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Northeastern Ohio is one of the most highly industrialized Adiusteq | Discharge equaled SNV uf:,% A @y{fé;;?.,\’ ] e %
and fastest growing areas in the United States. One of the P n11::ne or excsedod 90 AN N/—} IV, b
primary problems this region faces is the development of River bait i st areag Pl percent of time? P ] 7 g
adequate quantities of ground water. Ground water is avail- o 1) (ke e .
able in most of the area, but only in limited quantity in many ) (cfs per (cfs)
places. Effective use of ground water has been hampered by sq mi) SHARON MEMBER
the lack of technical knowledge of the regional charac- S v
teristics—geologic and hydrologic—of each aquifer. It is ocl;e)rlea IO Bwar . 0.906 | 0.028 7.50
the purpose of this atlas to present geologic and hydrologic ey ahog;l River st 207 1.141 216 153
data governing the occurrence of ground water and its avail- Independence.” ] : EXPLANATION
ability from three important sandstone aquifers. These aqui- Chagrin River at 246 1.260 133 328 Approximate depth to top of aquifer below land surface, in feet
fers are the Sharon, the Connoquenessing Sandstone, and the Willoughby b
Homewood Sandstone Members of the Pottsville Formation. Grand River near 581 1112 017 9.90 - - /
Rau (1969) described the hydrology of the Berea and Madison. Less than 80 100 to 150 More than 200
Cussewago Sandstones of Mississippian age that are strati- Mahoning Rivef at 1,073 932 | ©267 | °287
graphically the lowest of the consolidated rock aquifers in  Lowellville. -
northeastern Ohio. Overlying these lower units, and separated Little Beaver Creek near 496 1.050 089 44.0 : .
from them by several tens of feet of relatively unproductive " Iflastchvirp;)ol. = i w ot 50 to 100 150 to 200 Aquifers not present
shales, are the sandstone aquifers of the Pottsville Formation aan I:s;u: . . .
of Pennsylvanian age. The Pottsville aquifers, together with Tuscar);was Ri%er at 518 st | e d94.0 MAPS SHOWING APPROXIMATE DEPTH OF THE
the Berea and Cussewago Sandstones, represent the most Massillon.* : g ; POTTSVILLE AQUIFERS .
important bedrock sources of ground water in northeastern Sugar Creek above 160 806 058 9.20 > I’
s st s 4 d in th ool IS
ished and unpublished data used in this report were
obtained from reports and files of the Ohio Department of *Flow regulated. PHYSIOGRAPHIC MAP SHOWING MAJOR DRAINAGE BASINS
Natural Resources, Division of Water, and the U.S. Geological aFrom records adjusted to period 1931—60 unless otherwise noted. AND AVERAGE DISCHARGE OF PRINCIPAL RIVERS AT
Survey. bDiversion added to record. "
CFor period 1944—65.
PHYSICAL SETTING dFor period 1940—65.
Most of the study area is within the glaciated part of the The 90 percent flow, in cubic feet per second per square Homewood Sandstone Member
Appalachian Plateaus province. The sections shown on the mile, is a good indicato,r of the base-flow characteristics of Mercer Member
physiographic map are modified after Fenneman (1938). The the ;'eologic formations in the basin. Relatively high.base Consioquenessing Sandstone Member A’
northwestern part, bordering the outcrop area of the Potts- flow for some streams in the region AT ok perméable SHown Aismmes 2 3
ville Formation, is in the till plains and lake plains sections of glacial deposits. Locally, however, discharges from sandstones ST °|8 < z ;!E
the Central Lowland province. A small area in the southern of the BesswSindiliite sint Potteville Pormstion contribute Conglomerate unit 8ig & g EIE 3 23 £ I 8|8 A EI: ‘
. - . . N ~|o (0] = M-
part is in the unglaciated Appalachian Plateaus province. The significantly to the flow of streams, such as in Geauga The lithologic and hydrologic characteristics of the Potts- A EIE '§ 5 § 5]% 3 215 é b §|§ (%E °i 7
land surface in northeas'tern. Ohio, about 573 fee.t above County where these units crop out along the Chagrin River. ville units are summarized in the columnar section. The figure e N g § g |°‘ gg o|w < §|§ 3 _ 0d 1300’ s
mean sea level at Lake Erie, rises southward to an altitude of In Summit County numerous springs issue at the base of compares the generalized Pottsville section in Portage County W hl : % . s 4 E R i [ '
1,360 feet in Geauga County, and declines gradually to an the Sharon Member (conglomerate unit) where it crops out as of Winslow and White (1966), with that in Stark County as b & B ~1100" e
altitude pf about 1,000 feet. before rising again to a maxi- ledges (Smith and White, 1953). These springs contribute to reported by Delong and White (1963). The gross structural 1000’ | 1000" %
mum altitude of 1,447 feet in Columbiana County near the base flow which, however, is largely sustained in this area by and stratigraphic relations of the Pottsville units with the 900" '
A . . ] b - . = s " ‘ A — 900
south edg(? of 'the study area. Local relief in the glaciated part ground-water discharge from permeable outwash in buried other principal stratigraphic units in the region are shown on 800" M-D ;
of the region is greatest near Lake Erie, in the vicinity of the valleys, kames, and terraces. the geologic section. Although the vertical scale of the dia- N s Z
northeast trending Portage escarpment (physiographic map). High base flow in the Mahoning River basin results chiefly gram is greatly exaggerated, some idea of thickness variations , 5 200 /
Farther south the glaciated terrane in northeastern Ohio is from ground-water inflow to tributary basins in Trumbull Whisa the Fotisvilic is apparent. ik Buad / :
generally flat, and local relief is less than 200 feet. Beyond and Portage Counties (Cross and others, 1952). Part of this In most of northeastern Ohio, post-Mississippian-pre- sk ~ 500’
the south limit of glaciation the topography is more rugged. . . . . Pottsville erosion generally removed the Mississippian f - 4007 :
- e ; discharge is from the Berea and Cussewago Sandstones (Rau, A y ppian forma - 400 ;
In Columbiana County near the Ohio River, local relief may 1969) gan d part may also come fromg sirsdieiies og ihe tions. The basal units of the Pottsville Formation disconform- 300" —_— HOMEWOOD SANDSTONE MEMBER
exceed 500 feet. The preglacial topography that was devel- Connoquenessing and Sharon Members that constitute e ably overlie the Cuyahoga Group. In Wayne County, the VERTICAL EXAGGERATION APPROXIMATELY X 83
oped on the Pottsville Formation, before it was overridden . . : eroded Mississippian surface has a local relief of more than EXPLANATION
; : 2 e bedrock in much of the area. In the upper Mahoning River
by the contlpental ice sheets, was probably similar to the hasin ‘to the south. Which is underlainpbr; shialis thii it 250 feet (Multer, 1967). Coarser sediments of the Sharon GENERALIZED GEOLOGIC SECTION Qd  Glacial deposits QUATERNARY
thoroughly dissected terrane south of the glacial border. The siomss and codli ea,ring strata of the upper part o’f the upper Member of the Pottsville are limited to the eastern part of Pa  Allegheny Formation
many isolated remnants of the Pottsville Formation shown part of the Pottsvillg and lower part of the Allegheny Forma- Wayne County, where they were laid down in the deeper g g [ TO0 Wil Gondutcen Maowter Coal, underclay, thin to massive limestones, shales ~
on t.he areal distribution map are evidence of extensive dis- tions, ground-water discharge from the bedrocks has little valleys of the eroded Mississippian surface. Traced toward ’ E% Ppm Mercer Membffl‘ PENNSYLVANIAN Glacial drift and Interbsdond sandstonns.. Fsion to welin 5 Glacial drift
section of the upland surface by former stream systems, ffect flow (C central Ohio, the Sharon Member becomes progressively - F8+ P Contelmmmening Sunatne Ruae meager unless sandstone units are favorably situ- VANPORT LIMESTONE MBR.
1 ; : ) g effect on streamflow (Cross and Hedges, 1959, p. 33). - ° " ; © 5 | Ppss Sharon Member, shale unit ated with respect to recharge from streams or un- >z
which bliterated t 1 dified by gl a
= 1\;53; obliterated or extensively modified by glaciers In the Beaver Coiek basin much of the Pottsville Forma- thmnerM or pinches out entirely; the Connoquenessing Sand- # | Ppsc Sharon Member, conglomerate unit SBNCHANNS SeeE R|oﬁ SHALE Eg
au, . o . stone Member and the Mercer Member become the basal HOMEWOOD : CLA LE MBR. I«
S tion is below the level of surface streams. Farther west in Mc  Cuyahoga Group MISS i - & o
§ . 2 3 - . 1 A ISSIPPIAN SANDSTONE Varies from well-sorted white quartzitic sandstone =
i Chmal’glc data hti'o}r1 n?lrthea:;ern Ohio are sur:lmanz§d.;n$he Stark County the IRRIE Fontiation 1 pastly shove stremy units of the Pottsville Formation in central Ohio. ::bD ge o Sandsml:'e o i } MEMBER B e, . PUTNAM HILL LS. MBR §g
igure above which shows the average annu recipitation y : - re-Berea rocks undifferentiat: MISSISSIPPIAN medium- to fine grained sandstone. Shale lenses ! . . <
A o sl Semenatrs. e i Gt 8 93‘1’ —63 i level; nevertheless most of the dry-weather flow to streams is AND DEVONIAN b o are common; locally the whole unit may be shale. Brookville coal
? . p from the abundant outwash deposits in most of the stream Thick sandstone sections may yield as much as
of rfecord (U.S. Weather Bureau, 1964). Lake Erie has a mod- valleys. The relatively low base flow in Sugar Creek shows EXPLANATION T HOMEWOOD SANDSTONE
erating effect on temperature and the Portage escarpment has that neither the glacial deposits nor the Pottsville rocks con- Tionesta coal MEMBER
a pronounced effect on precipitation. A small area in north- tribute significantly to streamflow - ) 15 to 35 ft
ern Geauga County, for example, receives as much as 10 g 2
E(a:ﬁes3z)n0;eil£:e(:lpltatlo?i t.ha;lhdo areas to tthe tsouthez;st less WATER USE Variab;:lii%};i:}c,e?::} S::;m::g:sz;TZSZE:;;r;miiil;egzgttﬁn i é Bedford coal Silty to carbonaceous shales interbedded with Tionesta coal
away, and is thus an important area for re- . : " : 2 ; ’ g coarse- to medium-grained sandstones, thin coal ’
b p Ground water is an important resource in most parts of R st aﬁwfdﬂf f)"n’zﬁfls i ;fe"zfcug’um"%‘?' Sl Roully, . s e canins, sodeeciuys, sod TR imasinnek, The . -
charge. : : : %3 o P t f me PP ; i ; U. limestone unit
northeastern Ohio, and is the chief source of municipal and awoe - s 2 Mercer member is an important aquifer only lo- Bedford coal =
ECHARGE industrial water supply in Stark, Portage, Geauga, and Wayne I . ) o - = IS iE LEER (;(a)llgyp?nrtd yields to wells generally do not exceed i K0 2
R . : y » Counties. The aquifers of the Pottsville Formation yield more ~ o) M. Murcer cosl M. Mercer coal =
Recharge to the Pottsville Formation aquifers is by than 60 mgd (million gallons per day) or about 38 percent of Homewood Sandstone Member < & L on o8 Flint Ridge coal &
precipitation percolating directly into the bedrock and by the total ground-water supply in northeastern Ohio. The Locally important for domestic supplies. Lateral graduation to shale z - _ % "
infiltration in favorable areas where the formation is tra- Sharon Member is the most productive of the three Pottsville ;l;zlz?:l Zﬁ'%s Ry s ; o ﬁig‘er?g?'ne i
versed by streams. Except in their upper reaches several of aquifers and is the best bedrock source of water in much of & = 2 Coarse- to medium-grained gray-white sandstone, Vandusem gom -
the major streams flow in valleys cut below the base of the theastern Cihi 3 [0) 5 generally micaceous with feldspar, clay, and con- Sonr B | -
. . . northeastern 0. E Z glomeratic lenses. Commonly crossbedded, but ear Run coa
Pottsville Formation. However, many of the outlying rem- 8 - Z w bl s G s
ts of the Pottsvill bove the major streams and re e Contioquemeing Sinndieny Mouher m CONNOQUENESSING DPETOHT SGIEBINIE: I e, e RAIuTS e
n;n 4 0 i IObSV . are a_ i S BANOL RIGEES CONSOLIDATED ROCK AQUIFERS % Imgz:ctant source ’J:O’r do.mez?t'lidc and muml;ipal supfh;es o:ler a m};}e a'zea. o w SANDSTONE fills channels cut into t.;nderlying s'trata as low as o
charge is mostly by pre01p1tatlor}. TN The areal distribution map shows the extent of the Potts- 2 Moo t’(;}’a‘;:;";;cgz:e;”:m ?:hzslaréz";ﬁ; R Seeriying Mevcer Ryeer. i MEMBER the Sharon coal and may also extend upward to g
. Irll Portage and Geau-g.a Co?ntles where preapltat.lolil 1; rela- ville aquifers and of other consolidated rock units of hydro- ;..5 ol 0 to 140 ft :{t;:l; gc;gr vye rnsesrtnoanyebuematso:n t:‘:h’::'gg rgr:—,";?:r:; CONngh?DLgETgissme
tively abundant, conditions for recharge are especially favor- logic significance in northeastern Ohio. The Sharon Member : " e e T T T MEMBER : 5
able. The Sharon Member (conglomerate unit) is open tex- occurs at the surface or beneath a thin covering of glacial St - bt b e 30 to 100 ft i
tured and becomes an excellent reservoir for precipitation drift in most of Portage County, in the central part of the Sharon Member : -
that percolates through the permeable glacial drift. However, study area, and in scattered localities in adjacent and nearby Cogﬁ%l:;:;?;?:rz: tf)f ‘,if;’;;’;‘ ;’,’Z tﬁ?ﬁf 22:,7 disot;fff;ion;ejs o o besé o 4
limited distribution of the Sharon Member and its location counties. The outcrop area of the Connoquenessing and L with glacial drift i i b R ) o Quakertown coal :,_)
above the major streams reduces the regional significance of Homswon. Stndsttihe Mot Boston that of the: Shaton - Coy -
recharge both by precipitation and by induced infiltration Member on the south, forming a southwest trending band, 5 - it oy e L . R S TR Shale unit ao_
3 3 & T wi e s » an ’ n — ' "
from §trea1.ns. . : : to 10 miles wide, that crosses the study area in the vicinity of Mississippian rocks, undifferentiated nesysswiatl:atﬁie n z:’aalysggzs' saacndgto\:1acer 'Iaayers Ia(:1d
Infiltration from the Tuscarawas River in Summit and Canton and Youngstown. The bedrock units in southeastern Outcrop area covered with glacial drift. Bedrock aquifers in most of occasional ironstone concretions. Anthony coal
Stark Counties could be detrimental to the ground-water re- Stark, southern Mahoning, and Columbiana Counties, are tgeea Mib;agdswms Mgl; fiht;l)ze sandstones of the Quyah_ogaheGrou}f- E =
sources because of chlorides that enter the stream system by chieﬂ’y shiales and Biskly pkdicoes G Thi &l gl ny, ol proms - Fe gl ot - el ke i = -
: % L ; . =
seepage from waste settling basins in Summit County (Smith Conemaugh Formations of Pennsylvanian age, which are : Siaron coal Shiron-dani =
. ] = =
aniﬁ?ﬁgiﬁfii’npé)gzgs} Wi ait-avikaiic sondinn important only locally as aquifers. The Berea Sandstone of 415 a1° Du g g
1 [ - AR A . e ) . 5 . =
vorable for ground-water development occurs in relatively M1SS1ss1pp1an‘age, R Xy B (1969? i S Bnacu Drvonisn el Nnd Herentiated . ? Coarse- to medium- grained gray-white to light red- 2
bedrock aquifer north of the area underlain by the Sharon Mostly shales having little water. Small yields available in weathered dish tan orthoquartzite of high purity, loosely ce- Conglomerate unit
flat areas traversed by streams where permeable saturated Micashur. The sxtrills bortwratiis et of Ui ster B or fractured sections that are overlain by glacial gravels and sands mented, commonly crossbedded and interbedded 70 to 275 ft
gravels are in contact with the Pottsville. These conditions 4 s . P : : : Conglomerate unit With zunss of coMeN SebDbiv SHNRREmIN. - Fiie
occur locally in the vicinity of Mogadore Reservoir in Portage 08 Laks K, b WgEInG. by sies ok Dewiaian dpe Wi 0 to 250 ft of the Sharon is uneven. In some places, lentic-
ular bodies of conglomerate occur as ch |
C 0 Berli A P ; are a poor source of ground water. The meager ground-water Ghinita i aeodied KOl aeniRN torranit. sttt
ounty, - Reservou'. in Stark, Portage, and Mahqnlr}g supplies in this area are generally obtained from shallow wells Contact to wells of as muchas 250 gpm are common. i
Counties, and in Lake Milton and Meander Reservoir in tapping weathered zones in the bedrock, or from unconsoli- I | I 1 Sy 3
Mahoning County, all of which areas are underlain by the : 3 ’ o S o35 0%
} dated glacial deposits. Limit of glaciation Io MEADVILLE SHALE MEADVILLE SHALE 20
Sharon Member or Connoquenessing Sandstone Member. 5 Blue-gray silty shale alternating with thin beds of gg
i ili i - blue-gray sandst d siltst . Yields to
mation becomes progressively less in the southern part of the The Pottsville Formation is the oldest and stratigraphically Ssiow sodifind et 1. L ASE; Ked, . L.,
study area where the sandstones are more deeply buried, lowest of four formations which make up the Pennsylvanian 1970; Winslow, A. G. and White, G. W., 1966; PORTAGE CO. STARK CO.
more tightly cemented apd with hydl:aulic conductiyities Te- System in Ohio. In ascending order, the Asl?;gheny as:éltvrs}'hﬁé,cééw.,wlr;geé;Gén\z'Mlu?ii; 3.”&','%%34 N
:l}l;lced. '.I;‘he depth-to—.:quulfler Lnapscllndlgate tlile areas 1n'v&fh1c:1 Conemaigh, and Minonsshels Formations overdie e Potts. REPRESENTATIVE GENERALIZED SECTIONS
© aquiler units are deeply buried and rechiarge 15 minimal. ville. Extending northward from southern Ohio, the Pottsville
Formation is exposed in a relatively narrow belt along the
GROUND-WATER CONTRIBUTION TO STREAMFLOW eroded west edge of the area underlain by Pennsylvanian SCALE 1:500 000
A summary of streamflow data for several streams in rocks. In northeastern Ohio, the Pottsville underlies a broad 10 0 10 20 30 MILES
northeast Ohio is given in the following table (Cross, 1968). area, of which most is covered by glacial drift. y J
Except for the Muskingum River basin each station’s drainage The U.S. Geological Survey lists the members of the Potts- . 10 20 30 KILOMETERS
area comprises at least four-fifths of the respective basin. (See ville Formation in northeastern Ohio, in descending order, as DATUM IS MEAN SEA LEVEL
map showing stream discharge.) follows: MAP SHOWING AREAL DISTRIBUTION OF PRINCIPAL CONSOLIDATED-ROCK AQUIFERS
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