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W.P., Hayes, T.S., Erickson, R.L., Berendsen, Pieter,
and Kisvarsanyi, E.B., Assessment of the Joplin 1° x 2°

BEDROCK GEOLOGIC MAP OF THE JOPLIN 1° x 2° QUADRANGLE, KANSAS AND MISSOURI

Compiled by
James R. McCauley, Kansas Geological Survey, and David C. Smith, Missouri Division of Geology and Land Survey

U.S. Geological Survey Geologic Quadrangle Map
GQ-149, scale 1:62,500.

Creek Shale Member is a gray, calcareous shale that
contains thin fragmental limestones and ranges from
0-40 ft thick. Below is Merriam Limestone Member,
a gray, fossiliferous limestone generally 1 ft or less
thick

Kansas City Group (Upper Pennsylvanian; Missourian)
Bonner Springs Shale and Lane Shale (combined)

and Iola Limestone, undivided—In Joplin quadran-
gle, Bonner Springs and Lane Shales are not differen-
tiated; northward they are separated by Wyandotte
Limestone

Bonner Springs Shale and Lane Shale (com-
bined)—Gray, clayey shale containing thin micaceous
siltstone and ranging from 30 to 150 ft thick.

and underclay; and gray shale; formation is 2.5-11 ft
thick

Blackjack Creek Formation—Dark-yellowish-orange
limestone, locally nodular, which is underlain by soft,
gray shale and tan, even-bedded limestone at base;
formation is 3-8 ft thick

Cherokee Group (Middle Pennsylvanian; Desmoine-

sian)

Cabaniss Subgroup

Excello, Mulky, Lagonda, Bevier, Verdigris,
Croweburg, Fleming, Robinson Branch, Mineral,
Scammon, Tebo, and Weir Formations, undivided

Excello Formation—Light-gray to dark-gray
shale, which is locally calcareous, and basal black, fis-
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= T - = o : i — T 1 j B Pcc CORRELATION OF MAP UNITS Iola Limestone—Composed of two limestone mem- sile shale that contains phosphatic concretions; forma-
‘ A Tl i p il . Ly ) bers and an intervening shale: Uppermost is Raytown tion is 1-5 ft thick
7 | L3l ; i SIS e + QUATERNARY Limestone Member, a gray, fossiliferous, wavy-bedded Mulky Formation—Composed of Mulky coal and
: Ty 82 J limestone that is thickest (35 ft) in Allen and Neosho underclay, which is locally minable, and Breezy Hill
i §§ } CRETACEOUS counties but thins to 0-4 ft in southern part of quad- Limestone Member, which consists of irregularly bed-
T S X e rangle. Muncie Creek Shale Member is gray and ded masses or nodules of light-gray limestone in
420 clayey and in some places contains a black, . fissile greenish-gray clay and includes medium-gray shale at
shale characterized by abundant phosphate nodules; it base; formation is 3—15 ft thick
Mk 3 is generally 0.5-3 ft thick. Lower limestone of the Lagonda Formation—Composed of locally depos-
2 | q& f Virgilian [ola is Paola Limestone Member, a dense, gray, mas- ited Iron Post coal and underclay; gray, thin-bedded to
i 3 sive bed 2-3 ft thick that has worm borings on its massive sandstone, locally interbedded with gray,
g upper surface sandy shale; gray to black shale, locally silty and inter-
ity b el Chanute Shale and Drum Limestone, undivided bedded with thin limestone; locally deposited black,
S a g ] Wysiar Chanute Shale—Composed of two sandstones sepa- fissile shale overlying a dark-gray limestone at base;
S o~ )RS e I8 o Pr [ Pennsylvanian rated by an unnamed shale: Uppermost is Cottage formation is 30-40 ft thick
T 255 meter 3. L . + . @ o s s
! v 2L Qal o N 5 Grove Sandstone, a light-gray, thick-bedded, massive Bevier Formation—Composed of Bevier coal and
3 ‘ Jf L e 419", sandstone that weathers to a color ranging from yel- underclay, both rarely present; underlain by medium-
s ' - § lowish orange to brownish red and is 7-60 ft thick. It to dark-gray shale; formation is 2-15 ft thick
: t Missourian is underlain by an unnamed shale that is 10-75 ft Verdigris Formation—Composed of Wheeler coal
S a Mm r PENNSYLVANIAN thick, locally silty or calcareous, and near the top con- and underclay, which is locally minable; Ardmore
w419 § tains Thayer coal bed (0.4-2.0 ft thick). The lower Limestone Member, a light- to dark-gray limestone
sandstone, Noxie Sandstone Member, is thin to present as 1- to 3-ft beds separated by gray shale;
Bro — medium bedded and fine grained; fills an ancient chan- black, fissile shale containing phosphatic concretions;
wg 3 ) ) nel and ranges from 1 to 100 ft thick. locally deposited, dark-gray limestone that may be
3 5 Drum Limestone—Contains two members: Upper is sandy or nodular; and gray shale; formation is 20-45
E ~ P Corbin City Limestone Member, a light-gray, oolitic, ft thick
g 2 s g cross-bedded, fossiliferous limestone ranging from 2 ft Croweburg Formation—Composed of Croweburg
. 83 Desmoinesian Middle to 50 ft thick in Montgomery County. Lower is coal and underclay, which is locally minable; locally
45 = 45 [ Pennsylvanian Dewey Limestone Member, which is bluish gray, mas- present gray siltstone or light-gray, fine-grained sand-
qx°° sive, and 2-15 ft thick stone; and medium- to dark-gray shale interbedded
418 Cherryvale Shale and Dennis Limestone, undivided with limestone; formation is 10-30 ft thick
N Mm 1 Cherryvale Shale—Contains three shale members Fleming Formation—Composed of Fleming coal
Atokan and two limestones: Uppermost is Quivera Shale and underclay, which is locally minable; soft,
2 o7 Member, olive-green shale 2-11 ft thick. Below is dark-gray shale; and locally deposited, hard, platy,
S N 3 Y - . | Chesteri Westerville Limestone Member, which is discontinuous black shale and dark-gray limestone; formation is
T275 Eid el S S Upper throughout the quadrangle, but wh ti bout 7 ft thick
7 _ Upper ghout the quadrangle, but where present is gray, abou ic
' t Meramecian Mississippian coarse grained, fossiliferous, and less than 2 ft thick. Robinson Branch Formation—Composed of
y 7 MISSISSIPPIAN Wea Shale Member is an olive-gray to dark-gray shale locally present Robinson Branch coal and underclay;
. [ Dsagean Lower 4-24 ft thick. Block Limestone Member is discontinu- gray shale; black, fissile shale; and locally deposited
L | Kinderhookian | Mississippian ous, but where present is bluish gray, fine grained, dark-gray to black limestone; formation is 8-10 ft
417 J massive, and less than 5 ft thick. Fontana Shale thick
~ Lower Member is greenish gray, blocky, clayey, and 5-25 ft Mineral Formation—Composed of Mineral coal
g c } Canadian } O } ORDOVICIAN thick. In southern part of quadrangle, absence of and underclay, which is locally minable; locally present
S Westerville and Block Limestone Members makes dif- gray sandstone; and gray to black shale and lime-
% : ferentiation within the Cherryvale difficult. Here the stone; formation is about 15 ft thick
5 2 Cherryvale is as much as 90 ft of bluish-gray shale Scammon Formation—Composed of locally
T2ss : ! X 4 g that parts into flagstones that increase in abundance deposited Scammon coal and underclay; Chelsea
| Lo 3 . 4163 southward Sandstone Member, fine-grained sandstone, which is
i ei“; ‘ £ DESCRIPTION OF MAP UNITS Dennis Limestone—Contains two limestone mem- locally calcareous; dark-gray to black shale, locally
B — e [Rock outcrops are common, but of limited areal extent. In most places the bed- bers and an intervening shale: Uppermost is Winter- containing limestone, coal, and underclay near top;
LR O e T N Tl S G iR o LR N L AR ‘. ~ E roc.k is covered by a }relatively. thin layer of surficial materials (soil, residuum, col- set Limestone Member, a cherty, light-gray, Tiawah Limestone Member, a medium- to dark-gray
6 G ~ ! i luvium, and (or) alluvium), which were not mapped ] fossiliferous limestone that is oolitic and cross bedded limestone; and black, fissile shale containing phos-
/ als ;_W ¢ in its upper part; 2—-60 ft thick. Stark Shale Member phatic concretions; formation is 15-30 ft thick
! ey | ?/ L is locally absent in Montgomery and Labette Counties; Tebo Formation—Composed of Tebo coal and
=2l OR — < Qal Alluvium (Holocene)}—Unconsolidated, sorted or semi- northeastward it is present as a black, carbonaceous, underclay, and gray to dark-gray shale, or (locally) silt-
550 ; ® sorted detrital clay, silt, sand and gravel fissile shale 3-5 ft thick. Canville Limestone Member stone or sandstone; formation is 8-10 ft thick
e p Zi T.32 N Lamproite intrusions (Cretaceous)—Dikes and sills is a gray, dense, granular, massively bedded limestone Weir Formation—Composed of Weir-Pittsburg
! \ N\ e ol intruding Pennsylvanian rocks in southern Woodson that is missing in parts of Montgomery County and coal and underclay, which is locally minable, and gray
o, o 5 County. At Silver City dome, porphyry consisting of ranges from 1 to 6 ft thick to dark-gray shale, limestone, coal, siltstone or sand-
| R phlogopite, diopside, potassic richterite, serpentine - Galesburg Shale, Swope Limestone, Ladore Shale, stone; sandstone, locally saturated with bitumen, is
. pseudomorphs after olivine, and chrome spinel in a and Hertha Limestone, undivided present in most places near base; formation is 40-60
415~ ; groundmass of mostly serpentine (Cullers and others, Galesburg Shale—Yellowish-gray, sandy shale rang- ft thick. Unit may contain alternating beds of silty
pri 1985); rocks at surface are weathered, soft, and ing from 1 to 80 ft thick. In central and southern part shale and sandstone in northeastern part of quadran-
| L olive-brown. At Rose dome, known only from drill of quadrangle, Dodds Creek Sandstone Member gle. Stacked sandstone units, containing no signifi-
L S - i samples, porphyry consisting of 25 percent or more makes up lower part of Galesburg Shale and is as cant interbedded shale or coal beds, may locally
T.305] ) Qa\l?iy LR phlogopite and less than 5 percent each of olivine, much as 60 ft thick extend from sandstone in lower part of Weir to base
) Halfmédh{La diopsidic augite, and amphibole, in a dolomitized, ser- Swope Limestone—Not recognized in southern of Warner Formation or to some intermediate horizon
) Pacadas D »:1_ pentinized groundmass (Hills and others, 1991). Montgomery County. Elsewhere it is composed of Krebs Subgroup
5 P | | .é;;.‘,(q’,y; Shawnee Group (Upper Pennsylvanian; Virgilian) two limestone members and an intervening shale: Seville, Bluejacket, Drywood, Rowe, and Warner
Y By - Calhoun Shale and Deer Creek Limestone, undi- Uppermost is Bethany Falls Limestone Member, a Formations, undivided
g .:.7.._4)”. L vided fine-grained, gray, mottled limestone that is as much Seville Formation—Composed of dark-gray to
. [ N\ r 2 J;’ Calhoun Shale—Gray, sandy shale 5-10 ft thick as 40 ft thick in Allen County. Hushpuckney Shale black limestone, which is locally underlain by gray to
' )| A Deer Creek Limestone—Composed of five mem- Member is a gray to black, fissile shale 2-5 ft thick. black shale; formation is 0.5-4 ft thick A
£ : ? ‘j\ ‘ bers: Uppermost is Ervine Creek Limestone Member, Middle Creek Limestone Member is a dark-blu- Bluejacket Formation—Composed of lot\;ally
: R which is light gray to bluish gray, wavy-bedded, and ish-gray, dense limestone 2-3 ft thick deposited Bluejacket coal bed and underclay, under-
u T N o fossiliferous and contains some chert; 6-8 ft thick. Ladore Shale—Contains gray clay shale, sandstone, lain by locally silty and bitumen-saturated sandstone,
3 ; Larsh and Burroak Shale Member is a gray- to and some coal and ranges from 15 to 50 ft thick. In and local dark-gray shale; formation is 10-20 ft thick
& cz : ey dark—gray. shale ?—3 ft thick. Rock Bll.lf.f Limestone Montgomery and southern Labette Counties the Drywood Formation—Composed of locally depos-
YN T wadP )/:: Member is massive, dark blue, and fossiliferous, con- Ladore is thickest and sandy and contains thin coal ited Drywood coal and underclay, which is underlain
s SN o taining numerous fusulinids; 2-3 ft thick. Oskaloosa beds by gray to dark-gray shale and local coal, siltstone, or
R;G‘E:H i R 5 stallone) = Nl Siideg =g Yt i Shale Membgr is sandy a.nd rpicaceous, gray shal-e Hertha Limestone—Can be traced northeastward sandstone; dark-gray limestone occurs locally at base;
413 e i) s Y N | T Qll 10-15 ft thick. Ozawkie Limestone Member is from central Labette County; southwestward it is thin formation is 10-20 ft thick
ol &~ Bk i 2 o U brownish and massive and averages 5 ft thick to discontinuous. It is composed of two limestones Rowe Formation—Composed of Rowe coal and
= ‘ 5 \\ S - Tecumseh Shale and Lecompton Limestone, undi- and an intervening shale: Uppermost is Sniabar underclay, which is locally minable; siltstone or sand-
T.325 =4 ot ; VL:M ; vided o Limestone Member, a dense, gray, finely crystalline stone; and gray to dark-gray shale; formation is
15’ i v, % e : Tecumseh Shale—Gray shale containing some sand- limestone as much as 10 ft thick. Mound City Shale 10-20 ft thick .
{7 v stone in upper part; averages 15-25 ft thick Member is yellowish-gray to black and contains a thin, Warner Formation—Composed of locally present
£ by ! ,\ Lecompton Limestone—Composed of seven mem- fossiliferous limestone in places; it is as much as 3 ft Warner coal and underclay; underlain by locally satu-
ab! %‘ ¢ Bty bers, top to bottom: Uppermost member, Avoca thick. Critzer Limestone Member is massive, gray, rated with bitumen, locally silty sandstone; sandstone
f zi Limestone Member, is dark gray, contains numerous algal; weathers deep brown and averages 3 ft thick may contain minor interbedded shale and commonly
- B ) | e fusulinids, and is 1-2 ft thick. King Hill Shale Member where present contains basal conglomerate consisting of clay iron-
ey ! T\ is greenish to reddish gray and 10-15 ft thick. Beil Pleasanton Group (Upper Pennsylvanian; Missourian) stone, coal, and shale clasts in sandstone matrix; for-
419 | L = s Limestone Member is bluish and highly fossiliferous, - Tacket Formation, Checkerboard Limestone, and mation is 15-50 ft thick
g re ‘1 , | oy : A averaging 8-10 ft thick. Queen Hill Shale Member is Seminole Formation, undivided - Undifferentiated outliers (Pennsylvanian; Desmoine-
B : ' =0 e gray and averages 3-6 ft thick. Big Springs Lime- Tacket Formation—Gray to dark-gray shale; in sian-Atokan)—Shale, sandstone, and coal of River-
5 L stone Member is bluish gray and dense and 1-3 ft southern part of quadrangle contains black platy ton Formation, locally capped by sandstone of
e ! ' thick. Doniphan Shale Mgmber is mostly blUiSh"_ but shale. In north the Tacket contains beds of dense, blu- Warner Formation; thickness 5 ft to about 200 ft
I ) § ? in part red, anc.i 5-10 ft thick. Spring Branch le?‘ ish limestone known informally as the "Bourbon Riverton Formation (Middle Pennsylvanian; Ato-
S g th%a i, A “ stone Member is sandy, weathers deep brown, and is flags"; thickness is 15-60 ft kan)—Locally deposited gray to dark-gray shale inter-
S < /i N ~b§‘~’ 2-3 ft thick Checkerboard Limestone—Composed of two thin bedded with siltstone or sandstone, which is underlain
Y e ‘ | 1 Kanwaka Shale and Oread Limestone, undivided limestones separated by gray shale; the lower lime- by dark-gray to black shale that may contain coal, and
L iy i 1 R i ¥7 Kanwaka Shale—Composed of two shale members stone is in places a coquina. The Checkerboard is limestone; sandstone, locally saturated with bitumen,
a1 N S | all % P R i ‘separated by a limestone: Uppermost is Stull Shale 0-14 ft thick and is not present north of southern commonly occurs near base; formation is 40-100 ft
T 34s a i J:[ bl | i Member, which is yellowish-brown, sandy, and 25-30 Neosho County thick. Unconformably overlies St. Louis Limestone
' 1 S N 8 ft thick. Clay Creek Limestone Member is gray, Seminole Formation—Recognized in southern half - Carterville Formation (Upper Mississippian; Cheste-
E ot E A S dense, and fossiliferous, and 1-2 ft thick. Jackson of quadrangle where Checkerboard Limestone is rian)—Shaly, nodular, or conglomeratic limestone,
: 7 i a0 N = W § Park Shale Member is sandy, ranges in color from present. Upper part of the Seminole is South Mound commonly oolitic; chaotically mixed with light- to
: ‘ L W < £ gray to brown to red, and is 15-30 ft thick Shale Member, a gray shale as much as 8 ft thick. It dark-gray shale that is calcareous or sandy in many
L 23 \ { ! Oread Limestone—Composed of seven members: overlies Hepler Sandstone Member, a widespread, places, and shaly or massive, friable or indurated sand-
N o 5R N Uppermost is Kereford Limestone Member, which is light-gray sandstone that weathers to dark brown and stone; fills collapsed solution structures or occurs as
= variable in lithology, contains algal and invertebrate is 2-25 ft thick isolated remnants preserved by faulting; 5 ft to about
E A fossils, and is 68 ft thick. Heumader Shale Member Marmaton Group (Middle Pennsylvanian; Desmoine- 220 ft thick
g ne A w0 is gray and locally sandy and as much as 50 ft thick. sian) St. Louis Limestone, Salem Formation, and Warsaw
;CP T\ Both Kereford and Heumader members are absent - Holdenville Shale, Lenapah Limestone, Nowata Formation, undivided (Upper Mississippian; Mera-
37°00" - , ‘ D (X . ‘ e e O e , ‘ ‘ : =37°00 locally owing to erosion preceding deposition of Kan- Shale, and Altamont Limestone, undivided mecian)
96°00’ R. 13 E. z,;goomg‘ R.14 E 2800 000, gEET(KANsy 45 2% R 16 E. [Pbh 27 RITE 300 28 RIBE | 29 R 19 E 15 R. 20 E. 31 R 21 E 39 95°00" 33 R2IE YR 2eE g | | ; J MW g R 33W gp 37 R.32 W ‘ 38 R 31 W 15" 39 R OW 1600 000 4F0EET (hi) . . w94°°°' waka Shale. Plattsmouth Limestone Member is Holdenville Shale—Gray to dark-gray shale, locally St. Louis Limestone—Gray, lithographic to finely crys-
pEWEY 14 M1, RIS E owara an 30 P, Ly R 22E S 8 e A e il RNy NEOSHO 12 ML PIERCE CITY 7 MI. wavy-bedded, cherty and fossiliferous, and averages 7 black: contains coal beds in Neosho and Labette talline, medium-bedded to massive, locally crossbed-
Base from U.S. Geological Survey, 1954 (Revised 1974) SCALE 1:250 000 Geology compiled in 1988-89 ft thick. Heebner Shale Member is black, carbon- Counties; 0-30 ft thick ded, locally cherty limestone interbedded with some
100,000-foot grids based on Kansas coordinate system, 5 0 5 10 15 20 MILES Edited by Diane E. Lane aceous, and fissile and averages 6 ft thick. Leaven- Lenapah Limestone—Composed of two limestones calcarenitic and oolitic limestone; formation is about
south zone and Missouri coordinate system, west zone == — = F 1 F ] Graphics design by Alice A. Springfield worth Limestone Member is gray, dense, massive and and an intervening shale: Uppermost is Idenbro 40 ft thick
. 5 5 - 16 20 KILOMETERS ’ Cartography by Springfield & Springfield 1-2 ft thick. Snyderville Shale Member is a multicol- Limestone Member, which is light gray and crystalline; Salem Formation—Homogeneous, gray, finely crystal-
e —— o —— —————— —————— | Manuscript approved for publication August 7, 1996 ored claystone that contains many calcareous concre- ranges from 2 ft thick in north to 9 ft thick and mas- line to medium-crystalline, calcarenitic limestone hav-
CONTOUR INTERVAL 100 FEET tions and averages about 50 ft thick. Toronto sive in south. Intervening shale is Perry Farm Shale ing a sugary texture; formation is about 50 ft thick
WITH SUPPLEMENTARY CONTOURS AT 50 FOOT INTERVALS CUADHANGLE LOCATION Limestone Member consists of a lower massive unit Member, which is gray, calcareous, fossiliferous, and Warsaw Formation—Gray, medium-crystalline to
NATIONAL GEQODETIC VERTICAL DATUM OF 1929 overlain by fossiliferous mottled limestone and is 2-7 0-10 ft thick. Lower unit is Norfleet Limestone Mem- coarsely crystalline, crinoidal, glauconitic, locally
1998 MAGNETIC DECLINATION FROM TRUE NORTH VARIES FROM 5° EASTERLY FOR THE ft thick ber, which is dark gray, crystalline, and fossiliferous; it cherty limestone, about 130 ft thick )
CENTER OF THE WEST EDGE TO 4° EASTERLY FOR THE CENTER OF THE EAST EDGE Doug]as Group (Upper Pennsy]vanian; Virgilian) is locally missing in Neosho County but elsewhere is Burlington and Keokuk Limestones, Elsey Formation,
Lawrence Formation—Upper 30-50 ft is composed of as much as 7 ft thick Reeds Spring Formation, and Pierson Limestone,
5 95° 94° ST e FOLIO NOTE REFERENCES CITED quadrangle, Kansas and Missouri, for Mississippi Val- unnamed shale and sandstone beds and thin Williams- Nowata Shale—Yellowish-brown to tan shale, locally undivided (Lower Mississippian; Osagean)
I LITHOLOGY OR FORMATION ' _ _ R . ley—type deposits and other minerals: U.S. Geological burg coal in upper 3-5 ft. About 20 ft below top of sandy, 3-30 ft thick; in some areas it contains a Burlington and Keokuk Limestones (combined
| 'Thls map is part of a folio of i of t}}e Joplin 1 X.Z quadrangle, Kansas and Mis- Berendsen, Pieter, and Blair, K.P., 1991, Interpretive sub- Survey Miscellaneous Field Studies Map MF-2125-E, formation is Amazonia Limestone Member, which is thin-bedded to massive sandstone known as Walter unit}—Composed of Short Creek Oolite Member, a
| KANSAS MISSOURI souri, prepared under the Cc?nte‘rmlrl.ous .Umt.ed States Mme?al Resource Assessment Pro- crop map of the Precambrian basement in the Joplin scale 1:250,000. discontinuous, usually fossiliferous and less than 2 ft Johnson Sandstone Member, which is 4-10 ft thick persistent, massive, homogeneous, oolitic limestone,
1 2 Pennsylvanian gram (CUSMAP). Other publications in this folio (U.S. Geo'loglcal Survey Mlsc.ella.neous Field 1° x 2° quadrangle: Kansas Geological Survey Subsur- McCafferty, A.E., and Cordell, L.E., 1992, Geophysically thick. Ireland Sandstone Member, near middle of for- Altamont Limestone—Composed of two limestones 2-8 ft thick, underlain by light- to medium-gray, finely
' Shale, sandstone, limestone, and coal Studies Maps MF—2125‘A through MF—2125_E_’ and stcellaneous Investlgatlor'ls Seri?s face Geology Series 14, 10 p. inferred structural and lithologic map of the Precam- mation, ‘is a brownish, fine-grained, cross-bedded, and an intermediate shale: Worland Limestone Mem- to coarsely crystalline, medium-bedded to massive,
i : Mf’p 1'2426fA) deal with ;helsubsiurface geochemistry (Erickson an(;l others, 1990); md},lstrlal Blair, K.P., Berendsen, Pieter, and Seeger, C.M., 1992, brian basement in the Joplin 1° x 2° quadrangle, Kan- channel-filling sandstone, on average 5-20 ft thick, ber is a light-gray, finely crystalline, massive limestone crinoidal, locally calcarenitic, cherty limestone; unit is
Mississippian Lirtiestons and minor-shals minerals (Grisafe and Rllle f, _99 ); subsurface struct%lre of the sedimentary ros:ks (Blair and Structure-contour maps on the top of the Mississippian sas and Missouri: U.S. Geological Survey Miscellaneous but may be much thicker where overlying shale beds 5-9 ft thick. Below is Lake Neosho Shale Member, about 175 ft thick
’ others, 1992); geophysically mfer.red structure and llth?logy of the Precambrian basement carbonates and on the top of the Upper Cambrian and Field Studies Map MF-2125-D, scale 1:500,000. pinch out. Robbins Shale Member is an olive-gray, gray to black and containing phosphatic nodules; 3-5 Elsey Formation—Light-gray or brown, micritic to
| Devonian Shale (McCafferty and Cordell, 1992); mineral resource potential (Pratt and others, 1993); and coal Lower Ordovician Arbuckle Group, Joplin 1° x 2° McCauley, J.R., Smith, D.C., and Robertson, C.E., 1990, slightly silty shale and ranges from 50 to 120 ft thiC_k- ft thick. Lower part of Altamont Limestone is Amoret medium-crystalline, medium-bedded to thick-bedded,
: resources (Brady and others, 1994). quadrangle, Kansas and Missouri: U.S. Geological Sur- Geology of the Joplin quadrangle, in Pratt, W.P., and Basal unit is Haskell Limestone Member, hard, finely Limestone Member, light-gray, dense, massive lime- locally crinoidal limestone interbedded with chert nod-
3 i 2 ) vey Miscellaneous Field Studies Map MF-2125-C, Goldhaber, M.B., U.S. Geological Survey-Missouri crystallipe l'imestone 2-8 ft thick. Formation is about stone averaging 10 ft thick ules, lenses, and beds; formation is about 30 ft thick
@ g Cotter Dolomite scale 1:250,000. Geological ~ Survey  symposium—Mineral-resource 70 ft thick in all : Bandera Formation; and Coal City Limestone, Mine Reeds Spring Formation—Dark-gray or dark-bluish-
5 e 3 Ordovician Lower Jefferson City Dolomite Brady, L.L., Nuelle, L.M., Haug, D.B., Smith, D.C., Bostic, potential of the Midcontinent, Program and Abstracts, Stranger Formation—Composed of four members: Creek Shale, and Myrick Station Limestone Mem- gray, very finely crystalline, thin- to medium-bedded
g 2 Roubidoux Format|‘0n1 SUMMARY OF GEOLOGY OF THE JOPLIN QUADRANGLE J.L., and Jaquess, J.C., 1994, Coal resources of the St. Louis, Missouri, April 11-12, 1989: U.S. Geologi- Uppermost is Vinland Shale Member, olive-gray shale bers of Pawnee Formation, undivided limestone containing nodular and irregularly bedded
= Gasconade Dolomite’ Joplin 1° x 2° quadrangle, Kansas and Missouri: U.S. cal Survey Circular 1043, p. 17. that averages 6 ft thick and is fossiliferous in upper 1 Bandera Formation—Gray shale, sandy shale, and in chert that locally includes thin beds of gray to green
6 | At [Modified from McCauley and others, 1990] Geological Survey Miscellaneous Investigations Series McKnight, E.T., and Fischer, R.P., 1970, Geology and ore ft. ~ Westphalia Limestone Member is a yellow- some places sandstone. Bandera Quarry Sandstone shale; formation is about 100 ft thick. Elsey and
1 s Eminence Dolomite? Map [-2426-A, scale 1:250,000. deposits of the Picher field, Oklahoma and Kansas: ish-brown algal limestone averaging 3-5 ft thick. Ton- Member occurs discontinuously in middle and lower. Reeds Spring Formations are not distinguished from
: Potosi Dolomite? The Joplin 1° x 2° quadrangle is in southeastern Kansas and southwestern Missouri, Cullers, R.L., Subramanian, R., Berendsen, Pieter, and Grif- U.S. Geological Survey Professional Paper 588, 165 p. ganoxie Sandstone Member is a massive, fine-grained, parts of formation; it is gray to brown, thin bedded, Burlington and Keokuk Limestones in northeastern
| Derby-Doerun Dolomite? bounded by long 94°-96° W. and lat 37°-38° N. The quadrangle lies on the Prairie-Plains fin, T., 1985, Geochemistry and petrogenesis of lam- Miller, D.E., 1969, Geology and ground-water resources of micaceous, channel-filling sandstone that averages 50 and as much as 30 ft thick. Mulberry Coal is a persis- part of quadrangle
Cambrian Upper Davis Formation? homocline on the northwest flank of the Ozark dome; consequently the Paleozoic bedrock proites, Late Cretaceous age, Woodson County, Allen County, Kansas: Kansas Geological Survey Bulle- ft thick. Weston Shale Member is an olive-gray shale tent bed in lower part of Bandera Shale in northern Pierson Limestone—Brown to tan, finely to coarsely
Bonneterre Formation? formations dip gently west to northwest. Most of the Paleozoic section is present only in the Kansas, U.S.A.: Geochimica et Cosmochimica Acta, v. tin 195, 50 p., map scale 1:63,360. that ranges from 50 to 140 ft thick; upper part is silty part of quadrangle. Bandera Formation ranges from crystalline, thin- to thick-bedded, crinoidal, slightly
: subsurface. Beneath the Paleozoic rocks, and separated from them by a nonconformity, the 49, p. 1383-1402. O’Connor, H.G., 1974, Geology and ground-water and contains thin micaceous sandstones 20 to 150 ft thick, thickening in south cherty limestone, about 40 ft thick
Lamotte or Reagan Sandstons? basement is composed predominantly of Proterozoic granitic rocks and lesser volcanic, meta- Erickson, R.L., Mosier, E.L., Folger, HW., Bullock, J.H., dJr., resources of Montgomery County, southeastern Kan- Lansing Group (Upper Pennsylvanian; Missourian) Pawnee Formation—Comprises Coal City Lime- Northyiew Formation, Sedalia Format.ion, Corfl].)ton
7 8 9 4 4 morphic, and sedimentary rocks (Berendsen and Blair, 1991; McCafferty and Cordell, 1992; Berendsen, Pieter, and Daly [Daily], Mary, 1990, Sum- sas: Kansas Geological Survey Ground Water Series, Stanton Limestone, Vilas Shale, and Plattsburg stone Member, a gray, siliceous limestone, 7-13 ft Limestone, and Bache!or Forngtlon, undivided
: Kisvarsanyi, 1993). Overlying the nonconformity, which may have as much as 1,000 ft of mary geochemical maps of the Joplin 1° x 2° quadran- No. 1, 12 p., map scale 1:63,360. Limestone, undivided thick; Mine Creek Shale Member, a gray, calcareous (Lower Mississippian; Kinderhookian)
Proterozoic Granite, rhyolite, metamorphic and local relief, is a relatively thin Upper Cambrian basal sandstone (Lamotte or Reagan Sand- gle, Kansas and Missouri: U.S. Geological Survey Palmer, J.R., 1991, Distribution of lithofacies and inferred Stanton Limestone—Composed of five members: shale interbedded with thin, dark-gray limestone beds, Northview Formation—Greenish-gray to tan, calcare-
sedimentary rocks? stone) that passes upward into a sequence of about 340-1,250 ft of Upper Cambrian and Miscellaneous Field Studies Map MF-2125-A, scales depositional environments in the Cambrian system, in Uppermost is South Bend Limestone Member, a and having dark-gray shale at base, 1-10 ft thick; and ous siltstone, about 3 ft thick
I 5 6 E i Lower Ordovician dolomite (fig. 1); the variation in thickness is largely due to the pronounced 1:250,000 and 1:500,000. Martin, J.A., and Pratt, W.P., eds., Geology and min- fine-grained, dense, medium- to dark-gray limestone Muyrick Station Limestone Member, a bluish-gray lime- Sedalia Formation—Gray to tan, finely crystalline,
) | : g R, ) o paleorelief on the top of the Precambrian basement (McKnight and Fischer, 1970, p. 14). In Grisafe, D.A., and Rueff, A.W., 1991, Industrial minerals of eral-resource assessment of the Springfield 1° x 2° that averages 1-6 ft thick but thickens to 28 ft in stone, 3-5 ft thick medium-bedded, moderately fossiliferous, dolomitic
o Figure 1. Stratigraphic nomenclature of Cambrian and Ordovician rocks western Missouri these strata are divisible into Cambrian and Ordovician formations. The the Joplin 1° x 2° quadrangle, Kansas and Missouri: quadrangle, Missouri, as appraised in September 1985: Montgomery County, in southwestern part of quad- Anna Shale Member of Pawnee Formation and limestone, silty toward top and containing interbedded
INDEX TO SOURCES OF GEOLOGIC MAPPING in the Joplin 1° x 2° quadrangle. Cambrian includes (from oldest to youngest) the Bonneterre Formation, the Davis Formation, U.S. Geological Survey Miscellaneous Field Studies U.S. Geological Survey Bulletin 1942, p. 9-38. rangle. Rock Lake Shale Member is a gray, sandy Labette, Higginsville, Little Osage, and Blackjack chert; formation is about 35 ft thick
and the Derby-Doerun, Potosi, and Eminence Dolomites, or alternatively for Davis through Map MF-2125-B, scale 1:500,000. Pierce, W.G., and Courtier, W.H., 1938, Geology and coal shale ranging from less than 2 ft thick to 30 ft thick in Creek Formations, undivided Compton Limestone—Gray, finely crystalline, thickly
Eminence, the post-Bonneterre Cambrian (Palmer, 1991). The Lower Ordovician formations Hills, F.A., Scott, R.W., Jr., Armbrustmacher, T.J., and Ber- resources of the southeastern Kansas coal field in Craw- Montgomery County. Stoner Limestone Member is Anna Shale Member—l ocally deposited green- bedded to massive, fossiliferous limestone, locally con-
SOURCES OF DATA MISSOURI Survey, unpub. mapping, 1986, scale are successively the Gasconade Dolomite, Roubidoux Formation, and Jefferson City and Cot- endsen, Pieter, 1991, Map showing distribution of alka- ford, Cherokee and Labette Counties: Kansas Geologi- gray, thinly and irregularly bedded, and fossiliferous ish-gray to black shale, and black, fissile shale that taining a thin, silty, calcareous shale parting about 5 ft
[See list of references] ) ) ) 1:24,000 ter Dolomites. In Kansas, however, which includes two-thirds of the Joplin quadrangle, the line igneous rocks and associated carbonatites and cal Survey Bulletin 24, 122 p., map scale and ranges from 5 ft to 50 ft thick in northern Mont- commonly contains phosphatic concretions; 1-14 ft above base; formation is about 10 ft thick
1. J.W. Whitfield, Missouri Departm.ent CE. Robertson, Missouri Depart- entire succession of predominantly carbonate strata above the basal Reagan Sandstone, from peridotites in the northern Midcontinent, U.S.A.: U.S. approximately 1:95,000. gomery County. Eudora Shale Member is a gray, fos- thick Bachelor Formation—Greenish-gray, calcareous shale;
of Natural Resources, Geological ) m.en.t of Natural ,Resources Geoloai- Bonneterre or Davis up through Cotter, is combined and commonly referred to as the Geological Survey Miscellaneous Field Studies Map Pratt, W.P., Hayes, T.S., Erickson, R.L., Berendsen, Pieter, siliferous shale containing black, fissile shale; it is Labette Formation—Composed of locally present underlain by tan to greenish-gray, calcareous sand-
KANSAS Survey, unpub. mapping, 1984, l's b - 19 6% CONVERSION FACTORS Arbuckle Group. The Jefferson City and Cotter Dolomites are the only parts of this section MF-1835-F, scale 1:1,000,000. and Kisvarsanyi, E.B., 1993, Assessment of the Joplin generally less than 11 ft thick but reaches 70 ft thick Lexington coal and underclay; reddish-brown, stone, commonly containing phosphatic nodules at
scale 1:24,000 ?a urvey, unpub. mapping, 2 Multiply By To obain exposed in the quadrangle, in the northeast corner. These units are overlain unconformably Jungmann, W.L., 1966, Geology and ground-water 1° x 2° quadrangle, Kansas and Missouri, for Missis- in Montgomery County. Captain Creek Limestone fine-grained sandstone, which is locally shaly and con- base; formation is about 1 ft thick
1. Kansas Geological Survey (1964) 2. D.C. Smith, Missouri Department of el inches (in.) 2.54 centimeters (cm) by limestone and minor shale of Mississippian age, which crop out in the southeast quadrant resources of Neosho County, Kansas: Kansas Geologi- sippi Valley—type deposits and other minerals: U.S. Member is gray, algal, and fossiliferous and ranges glomeratic; unnamed dark-gray to black, calcareous Oc Cotter and Jefferson City Dolomites, undivided (Lower
2. Miller (1969) Natural Resources, Geological Sur- . C.E. Robertson, Missouri Depart- feet (ft) 0.3048 meters (m) of the quadrangle over an area extendi‘ng 'about 30-35 mi north and west of the southeast cal Survey Bulletin 15.31:%, 46 p., scale 1:63,360. Geological Survey Miscellaneous Field Studies Map from O to 20 ft thick shale; Alvis coal and gray underclay; and basal Engle- Ordoﬁcian; Qanadian)—Tan to' light-gray, ﬁnely
3. Wagner (1954) vey, unpub. mapping, 1987-89, ment of Natural Resources, Geologi- miles (mi) 1.609 kilometers (km) corner. A few small patches of Mississippian r9cks also crop out along the east edge of the Jungmann, W.L., find Williams, C.C., 1968, Geology and MF-2125-E, scales 1:2503000 and 1:1,009,000. . Vilas Shale—Gray, fossiliferous shale containing beds vale Sandstone Member, which is light-gray, cry§tall1ne, thin-bedded to massive, sﬂty, shghtdy
: scale 1:24.000 cal Survey, unpub. mapping, 1965, quadrangle. Chattanooga Shale of Late Devonian age, bounded above and below by uncon- ground water in Labette County, Kansas: U.S. Geolog- Seevers, W.J., 1975, Description of the surficial rocks in of ironstone concretions; ranges from 5 to 120 ft fine-grained, thinly bedded to massive sandstone; argillaceous, calcareous dolomite that contains oolitic,
4. Wagner (1961) 3 LM N ll’ Mi i Department of scale 1:24,000 formities, occurs locally in the subsurface between the Ordovician and Mississippian rocks. ical Survey Hydrologic Investigations Atlas HA-279, Cherokee County, southeastern Kansas: Kansas Geo- thick Labette is 20-40 or more ft thick nodular, bedded, and brecciated chert; weathers tan,
5. Jungmann (1966) . N.a tl;ralu; :S,OU rlizzurlG ezﬁ)a i Cr;llensuor— - BIBY, Wosks Mot Diaperbucst of The exposed bedrock in the rest of the quadrangle consists of Pennsylvanian shale, sand- scale 1:63,360. logical Survey Geology Series, No. 1, 7 p., map scale Plattsburg Limestone—Comprises two limestones Higginsville Formation—Light- to dark-gray, even- brown, and dark brown; maximum exposed thickness
6. Pierce and Courtier (1938) i e ,in 19g86 il Natu‘ral Re;ources Geological Sur- stone, limestone, and coal; these rqcks form a series of subparallel, northeast-trending o.ut— Kansas Geological Sgwey, 1964, Geologic _map of Kansas: 1:125,000. . separated by a shale member. Uppermost is Spring to wavy-bedded limestone, 12-21 ft thick about 170 ft
7 0C (1974) Y, Unpup. pping, y SCa crop bands that expose progressively younger rocks to the northwest. Two m'a]or Kansas Geological Survey Map Series M-1, scale Wagner, H.C., 1954, Geol.ogy of the Fredom.a quadrangle, Hill Limestone Member, a gray, fine- to Little Osage Formation—Light- to dark-gray shale;
: ot ol 1:24,000 vey, unpub. mapping, 1986, scale northwest-trending fault zones are exposed in the eastern part of the quadrangle: the Bolivar- 1:500,000. Kansas: U.S. Geological Survey Geologic Quadrangle medium-grained, fossiliferous limestone that ranges locally deposited Houx Limestone Member, which is
8. Jungmann and Williams (1968) 4. C.E. Robertson, Missouri Department 1:24,000 Mansfield fault system crosses the extreme northeast corner, and the Chesapeake fault system Kisvarsanyi, E.B., 1993, Geology and mineral-resource Map GQ-49, scale 1:62,500. from 0 to 88 ft thick but is thin to absent south of Elk dark-gray limestone; black, fissile shale that contains
9. Seevers (1975) of Natural Resources, Geological diagonally bisects the Missouri part of the quadrangle. Several lesser faults, mostly trending potential of the Precambrian basement, in Pratt, 1961, Geology of the Altoona quadrangle, Kansas: River, in southwest corner of quadrangle. Hickory phosphatic concretions; locally present Summit coal Contact—Approximately located

——1— Fault—Approximately located; dotted where concealed

under alluvium. Bar and ball on downthrown side
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