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crEmCEOUS BEDROCK GEOLOGY OF THE QUADRANGLES CONTAINING THE

Windrow Formation, mid Cretaceous (upper Albian and/or lower Cenomanian). Lithologies dominated by limonitic iron ore, nodular to massive, part sandy; secondary lithologies include hematite, quartz sand

and pebbles, sandstone, reworked chert clasts, clay clasts and fills. Mapped only in Waukon Quad. Maximum thicknesses to 135 ft [41 m] at Iron Hill, the highest elevation in the map area. Low karst
susceptibility, but overlies paleokarstic surface on Galena Group limestone strata in map area.
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Wapsipinicon Group, primarily Spillville Formation, local erosional remnants of overlying Pinicon Ridge Formation; Middle Devonian (upper Eifelian-lower Givetian). Spillville lithologies dominated by
medium to thick bedded dolomite, fossil-moldic to vuggy, common calcite void fills; minor dolomitic limestone; basal strata (Lake Meyer Member, 4-7 ft [1.2-2.1 m]) includes sandy dolomite, sandstone,

argillaceous siltstone, silty dolomitic shale. Pinicon Ridge lithologies include argillaceous dolomite and shaley dolomite, part sandy (Kenwood Member) and limestone and dolomitic limestone, part brecciated ALLAMAKE E , C LAYT ON, FAYE T TE , AND
(Spring Grove-Davenport Members). Mapped only in western Calmar Quad. Spillville Fm to 90 ft [27 m] thick; Pinicon Ridge Fm locally to 30 ft [9 m] in map area. Spillville is a ledge-forming interval;
Pinicon Ridge is a covered slope former. Moderate karst susceptibility. WINNE SHIE I < C O l l NTIE S I OW q
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E Lower Silurian, undifferentiated strata (mid Llandovery); includes Waucoma Formation in southwestern Castalia Quad, combined Tete des Morts-Blanding Formations in southwestern Postville Quad.
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aucoma Fm dominated by fossiliferous dense limestone; minor dolomitic limestone and dolomite (lower part); locally cherty in upper part. Tete des Morts-Blanding Fms dominated by fossiliferous dolomite, 91°37' 30

43°22' 30"
medium to thick bedded in lower part, thin to medium bedded upper part; fossil moldic, scattered silicified fossils; cherty to very cherty (especially in upper part). Maximum thicknesses in map area: Waucoma 43°22'30" i
Fm to 40 ft [12 m]; Tete des Morts-Blanding Fms to 60 ft [18 m]. Silurian strata are ridge to ledge forming. Moderate karst susceptibility.
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Brainard Member, Maquoketa Formation (Upper Ordovician, upper Richmondian). Lithologies dominated by green-gray to blue-gray dolomitic shale, part silty; minor thin dolomite and argillaceous dolomite o ver q @ Brlan J o WltZke and Raymo nd R. Anderson
interbeds and nodules. Mapped only in southern Castalia and Postville Quads. Thicknesses approximate 70-110 ft [21-33 m] where capped by Silurian strata. Brainard is a covered slope-forming interval. Low o © Opc RY i
Kkarst susceptibility. Opc I Odp 2
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Fort Atkinson Member, Maquoketa Formation (Upper Ordovician, middle Richmondian). Lithologies dominated by fossiliferous limestone, dolomitic limestone, dolomite; part very crinoidal; part cherty to Osp i Od %
very cherty (especially in lower half); lower limestone strata are variably argillaceous, minor thin shale partings. Thickness varies in map area between 25 and 65 ft [7.5-20 m] (thickest to west); commonly 35- Cjs /Os&i\ [\\ Vas \/%
45 ft [11-14 m] thick. Ledge-forming interval. Moderate to high karst susceptibility, sinkholes common in some areas.
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Elgin and Clermont Members, Maquoketa Formation (Upper Ordovician, lower Richmondian). Elgin Mbr dominated by dolomite, argillaceous dolomite, and dolomitic limestone, part cherty to very cherty,
thin shale interbeds, variably fossiliferous (becomes more skeletal in upper part), much of unit is sparsely fossiliferous to unfossiliferous, burrow fabrics common; lower part dominated by limestone and
dolomitic limestone with shaley interbeds, trilobites common in some beds (succession of “Isotelus” and “Anataphrus beds”); basal strata include a pyritic phosphorite (on Dubuque Fm sculpted surface) and
dark brown organic shale (part graptolitic). Clermont Mbr dominated by gray to green-gray shale, calcareous to dolomitic; limestone, dolomitic limestone, or dolomite interbeds. Total Elgin-Clermont thickness
in map area varies between 100 and 155 ft [30-47 m]; commonly 110-135 ft thick [34-41 m] (thickest to northwest). Clermont Shale at top of interval varies 10 to 30 ft [3-9 m] thick. Slope- to ledge-forming

interval. Clermont Shale with low karst susceptibility. Elgin Member variably shows low to moderate karst susceptibility; karst collapse in underlying Galena Group strata may stope through lower Elgin strata
and develop sinkholes in portions of the map area.

Wise Lake and Dubuque Formations, upper Galena Group (Upper Ordovician; Edenian, Maysvillian, basal Richmondian). Wise Lake Fm lithologies dominated by dense limestone, medium to thick bedded,
fossiliferous, chert free except in basal beds; common dolomitic thalassinoid burrow mottles and networks in many beds; limestone-dominated facies across northern and western map area, replaced
southeastward by dolomitic limestone and dolomite. Dubuque Fm characterized by limestone, thin to medium bedded, fossiliferous, part coarsely crinoidal, common thin shale interbeds; chert free; dolomitic to

southeast. Total Wise Lake-Dubuque thickness in map area varies 90-110 ft [27-34 m]; Wise Lake Fm 60-73 ft [18-22 m] (thickest to north); Dubuque Fm 30-37 ft [9-11 m]. Ledge- and cliff-forming interval.
High karst susceptibility; sinkholes common to abundant.
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Dunleith Formation, middle Galena Group (Upper Ordovician; middle-upper Chatfieldian). Lithologies dominated by dense limestone, thin to medium bedded, fossiliferous, part argillaceous, scattered thin
shale and shaley interbeds in lower half, scattered to common chert nodules in some units; minor dolomitic thalassinoid burrow mottles in some beds. Limestone dominated across most of map area, but Dunleith

becomes dominated by dolomitic limestone and dolomite facies in southeastern map area. Thickness varies 110-145 ft [34-44 m] (thickest to north). Ledge- and cliff- to ridge-forming interval. High karst
susceptibility; sinkholes common to abundant.

Location of Mapped Quadrangles

Decorah (lower Galena Group), Platteville, Glenwood Formations (Upper Ordovician, Turinian-lower Chatfieldian). Decorah lithologies dominated by shale in northwestern map area; dominated by limestone
with interbedded shale to southeast (includes Carimona, Spechts Ferry, Guttenberg, Ion Mbrs); shale, green-gray, calcareous, scattered brachiopod shell coquinas; limestone, part nodular to wavy-bedded,
fossiliferous; lower Decorah strata (Spechts Ferry) dominated by shale throughout map area. Platteville lithologies dominated by dolomite in basal interval, part sandy (Pecatonica Mbr); upper strata dominated
by dense limestone, fossiliferous, part wavy-bedded with shaley interbeds (McGregor Mbr). Glenwood Shale dominated by shale, green-gray, noncalcareous, part sandy to silty, part phosphatic; minor siltstone,
sandstone. Total interval ranges 75-95 ft [23-29 m] thick, commonly 85 ft [26m]; Decorah ranges 40-47 ft [12-14 m] thick (thickest to north); Platteville ranges 28-43 ft [8.5-13 m] (thickest to south); Glenwood
ranges 3-10 ft [0.9-3 m] thick. Interval forms an interbedded succession of shale and limestone, generally poorly exposed slope-former, commonly slumped. Carbonate beds are local ledge formers. Low to

moderate karst susceptibility; generally an aquitard interval above Cambro-Ordovician aquifer (Jordan-Prairie du Chien aquifer); spring seeps common above shale units; Decorah-Platteville limestone strata
locally with solutional and mechanical karst.
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St. Peter Sandstone (Middle Ordovician, Chazyan). Dominated by sandstone, quartzose, fine to medium grained, rare coarse grains, slightly argillaceous in upper part; sandstones poorly consolidated and
friable, but top bed commonly hard cemented; basal beds locally with mixed shale, sandstone, and conglomerate (chert, dolomite clasts). Thickness varies 30-225 ft [9-69 m], regionally overlies deeply eroded
surface on Prairie du Chien Group; thickest St Peter noted locally in southeastern map area (Pikes Peak State Park to 225 ft [69 m]); averages 35-60 ft [11-18 m] thick across most of map area (locally 70-130 ft

[21-40 m]), averages 50-80 ft [15-24 m] in Hanover and Waukon Quads (locally 90-145 ft [27-44 m]). Lower St Peter generally a slope-former; upper St Peter commonly a ridge-former. Low karst
susceptibility; very permeable.

Prairie du Chien Group; Oneota and Shakopee Formations (Lower Ordovician, Tremadocian-Arenigian). Dominated by dolomite, part cherty; secondary quartzose sandstone and sandy dolomite. Dolomite
beds mostly unfossiliferous, scattered to common voids and vugs, part laminated to stromatolitic, part intraclastic, locally brecciated units; sandstone units mostly very fine to medium grained, rare coarse grains;
oolitic chert nodules in some units; scattered chalcedony/quartz nodules and masses. Oneota Fm subdivided into lower Coon Valley Mbr (includes sandy dolomite, thin sandstone, minor chert) and upper Hager
City Mbr (non-sandy dolomite and cherty dolomite); Shakopee Fm subdivided into lower New Richmond Mbr (sandstone, sandy dolomite, minor chert) and upper Willow River Mbr (dolomite, part sandy to

‘ Postville NW - N4307.5--W9137.5/7.5
cherty, minor green shale). Total Prairie du Chien Group thickness in map area generally varies 240-335 ft [73-102 m] (thickest to south); locally thinner (50-200 ft [15-61 m] thick) where capped by thick St 431730 Os CLAFYTON CO Prairie du Chien - N4300--W9107.5/7.5
Peter sections. ‘Sha.kopee Fm generally 60-100 ft [18-30 m] thick (locally absent wherc? St Peter is thick');. Qneota Fm generally 130-225 ft [40-69 m] thick (locally less where sub-St Peter). Generally a ledge- to : Waterville - N4307.5--W9115/7.5
clift/bluff-forming interval; upper Shakopee commonly a slope-former. Moderate to high karst susceptibility, but sinkholes only locally common. r /) Waukon - N4315--W9122.5/7.5
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- Jordan Sandstone, St. Lawrence and Lone Rock Formations (Upper Cambrian, upper Steptoean-Sunwaptan, upper Franconian-Trempealeauan). Jordan Sandstone is the only exposed Cambrian rock unit in J LA
the map area; St. Lawrence and Lone Rock are subcrop units only, beneath alluvium of the Mississippi Valley and its tributaries. Jordan Sandstone dominated by sandstone, part cross-bedded, very fine to
medium grained, upper strata part medium to very coarse grained; minor sandy dolomite and dolomite cements, minor intraclasts. St. Lawrence Fm dominated by dolomite, part silty, and dolomitic siltstone, part Owd Owd 4 ~ Od
argillaceous, part fossiliferous; minor very fine sandstone, silty shale, glauconite, intraclastic units. Lone Rock Fm dominated by sandstone, very fine to fine grained, glauconitic to very glauconitic, common Owd \\ od ° P /(\—/\ ..
greensands, slightly micaceous, scattered fossil molds; secondary siltstone and shale, scattered intraclastic units; basal beds dolomitic, minor dolomite. Total thickness 260-310 ft [79-95 m]; Jordan Sandstone ° ® i ] J/ w S
80-110 ft [24-34 m]; St. Lawrence Fm 60-80 ft [18-24 m], Lone Rock Fm 110-140 ft [34-43 m]. Low karst susceptibility, Jordan very permeable. St. Lawrence-Lone Rock forms confining interval above ® \ \/
Wonewoc aquifer. \ Owd Owd } ¢d Ddp
- Wonewoc and Eau Claire Formations (Upper Cambrian, upper Marjuman-Steptoean; Dresbachian-lower Franconian). Interval represented only by subcrop beneath Mississippi River alluvium. Wonewoc Fm A A Odp o d
dominated by sandstone, fine to coarse grained, upper part fossiliferous (Ironton Mbr). Eau Claire Fm dominated by sandstone, very fine to fine grained, part argillaceous, and shale, silty, gray to green-gray, part Owd L dl sp Odp|
glauconitic; secondary siltstone, part argillaceous; some units are dolomitic, minor dolomite; part fossiliferous; forms confining interval above Mt Simon aquifer. Total thickness 245-300 ft [75-90 m]; Wonewoc d Od o RO4W RO3W RO3W RO2W
Fm 125-155 ft [38-47 m]; Eau Claire Fm 120-145 ft [37-44 m]. Oowd Owd f f Q od ) T98N o115 00" 01" 10 0 91°07' 30"
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