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U.S. GEOLOGICAL SURVEY

HYDROLOGIC INVESTIGATIONS
ATLAS HA-704

CARRIZO-WILCOX AQUIFER

The approximate potentiometric surface and the outcrop of the
Carrizo-Wilcox aquifer are shown in the adjacent map. Potentiometric
contours are not shown in parts of Houston, Madison, Brazos, and
Burleson Counties where there is insufficient water-level data. The
outcrop represents the surface areas of the Carrizo Sand and the
Wilcox Group that dip beneath the land surface toward the Gulf of
Mexico except in the Sabine uplift area of Rusk, Harrison, Panola, and
Shelby Counties of northeast Texas, where the formations dip
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SPARTA-QUEEN CITY AQUIFER

The approximate potentiometric surface and the outcrop of the
Sparta-Queen City aquifer are shown in the adjacent map. The outcrop
of the Sparta-Queen City aquifer throughout most of the study area
consists of the surface areas of the Queen City Sand, the Weches
Formation, and the Sparta Sand. West and southwest of Frio County,
the outcrop of El Pico Clay, identified by Eargle (1968) in the Rio
Grande embayment of southwest Texas, is equivalent to the Queen
City Sand and the Weches Formation. The lower part of the overlying
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northward and westward into a trough (index map). £ Hpx R o = A Laredo Formation, also described by Eargle (1968) for this same area, HOF K NS
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The Carrizo-Wilcox aquifer is recharged by precipitation and by 33 T 2, / L 33 is equivalent to the Sparta Sand. The outcrop of the aquifer in t‘he - 33
streams crossing the outcrop. Ground water generally moves from the ! ~_, - A @ I southwest part of the study area consists of the surface areas of E1 Pico % -
outcrop downdip toward the Gulf of Mexico and is di‘scharged by 96 K »RA A\ ~ =& (}I]laysand a ;éart c(;f the Laredo Formation estimated to be equivalent to o - S
natural means as well as by withdrawals by wells. In the Winter Garden S 5 g\& £\ L c the Part'a fm : o= : _ > R Lﬁﬁ}ﬁ) i e
area (mainly in Zavala, Dimmit, Frio, Atascosa, and La Salle Counties ) . i :(_2 The aquifer is r?cha.rged by precipitation and by streams crossing S e s : 2
in south-central Texas), large withdrawals of ground water are used for 2z S 7 32> the outcrop. The dlfef?tlon of ground-watgr movement, as inferred Nz BT 7 :Z>
irrigation and have caused large declines in the potentiometric surface. % % from the potentiometric surface, generally is southeastward from the ; ‘ £
Regional centers of pumping for irrigation, indicated by pressure-relief E = = - = v 1 outcrop toward areas of natural discharge and artificial dnscharge_ by - // 1
cones of the potentiometric contours, are located in southern Zavala ’j 309~ l wells. Most of the ground-water withdrawals by wells from the aquifer 5 b o |
and northern Dimmit Counties, where maximum declines of nearly =< ) k HA R R N)S/O ] are used for public supply, the largest occurring in well fields in Brazos : W HARRISON
» - ng as . . .. 2 lew
300 feet in the potentiometric surface have occurred since 1930. ‘ - — o Sashed County for the cities of Bryan and College Station, which adjoins Bryan fLongview Marshall g
Another large center of pumping exists in the area near the Angelina- > /\ 2 U on the south. Declines of the potentiometric surface near these two ) / Evep
Nacogdoches County line, where the potentiometric surface has e . - i cities are between 100 and 200 feet since 1940. The declines in most N
declined more than 300 feet since 1940 as a result of large withdrawals e bk other areas generally have been small. ' . b} fc e
of ground water used in the papermill industry. Smaller centers of erod | J | Almost all of the water-level data used to determine the aquifer’s UpReservoir
pumping are indicated for small areas in northeast Texas (Cass, i // N potentiometric surface represents measurements in wells penetrating =
Marion, Upshur, Gregg, and Rusk Counties), where declines of 50 to i - P / p AN \‘1 N either .the Queen City Sand or the Sparta Sand; rarely are both e
more than 100 feet occurred since 1940 due to significant withdrawals T o Misbraul /_e | geologic units penetrated by wells in the area. Wells penetrating the \ o, o
of ground water used by the petroleum industry and for public supply. RO\ s i\ 94° Sparta Sand are almost nonexistent in the extreme northeastern part of R /
Throughout most of the remainder of the aquifer area, declines have \ SeC }I? i i . at-32° the area. ‘ . _ " ir— a2l —
been minor. > 2 N d Q 2\ The wells selected for mapping the potentiometric surface in the (7 2
Most of the water-level data used to construct the approximate N Es e \ \r":‘( X S fﬁ outcrop area are shallow and some are deep. As with the Carrizo- o
- \ HER O KBE : : : :
potentiometric surface in the southwest part of the aquifer area > \ Y \L&z Wilcox .ithurfgr},] the constalct}e]d poter;txomet:nc stu;facg maylnot tbe
represent the pressures in the thick Carrizo Sand. The water levels in % N0 o \ \\ lcomllsétl t}e1 W;L Tl :Jatere t“as e that may be constructed using only water {eeestont
wells in the aquifer in the central and northeastern part of Texas Loy ) ( 77 evels in the shallow wells.
(exclusive of the Sabine uplift) represent pressures in the Carrizo Sand - 2 Xz \ - N [,
= S \ 7
and upper part of the Wilcox Group, and the ground-water levels for ! % ~ \ O ¢ L
the area on the Sabine uplift represent pressures in the middle part \ s { Q 2\ \ @) s ivf 5 7 Y,
- : g 5 \ S 9 O, &~ S
(regionally) of the Wilcox (basal part of the Wilcox locally). = i 4 N~ Q) = . D 25 :ékkn‘ _— o .
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The wells selected for mapping the potentiometric surface in the ) SN\ (T - - & g Fon e R iver e 0/ : & 14 Tokido Bend
outcrop area are shallow (less than 100 feet deep) and deep (more than e i S RiNE 2 ¢ \ 2 NS -
100 feet deep). Some vertical hydraulic-head gradients may exist . HOUST , ,. < E | T O S, \>Lu'kln\ } . g : J
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area may not be compatible with a water table determined strictly from 3N - 2 . 7 [ S e i B 7’744'?9 % ); 2
the shallow-well data. For purposes of this report, the approximate X o8 Ef 1 AN & T \ ( ? (’ 2 2
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[ |  OUTCROP OF CARRIZO-WILCOX AQUIFER [ ]  OUTCROP OF SPARTA-QUEEN CITY AQUIFER

——300—— POTENTIOMETRIC CONTOUR—Shows altitude at which
water level would have stood in tightly cased wells.
Dashed where inferred. Contour intervals 25and50 feet.
National Geodetic Vertical Datum of 1929

27° L1 1 1 APPROXIMATE DOWNDIPLIMIT OF FRESH TO SLIGHTLY
SALINE WATER—Water contains less than 3,000
milligrams per liter of dissolved solids

POTENTIOMETRIC CONTOUR—Shows altitude at which
water level would have stood in tightly cased wells.
Dashed where inferred. Contour interval 50 feet. National
Geodetic Vertical Datum of 1929

L1 11 APPROXIMATE DOWNDIPLIMIT OF FRESH TO SLIGHTLY
SALINE WATER—Water contains less than 3,000
milligrams per liter of dissolved solids
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APPROXIMATE POTENTIOMETRIC-SURFACE MAP OF THE CARRIZO-WILCOX AQUIFER, 1980 APPROXIMATE POTENTIOMETRIC-SURFACE MAP OF THE SPARTA-QUEEN CITY AQUIFER, 1980

YEGUA AQUIFER

The approximate potentiometric surface and the outcrop of the
Yegua aquifer are shown in the adjacent map. The outcrop consists of

1
the surface area of the Yegua Formation. The Yegua aquifer is i " |>
s s . - ul

reicha.rged by precipitation and by stre.ams crossing the outcr.op. Thg ) Ll SR I§ INTRODUCTION response to pumping stresses, and to a lesser extent to recharging SELECTED REFERENCES
& one ground.-water g rEEe mferred.fr S potgnnometnc & TITUS ”"‘"‘”"|3> The National Water Commission recommended that the U.S. conditions during rainy periods. Pumping during the winter generally is Alexander, W. H., Jr., and White, D. E., 1966, Ground-water resources
7 ucegenerallyio e R e tian Cowitiodin of Il I 1 Veator 2 tke 2 Geological Survey conduct intensive studies of the important regional minimal; rainfall is variable throughout the year. The potentiometric- f At o ci’F io C t,‘ . T-’ 'T’ Water Devel t
is discharged by natural means, such as springflow and evapotranspiration, | < . s 1% e : : - : -~ surface of theth ifers in the Texas Coastal Upland Oyeiescosa aia bmo ¢ otntics, Texas: Teids yaterlicveopmen
antiby u?ells Y ’ SpiunSerneia £ Mount Plessars  |MPRRI A § S |3> aquifer systems in the United States, particularly those with declining ore r:strmetlpcsi . his i ftqu'f‘:}r]s n ?f exas to.as.ta lpr 1“t Ssls.’St:t;“ Board Report 32, 211 p.

i : TE o HOPKINS 2 water levels and deteriorating water quality. The result has been a i € patts gtiic RqUREEs comaling NesTIo shgiey . . .

The potentiometric surface of the Yegua aquifer is l!mlte.d to areas i <eiics of Begional Aquifer-S;}stem A:alysitsy (RASA) studies, one of saline water (dissolved-solids concentration less than 3,000 milligrams And?rr:),(i g.c,)alrzSZf, ‘(;/t;:z:g r\]u?rt;re ?:gﬁlg]zﬁ(: \é\{;l;gn 6CGounty. Texas:

Sadiet e S ef 9 BE - R ohis i = s BEIENDD B which is the West Gulf Coast RASA study (Grubb, 1984) T,he West per liter). Water-well data generally are not available for the downdip 1960 Ground-waterg eology of Karnes ,Coul:;t Texas:
to their outcrops in the Coastal Uplands system. The primary reason is o Gulf Coast RASA study, which began in 1982, is in’v estigating several parts of the aquifers that contain more saline water. == Boe;rd ity g Qg ke Y, :
the general lack of water-well development downdip from the outcrop, @) . ; e z = X D L T mUCIS RO ' P- _
which is due in part to the availability of other more prolific aquifers & major regional aquifers mainly in parts of Texas, Louisiana, Arkansas, 1967, Ground-water resources of Sabine and San Augustine
containing fresher water and in part to fresh and slightly saline water : %) and rfl_{::‘_?_se’i’:;v;’:;a;‘:l‘:; &E;:sstcéz/l[;sézl;lt, nggl‘i‘;lzd i}“:g:?:;isjees' ?g;rgles, Texas: Texas Water Development Board Report 37,

i i i t 1 ; L
gene;n":lrce;zstze:i)t;ﬁtuei ;?n;r?;:rlgf;rédb:igrc a?:ozzsc;?% . 4 5 st s its & el anifbis.atd conliniglayels titeron GEOLOG]% g[lj{l{l?) gl;}'SEXATE hSd COASTAL Baker, E. T., Jr., 1985, Texas ground-water resources in U.S.
in the potentiometric surface (;f the Yegua aquifer, occur in Angelina & out approximately parallel to the Texas Gulf Coast—the Coastal Geological Survey National Water Summary 1984 —Hydrologic
County, but are not readily apparent because of the large contour Uplands and Coastal Lowlands systems (index map). The Texas The Texas Coastal Uplands system consists of geologic units in the events, selected water-quality trends, and ground-water resources:

= mm—

Coastal Uplands system consists of three aquifers, each of which is

Wilcox and Claiborne Groups of Eocene age. In most of the water-

) : U.S. Geological Survey Water-Supply Paper 2275, p. 397-402.
iﬁgegglia:)s:sde.s [?]eavsel:glr::gtdzi li\:llaetserinfc;;] epl‘l)t:)l::ni;g::zﬁinsdu :fr:cae]! pEdS Lontuview!® Marars separated b;‘l a copfining bed. The aquif.ers, from oldest to youn.g?st, r?sourcejs re;?oﬂs of ‘a.reas in _Texz':s, the Wilcox Group is not Baker, E. T., Jr., Follett, C. R., McAdoo, G. D., and Bonnet, C. W., 1974,
ranging from less than 20 to slightly more than 50 feet during the RIVER are the Carrizo-Wilcox, Sparta-Queen City, and Yegua;.the confining 'dlfferentla.\ted into specific geologic units. The geologic units i.dentified Ground-water resources of Grimes County, Texas: Texas Water
1960's (William F. Guyton and Associates, 1970). Declines in all other beds, frf)m oldest .to youngest, are thfe Reklaw Formation and C(?ok inthe Clalborne.Group are, from oldest to youngest: the Carrizo Sand, Development Board Report 186, 109 p.
areas appear to be small or nonexistent. Iy ‘ %}} | Mountain Formation. The aquifers dip toward the Gulf of Mexico, Reklaw Formation, Queen City Sand, Weches Formation, Sparta Baker, E. T, Jr., and Wall, J. R., 1976, Summary appraisals of the
The depth of wells used for mapping the potentiometric surface g et / = except for some reversals in dip near the Sabine uplift in northeast Sand, Cook Mountain Formation, and Yegua Formation. Detailed Nation’s ground-water resources—Texas Gulf Region: U.S.
varies from shallow to deep. Thus, the constructed potentiometric i@/ 45 Texas. Unconfined conditions generally exist in the outcrop area of description of these units and their water-bearing properties may be Geological Survey Professional Paper 813-F, 29 p.
surface does not necessarily represént 2 Wiater table of the arcaithal S \ ) e each aquifer and confiqe_d conditions genera.lly exist downdip. The found for the various counties in the reports published by the Texas Broom, M. E., 1968, Ground-water resources of Wood County, Texas:
could be constructed using only water-level data for the shallow wells, *\ (C "/)E j/ 5 N — o=y Jackson Group, a confining layer that overlies the Yegua aqunfgr, Department of Watc'ar Resources or its forenamed agencies. Texas Water Development Board Report 79, 90 p.
filssugh some paits mayibe Gilar \,\ ] /J /. (x separates the two coastal systems at the land surface and, together with The Carrizo-Wilcox aquifer consists of hydraulically connected 1969, Ground-water resources of Gregg and Upshur Counties,
a NAVARRO 2 z & R K the Vicksburg Group, separates the two systems in most of the beds of sand and sandstone of the Wilcox Group and the Carrizo Sand. Texas: Texas Water Development Board Report 101, 84 p.
32 > - “ 3] K é subsurface. The Wilcox Group is a series of interbedded sand, sandstone, clay, 1971, Ground-water resources of Cass and Marion Counties,
. %}N 5 C_‘@% The West Gulf Coast RASA study requires quantitative evaluation shale and lignite. Massive sand beds occur in places. The Carrizo Sand Texas: Texas Water Development Board Repott 135, 74 p.
) / \ A NDER S®ON HEROKEE Y of hydrogeologic and chemical-quality data as well as the identification is a medium- to fine-grained sand, which generally is massive. The Broom, M. E., and Myers, B. N., 1966, Ground-water resources of
of hydrogeologic boundaries affecting the potential for ground-water Carrizo-Wilcox aquifer commonly yields 300-800 gallons per minute Harrison County, Texas: Texas Water Development Board Report
FREESTONE © Palestine > use and development. An important part of this study is the definition to wells and is capable of yielding water in excess of 3,000 gallons per 27,76 p.
5, [ 5 of the potentiometric surface for each region.al aquifer. Each of these minute (Baker, 1985, p. 398). The aquifer, with a maximum thickness Cronin, J. G, and Wilson, C. A., 1967, Ground water in the flood-plain
(Y <o \ \©. NACOGDQCHES surfaces represents the response of the aquifer to natural and man- of more than 3,000 feet, is considered a major aquifer in Texas and is alluvium of the Brazos River, Whitney Dam to vicinity of
1 ) i @, 3 e Nicogdoches gv made stresses and is an important aid in the quantitative determinations the principal source of ground water for more than 30 counties in and Richmond, Texas: Texas Water Development Board Report 41,
< o of the characteristics of the aquifer for flow-simulation models. The downdip from the aquifer outcrop. 224 p.
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quantitative determinations are an important part of the analyses

The Sparta-Queen City aquifer includes the hydraulically connected
beds of sand and sandstone of the Queen City Sand, the Weches

Dillard, J. W., 1963, Availability and quality of ground water in Smith
County, Texas: Texas Water Commission Bulletin 6302, 151 p.
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This report presents the 1980 approximate potentiometric

Formation, and the Sparta Sand. The Queen City Sand consists of as
much as 500 feet of medium- to fine-grained sand and sandstone,

Eargle, D. H., 1968, Nomenclature of formations of the Claiborne
Group, Middle Eocene, Coastal Plain of Texas: U.S. Geological

. < - N o Ry 200 3 surfaces for each of the three aquifers within the Texas Coastal which can be massive or thin-bedded, and silty, lignitic shale; it may Survey Bulletin 1251-D, 25 p.
FALLS ) | 300 AN \5 LINA e S — et ) Uplands system based on water levels in wells developed in those yield in excess of 400 gallons per minute of fresh to slightly saline water Follett, C. R., 1966, Ground-water resources of Caldwell County,
y ) . 7: i | R > ! g 2 aquifers. The year 1980 was selected by the West Coast RASA staff for to wells (Baker and Wall, 1976, p. F-7). The Weches Formation Texas: Texas Water Development Board Report 12, 144 p.

£ ROBERTSON.N\G \‘\ 250 EA = 2 representing the approximate potentiometric surfaces for all aquifers generally is a thin layer of clay with glauconite and very thin beds of 1974, Ground-water resources of Brazos and Burleson Counties,

) % / / e S \\ \47 \ F}‘,' included in their study. sand. The Sparta Sand, which generally is 100-300 feet thick, is Texas: Texas Water Development Board Report 185, 198 p.
31°97 Y .‘ - % \Qf'/T 6.i'h 431 water lew_els measured c.lunng .1980 in more than 900 wells were composed .malnly of sand and mterbed.ded clay; large-capacity wells Grubb, H. F., 1984, Planning report for the Gulf Coast Regional
& \ Ao \ (} used in preparing the potentiometric-surface maps; most of these data generally yield about 500 gallons per minute of fresh to slightly saline Aquifer-System Analysis in the Gulf of Mexico Coastal Plain,
~ \, v 7 were obtained from the observation-well computer files of the Texas water, although the yields of some wells exceed 1,000 gallons per United States: U.S. Geological Survey Water-Resources Investiga-

L:%u% MADISON_ ; // } Department of Water Resources. Additional data that were used minute (Baker and Wall, 1976, p. F-7). Except for relatively heavy tions Report 844219, 30 p.

\ 09 N / \ K consisted of estimates of 1980 water levels for about 250 wells. The localized development, the Sparta-Queen City aquifer is only slightly Harris, H. B., 1965, Ground-water resources of La Salle and McMullen
1L A M \ o 2© /,’ K E R\K NEWTOR estimates were based on historical water-level measurements and the developed throughout most of its extent. Counties, Texas: Texas Water Commission Bulletin 6520, 105 p.
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extension of water-level hydrographs for many of these wells. The
historical records generally were obtained from reports describing
ground-water resources in various counties published by the Texas
Department of Water Resources or its forenamed agencies: The Texas
Water Development Board, the Texas Water Commission, or the Texas
Board of Water Engineers. (See references.)

The approximate potentiometric surfaces were determined from

The Yegua aquifer consists of the hydraulically connected sand
and sandstone in the Yegua Formation, which generally is composed
of interbedded sands, sandstones, and clays with some lignite. The
maximum thickness of the Yegua Formation in and near its outcrop is
about 1,500 feet. The aquifer generally yields less than 50 gallons per
minute of fresh to moderately saline water to wells but is capable of
yielding more than 500 gallons per minute to large-capacity wells in

Klemt, W. B, Duffin, G. L., and Elder, G. R., 1976, Ground-water
resources of the Carrizo aquifer in the Winter Garden area of
Texas, volume I: Texas Water Development Report 210, 73 p.

Mason, C. C., 1960, Geology and ground-water resources of Dimmit
County, Texas: Texas Board of Water Engineers Bulletin 6003,
235 p.

Muller, D. A, and Price, R. D., 1979, Ground-water availability in

g “LE/ \C b \ data that largely represent stable and generally undisturbed water-level some areas (Baker and others, 1974, p. 44). However, the aquifer is Texas: Texas Department of Water Resources Report 238, 77 p.
/ BN~ oo ;? \% 3 E\ - conditions during winter months. Water levels fluctuate primarily in only slightly developed by wells throughout its extent. Peckham, R. C., 1965, Availability and quality of ground water in Leon
WASHINGTO \1\9_,&1‘ \O%ﬂ \% A\, County, Texas: Texas Water Commission Bulletin 6513, 101 p.
. \ P % ,\% & ) Rogers, L. T., 1967, Availability and quality of ground water in Fayette
B S CgOT R O P ~ S 2 2 g County, Texas: Texas Water Development Board Report 56, 126 p.
\c Mfo,%b H 30 'f’o \ v A’f(& ‘ Sandeen, W. M., 1972, Ground-water resources of Washington
- NNy’ \ S u?g'\" = ;;*S 5’ County, Texas: Texas Water Development Board Report 162,
Cypress ’/w - f-iou;(:«:]/} - 1lp
~ N }\& ‘ 102 100° Shafer, G. H., 1965, Ground-water resources of Gonzales County,
T M A R T.S ? [ - — — B =Nl Texas: Texas Water Development Board Report 4, 97 p.
_ 3 K 2 [ 1966, Ground-water resources of Guadalupe County, Texas:
— 1\ Houston 5 36° 36° Texas Water Development Board Report 19, 97 p.
N b /-’\'-\"' ;
—X : /_/ ? siol 1?0 ' 1?0 | 2?0 s Tarver, G. R., 1966, Ground-water resources of Houston County,
Q : < \ — . ‘ N g \Q}.\S,t/,: » "~ ™+’ Amarillo 0 100 200 300 KILOMETERS Texas: Texas Water Development Board Report 18, 91 p.
986uoda/u ; =N \ \x*f{?/l@}?\" \ : o o [ o Thompson, G. L., 1966, Ground-water resources of Lee County,
g datupe. v A 5 w\/\\ ' S/ l Texas: Texas Water Development Board Report 20, 137 p.
GUADALUPE . e =\ \ : HYC R & nx 4 : 1972, Ground-water resources of Navarro County, Texas:
. ; \ ; ~ : 5 y | e Texas Water Development Board Report 160, 67 p.
an Antonio \_/ IL\ XN oty - o I J\l\ - White, D. E., 1973, Ground-water resources of Rains and Van Zandt
}) \} Jo . 34° Counties, Texas: Texas Water Development Board Report 169,
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