
Figure 11. Burrow porosity at the contact of hydrostratigraphic unit VIII of
the Edwards aquifer (basal nodular member of the Edwards Group) and the
cavernous hydrostratigraphic unit of the upper zone of the Trinity aquifer
(Glen Rose Limestone of the Trinity Group), northern Medina County, Texas
(photograph by Allan K. Clark, U.S. Geological Survey, May 23, 2018). 

Figure 10. Evaporitic beds of the cavernous hydrostratigraphic
unit of the upper zone of the Trinity aquifer, northern Medina
County, Texas (photograph by Allan K. Clark, U.S. Geological
Survey, February 4, 2019).

Figure 9. A sample of evaporite with vug and boxwork porosity in the
cavernous hydrostratigraphic unit of the upper zone of the Trinity aquifer,
northern Medina County, Texas (photograph by Allan K. Clark,
U.S. Geological Survey, February 4, 2019).

Figure 8. Channel porosity in the Devils River Limestone, northern Medina
County, Texas (photograph by Allan K. Clark, U.S. Geological Survey,
February 26, 2019).

Figure 7. A high-angle fault juxtaposing the Glen Rose Limestone (Trinity
Group) against the Devils River Limestone (informal dolomitic member) along
Highway 173 (4.47 miles south of the Bandera and Medina County line),
northern Medina County, Texas (photograph by Allan K. Clark,
U.S. Geological Survey, December 4, 2019).

Figure 6. Late Cretaceous igneous intrusive rocks exposed along County
Road 241, northern Medina County, Texas (photograph by Allan K. Clark,
U.S. Geological Survey, December 4, 2019).

Figure 5. The Del Rio Clay (Washita Group), northern Medina
County, Texas (photograph by Robert R. Morris, U.S. Geological
Survey, July 18, 2019).

Figure 4. Toucasia sp. (rudists) at the top of the Devils River Limestone,
northern Medina County, Texas (photograph by Allan K. Clark,
U.S. Geological Survey, July 7, 2019).
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Figure 3. Surficial extent of the rocks that compose the Edwards and Trinity aquifers within northern Medina County, Texas.

1Informal.
2Thickness range based on field mapping.
3Informal, undivided.
4The upper part of the Devils River Limestone thickens moving to the west off the San Marcos Platform facies and into the Devils River Trend.
5Informal in the Kainer Formation and formal in the Fort Terrett Formation.
6The fossiliferous hydrostratigraphic unit thins from the east to the west.

Salinia texana bed immediately below 
Corbula bed, abundant fossils including 
Porocystis globularis, Orbitolina texana 

(Roemer, 1852), Macraster sp., Nerinia sp., 
pecten, gastropods, pelecypods

Limestone and argillaceous limestone, fossils
 much more abundant than in the units above, 

Orbitolina minuta (Douglas, 1960)

Weathers to an orangish red with a pebbly 
texture, often has less Juniperus ashei (cedar)

growth and thicker grasses, boxwork and
 vug porosity, springs and seeps,

often stock tanks in evaporite beds

Alternating beds of
limestone and argillaceous

limestone, fossils rare, 
stairstep topography

Massive, nodular and mottled limestone, BRBs 
and orange wisps, Ceratostreon [Exogyra] 
texana, regional white grainstone bed at the

 top of the unit, seeps and springs, ferns 
growing near contact of underlying unit

Massively bedded light gray,
Requieniidae, abundant

Heavily bioturbated, 
evaporite beds, rhizoconcretions 

(root fossils), caves

Crossbedded, ripple marks,
miliolid grainstone

Boxwork porosity with 
neospar and travertine 

frame

Clay, holds water (stock tanks),
fossiliferous; Ilymatogyra arietina

Holds water (stock tanks),
black dendrites, iron
nodules and staining,

Plesioturrilites brazoensis,
Waconella wacoensis

Thin graded cycles;
massive beds to

relatively thin beds;
crossbeds,
Caprinidae

Bioturbated iron-stained
beds separated by
massive limestone
beds; stromatolitic

limestone, 
Montastrea roemeriana 

Wispy iron stains, thin bedded, in Devils River
Limestone sometimes capped with oolitic

limestone, often white in aerial photographs

Porcelaneous limestone
with calcite-filled veins,

bluish dendrites

Brownish-red sand, thin
flagstones; petroliferous

White, chalky limestone;
Gryphaea aucella,

Inoceramus sp.

Yellow clay, blue clay
in freshly dug exposure; 

large Exogyra ponderosa

Weathers to an orangish red with a pebbly 
texture, often has less Juniperus ashei (cedar)
growth and thicker grasses, boxwork and vug
porosity, springs and seeps, often stock tanks

in evaporite beds, Corbula sp. at base 

Limestone beds thicker and more resistive to
erosion than overlying and underlying units,

Orbitolina texana (Roemer, 1852),
patch reefs

Thick argillaceous beds, thin shale beds,
Orbitolina texana (Roemer, 1852),

contains ponds and seeps

Caprinid biostrome, limestone,
argillaceous limestone,

Orbitolina minuta (Douglas, 1960)

None

IP, MO,
FR, BP,
CH, CV 

IP, FR,
BP

FR

None

MO, BU,
VUG, BP,
FR, BR,

CV

FR, CV

IP, IG,
BU, FR,
BP, CV 

IG, MO,
VUG, FR,
BR, CV 

IP, IG,
MO, BU,
VUG, FR,
BP, CV 

IP, MO,
BU, BP,
FR, CV 

MO, BR,
BP, FR,

CV 

BU, BP,
FR,
CV

(occasional) 

IP, MO,
BU, BR 

MO, BU,
FR 

IP, MO,
BU, BR 

MO, BR,
BP, FR

MO

MO, BU,
BP, FR

IP 

Confining
unit

Confining
unit

Confining
unit

Confining
unit

Confining
unit

Confining
unit

Confining
unit

Confining unit,
locally water

bearing in
cavernous

zones

Aquifer

Aquifer

Aquifer

Aquifer

Aquifer,
confining unit

in areas
without caves 

Aquifer

Aquifer

Semiconfining
unit

Semiconfining
unit

Semiconfining
unit

Semiconfining
unit

Aquifer

230–540

130–160

20–40

40–50

50–60

80–90

70–90

20–24

40–60

50–60

90–140

10

8–10

30–40

2–20

10
0–

12
06

120–140

90–140

15
0–

25
04

40–60

30–40

30–70

30–50

70–90

*

*

*

*

*

II

III

IV

V

VI

VII

VIII

Ca
ve

rn
ou

s
Ca

m
p 

Bu
lli

s 
Up

pe
r

ev
ap

or
ite

 
Lo

w
er

ev
ap

or
ite

  

I

Bu
lv

er
de

IIa

Fo
ss

ili
fe

ro
us

 
Li

ttl
e 

Bl
an

co
sr et si S ni

wT

Up
pe

r c
on

fin
in

g 
un

it 
to

 th
e 

Ed
w

ar
ds

 a
qu

ife
r

M
id

dl
e 

zo
ne

 o
f t

he
 T

rin
ity

 a
qu

ife
r

Up
pe

r z
on

e 
of

 th
e 

Tr
in

ity
 a

qu
ife

r
Ed

w
ar

ds
 a

qu
ife

r
refiuqa ytinirT

Kb

Kdr

Kp
cm

Kp
lc

Kp
rd

Kk
g

Kk
ke

Kk
d

Kk
bn

Kgrle

Kpg

Kg
rf

Kgrcb

Kgrc

Kgrb

Kgrue

Kd
rv

lb
n

Kd
rv

ld
Kd

rv
lk

e
Kd

rv
lg

Kd
rv

u
Kd

rv
ur

d

Kgrlb

Kgrts

Kg
rlf

Kg
ru

f

Kg

Kef

Ka

Fossiliferous blue-green to yellow-brown 
clay, packstone, iron nodules;

Ilymatogyra arietina 

Dense, shaly, mudstone, wackestone, 
oyster-shell mudstone and wackestone;

iron stained, chert

Pelletal limestone,
mudstone, miliolid 

grainstone, packstone, 
chert (bedded and large 

nodules); Caprinidae, 
crossbedded

Reddish-brown, gray to light-tan shaly
mudstone and wackestone, black dendrites,
iron nodules, iron stained; Plesioturrilites 

brazoensis, Waconella wacoensis 

Brown, flaggy, sandy shale and argillaceous
limestone; iron nodules; Inoceramus sp., 

shark teeth, fossil fragments;
 petroliferous odor 

Massive, chalky, locally argillaceous, 
mudstone, nodular wackestone, nodular

bioturbated wackestone; Gryphaea aucella,
Inoceramus sp.; volcanic and
terrigenous clastics, calcite 

Argillaceous limestone, calcareous clay,
blue in the subsurface weathers greenish
yellow; fossils, large Exogyra ponderosa 

Recrystallized limestone, 
mudstone, wackestone, 
packstone, grainstone; 

chert (bedded and large 
nodules); iron stained, 

stromatolitic, Requieniidae,
Montastrea roemeriana, 

oysters

Miliolid, skeletally fragmented grainstone,
mudstone, wackestone; chert (beds and 

nodules); crossbedded and ripple marked 

Highly altered crystalline limestone, chalky
mudstone, occasional grainstone associated
with tidal channels; chert (beds and nodules);
coarse-grained spar, breccia and travertine,

dissolution has removed all evaporites
in the study area

Chert (absent in lower 20 feet),
 dolomitic mudstone, wackestone,

packstone, grainstone

Shaly, nodular limestone, burrowed 
mudstone, wackestone, packstone,
miliolid grainstone, dolomite, BRBs;

Caprinidae, Ceratostreon [Exogyra] 
texana, Miliolidae, gastropods 

Evaporites (dissolved at surface), wackestone, 
packstone, miliolid grainstone, argillaceous 

limestone, dolomitic limestone; heavily 
bioturbated, occasional dinosaur tracks

Alternating beds of wackestone, 
packstone, miliolid grainstone,

argillaceous limestone; burrowed

Evaporites (dissolved at surface), highly 
altered crystalline limestone and chalky 

mudstone; breccia, boxwork voids

Evaporites (dissolved at surface), highly 
altered crystalline limestone and chalky 

mudstone; breccia, boxwork voids; 
Corbula beds

Wackestone, grainstone, argillaceous 
wackestone, shale, evaporites (dissolved 

at surface); Monopleuridae, Requieniidae, 
Macraster sp., Nerinia sp., Orbitolina 

texana (Roemer, 1852), Porocystis 
globularis, Salenia texana, gastropods, 

pecten, and pelecypods

Buff to light-gray, dense nodular mudstone
and wackestone, calcite-filled veins, bluish 

dendrites, iron nodules, iron stained;
shell fragments 

Alternating wackestone, packstone, miliolid
grainstone, argillaceous limestone,
mudstone, silty mudstone at base;

Caprinidae, Monopleuridae, Requieniidae,
Hemiaster sp., Neithea sp., Orbitolina 

minuta (Douglas, 1960), Porocystis
globularis, Protocardia texana, Tapes

decepta, Turritella sp., gastropods, mollusks

Mudstone to 
grainstone, 
framestone, 
boundstone 

chert (bedded 
and large 
nodules); 

Caprinidae, 
Requieniidae,  

Montastrea 
roemeriana

Up
pe

r
Lo

w
er

 Mudstones, wackestone, argillaceous
wackestone, boundstone; Orbitolina
texana (Roemer, 1852), Caprinidae,
Monopleuridae, and Requieniidae,

gastropods, pectens, and pelecypods

 Argillaceous wackestone, shale;
Orbitolina texana (Roemer, 1852),

gastropods, pelecypods

Ta
yl

or

Pe
ca

n
Ga

p
Ch

al
k

*

Au
st

in

* *

Ea
gl

e 
Fo

rd

* *

B
ud

a
 L

im
es

to
ne

*

De
l R

io
Cl

ay *
Cy

cl
ic

 a
nd

m
ar

in
e3  

Le
ac

he
d 

an
d

co
lla

ps
ed

3  
Re

gi
on

al
   

de
ns

e1  
Gr

ai
n-

st
on

e1

Ki
rs

ch
be

rg
 e

va
po

rit
e5 

Do
lo

m
iti

c1
B

as
al

 n
od

ul
ar

1
*

Lo
w

er

Cr
et

ac
eo

us

Tr
in

ity
 

Up
pe

r

Gl
en

 R
os

e 
Li

m
es

to
ne

Ka
in

er
 F

or
m

at
io

n
Fo

rt 
Te

rr
et

t F
or

m
at

io
n

Ed
w

ar
ds

Pe
rs

on
 F

or
m

at
io

n
Ge

or
ge

to
w

n
Fo

rm
at

io
n

La
te

 C
re

ta
ce

ou
s

W
as

hi
ta

Lo
w

er
 p

ar
t o

f t
he

 D
ev

ils
 R

iv
er

 L
im

es
to

ne
Up

pe
r p

ar
t o

f t
he

 D
ev

ils
 R

iv
er

 L
im

es
to

ne

Ea
rly

 C
re

ta
ce

ou
s

De
vi

ls
 R

iv
er

 L
im

es
to

ne

Ig
ne

ou
s

Large amount
of chert, 

Caprinidae chert
containing fossils

including
Caprinidae,

recrystallized
limestone

Pe
rio

d

Ep
oc

h

Gr
ou

p

Fo
rm

at
io

n

M
em

be
r

(fo
rm

al
 a

nd
in

fo
rm

al
)

Lithology

tinu cigolordyH

cihpargitartsordyH
tinu

1

Thickness2

of outcrop in 
the study area

 (in feet)  

Hydrologic
function 

Porosity
type 

Field identification

M
ap

 a
bb

re
vi

at
io

n
an

d 
co

lo
r

Geologic framework Hydrostratigraphy

[Period, Epoch, group, formation, formal and informal members, and lithology modified from Shumard (1860), Hill (1887, 1888, 1891, 1892), Hill and Vaughan (1898), Vaughan (1900a, b), Udden (1907), Adkins (1932), Stenzel (1938), Wilmarth (1938), 
Hazzard (1939), Ross (1943), Lozo and Stricklin (1956), Stricklin and others (1971), Rose (1972), Inden (1974), Perkins (1974), Stein and Ozuna (1995), Small and Clark (2000), Clark (2003), Clark and others (2009, 2016b), and the U.S. Geological Survey National
Geologic Map Database (March 5, 2020), Geolex (https://ngmdb.usgs.gov/Geolex/search); *no further subdivision; Orbitolina minuta (Douglas, 1960), Orbitolina texana (Roemer, 1852); BRBs, spherical textural features locally known as black rotund 
bodies (Maclay and Small, 1986); aquifers from Maclay and Small (1976), Ashworth (1983); thickness from outcrop, Clark (2003), Clark and others (2009, 2016b); hydrogeologic function modified from outcrop, Stein and Ozuna (1995), Small and Clark (2000), 
Clark (2003), Clark and others (2009, 2016b); carbonate classification from Dunham (1962) and Wright (1992); porosity types modified from Choquette and Pray (1970); fabric selective: IP = interparticle porosity, MO = moldic porosity, BP = bedding plane porosity,
BU = burrowed porosity, IG = intergranular porosity; not fabric selective: FR = fracture porosity, CH = channel porosity, CV = cave porosity, VUG = vug porosity, BR = breccia]

Figure 2. Summary of geologic framework and hydrostratigraphy of the Edwards and Trinity aquifers within northern Medina County, Texas. 
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Figure 1. Location of the study area relative to the State of Texas, Medina County, the surficial extent of the rocks that compose the Edwards and Trinity aquifers, and the surficial extent
of the Balcones fault zone.
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