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QUATERNARY

PENNSYLVANIAN

EXPLANATION

[ ]

ALLUVIUM
Gravel, sand, silt, and clay. Yields large amounts of water of good
quality along the Arkansas River and probably will yield moderate
to large amounts along the Canadian River.

(o]

TERRACE DEPOSITS
Gravel, sand, silt, and clay. Yield moderate to large amounts of
water of good quality locally along the Arkansas River; smaller
amounts elsewhere.

BOGGY FORMATION
Shale, sandstone, and coal; includes Bluejacket Sandstone Member
at base. Yields limited amounts of water of poor quality.

SAVANNA, McALESTER, AND HARTSHORNE
FORMATIONS

IPsv  Savanna Formation, shale, sandstone, and coal. Yields limited
amounts of water of poor quality.

Pmh McAlester and Hartshorne Formations (undifferentiated), shale,
sandstone, and coal. Yield limited amounts of water of poor
quality.

Psm Savanna and McAlester Formations (undifferentiated; T. 15 N.,
Rs. 18, 19 E.), shale and minor sandstones. Yield limited
amounts of water of poor quality.
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PENNSYLVANIAN

—MISSISSIPPIAN ————————— |

MISSISSIPPIAN, DEVONIAN
SILURIAN, AND ORDOVICIAN

AFTER M.V. MARCHER,

ATOKA, BLOYD, AND HALE FORMATIONS
Pu  Undifferentiated.
Pa  Atoka Formation, shale and sandstone. Yields limited amounts
of water of poor quality.
Pbh Bloyd Formation, shale and Limestone; and Hale Formation,
hmestone and sandstone. Probably will yield only small
amounts of water of fair to poor quality.

MISSISSIPPIAN ROCKS ABOVE CHATTANOOGA SHALE

Mu  Undifferentiated.

Mp  Pithin Formation, limestone; Fayetteville Formation, shale and
limestone; Hindsville Formation, limestone and shale; and
Moorefield Formation, limestone.

Mkr Keokuk Formation, chert; Reeds Spring Formation, chert and
limestone; and St. Joe “"Group,’’ limestone and marlstone.

Yield small to moderate amounts of water of fair to good quality.

MISSISSIPPIAN, DEVONIAN, SILURIAN,
AND ORDOVICIAN ROCKS, UNDIFFERENTIATED
Mississippian and Devonian. Chattanooga Shale, shale.

Devonian. Sallisaw Foermation, hmestone, sandstone, and chert; and
Frisco Formation, limestone.

Silurian. Quarry Mountain Formation, limestone; Tenkiller Forma-
tion, hmestone ; and Blackgum Formation, limestone and dolomite.

Ordovician. Sylvan Shale, shale; Fernvale Limestone, limestone; Fite
Limestone, limestone ; Tyner Formation, shale, sandstone, dolomite,
and limestone ; Burgen Sandstone, sandstone and minor shales and
limestones; and Cotter' Dolomate, dolomite.

Limestone, dolomite, and sandstone units may yield small to mod-

erate amounts of water of fair to good quality; shale units probably

will yield only limited amounts of water of poor to fair quality.
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FORMATION

DEPTH
INTERVAL
(FEET)

THICKNESS '
(FEET)

LITHOLOGIC DESCRIPTION

RECENT

RECENT FILL

17°'.

o - 17

Recent fill consisting of sand,
silty sand, overlain by asphalt
and concrete cover.
Utlllty,llne,trenches can be from
2-17 feet deep and consist of finé
silty sand, overlain by silty
clays. The sands typlcally surround the

utlllty llnes.

QUATERNARY

16.4"

0 -
(Ave.

15.5'
7.7)

Lateraily discontinous deposits of
gravelly silty clays, silty clays,
sandy silty -clays, clays and silt, overlain
by gravelly sandy clays, clayey sandy
silt, and clayey .silt. Gravelly silty
clay deposits range in thickness from
approximately 3.4 feet to 15 feet thick.
Silty clay deposits range from 0.6 feet
to 9.4 feet thick. '

LOWER PENNSYLVANIAN

SH1

1.0 - 24.0

0 - 20.10
(Ave. 9.2!

Shale, dark grayish brown to dark gray,
laterally continuous, fissile, silty.

stone |Shale|.TERRACE DEPOSITS

Unit |Unit’

Sand~-
SAL

7t - 27.5¢

0.4 --12.5
(Ave 3.2)

Sandstone, Pale brown to dark gray,
quartzose, very fine to medium grain, v..
well cemented, laterally continuous.

Unit
SH2

'8 - 32.5

- 2.6 - 9.8

(Ave. 5.2)

Sandy Shale -

Shale, Dark gray to light brownish gray,
fissile, silty, contains minor laterally
discontinuous silty sandstone beds,
laterally continuous across site.

ATOKA
Sandstone| Shale

Unit
SA2

12.5 - 38.Q

3 - 10.3
(Ave. 5.0)

Sandstone, dark gray to very dark gray,
quartzose, very fine grain, well
cemented, laterally continuous across
site. . .

SH3

17.0 ->40.5

1' - 78.0!
(Ave. 2.5)

‘|Laterally continuous across site.

Sandy Shale - : :
Shale, very dark gray, sandy to silty,

very fine grain quartz, organic.

30

.0 - 37.0

1.5¢
(Ave.

- 3.0
2.5)

Sandstone, Dark Gréy, dquartzose, .very
fine grain, very well cemented.

Sand
Shalestone Shale
Unit Unit| Unit

SA3

SH4

27.5'-- 35.5¢!

>4

Shale- sandy shale, dark gray to very ..
dark gray, very fine grain quartz, S
fissile to highly fractured.
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EXPLANATION

RECHARGE AREAS
Patterns of red lines on the map show known or potential recharge areas for the various bedrock
aquifers.
777771 Recharge Areas. This pattern shows areas that are known to be part of the recharge area for a

bedrock aquifer: includes outcrops of the aquifer and of overlying porous and permeable rocks
hydraulically connected with the aquifer.

Potential Recharge Areas. This pattern shows areas that may be part of the recharge area for a
bedrock aquifer: includes areas where confining strata may contain pathways for downward
movement of water to the aquifer, and safety zones (generally extending 4 miles beyond the
V.~ .~ A known limits of the aquifer) that may overlic unknown extensions of the aquifer or rocks hydrau-
lically connected with the aquifer.

BEDROCK AQUIFERS

Colored areas on the map show distribution of bedrock aquifers, which are the rock units generally
considered favorable or moderately favorable for development of ground-water resources. Bedrock
aquifers are listed below by geologic age from oldest to youngest. References, listed at the end of each
aquifer description, include Hydrologic Atlases (HA) and Other Reports that provide more detailed
. information. All references are given in the 4-page pamphlet that accompanies this map.

Keokuk and Reeds Spring Formations (Mississippian in age). This northeastern Oklahoma unit,
also referred to as the “Boone Formation” or “Boone Chert,”” consists of limestone and cherty
limestone beds that locally are fractured or cavernous. Thickness ranges from 250 ft. in south to
about 400 ft. in north. Wells consistently yield more than 3 gpm, and some yield as much as 50
gpm. Water is of good quality (generally less than 500 mg/L dissolved solids) although typically
it is hard. Recharge areas include outcrops of aquifer and of overlying Mississippian limestones
and shales above aquifer. Potential recharge areas include areas in northwest where aquifer under-
lies younger Pennsylvanian rocks; also areas that extend 4 miles west and south of aquifer limits.
References: HA-1, HA-2; also Other Reports 33, 38, 44, 49,51, 61.
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EXPLANATION

Alluvium and Terrace Deposits (Quaternary in age). Unconsolidated deposits of
sand, silt, clay, and gravel that occur along or adjacent to modern and ancient
rivers and streams. Thickness generally ranges from 10 to 50 ft. (locally as much
as 100 ft.). Wells generally yield 10 to 500 gpm of water (locally several thou-
sand gpm), and most water is of good quality (less than 1,000 mg/L). Recharge
areas are essentially the same as distribution of the alluvium and terrace deposits.
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EXPLANATION

Most favorable for ground-water supplies

This area includes alluvium along the Arkansas and Canadian
Rivers and some terrace deposits along the Arkansas River. Wells
in alluvium along the Arkansas River are reported to yield up to
900 gpm (gallons per minute); larger yields might be obtained
locally. Alluvium along the Canadian River is untested, but
vields comparable to those from alluvium of the Arkansas River
probably could be obtained. Area A, shown by diagonal lines in
Tulsa and Wagoner Counties, is underlain by terrace deposits,
up to 60 feet thick, that are reported to yield as much as 125 gpm
iocally. Area B, shown by diagonal lines near Braggs, is also
underlain by terrace deposits, up to 90 feet thick, that may yield

up to 100 gpm.

Moderately favorable for ground-water supplies

This area is underlain by the Keokuk and Reeds Spring For-
mations and, in T. 13 N, R. 23 E., by rocks of pre-Mississippian
age. Wells in the Keokuk and Reeds Spring Formations are re-
porped to yield as much as 20 gpm and, locally, more. A few
springs yield several hundred gallons per minute. Some of the
limestones and sandstones, particularly the Burgen Sandstone
in T. 13 N., R. 23 E., and in the vicinity of Qualls, are reported
to yield up to 20 gpm.

Least favorable for ground-water supplies

The area is underlain by shale, siltstone, and sandstone of
Pennsylvanian age and by terrace deposits mainly along the
shores of Eufaula Reservoir. Most wells in the shale, siltstone,
and sandstone yield only a fraction of a gallon per minute to a
few gallons per minute. A few wells are reported to yield as much
as 20 gpm. In local areas, terrace deposits along Eufaula Reservoir
may yield 10 gpm or possibly more.

3e

o]

Spring
Number beside spring symbol is yield in gallons per minute.
« = estimated yield. Yield data obtained in 1966.

Upper number is depth of the well in feet; middle number
is depth to water in feet below land surface in 1966 and 1967;
lower number is yield of the well in gallons per minute. e
estimated value, r = reported value, f = flowing well. +
AFTER M.V. MARCHER, 1969 height of water level above ground level, v = unknown.
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EXPLANATION

Chemical quality of water generally good to excellent

This area includes alluvium along the Arkansas and Cana-
dian Rivers and some terrace deposits in Tulsa, Wagoner, and
Muskogee Counties. Hardness is the most troublesome chemical
characteristic; 90 percent of the water samples tested were hard
or very hard. The total dissolved solids was low to moderate; less
than 5 percent of the samples exceeded 500 ppm. Except at a few
places, sulfate, chloride, and nitrate concentrations were low.
Because of the low to moderate sodium and dissolved-solids con-
tents, most of the water from these deposits is suitable for irriga-
tion.

Summary of Available Chemical Data

CONCENTRATION NUMBER
(PPM)

MAXIMUM MEDIAN MINIMUM ANAE\‘FSES
Hardness 640 255 26
Sulfate 198 32 0.0
Chloride 62 15 0.8
Nitrate 65 0.7 0.0
Total dissolved solids 702 335 86

Chemical quality of water generally fair to good

This area is underlain by the Keokuk and Reeds Spring
Formations and older rocks. Hardness is the most troublesome
chemical characteristic; 70 vercent of the water samples tested
were hard or very hard. Thirty-eight percent of the samples had
a total dissolved solids content greater than 500 ppm. The sulfate,
chloride, and nitrate contents are generally low, except locally.

Summary of Available Chemical Data

CONCENTRATION NUMBER
(PPM) oF
MAXIMUM MEDIAN MINIMUM  ANALYSES

Hardness 1,172 162 20 47
Sulfate 840 14 0.0 47
Chloride 840 16 0.2 47
Nitrate 62 22 0.0 47
Total dissolved solids 2,300 320 50 47
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Chemical quality of water generally poor to fair

This area is underlain by shale, siltstone, and sandstone and
some terrace deposits. Of the water samples tested, 57 percent
contained more than 250 ppm sulfate, 10 percent contained more
than 250 ppm chloride, and 53 percent contained more than 500
ppm total dissolved solids. Four samples contained more than 45
ppm nitrate; two of these were taken from wells that are ap-
parently polluted. Water from sandstone is least highly mineraliz-
ed, whereas that from shale, particularly shale that contains coal

beds, is most highly mineralized.
Summary of Available Chemical Data

CONCENTRATION NUMBER

(PPM)

OF
MAXIMUM MEDIAN MINIMUM ANALYSES

Hardness 3,020 144 4.0
Sulfate 3,150 36 4.2
Chloride 715 44 2.0
Nitrate 82 1.6 0.0
Total dissolved solids 5,160 581 63

@
Well from which water sample was taken

!

Spring from which water sample was taken

Hardness

Sulfate

Chloride

Nitrate

Concentration
(parts per million)

Total dissolved solids,

measured

Total dissolved solids,
calculated

Not determined

10

Concentration of selected dissolved solids in water from wells and springs. Con
centrations of 10 ppm or less are shown by numbers in the appropriate column
of the graph.
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