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Ground water moves through aquifers from areas of recharge to
areas of discharge, or, down the hydraulic gradient from areas of high
head to areas of low head. Differences in water head within an aquifer
are defined and measured as differences in altitude of the piezometric
surface. This surface is the height to which water will rise in a well
tapping a confined aquifer and it is the water table in an unconfined
aquifer. Piezometric maps of parts of the area appeared in several
publications (Berkstresser, 1964; Harder and Drescher, 1954; Holt,
1965; Knowles, 1964; LeRoux, 1957; Newport, 1962; Olcott, 1966;
and Summers, 1965) and additional data were collected in the field.
These maps and information were the basis for the piezometric map
below. Ground-water movement is perpendicular to the contours
shown on the map.

The contours on the western side of the upper Fox and Wolf Rivers
and in the northern part of the basin generally define water-table
conditions in the glacial-drift aquifers. Ground-water movement in
the glacial-drift aquifers in the western and northern parts of the
basin generally is southeastward toward the Wolf and upper Fox
Rivers. Locally, ground water moves toward nearby rivers and
streams. The contours also define the ground-water divide on the
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western side of the basin. The ground-water divide is considerably
west of the surface water divide (formed by the terminal moraine)
along much of the western side of the basin, especially in Portage
County (Holt, 1965). The ground-water and surface-water divides
nearly coincide on the eastern side of the basin north of Shawano.

The hydraulic gradient of the glacial-drift aquifers, indicated by
the spacing of the contours on the piezometric map, generally is
steep from the basin divide eastward to about the 860-foot contour.
The gradient flattens between the 860-foot contour and the Wolf and
Fox Rivers because ground water is discharging to the rivers and
wetlands. The aquifer also thickens in this area, the site of the pre-
glacial river valley, thus increasing ground-water storage and the
aquifers transmissibility. The flat gradient in parts of the lake area
in the northern Wolf basin probably reflects a relatively flat topog-
raphy and may partially be caused by ground-water discharge to
lakes and wetlands.

The piezometric surface of the sandstones in the southwestern part
of the basin probably is similar to that shown for the glacial-drift
aquifers. Ground water moves through the sandstones from the
divide to the Wolf and upper Fox Rivers.

Contours on the eastern side of the rivers show the piezometric
surface of the confined sandstone aquifer. Water in the sandstone
aquifer east and south of the Wolf and upper Fox Rivers moves
toward these rivers, Lake Winnebago, and the lower Fox River.
Divides separate water movement to these principal surface-water
bodies. For example, in the area west of Neenah-Menasha, water
moves westward and southward toward the Wolf River and Butte
des Morts Lake and eastward toward Lake Winnebago. Some water
in the sandstone aquifer probably moves under Lake Winnebago and
the Niagara escarpment toward Lake Michigan, although data are
lacking to prove this.

The effects of large-scale municipal and industrial pumpage from
the sandstone aquifer can be seen at Fond du Lac, Oshkosh, Neenah-
Menasha, Green Bay, and Berlin. Pumpage increases the hydraulic
gradient locally, creating a cone of depression in the piezometric
surface that causes water to move through the aquifer toward the
center of pumpage.

Water movement in the Niagara Dolomite adjacent to the eastern
edge of Lake Winnebago is westward toward Lake Winnebago. The
water moves under a steep gradient because of the high topographic
relief. Many springs located along the base of the escarpment dis-
charge water from the Niagara Dolomite.
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Water in the glacial-drift aquifers generally has dissolved solids
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Water availability from glacial deposits differs greatly within small Bedrock aquifers, formed by consolidated sedimentary rocks, are 89°
areas. The best glacial-drift aquifers are thick sands and gravels laid present only in the southern half of the Fox-Wolf basin and overlie . EXPLANATION {:)hat range from 10(;1 to 300 ppm (parts per million) over much of the creases to the southeast. A generalized map of the distribution of
down by melt water from glaciers (outwash). Clay and silt that were impermeable crystalline rocks. ; asin, and as much as 400 ppm in the eastern side of the basin. dissolved solids in water in these aquifers is shown above. Selected
deposited in glacial lakes restrict water movement and are not The sandstones of Cambrian age, the Prairie du Chien Group, and /?37 s Piezome‘;fiiccontour Higher concentrations are found locally. The distribution of dissolved chemical analyses of water from the bedrock aquifers are listed in the
ifers. , f th incipal bedrock ifer in th solids in the glacial-drift aquifers is sh th bove, and table bel d keyed to the locati h th ;
gog‘%: zg;iif:ive outwash deposits in the western and northern parts Eg:lst If?:;i:fﬁ:s?ro?{(munitz I;-ll:lf:l ﬁil;grau(:iclﬁfy :gllﬁeil{?egl ang -'r—éj $ A”.ﬂo“i?‘ugh’ l«;caDte«f Contour selected chem%cal analysesag'elsﬁown (S)n(:;vl‘:: t(::,rklnle lfellcl)lv?r}.) ’f“hg‘a?la?iréy aoi ti: v:v:;;eriresid‘::yﬁf tﬁe beas?rfanll(i)::r; Ocvgﬁtggt o? I;;;p water
of the Fox-Wolf baSinl generally arg thickhpgrmeable Sangls fld act asfone ggbliferi gfoiglds to pl‘(l)lpel‘ly ﬁonStl‘ufélted Zvells commfonllly SO ;w:’:(:e: le{:; " LGUNEE :f wattfar fr(;m ttl;le gla(;ial-dkr;ft a(iiuif}?rs p:oba;bly is controlled i)y 'It‘lk;e %gner?llydis l(;y(&;; but it i?creaslegosliglg%z toward tl;le area of discharge.
gravels that form excellent aquifers. Qutwash deposits are thin but range from to1l, gpm in the southern and eastern parts of the L Ol N e ype of water, type of rocks, an e rate of water movement. e issolved solids range from to ppm in this area.
permeable in the central part of the basin in parts of Waupaca, basin. As the aquifer thins toward the northwest, well yields dimin- /A 53 2o - u i id latter factor is influenced to a large degree by differences in the East of the Fox and Wolf Rivers dissolved solids in water from
Shawano, and Menominee Counties. Yields of 500 to 1,000 gpm ish, ranging from 100 to 500 gpm. Where the aquifer is very thin, T Rk f oo S;lrface-mt;ar l‘::"tl de permeability of the aquifers. High concentrations of dissolved solids bedrock aquifers generally range from 300 to 400 ppm.
(gallons per minute) are common th{oughout the outwat:sh area, ex- suc}&sas in thenpregll;émal nv«;r vali%ytanl% glong the margins of the Wiz 30 p pprovimasery: locaie 3re gg;lseralhy in th(ei: easte}'n part‘;i of _thi ba]gm v;'heae c_laye;i lake 8OgIe'a.r Lake }?Vm;((e)%%go dissolved solids in tge 1:vat;er range from
cept in the thin-drift area where yields generally range from 100 to sandstone, well yields range from 0 gpm. */ La |64 cesesssncatanees eposits and ground moraine predominate. Dissolved mineral con- to more than 2, ppm, increasing toward the east.
500 gpm. Terminal and recessional moraines in this outwash area The Platteville-Galena unit generally yields legs than 50 gpm to o Ground.-water divide centrations generally are least in the pgrmeable outwash areas in the Representative chemical analyses A through F, listed on the table,
also are permeable because they contain large amounts of sand wells, but is important as an aquifer for domestic and farm wells. i Approximately located western and northern parts of the basin. show the change in chemical quality of water in the bedrock aquifers
and gravel. This unit tends to prevent the vertical movement gf water, causing apo\.. _ > _Water in the glacia!—drift aquifers is of the calcium magnesium from west to east. The water is of the calcium magnesium bicarbon-
Thick glacial d}sposits fill preglacia(.i éi}:rer chann;ls iri )thzl cﬁntral,ll art;:iarifresmﬂ'es iré Ithle underl);ilngdsandst(;ne. al((liulfel;. —_— ! l blcal.)libongte ty}})le. fItth 1sb mpdg‘l;.ttzly fha.rdt 1altnd exc‘_afssive iron 1{8 a aﬁ txdpe indmosg; of the area,tbut 1l:igh concen(ti;ratiorlxls gf sulf%t}f,
part of the basin between Portage an awano (sheet 1). Althoug e Maquoketa Shale generally does not yield water. e shale » problem in much of the basin. Water from these aquifers generally is chloride, and sodium are present on the eastern side of the basin. The
these deposits are predominantly lake clays, buried beds of sand and retards vertical movement of water, causing artesian pressures in the Wil O suitable for most domestic, municipal, and industrial uses. water is hard and in some places iron is a problem. Except in the
gravel may occur in the base. In Outagamie and Shawano Counties underlying units. L= highly mineralized zone on the eastern side of the basin, quality of
these sand and gravel beds may yield from 100 to 500 gpm to prop- The Niagara Dolomite is an important aquifer east of the Fox- 15007 ~ g & o water from the bedrock aquifers generally is suitable for most
erly constructed wells. In other areas, notably Winnebago and Wolf basin, but it is unimportant within the basin because of its . / 5 \0(19 domestic, municipal, and industrial uses. However, treatment may
Waushara Counties, yields may be much lower, ranging from 10 to srl;lall agef,l eﬁtent. Small yields, possibly 50 to 100 gpm, can be 146037 T O be required for special purposes.
100 gpm. obtained locally. : / 7 %
Glacial-drift deposits generally are thin and are poorly permeable o % f
in the eastern and southern parts of the basin and yield only about 450 L, . YAl DIE
5 to 10 gpm to wells. Ground water in these areas generally is ob- /gso":M i K 2 4 / 3660
tained from wells penetrating bedrock aquifers. 13570, o
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