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Physiography 

Rock County is nearly equally divided between the Eastern Ridges and 

Lowlands Province and the  Western Upland Province (fig.  1.) a s  described 

by Martin (1916). The Western Upland Province is characterized by deep 

va l leys  and high r idges  formed i n  bedrock with a t h in  s o i l  o r  g l a c i a l  d r i . f t  

veneer. The Eastern Ri.dgss and Lowland Province i.s characterized by low 

r e l i e f  and gent le  slopes wi.th th ick  g l a c i a l  d i r f t  cover over bedrock. 

Prominent topographic fea tures  i n  Rock County a r e  t he  f l a t  outwash 

plains  extending southeasterly across t he  north cen t r a l  pa r t  of t h e  county 

and southward along the Rock River and t h e  h i l l y  morainal a rea  i n  t he  

northern p a r t  of t he  county. 

Geology 

Rock County i s  underlain by a thi.ck sect ion of sedimentary rocks of 

Cambrian and Ordovician age t h a t  cons is t  l a rge ly  of sandstone, a l e s s e r  

amount of dolomite (a  magnesium-rich limestone), and some shale. Over- 

lying the sedimentary rocks a r e  g l a c i a l  deposi ts  and alluvium consis t ing 

predominantly of till and outwash. The geologic map of Wisconsin ( f ig .  2) 
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shows the bedrock geology of Rock County and i ts  re la t ionsh ip  t o  the  

geology of Wisconsin. Similarly,  t he  map of Wisconsin g l a c i a l  deposi ts  

( f i g .  3) ou t l ines  the  g l a c i a l  geology of the  county and i t s  re la t ionsh ip  

t o  surrounding areas. Table 1 is a summary of the  l i thology, maximum 

thickness, and water-bearing cha rac t e r i s t i c s  of t he  geologic u n i t s  of 

Rock County. 

Sandstones of l a t e  Cambrian age over l ie  c r y s t a l l i n e  rocks of Pre- 

cambrian age throughout the  county. Both the c r y s t a l l i n e  rock surface 

and the sedimentary rocks d ip  southeastward and the  rocks of Cambrian age 

thicken i n  t h e  d i r ec t ion  of dip  from about 950 f e e t  i n  t he  northwestern 

corner t o  over 1300 f e e t  i n  the  southeastern corner of t he  county. 

Rock formations of Cambrian age a re ,  i n  ascending order, t h e  M t .  

Simon Sandstone, Eau Cla i r e  Sandstone, Galesvil le Sandstone, Franconia 

Sandstone, and Trempealeau Formation. I n  the Rock River and Sugar River 

val leys  these rocks of Cambrian age underlie unconsolidated glacial .  

deposits. Elsewhere they a r e  over la in  by rocks of Ordovician age. 

Rock fornations of Ordovician age include i n  ascending order the  

P r a i r i e  du Chien Group (dolomite), the St. Peter Sandstone, and the  

Platteville-Galena un i t  (dolomite). The P r a i r i e  du Chien Group and St. 

Peter Sandstone a r e  exposed a t  t he  bedrock surface i n  the major r i v e r  

va l leys  and i n  much of t he  western par t  of the county. Bedrock e a s t  of 

the Rock Rivez val ley and r idge tops west of the  va l l ey  a r e  formed by the 

Platteville-Galena uni t .  The P r a i r i e  du Chien Group was grea t ly  thinned 

'by erosion before deposit ion of t h e  St. Peter Sandstone. Because it was 

l a id  down on t h i s  uneven erosion surface, the  St. Peter  va r i e s  considerably 
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shows the bedrock geology of Rock County and its relationship to the 

geology of Wisconsin. Similarly. the map of Wisconsin glacial deposi,ts 

(fig. 3) outlines the glacial geology of the county and its relationship 

to surrounding areas. Table 1 is a summary of the li,thol.ogy. maximum 

thickness, and water-bearing characteristics' of the geologi,c units of 

Rock County. 

Sandstones of late Cambrian age overlie crystalline rocks of Pre-

cambrian age throughout the county. Both the crystalli.ne rock surface 

and the sedimentary rocks dip southeastward and the rocks of Cambrian age 

thicken in the direction of dip from about 950 feet in the northwestern 

corner to over 1300 feet in the southeastex'n corner of the county. 
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Simon Sandstone. Eau Claire Sandstone. Galesville Sandstone. Franconia 
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valleys these rocks of Cambrian age underlie unconsolidated glacial. 

deposi.ts. Elsewhere they are overlain by rocks of Ordovician age. 

Rock formations of Ox'dovi,cian age include in ascending order the 

Prairie du Chien Group (dolomite). the St. Peter Sandstone. and the 

Platteville-Galena unit (dolomite). The Prairie du Chien Group and St, 

Peter Sandstone are exposed at the bedrock surface in the major river 

valleys and in much of the western part of the county. Bedrock east of 

the Rock Rivel' valley and ridge tops west of the valley are formed by the 

Platteville-Galena unit. The Prairie du Ch:l,en Group was greatly thi.nned 

. by eros:l,on before deposition of the St. Peter Sandstone. Because it was 

laid down on this uneven erosion surface. the St. Peter varies considerably 
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SHORT GEOLOGIC HISTORY O F  WISCONSIN 

The bedrock of Wisconsin is separated into two major divisions: (1) older, predominantly 
crystalline rocks of the Precambrian Era, which were extensively deformed after their deposition 
by movements of the Earth's crust; and (2) younger flat-lying sedimentary rocks of the  Paleozoic,. 

The Precambrian Era  lasted from the time the earth cooled, over 4,000 million years ago, 
until the  Paleozoic Era which began about 500 million years ago.. During this vast period of 3,500 
million years sediments, some of which were rich in iron and which now form our iron ores, were 
deposited in ancient oceans, volcanoes spewed foAh ash and lava, mountains were built and de- 
stroyed, and the  rocks of the upper crust were invaded by molten rocks of deep-seated origin. Only 
a fragmentary record of these events remains but, a s  tree stumps attest  the  former presence of 
forests, the rocky roots tell the geologist of the former presence of mountains 

At the close of the Precambrian Era most of Wisconsin had been eroded t o  a rather f la t  
plain upon which stood hills of more resistant rocks a s  those now exposed in  the Baraboo bluffs. 
There were s t i l l  outpourings of basaltic lava in the north and a trough formed in the vicinity of 
Lake Superior i n  which great thicknesses of sandstone were deposited. 

The Paleozoic Era began with the Cambrian Period, the rocks of which indicate that Wis- 
consin was twice submerged beneath the sea  Rivers draining the  land carried sediments which 
were deposited in the s e a  t o  form sandstones and shales  Animals and plants living in the s e a  
deposited calcium carbonate and built reefs t o  form rocks which are now dolomite-a magnesium- 
rich limestone. These same processes continued into the Ordovician Period during which, a s  in- 
dicated by the  rocks, Wisconsin was submerged three more times Deposits built up in the s e a  
when the land was submerged were partially or completely eroded a t  times when they were sub- 
sequently elevated above s e a  level During the close of the Ordovician Period, and in the suc- 
ceeding Silurian and Devonian periods, Wisconsin is believed to have remained submerged 

There a re  no rocks outcropping in Wisconsin that are younger than Devonian. Absence of 
th is  part of t h e  rock record makes interpretation of post-Devonian geologic history in Wisconsin 
a matter of conjecture,. Available evidence from neighboring areas, where youngerrocks are pres- 
ent,  indicates that towards the  close of the Paleozoic Era, perhaps some 250 million years ago, 
a period of gentle uplift began which has  continued to the  present. During th is  time the land sup. 
face  was carved by rain, wind and running water.. 

The final  scene took place during the l a s t  million years when glaciers invaded Wisconsin 
from the  north and sculptured the land surface. They smoothed the  hil l  tops, filled the valleys 
and left a deposit of glacial debris over all  except the southwest quarter of the State where we 
may now s t i l l  s e e  the land a s  it might have looked a million years ago.. 

Prepared by U. of W .  Geological and Natural History Survey, 1963 
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SHORT HISTORY OF THE ICE AGE I N  WISCONSIN 

The Pleis tocene Epoch o r  "Ice Age" began about 1,000,000 years  ago which, 
i n  terms o f  geologic time, i s  a very shor t  time ago. There were four separate 
g l a c i a l  advances i n  the  Pleistocene each followed by an in t e r -g lac ia l  period 
when the  i c e  receded. The fourth g l a c i a l  s tage i s  ca l l ed  the  Wisconsin Stage 
because it was i n  t h i s  S t a t e  t h a t  it was f irst  studied i n  d e t a i l .  

The g l a c i e r s  were formed by the  continuous accumulation of snow. The snow 
turned i n t o  i c e  which reached a maximum thickness of almost two miles. The 
i c e  sheet  spread over Canada and pa r t  of it flowed i n  a general southerly 
d i rec t ion  toward Wisconsin and neighboring s t a t e s .  

The f ront  of the  advancing i c e  sheet  had many tongues o r  "lobes" whose 
d i rec t ion  and r a t e  of movement were control led by the  topography of the  land 
surface over which they flowed and by the  r a t e s  of i c e  accumulation i n  the  
d i f f e ren t  a reas  from which they were fed. 

The i c e  sheet  transported a great  amount of rock debr is  ca l led  "drift".  
Some of t h i s  was deposited under the  i c e  t o  form "ground moraine" and some was 
p i l ed  up a t  the  margins of the  i c e  lobes t o  form "end moraines". "Drumlins" 
a re  elongated mounds of d r i f t  which were molded by t h e  i c e  passing over them 
and hence indica te  the  d i rec t ion  of i c e  movement. 

The pa t t e rn  o f  end moraines, i n  red ,  shows the  pos i t ion  t h a t  was occupied 
by four  major i c e  lobes. One lobe advanced down the  basin of Lake Michigan, 
another down Green Bay, a t h i r d  down Lake Superior and over the  northern peninsula 
of Michigan and yet  a fourth entered the  s t a t e  from the  northwest corner. The 
well-known "Kettle Moraine" was formed between the  Lake Michigan and Green Bay 
lobes. A s  t h e  i c e  melted the  d r i f t  was reworked by the  running water. Large 
amounts of sand and gravel  were deposited t o  form "outwash plains"; p i t s  were 
formed i n  the  outwash where buried blocks of i c e  melted and many of these are 
now occupied by lakes. 

The ac t ion  of the  i c e  profoundly modified the  landscape, smoothing off the  
c r e s t s  of h i l l s  and f i l l i n g  the  val leys with d r i f t .  I n  some places it changed 
the  course of r i v e r s  forcing them t o  cut new channels such a s  t h a t  of the Wisconsin 
River a t  t h e  Dells; elsewhere it dammed the  va l leys  t o  crea te  lakes such a s  those 
of t h e  Madison area. 

During recent  years  the re  have been in tens ive  s tudies  made of the  polar  
i c e  caps, and methods have been developed f o r  dating g l a c i a l  events from the  
r ad ioac t iv i ty  of the  carbon i n  wood, bones, e tc .  which a r e  found i n  many of 
t h e  deposits.  The r e s u l t s  of these s tudies  a re  causing many previously accepted 
concepts t o  be changed o r  challenged. 

We once thought t h a t  there  were r a t h e r  extensive g l a c i a l  deposi ts  o lder  
than Wisconsin age i n  t h e  S ta t e ,  but age determinations do not support t h i s .  
It was a l s o  thought t h a t  the  i c e  l e f t  Wisconsin some 20,000 years ago but a 
fo res t  a t  Two Creeks in  Manitowoc County was buried under an advancing i c e  
tongue only 11,000 years ago. Evidence i s  accumulating t o  indica te  t h a t  ice 
may have occupied the  so-called "Dri f t less  Area" of the  southwestern pa r t  of 
t h e  S ta t e  which h i t h e r t o  has been held t o  be unglaciated. 

Most s c i e n t i s t s  now bel ieve t h a t  the  cause of the  Pleistocene "Ice Age" 
was due t o  va r i a t ions  i n  the  s o l a r  energy reaching the  ea r th ,  but how these may 
have occurred i s  st i l l  a matter  of conjecture. We a r e  s t i l l  i n  t h e  Ice Age and 
it is anybody's guess whether fu ture  mi l lenia  w i l l  see t h e  melting of the  i c e  
caps and the  slow drowning of our coas ta l  c i t i e s ,  o r  the  regrowth and once 
more the  inexorable advance of t h e  g lac iers .  
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SHORT HISTORY OF THE ICE AGE IN WISCONSIN 

The Pleistocene Epoch or "Ice Age" began about 1,000,000 years ago which, 
in terms of geologic time, is a very short time ago. There were four separate 
glacial advances in the Pleistocene each followed by an inter-glacial period 
when the ice receded. The fourth glacial stage is called the Wisconsin Stage 
because it was in this State that it was first studied in detail. 

The glaciers were formed by the continuous accumulation of snow. The snow 
turned into ice which reached a maximum thickness of almost two miles. The 
ice sheet spread over Canada and part of it flowed in a general southerly 
direction toward Wisconsin and neighboring states. 

The front of the advancing ice sheet had many tongues or "lobes" whose 
direction and rate of movement were controlled by the topography of the land 
surface over which they flowed and by the rates of ice accumulation in the 
different areas from which they were fed. 

The ice sheet transported a great amount of rock debris called "drift". 
Some of this was deposited under the ice to form "ground moraine" and some was 
piled up at the margins of the ice lobes to form "end moraines". "Drumlins" 
are elongated mounds of drift which were molded by the ice passing over them 
and hence indicate the direction of ice movement. 

The pattern of end moraines, in red, shows the position that was occupied 
by four major ice lobes. One lobe advanced down the basin of Lake Michigan, 
another down Green Bay, a third down Lake Superior and over the northern peninsula 
of Michigan and yet a fourth entered the state from the northwest corner. The 
well-known "Kettle Moraine" was formed between the Lake Michigan and Green Bay 
lobes. As the ice melted the drift waS reworked by the running water. Large 
amounts of sand and gravel were deposited to form "outwash plains"; pits were 
formed in the outwash where buried blocks of ice melted and many of these are 
now occupied by lakes. 

The action of the ice profoundly modified the landscape, smoothing off the 
crests of hills and filling the valleys with drift. In some places it changed 
the course of rivers forcing them to cut new channels such as that of the Wisconsin 
River at the Dells; elsewhere it dammed the valleys to create lakes such as those 
of the Madison area. 

During recent years there have been intensive studies made of the polar 
ice caps, and methods have been developed for dating glacial events from the 
radioactivity of the carbon in wood, bones, etc. which are found in many of 
the deposits. The results of these studies are causing many previously accepted 
concepts to be changed or challenged. 

We once thought that there were rather extensive glacial deposits older 
than Wisconsin age in the State, but age determinations do not support this. 
It was also thought that the ice left Wisconsin some 20,000 years ago but a 
forest at Two Creeks in Manitowoc County was buried under an advancing ice 
tongue only 11,000 years ago. Evidence is accumulating to indicate that ice 
may have occupied the so-called "Drift less Area" of the southwestern part of 
the State which hitherto has been held to be unglaciated. 

Most scientists now believe that the cause of the Pleistocene "Ice Age" 
was due to variations in the solar energy reaching the earth, but how these may 
have occurred is still a matter of conjecture. We are still in the Ice Age and 
it is anybody's guess whether future millenia will see the melting of the ice 
caps and the slow drowning of our coastal cities, or the regrowth and once 
more the inexorable advance of the glaciers. 
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i n  thickness. The Pra i r ie  du Chian i ,n  th in  a t  Mgarton, Jnne rmi l l ,~ ,  

Brodlrond, Pootv i l le  and Milton. Elsewhere i.t i s  absent and the St. Peter 

Sandstone r e s t s  direct1,y on sandstones of Cambrian age. 

Unconsoli.dated gl .acia l  depos i t s  overl.ie bedrock throughout the county 

( f ig .  3) and represent a t  l e a s t  two s tages  of glaciat ion,  Approximately 

the northern one third  of t he  county i.s covered by terminal and reces- 

s ional  moraines of the Wisconsinan Stage of gl.aciati.on. Extensive outwash 

deposi ts  associated with th i , s  terminal morai.ne extend southeaster ly  across  

the  county south of the  moraine and southward along the Rock River valley.  

The remainder of t he  county i s  covered la rge ly  by ground rnoratne of an 

e a r l i e r  episode of Wisconsinan Stage glaciation.  

The terminal and recessional  moraines i n  t he  northern pa r t  of the 

county cons is t  l a rge ly  of unsorted and uns t r a t i f i ed  clay,  s i l t ,  sand, 

gravel, and boulders and t h e  deposi t  i s  r e l a t i v e l y  thick. The older 

ground moraine is of a s imilar  composition but generally i s  th in ,  highly 

weathered, and somewhat eroded. Outwash cons i s t s  l a rge ly  of s i l t ,  sand, 

and sand and gravel  with some cobbles and boulders and i s  well sorted and 

s t r a t i f i e d .  Outwash deposi ts  i n  t he  Rock River va l ley ,  which is underlain 

by a deep preg lac ia l  va l ley  cut  i n  the bedrock surface,  have a reported 

thickness over 300 fee t .  

Mineral Resources 

The p r inc ipa l  mineral production from Rock County includes only sand 

and gravel  and crushed and broken limestone (Olson, 1966). Reported pro- 

duction of sand and gravel, representing 86 percent of the county mineral 
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in thickness. The Pt'lIirie du Chien ill thin de f,.dl\erton, Jllnll/w1l1e, 

Brodhend, Footville and Milton. Elsewhere :I,t is absent and the St. Peter 

Sandstone rests directly on sandstones of Cambrian age. 

Unconsolidated gl.acial deposits oved,ie bedx'ock tht'oughout the county 

(fig. 3) and represent at least two stages or glaciation. Appt'oximately 

the northex'n one third of the county :I,s covered by terminal and t'eces-

sional moraines of the Wisconsinan Stage of gl,aciati,on. Extensi,ve outwash 

deposits associated with tM,s terminal mora:l,ne extend southeasterly across 

the county south of the moraine and southward along the Rock Rivet' valley. 

The remainder of the county is covered largely br ground moraine of an 

earlier epi,sode of W:I,sconsinan Stage glaciation. 

The tet'minal and recessional moraines in the northern part of the 

county consist largely of unsorted and unstt'ati,fied clay, silt, sand, 

gravel, and boulders and the deposit is relatively thick. The older 

gt'ound moraine is of a similar compos:!,tion but generally is thin, highly 

weathered, and somewhat eroded. Outwash consists largely of silt, sand, 

and sand and gravel with some cobbles and boulders and is well sorted and 
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value and a 49 percent increase over the previous year, was 2.4 mil l ion 

tons i n  1966. Fifty-six percent of t h i s  sand and gravel was used f o r  

building, 25 percent f o r  road construction,  and 19 percent f o r  ra i l road  

ba l las t ,  molding sand, and f i l l .  The principal production came from 

deposi ts  of gl .acia l  outwash near ~anemi1le;-'Edgerton, Beloi t ,  and Shopiere 

and from the  St. Peter Sandstone near Hanover. 

Crushed and broken limestone production i n  t he  county was about 

406,000 tons i n  1966. The stone was used f o r  concrete aggregate, road 

construction, aglime, and riprap.  Pr incipal  production was from quarr ies  

i n  t he  P l a t t e v i l l e  Formation and Galena Dolomite located near Footvi l le ,  

Beloit ,  Milton, Clinton, J a n e m i l l e ,  Evansville, and Allens Grove. 

Rock County has la rge  reserves  of sand and gravel from the extensive 

outwash deposi ts  ( f ig .  3) i n  t he  county. Large reserves of limestone a r e  

ava i lab le  from r idge  tops located west of the  Rock River and from about 

t he  eastern one th i rd  of the  county where overburden i a  t h i n  ( f i g .  2). 

Surface Water 

Rock County is pa r t l y  i n  t h e  Rock River basin and pa r t l y  i n  t he  Sugar 

River and Coon Creek basins. The Rock River flows southward through the 

cen t r a l  par t  of t he  county with a gradient of about 1.4 f e e t  per mile. 

The northwestern par t  of t h e  county i s  drained by the Yahara River whi.ch 

flows southeastward t o  jo in  t he  Rock about four miles south of Edgerton. 

The Rock i s  joined by Marsh Creek north  of Janesv i l le  which flows generally 

eastward. The western and southwestern pa r t s  of t he  county a r e  drained 

by the Sugar River and Coon Creek which flow southeasterly i n to  I l l i n o i s  
- 

t o  join  the Pecatonica River which i n  tu rn  empties i n t o  the Rock. 
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value and a 49 pel'cent incI'ease over the previous year, was 2.4 million 

tons in 1966. Fifty-six pel'cEmt of this sand and gravel was used fOI' 

buildIng, 25 percent for road construction, and 19 pex'cent for railroad 

ballast, molding sand, and fill. The pr1.ncipal production came from 

depos!.ts of glacial outwash near Janesville~-'Edgerton, Beloit, and Shopiere 

and from the St. Peter Sandstone near Hanover. 

CI'Ushed and broken limestone production in the co'-!nty was about 

406,000 tons in 1966. The stone was used for concrete aggregate, l'oad 

construction, aglime, and I'iprap. Princ!.pal production was from quat'ries 

in the Platteville Formation and Galena Dolomite located near Footville, 

Beloit, Milton, Clinton, JaneSVille, Evansvi.lle. and AlIens Grove. 

Rock County has large reserves of sand and gravel from the extensive 

outwash depOSits (fi.g. 3) in the county. Large reserves of limestone are 

available from ridge tops located west of the Rock River and from about 

the eastern one third of the county where overburden is thin (fig. 2). 

Surface Water 

Rock County is partly in the Rock R:!ver basin and partly in the Sugar 

River and Coon Creek basins. The Rock R1,ver flows southw;!.rd through the 

centr;!.l pal't of the county with a gradient of about 1.4 feet per mile. 

The northwestern part of the county 1.s drained by the Yahara River whlch 

flows southeastward to join the Rock about four mi,les south of Edgerton. 

The Rock is joined by Marsh Creek north of Janesville which flows generally 

eastward. The western and southwestern pax'ts of the county aX'e drained 

by the Sugar River and Coon Creek which flow southeasterly into Illinois 

to join the Pecatonica River which in turn empties into the Rock. 
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Tur t le  Creek d ra ins  t h e  southeastern par t  of t he  county flowing west- 

ward and southward t o  jo in  t h e  Rock jus t  south of t he  I l l i n o i s  border. 

The upper par t  of Tur t le  Creek and the  Rock and Sugar r i v e r s  a r e  a l l  d is-  

charge a reas  f o r  ground water which makes up a considerable par t  of t h e i r  

flow. The lower par t  of Tur t l e  Creek loses-water t o  t he  ground water body 

a s  i t  en te r s  the  f l a t  outwash deposi ts  i n  the  Rock River val ley.  

Three U. S. Geological Survey stream gaging s t a t i ons  a r e  located i n  

Rock County on the Rock River a t  Afton, Tur t le  Creek near Clinton and the 

Sugar River near Brodhead. Table 2 summarizes data  from the gaging 

s ta t ions .  

Table 2 Stream Gaging Stat ions  i n  Rock County 

Period Area of Average Maximum 
of drainage discharge flow 

record basin 

Rock River a t  Afton 1914-66 3,300 sq.mi. 1,715 c f s  13,000 c f s  

Tur t le  Creek near ~ i i n t o n  1939-66 186 sq.mi. 103 c f s  6,560 c f s  

Sugar River near Brodhead 191.4-66 527 sq.mi. 335 c f s  14,800 c f s  

Indus t r i a l  cooling and recreat ion on the lakes  and streams a r e  

probably the-principal.  uses of surface water i n  Rock County. Surface 

Minimum 
flow 

22 c f s  

8 c f s  

35 c f s  

water is not used f o r  municipal or  indus t r ia l  supply except f o r  cooling. 

Chemical qua l i ty  of streams i n  Rock County general ly  is adequate 

f o r  most uses  and r e f l e c t s  the  chemical qua l i t y  of ground water which 

makes up much of t he  stream flow. Selected chemical analyses a r e  shown i n  

Table 3. Chemical qua l i ty  of streams w i l l  vary with discharge; g rea tes t  

mineralization w i l l  occur during low flow conditions when stream flow is 
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Turtle Creek dt'ains the southeastern pal't of the county flowing west-

ward and southward to join the Rock just south of the Illinois bot'der. 

The upper part of Turtle Creek and the Rock and Sugat' ri",ers are all dis-

charge areas for gt'ound water which makes up a considerable pat't of their 

flow. The lower part of Turtle Creek loses-water to the ground water body 

as it enters the flat outwash deposits in the Rock Ri,ver valley. 

Three U. S. Geological Survey "tream gaging stations are located in 

Rock County on the Rock River at Afton, Turtle Ct'eek near Clinton and the 

Sugar River near Brodhead. Table 2 summarizes data from the gaging 

stations. 

Table 2 Stream Gaging Statio,!-s in Rock County 

Period Area of Average Maximum Minimum 
of drainage discharge flow flow 

record basin 

Rock River at Afton 1914-66 3,300 sq.mi. 1,715 cfs 13,000 cfs 22 

Turtle Creek near Clinton 1939-66 186 sq.mi. 103 cfs 6,560 ds 8 

Sugar River near Bt'odhead 191.4-66 527 sq.mi. 335 cfs 14,800 cfs 35 

Industrial cooling and rect'eation on the lakes and streams are 

probably the. principal uses of surface water in Rock County. Surface 

water is not used for muni,cipal or industd,al supply except for cooling. 

Chemical quali,ty of streams in Rock County generally is adequate 

for most uses and reflects the chemical quali,ty of ground water which 

makes up much of the stream flow. Selected chemical analyses are shown in 

Table 3. Chemical quality of streams will vary wi"th discharge; greatest 

mineralization will occur duri,ng low flow conditions when stt'eam floll is 

cfs 

cfs 

cfs 
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makes up much of the stream flow. Selected chemical analyses are shown in 

Table 3. Chemical quality of streams will vary wi"th discharge; greatest 

mineralization will occur duri,ng low flow conditions when stt'eam floll is 
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l a r g e l y  ground water d i scha rge  and minera l iza t ion  wi.11, be l e a s t  wi,th high 

flow cond i t ions  when much of t h e  streamflow is from s u r f a c e  runoff .  

Analyses i n  Table  3 e l l  r e f l e c t  low flow condi.tions. 

Table 3 Selec ted  Chemi.ca1 Analyses of Streams i n  Rock County 

( a l l  v a l u e s  except pH and f low i n  p a r t s  per  mil.li,on; 
ana lyses  by U. S. Geologi,cal Survey) 
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Noncarbonate 

pH " 

Estimated flow, c f s  

Date 

--- --- .02 3.5 

37 6 3 68 461 ' 3 48 

296 338 408 259 

3 6  58 157 42 

7.1 7.9 8.2 7.8 

452 38  38  --- 
O c t  27, 1966 O c t  27, 1966 Nov 13, 1967 Nov.15, 1967 
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lat'gely gt'ound water discharge and minet'alization wi,ll. be least wi,th high 

flow conditions when much of the streamflow is from surface runoff. 

Analyses in Table 3 all reflect low flow condi,tions. 

Table 3 Selected Chemi,cal Analyses of Streams in Rock County 

(all values except pH and flow in parts per million; 
analyses by U. S. Geologi,cal Survey) 
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.6 .4 Fluoride (F) .2 

.2 13 Nitrate (N03) 4.9 
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Hydrofieoloqy 

Ground water a v a i l a b i l i t y  depends ch ie f ly  on the  character  and thick- 

ness of water-bearing rocks, Although bedrock formations a r e  of moderate 

permeability i n  Rock County, high capacity wells can be ea s i ly  developed 

because of the  great  saturaced thickness of-rocks of Cambrian and Ordovi- 

c ian age. Wells penetrating the sandstones of Cambrian age and t h e  St.  

Peter Sandstone generally w i l l  y ie ld  up t o  1.000 gpm (gallons per minute) 

or more i n  most a reas  of t he  county. 

The bes t  water yielding u n i t s  of the bedrock formations appear t o  be 

the  M t ,  Simon Sandstone, Galesvi l le  Sandstone, and the  St. Peter  Sandstone. 

The Franconia Sandstone, Eau C la i r e  Sandstone, and Trempealeau Formation 

yield moderate t o  small amounts of water t o  wells penetrating the  more 

productive uni ts .  The Plattevil le-Galena u n i t  generally y ie lds  only small 

quant i t i es  of water t o  wells but i t  is important a s  an aquifer  f o r  domes- 

t i c  wells pa r t i cu l a r ly  e a s t  of t he  Rock River. The St. Peter  Sandstone 

i s  an important source of water f o r  domestic wells west of t he  Rock River 

valley.  The P r a i r i e  du Chien Group is not considered an aquifer  i n  Rock 

County. Water-bearing cha rac t e r i s t i c s  of geologic u d t s  a r e  outlined i n  

Table 1. 

Thick and highly permeable outwash deposi ts  consis t ing of generally 

well sorted and s t r a t i f i e d  sand and sand and gravel f i l l  a preg lac ia l  

bedrock va l l ey  system t o  a depth of more than 300 f e e t  i n  i t s  deepest 

par t  and up t o  two miles i n  width. This va l ley  system generally underl ies  

the  present Rock River and i t s  t r ibu ta r ies .  Yields of more than 5000 gpm 

with only seven f e e t  of drawdown have been obtained from wells penetrating 
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yield moderate to small amounts of water to wells penetrating the more 

productive units. The Platteville-Galena unit generally yields only small 

quantities of water to wells but it is important as an aquifer for domes­

tic wells particularly east of the Rock River. The St. Peter Sandstone 

is an important source of water for domestic wells west of the Rock River 

valley. The Pt'airie du Chien Group is not considered an aquifer in Rock 

County. Water-bearing characteristics of geologic un:l,ts are outlined in 

Table 1. 
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well sorted and stt'atifi.ed sand and sand and gt'ave1 fill a preglacial 

bedrock valley system to a depth of more than 300 feet in its deepest 

part and up to two miles in width. This valley system generally underlies 
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Municipal, pumpage i n  the  Rock River basin f o r  1957 and 1966 a r e  sum- 

marized i n  Table 4. Figures f o r  t o t a l  pumpage i n  t he  basin a r e  not avai l -  

able. The t o t a l s  i n  Table 4 show pumpage has increased about 37 percent 

i n  the Rock River basin i n  the  nine years between 1957 and 1966. Pumpage 

i n  the  county f o r  uses other than municipal-iupply undoubtedly has a l so  

increased during the 1957-66 period but probably not a s  much a s  municipal 

pumpage. Present water use represents only a small pa r t  of t h e  watqr 

t ha t  can be withdrawn perennially from the  ground water reservoi r  (LeRoux, 

1963). 

g u a l i t v  of Ground Water 

Ground water i n  Rock Councy is generally a hard calcium magnesium 

bicarbonate type which is  s l i g h t l y  a lkal ine.  Although d i f fe rences  occur, 

water from the  severa l  water bearing u n i t s  i n  the county a r e  s imi la r  i n  

chemical qual i ty .  I ron  i n  the water is excessive i n  places, but  general- 

1.y i t  is not a problem. 

A summary of chemical cons t i tuen ts  i n  ground waters of t h e  county 

is shown i n  Table 5. 
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Municipal. pumpage in the Rock River basin for 1957 and 1966 aI'e sum-

marized in Table 4. FiguI'es for total pumpage in the basin are not avail-

able. The totals in Table 4 show pumt>age has increased about 37 percent 

in the Rock River basin in the n:l,ne years between 1957 and 1966. Pumpage 

in the county for uses other tl:tan munici,paraupply undoubtedly has also 

increased during the 1957-66 peI'iod but probably not as much as municipal 

pumpage. Present water use represents only a small part of the wat~r 

that can be withdrawn perennia1.1y h'om the gt'ound water reservoir (LeRoux, 

1963) • 

qualit'l" of Ground WateI' 

Ground water :l.n Rock County is generally a hard calcium magnesium 

bicat'bonate type which is slightly alkaline. Although differences occur, 

watet' from the sevet'al water bearing units in the county are similar in 

chemical quality. Iron in the water :Is excessive in places, but general-

ly it is not a problem. 

A summary of chemical consti,tuents in ground waters of the county 

is shown in Table 5. 
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Average 

Max iaum 

Median 

Minimum 

Table 5 Summary of chemical constituents of ground water i n  Rock County, W i s .  

(In parts per mi.l.lion, except pH) 
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Average 12 

Maximum 18 

Median 9.8 

Minimum 8.4 

Number of analyses 10 
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Summarv 

Rock County is near1.y equally divided between the Western Upl.and and 

Eastern Ridges and Lowland Provinces a s  defined by Martin (1916). Prominent 

topographic fea tures  a r e  the  Rock River va l ley  and associated f l a t  ly ing 

plains  and a h i l l y  area  in the northern p a r t  of the  county. 

A thi,ck sect ion of sedimentary rocks of Cambri,an and O r d w h i a n  age, 

predominantly sandstones, underl.ie extensive Plei.stocene outwnsh plains ,  

older ground moraine, and termintil, and recessionnl moraines. Seclimentary 

rocks range from about 950 f e e t  t o  1300 f e e t  i n  thi.ckness. Glacial  d r i f t  

thickness is  over 300 f e e t  i n  t he  Rock River val ley.  

Mi.neral, resources of t he  county include sand and gravel  and crushed 

and broken 1.imestone. Production of sand and gravel, and limestone i n  1966 

was 2.4 mill.ion tons and 406,000 tons, respectively.  Extensive reserves 

remain i n  the  county. 

Rock County i.s drained by the Rock River and its t r i b u t a r i e s  and the 

Sugar River and Coon Creek. Three U. S. Geo'ogical Survey gaging s t a t i o n s  

i n  the county show an average (for  period of record) discharge of 1,715 c f s  

(cubic f e e t  per second) f o r  the  Rock River a t  Afton; 1.03 c f s  f o r  Tur t le  

Creek near Clinton; and 335 c f s  f o r  t he  Sugar River near Brodhead. Chemical 

qua l i ty  of streams generally is adequate f o r  most uses  and r e f l e c t s  the  

qua l i ty  of ground water. For the  most par t  there  is no withdrawal use  of 

surface water i n  the  county. 

Extremely la rge  quan t i t i e s  of ground water can be obtained from th i ck  

,. outwash deposi ts  i n  t he  Rock River val.ley i n  Rock County. Yields i n  excess 
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in the county show an avet'age (fot, period of record) discharge of 1.715 cfs 

(cubic feet per second) for the Rock River at Afton; 103 cfs for Turtle 

Cx'eek near Clinton; and 335 cfs for the Sugar River near Brodhead. Chemical 

quality of streams generally is adequate for most uses and reflects the 

quality of ground water. For the most part there is no withdrawal use of 

surface water in the county. 

Extremely large quantities of ground water can be obtained from thick 

outwash deposits in the Rock River valley in Rock County. Yiel.ds in excess 
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of 5,000 gpm with l i t t l e  drawdom can be expected from pr'oper1.y constructed 

wells i n  the  deepest pa r t  of the  buried va1l .e~ .  Yiel,ds of 1000 gpm o r  more 

can be obtained from sandstones of Cambrian and Ordovician age throughout 

most of the county. Adequate supplies of ground water f o r  d0mesti.c and 

stock use a l s o  a r e  ava i lab le  from the  Platteville-Gal.ena un i t ,  t he  St. Peter 

Sandstone, o r  sand and gravel  1.ayers i n  unconsol.i.dated Pleistocene deposits ,  

About 23 mgd was pumped from wells i.n 1957 i n  t he  county and 90 per- 

cent of t h i s  water was withdrawn i n  t he  Rock River basin. This  pumpage 

represents only a small par t  of the  water tha t  can be withdrawn perennially 

from the ground water reservoir .  Average municipal. pumpage i n  t he  Rock 

River basin increased about 37 percent between 1957 and 1966 from 11.34 mgd 

t o  15.57 mgd. 

Ground water i n  the  county generally i s  a hard cal.cLum magnesium 

bicarbonate type tha t  i s  s l i g h t l y  al.kaline and is adequate f o r  most uses. 
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of 5,000 gpm with li.ttle drawdown can be expected ft'om pt'operly constructed 

wells in the deepest pat't of the buried valley. Yields of 1000 gpm or more 

can be obtained from sandstones of Cambrian and Ot'dovician age tht'oughout 

most of the county. Adequate supp1i.es of ground water for domesti,c and 

stock use also are available from the Platteville-Galena unit, the St. Peter 

Sandstone, or sand and gravel layers i,n unconsol.i,dated Pleistocene deposits. 

About 23 mgd was pumped from wells i,n 1957 in the county and 90 pet'­

cent of this water was withdrawn in the Rock River basin. This pumpage 

rept'esents only a small pax't of the water that can be withdrawn perennially 

from the gt'ound water t'eservoir. Aver'age municipal. pumpage in the Rock 

River basin increased about 37 percent between 1957 and 1966 from 11.34 mgd 

to 15.57 mgd. 

Ground water in the county generally is a hard cal.cium magnesium 

bicarbonate type that is slightly alkaline and is adequate for most uses. 
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