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Geologic map of the Castle Rock and Long Hollow 7.5-minute quadrangles, Grant County, Wisconsin
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INTRODUCTION

The Castle Rock and Long Hollow 7.5-minute quadrangles are located in 
the Driftless Area of southwestern Wisconsin, an unglaciated region with a 
relatively thin Quaternary cover of loess, colluvium, and alluvial deposits. 
The landscape is marked by upland plateaus that range from less than half 
a mile ta mile to o oover ver a mile in width. Uplands ara mile In width. Uplands are e dissecdissected ted bby y �aflat-bottomed t-bottomed 
stream valleys. Relief between uplands and valleys can exceed 300 feet (ft).

The Castle Rock and Long Hollow quadrangles are underlain by Late 
Cambrian to Late Ordovician siliciclastic and carbonate strata. The Late 
Cambrian to Early Ordovician section (Elk Mound Group through Prairie du 
Chien Group) is weakly deformed into a series of gentle folds with ampli-
tudes of 100 to 200 ft, whereas the overlying Middle and Late Ordovician 
section is largely undeformed.

MMapping apping wwas as initiainitiated ted as paras part t of a larof a larger ger e�effort ort tto o build a thrbuild a three-dimensional ee-dimensional 
(3D) geologic framework for groundwater contamination studies in the 
Grant County area and to better understand controls on zinc-lead mineral-
ization. Elevated concentrations of nitrates and fecal bacteria have been 
found in many groundwater wells in southwestern Wisconsin (M. Borchardt, 
JJ. . SStokdyk, tokdyk, KK. . BrBradbury, adbury, KK. . AAbbott, bbott, L. SL. Schweikert. chweikert, and andT. T. LLoeffelholz, oe�elholz, UnitUnited ed 
States Geological Survey and Wisconsin Geological and Natural History 
Survey, written commun., 2019). Three-dimensional geologic mapping is 
useful for groundwater studies because contact surfaces can be used to 
quickly determine which units are within the open interval of tested and 
untested wells. Understanding which geologic unit(s) a well is open to is 
important because some geologic units may be more prone to contamina-
tion than others. Mapping is also useful for metallic mineralization studies. 
The Castle Rock and Long Hollow quadrangles are outside the main Upper 
Mississippi Valley zinc-lead mineral district. The quadrangles to the south 
(Fennimore) and east (Highland West) are along the northern edge of the 
distrdistrict. ict. The The di�differences erences in geology betIn geology between ween the Cthe castle astle RRock ock and Land Long ong 
Hollow quadrangles and areas within the mineral district may help explain 
controls on mineralization. 

MAP UNITS 

CENOZOIC
QUATERNARY 
Quaternary units are shown where estimated thicknesses of unconsolidated 
materials exceeds 10 ft. Quaternary units were mapped using lidar, well 
construction reports, and field ob:.ervations to estimate unconsolidated 
thicknesses. The thickness of unconsolidated material is typically greater in 
stream bottoms and broad upland plateaus than along narrow ridges and 
valley walls. For example, across the Driftless Area, Chamberlin and Salisbury 
(1885) estimated the average thickness of unconsolidated materials on 
narrow ridges to be 8 ft based on 360 depth-to-bedrock measurements; on 
broad upland plateaus, they estimated the average thickness of unconsoli-
dated thickness to be 14 ft based on 219 depth-to-bedrock measurements. 
The thickness of unconsolidated sediment in upland areas generally 
decreases with distance from the Mississippi River and Wisconsin River 
valleys (Leigh and Knox, 1994).

Alluvium
Qa – Alluvium – Holocene sand, silt, and mud deposited as 
overbank deposits in modern stream and river valleys. Holocene 
sediment overlies the I.rte Pleistocene fine-grained sand and .silt 
of slackwater deposits resulting from the ponding of tributary 
streams during periods of higher base level and (or) higher 
sedimentation rates (Chamberlin and Salisbury, 1885; Heyl and 
others, 1959). Qtu – Alluvial terrace, undivided – Well-sorted 
sand, silt,and mud deposits found along north-flowing trib\Jtar-
ies to the Wisconsin River. Deposited in the late Pleistocene 
because of a rise in local base level along the Wisconsin River 
valley, which caused ponding in tributary streams (Chamberlin 
and Salisbury, 1885; Heyl and others, 1959). The increase in base 
level was due to deposition of sediment-laden glacial meltwater 
from the Green Bay Lobe of the Laurentide Ice Sheet and perhaps 
earlier glacial advances. Carson (2012) correlated these terraces to 
the Elderon phase during the last stage of the most recent 
glaciation. Qt1 – Alluvial terrace 1 – Alluvial terrace composed of 
gravel, sand, and silt along the Wisconsin River. Forms a relatively 
flat surface approximately 14ft above the modern flood plain 
(Qa) and probably was deposited during the Elderon phase 
(Carson, 2012). The terrace was cut sometime between the latest 
Pleistocene and the Holocene, after the Green Bay Lobe of the 
Laurentide Ice Sheet retreated. The retreat reduced the sediment 
load, causing a switch from aggradation to incision of the 
Wisconsin River valley. Qt2 – Alluvial terrace 2 – Alluvial terrace 
composed of sand and silt found along the Wisconsin River near 
Boscobel, where Crooked Creek and Sanders Creek enter the 
wider Wisconsin River valley, Forms a relatively fl.rt surface 
approximately 23 ft above Qt1. Likely represents a remnant 
alluvial apron formed from deposition of sediment carried by 
Crooked Creek and Sanders Creek when it reached the flatter 
Wisconsin River valley. Truncated by the Qt1 surface and incised 
by the modern Crooked Creek and Sanders Creek. Sediment in 
the terrace was probably deposited in the late Pleistocene, and 
incision to create the terrace occurred sometime between the 
latest Pleistocene and the Holocene. Qaf – Alluvial fan – Gravel, 
sand, and silt deposited along the slope break between steeper, 
smaller tributary streams and larger, flatter streams. Qbt – 
Bridgeport terrace – Thin veneer of windblown sediment too thin 
to map overlying east-dipping flwlal sand and gravel (Knox and 
Attig, 1988). Overlies a bedrock strath or erosional terrace along 
the Wisconsin River. 

Colluvium

 Angular, poorly sorted boulders, cobbles, sand, and silt deposited 
at the base of valley slopes from gravity-driven mass wasting, soil 
creep, and nonchannellzed overland-flow processes. Fines 
towards the valley bottom. The unit is unlithified, so where trees 
and other large vegetation have been removed on moderate to 
steep slopes and roadcuts, it is prone to slope failures.

Windblown deposits
Undivided loess. Windblown very fine sand, silt and clay. May 
include sediment derived from the Pleistocene Roxana and 
Peoria Members of the Kieler Formation. Loess generally thins 
eastward, and average grain size decreases away from the 
valleys of the Mississippi and Wisconsin Rivers (Leigh and Knox, 
1994). L
pr oess is thickest on upland surfaces, but it is often 

esent on erosional bedrock terraces, such as beneath the St. 
Peter Formation scarp. Qws – Aoelian sand and silt deposited in 
dunes. Qlr – Undivided loess deposited over the Tertiary 
Rountree Formation (not shown because it does not occur at 
the surface, but it formed as a residuum from weathering of 
Paleozoic carbonate bedrock). Qlb - Undivided loess over 
bedrock. Mapped where loess overlies sandstone. Qlrb - 
Undivided loess deposited over Paleozoic bedrock and Tertiary 
Rountree Formation.

PALEOZOIC

Qa

Qtu

Qt2

Qt1

Qbt

Qaf

Qc

Paleozoic bedrock units were mapped where bedrock appears discontinu-
ously at the surface. Quaternary unconsolidated sediment may overlie 
areas mapped as bedrock but is not shown where its thickness is generally 
less than 10 ft. On the basis of roughly 1,000 measurements across the 
Driftless Area, Chamberlin and Salisbury (1885) estimated an average 
unconsolidated material depth of 5 ft along valley slopes, which are areas 
where bedrock is often exposed. Except where substantial colluvial 
deposits occur, slopes were generally mapped as bedrock. Bedrock units 
follow follow the classi�cathe classification tion scheme of Ascheme of Agnew gnew and others (1956).and others (1956).  The The placplace­e-
ment of the base of the Galena Formation in Agnew and others (1956) 
di�differs ers frfrom om Wisconsin Wisconsin GGeological eological and Naand Natural tural HHistory istory SurSurvey vey (2011), but (2011 ), but 
the divisions in Agnew and others (1956) more closely match the 
stratigraphic section in the map area. 

ORDOVICIAN
Galena Formation 

Tan, medium-bedded, variably porous dolomite. The upper 
Galena Formation consists of sandy dolomite, and the lower 
approximately 120 ft of the Galena Formation contains abundant 
gray chert beds interbedded with medium- to very thick bedded 
dolomite. Vugs commonly form on weathered surfaces, produc-
ing a honeycomb appearance; less common on fresh surfaces. 
Only the basal portion of the Galena Formation is present along 
flat upland surfaces m these quadrangles, although it is generally 
poortyexposed due to surficial cover. The full thickness of the 
Galena Formation section is not present in these quadrangles, but 
elsewhere it ranges from approximately 230 to 250 ft.

Og

Decorah Formation 
Od  The Decorah Formation consists of the upper Ion Member, the 

middle Guttenburg Member, and the basal Spechts Ferry 
Member. The Ion Member consists of gray and gray-blue, thin- to 
medium-bedded dolostone with minor shale partings. The 
Guttenburg Member consists of brown to gray, thin-bedded, 
wavy dolostone and limestone with abundant organic-matter-rich 
shale partings. The Spechts Ferry Member consists of gray to 
green, laminated to thin-bedded shale with subordinate gray 
limestone and dolostone; thickens to the west (Carlson, 1961). The 
Decorah Formation contains abundant brachiopod fossils. Poorly 
exposed in these quadrangles and found only along the margins 
of flat upland surfaces. Total thickness Is 30to40ft. 

Platteville Formation 
The Platteville Formation consists of the the upper Quimbys Mill 
Member, the middle McGregor Member, and the basal Pecatonica 
Member. The Quimbys Mill Member was not observed in 
outcrops, but consists of a brown limestone with a characteristic 
concoidal fracture. The McGregor Member is a gray dolostone 
with abundant dark-gray, wavy shale partings; it is poorly exposed 
in these quadrangles, generally due to surficial cover. The 
Pecatonica Member Is a tan to gray, fine-grained, thin- to 
medium-bedded dolostone. Brachiopods are locally abundant 
throughout the Platteville. Total thickness is around 45 to 50 ft.

Op

Ancell Group 
The Ancell Group consists of the upper Glenwood Formation and 
the basal St. Peter Formation. The Glenwood Formation is a green, 
laminated shale with a thickness of 2 to 3 ft. The St. Peter Forma-
tion contains the upper Tonti Member and the lower Readstown 
Member. The Tonti Member Is a tan to white, fine- to 
medium-grained sandstone. It is locally cemented with iron 
sulfides, whidi are often weathered near the surface to iron 
hydroxides. Percival (1855), Whitlow and West (1966), and Agnew 
(1963) reported Iron-hydroxide- and Iron-sulfide-cemented beds 
near the top of the St. Peter in parts of Grant County. These beds 
are resistant to weathering and form a prominent scarp. Quartz 
grains contain variable degrees of terminated overgrowth 
cement. Authigenic potassium feldspar is also variably present. 
Significant variation In cementatlon and compaction results In 
variation in both porosity and rock competency between and 
within outcrops. Deformation bands are locally present. The Tonti 
Member generally contains no carbonate cement, and crossbed-
ding is common throughout. The Readstown Member consists of 
lnterbedded white to tan, fine-grained sandstone; green to 
dark-red shale; and lesser carbonate rocks. 

Oa

Prairie du Chien Group 
Only the Oneota Formation of the Prairie du Chien Group is 
mapped in these quadrangles; stratigraphically higher units of the 
group were not observed, and it is unclear if they are present 
(Deal, 1947). The Oneota Formation is generally a tan to gray, 
fine-grained, thin- to thick-bedded dolostone with subordinate 
limestone. Sandy dolostone and limestone—some containing 
minor glauconite, chert, and (or) oolite—are present in the lower 
40 ft of the unit (Deal, 1947). Fine-grained micrite occurs locally. 
Gray chert and drusyquartzcommonlyfill vugs in beds with 
significant secondary porosity. Chert rarely occurs as Isolated 
elliptical pods along bedding planes. Local millimeter-thick clay 
partings define bedsets. and rlp-upclasts occur along the bases of 
beds. 

Opc

Qlr

Qlb

Qlrb

Qws

CAMBRIAN 
Jordan Formation 
 Tan to white, fine-to medium-grained, thin-bedded to very 

thickly bedded quartz arenite. Crossbedding is common, with 
crossbeds reaching up to 3 ft in thickness. Generally contains little 
carbonate cement except near the contact with the Prairie du 
Chien Group. Light-green shale partings occur locally near the top 
of the formation. The unit is approximately 70 ft thick.

St. Lawrence Formation 
The St. Lawrence Formation consists of the upper Lodi Siltstone 
Member and the basal Black Earth Dolostone Member. The Lodi 
SIitstone Member Is a tan, fine-grained, laminated to thin-bedded, 
carbonate-cemented sandstone to siltstone. Burrows occur locally 
on bedding planes, and bed bases locally contain rip-up clasts. 
Crossbeddlng Is locally observed In fine-grained sandstone 
intervals. The Black Earth Dolostone Member is a gray, thin- to 
medium-bedded dolostone to sandy dolostone. Vugs are 
common locally. Shale partings often define bed sets. 

Tunnel City Group 
 Tan to dark-green, fine- to medium-grained sandstone. Beds vary 
 from clean quartz arenite, to carbonate cemented sandstone, to 

glauconitic sandstone. Green shale partings locally occur.
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