.

The bedrock iz thes area is relatively Iupercesable clay. The dike
is'more resisvant to erosion than the claz,so that it stands about 50
to 75 feet above the general level of the valley. Rough Run has cut
two narrow notches where it crosses the .dike. The subsurface flow is
funneled througﬁ the alluvial material covering the bottom-of the notches.

A sump or/well dug in the alluvium upstream from the dike should produce

Lt rin
the—eamount—of water needed- for the proposed Santa Elena ranger station.

Of the two gaps cut in the dike by Rough Run, it appears that the
one on the northwest (farthest from the road) is the main gap. How-

‘ﬁ gz -3 -

C}“”' ~‘4ﬁever, an investigation should be wade of the material at the bottom of
T Faclad ——— piusiny

6}{;90{" Zeach gap to determine which has the thickest section of saturated

material.

On May 13, l95§)there was no water at the surface in Roﬁgh Run in

the vicinity of the dlkes. However,.a tributary of Rough Run that

TS -

crosses the dik?)heé a sumall flow in the bed of EF\vae—evrew&—oelow a

Mpour off" about 30 feet high on the downstream side of the dike. The
tributary is not considered to be &” sourc;&g;‘;ater for the ranger station,
but it shows that there likely is subsurface flow in the alluv1éf:;ater~ai

under Rough Run.



‘P tA

A chemical analysis of the Waterr,n»the bed of the trlbutary is{given

L
T
S

in table 1. The water has too much sul,rate, fluoride, and tot*l solids to
7/

¥y ‘,.,..o.c

/
be considered suitable for drinking webes. However, the wate»~an -the

~

‘\*\il- ’ / ,
,~,1/ 004
alluvium undex Rough Run may be e*—eeﬂStéevab}y~dLffe*ent qualltx)

{/ ”,./,’_,, ". fll ' '2‘ St
(o) w08 vy .
o ) bS]

S
R

Terlingua Creek

Terlingua Creek flows in a southerly direct~oq)jas sing about 2 m;les

4 - S
" west of the Santa Elena entrance,where it is abouﬁlg mile west of the park
boundary. It flows into the park-ares about T miles southwest of the Santa

Elena entrance.

Records of'the International Boundary and Water Commission for the period

1932-54 show that there was no flow at the gaging station near Terlingua

__.,,

0., on}y*on September 29 30 1937 The chemical analysis of a sample of water

I
: )%_ 3 teken-on May 12‘at’the ‘old” Terlingua road cr0551ng (about lat, 29°17.5" N.f/ ";}“
o - '.‘. /,z.iya' ,/‘

e B ’lg' long. 103°33' N. ) is given in table l. The water is high in sulfate and

.dissolved solid?and is very hard but could be used for drinking. It should\ g
—_— B N e T T
be noted that the chemical quality of water in a stream may dlffer con- //\\
: siderably from time to tire, partlcularly at different stages of the stream.
(s vl o0 il e wren sl 5 g pDe e el DA ‘
T / Tule Soring . 1 (?
°  Tule Spring is on a graued plain near a small d-aw about 6 miles *}551““

southeast of the location proposed for the Santa Elena ranger station
(1at. 29°14.5' N.7 long. 103°26.5' W.).

(223

qda The principal spring outlet had a measured flow of about 2 gal&ons
pex-minute on May 1k, 1958. Much of the water appears in the form of seeps

and it was not possxble to measure the total flow which probably was about

117



I galleas—per-minuse. The chemizal oualv ty of the wate is good except
. . s et

. (‘-’ . ‘ /‘ / Vi . /
that the fluoride .content 1s very h-gn. Tre Qlc".“ﬁ om—-ab sX ”irrr is.

—

ponded—in-the—éraw- in which there are numerous goldfish)indicating the

pernanence of the spring flcw 2t least within recent yezrs. Two seeps
had
rear Tule Spring each/barely rercestible surface flows, indicating that

-

“there mzy be come subsurface flow in the area., The-chenmicai-anzliycis-

of _the vater-from trE frincipel spring is given 64 table-l.

Burro Scring

Burro Spring is a little more than a mile east of Tule Spring
(sbout lat. 25°1k.5' N.¢ long, 103°25.5'W.).

The spring is in the bottom of a draw at the base of a "pour off"

"i)(ﬁ

about 50 feet high. The flow was estimated to be sbout 5 galieons—pex
- minube- on May 1k, 1958. Dr. Ross A. Maxwell reported that the welume—of

flow of Burro Sprixig varies considerably) as evidencal by the difference.4

z\ M{ AN : 2. é H .‘//:.'.-

in distance downstream from the "pour off" tha% spring -4&ver flovis‘ at

different times.

Qh:e’chemlcal analy is of water from Burro Spring is given in table 1.
A’l“"J. U osen L. -
The water exceeds the Publlc Health Service standards far flucride, but
Pal , - J
- et RPN 4 /ld
—ie otherwxse of gooa chemical qual‘ty.

- . OTHER PLACES INVESTIGATED

Christmas Spring (lat. 29°23! N.,/long. 103°25.5' W.) had a measured
' ‘/3 AV a
flow of about 1—-g-i§en-~—3~m*ttee on May 1.3, 1958. .The chemical analysis e
- - e A
of the wa'cer is g...ven in table 1. .~i . N o~ Jé"".—'———\“’

[

Maverick Spring (lst. 29°19' N.; long. 103°31' W.) was dry on May
13, 1958.

/8



Chittie Spring (lat. 29°13.5° N.,/long, 103°28' W.) was nearly éry on

May 14, 1958.

Red Canary Spring (lzt. 29°12! N.: long. 103°28' W.) on May 1k, 1958
PRGNS . ’ J
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FACE N 2L Y

consisted of sboui~-six—cseers aleng the northern edge of a draw.
. . /
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