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Tribute
“Geologists working in Wisconsin commonly check old field
notes in Wisconsin Geological and Natural History Survey
(WGNHS) files to see whether earlier geologists left information
about their field area. They often find that F.T. Thwaites has
been there before them and that his observations and
interpretations usually agree with the modern ones.”

Lee Clayton & John W. Attig, Geoscience Wisconsin, Vol. 18 2001
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Early Work – 1910‐12
Mapping Lake Superior Precambrian Sandstones
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Aug. 1910 Apostle Islands Area

Squaw Bay Sea Caves Devils Island Lighthouse Sea Caves



July 17, 1910 Field Work Campsite
(Roughing it on shores of Oak Island)



A Significant Early Career Publication



Influential Peers / Colleagues



Rib Mtn. 1918



Black Earth Creek 1918 Near 
Mazomanie



Tower Rock Sauk Co. 1918



Rib River Ford Area Camp 1918



1918 Rib River Crossing



Jan. 31, 1919 Madison from Lake Wingra



Sept. 1919 Greenleaf, WI Quarry



Sept. 1919 Crawford Co. School Yard Camp



Sub‐surface Stratigraphy & Groundwater Work
(July 23, 1920 Artesian Well near Rockton in Vernon Co.)



1920 – Driving the UW Geology Dept. 
“Cage” Devils Lake



The UW & WGNHS Geologists

July 22, 1920
Photograph showing (left to right) geologists E.O. Ulrich, W.O. Hotchkiss, Smith and E.F. Bean in 
Sauk County near Reedsburg.



July 1920 Geology Camp



May 1920 “Burned School Camp” Sauk Co.



WI River Sept. 1920 Atop Ferry Bluff



A Page from the 
Thwaites Photo 

Album
(Manitowoc / Two Rivers Area)



1925 UW Madison University Expo



1925 UW‐Madison Geology Expo 
Exhibit Team (Faculty & Staff)



1925 UW Madison University Expo



1926 Devil’s Lake East Bluff

Thwaites’ Description w/ the photo:
Photograph showing the east bluff at Devil's Lake, as seen from the south bluff. The level 
summits of the bluffs are remnants of a peneplain. The flat, area in the foreground is the 
Kirkland outwash plain. This area is now part of Devil's Lake State Park.



1925 Two Geology Students @ Two Creeks



1926 Devils Lake Looking Northwest from 
South Bluff



July 1926 Geologist Durand on 
Marathon Co. Boulders



July 6, 1926 – Thwaites & Durand 
Camping in Southeast Marathon Co.



Aug. 1926 on Little Wolf Near Roshold



Dynamite Powered Stump Puller 
Eastern Marathon Co. ‐ 1926



Sept. 1926 Thwaites in his element Near 
Leopolis (Shawano Co.)



Sept. 1926 – Meandering Esker Example 
Shawano Co.



Oct. 1926 Thwaites on Wolf River @ Big 
Eddy Falls



Field Geologists – Thwaites & 
Dickinson Oct. 26, 1926 Shawano Co.



July 1927 Waupaca Area Gravel Pit



July 27, 1927 Geology Field Trip Break Near 
Stevens Point



August 1927 Thwaites & Students Near 
Weyauwega



Sept. 1927 Ripple Marked Sand Near New 
London



July 17, 1928 – Break Time @ Round 
Lake Near Keshena



Owen & Thwaites Digging a Test Pit Near Keshena

July 17, 1928
Geologist Owen (at left) digging a test pit in search of red drift, while geologist Thwaites (at right) 
sits nearby. According to field notes, the geologists did not find red drift, as the depth of the pit 
became "prohibitive."



July 18, 2020 South Branch Oconto River



July 26, 1928 Thwaites & Owen South 
Branch Oconto River



July 1928 Exploring Near Legend Lake



July 1928 High Hill Part of a Terminal Moraine Near 
Kelly Lake 



Aug. 1928 Forested Dunes White 
Potato Lake Area



Glacial Chatter Marks on Bedrock @ Chute 
Pond, Oconto Co. Aug. 1928



Aug. 1928 Granite Ridge in Sand Plain Near 
Thunder Mtn.



Sept. 1928 Northern Oconto Co.

UW geologists Eberhardt & Thwaites & visiting German geologist Woldstedt



Sept. 18, 1928 Star Lake Oconto Co. Getting a 
Good Photo Vantage Point



Aug. 18, 1928 on Eberhardt on Hager 
Mtn. Fire Tower



Sept. 18, 1928 Star Lake Oconto Co. 
“Contact of Pitted Plain & Moraine”

Looking Northeast



The Star Lake Oconto Co. 
“Contact of Pitted Plain & Moraine” Map Location



The Topography Thwaites Sought



Oct. 5, 1928 Lily, WI Looking NW



Oct. 19, 1928 Langlade Co. Cutover
“Kettle Spanned by RR Trestle”



Oct. 24, 1928 Wolf River 
Big Smokey Falls (east side)



Oct. 24, 1928 Wolf River Near Big Smokey Falls
Thwaites & Hanson



Oct. 29, 1928 Menominee Co. Bridge Construction



Sept. 18, 1928 Eberhardt at “Stonehenge” 
(western Oconto Co. near Boulder Lake – Looking NW)



Sept. 18, 1928 Eberhardt at “Stonehenge” 
(western Oconto Co. near Boulder Lake – looking SE)



“Stonehenge” ‐ Moraine and outwash surrounding granite boulders
(western Oconto Co. near Boulder Lake)

Sept. 18, 1928
looking northwest from the base of the granite boulders shown in prior two photos



“Stonehenge” – Then (1928) & Now (Jul. 2014)



“Stonehenge” – 1928 & 2014



“Stonehenge” – 1928 & May 2015



“Stonehenge”  
Then (1928 looking SE) & Now (2014 looking SE)



“Stonehenge”  
May 1, 2015 Site Video



A Major Accomplishment
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Retirement Accolades

“The bounds of his (Thwaites’) thinking are the bounds of time. He is as familiar
with the great glaciers of the past as we are with our campus, as intimate with
the whole state as we are with our own back yards.”

U.W. Professor of Soils Frances Hole ‐ 1954
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FREDRIK TURVILLE THWAITES 

Lee Clayton1 and John W. Attig1 

INTRODUCTION 

Geologists working in Wisconsin commonly check 
old field notes in Wisconsin Geological and Natural 
History Survey (WGNHS) files to see whether earlier 
geologists left information about their field area. They 
often find that F.T. Thwaites has been there before 
them and that his observations and interpretations usu-
ally agree with modern ones. 

Neither of us ever met Thwaites, but we feel he is 
one of our closest acquaintances because we continu-
ally deal with his observations, interpretations, and 
idiosyncrasies. Thwaites is best known as a glacial ge-
ologist, but he also was an authority on the Paleozoic 
stratigraphy of Wisconsin and adjacent areas and on 
Wisconsin geology in general. 

This brief biography is 
nearly the same as that presented 
at the symposium about Wiscon-
sin geologists at The Geological 
Society of America meeting in 
Madison in 1997. This is a chro-
nological review of his life, but it 
is only a preliminary evaluation 
of the contributions Thwaites 
made to geology. A fuller version 
needs to make use of the large 
amount of material related to 
Thwaites in the archives of the 
WGNHS, University of Wiscon-
sin–Madison Department of Ge-
ology and Geophysics, the Uni-
versity of Wisconsin, and the 
State Historical Society of Wis-
consin. Much of the following 
was taken from two short autobi-
ographies (Thwaites, 1954 and 
1961a) and a short biography by 
Bailey (1980). 

Henry Turville (one of several family members of that 
name) homesteaded one mile and three quarters south 
of the capitol (shown in a 1959 map of Madison; fig. 
1) nine years after Madison was platted and two years 
before Wisconsin became a state. Through the years, 
the farm became crowded with outbuildings, homes 
for the extended family, a small boat works, and a 
commercial greenhouse (fig. 2). It is now the Turville 
Point Conservation Park. The remains of building 
foundations are hidden in the woods, but daffodils and 
other nursery plants still flourish. 

Meanwhile, Fred’s father Ruben Gold Thwaites 
(1853–1913), son of immigrant Yorkshire parents, 
moved from Massachusetts to Wisconsin in 1866. 
Here he worked as a farmhand and schoolteacher and 

THWAITES’ EARLY LIFE Figure 1. A 1959 map of Madison showing Thwaites’ workplace and homes. 
Our story begins in 1846 when The Turville estate is shown in the lower right corner of the map; a more de-
Thwaites’ maternal grandfather tailed map of the farm is shown in figure 2. 

1Wisconsin Geological and Natural History Survey, 3817 Mineral Point Road, Madison, Wisconsin 53705-5100 
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Figure 2. The Turville property, as surveyed by F.T. Thwaites in 
1906. 

lived in a mansion with a live-in maid at 
505 Langdon Street (later renumbered 
260), one-quarter mile east of campus; 
when he reached his twenties, the family 
moved to a house on the Turville farm 
(fig. 2). (We use the modern spelling in 
this paper, but the family name, along with 
Fred’s middle name, was commonly 
spelled Turvill or Turvil until early in the 
twentieth century.) 

On the whole, Thwaites seems to have 
had a comfortable Victorian upbringing. 
But he nearly died of diphtheria before he 
reached school age. Until the age of ten, 
he was home schooled by his mother, who 
had a botany degree from the University 
of Wisconsin. He continued to have health 
problems the rest of his life. 

Highlights of Thwaites’ early life in-
clude several trips that influenced the di-
rection of his later career. When he was 
ten years old, he accompanied his father 
and mother on a 1,000-mile trip down the 
entire length of the Ohio River in a 15-
foot skiff with sail. Little Freddy appears 
as “the boy” in Reuben’s (1897) travel-
ogue. This was just one of their many river 
trips. The family also traveled to Switzer-
land when he was 13 and Norway when 
he was 18, and they took a camping trip 
through Yellowstone Park and the Tetons 
when he was 19. 

was on the staff of the Oshkosh Times; he went back 
east to Yale and returned to Madison in 1876, becom-
ing the managing editor of Madison’s Wisconsin State 
Journal. A decade later he moved to the State Histori-
cal Society and soon became its superintendent and 
secretary. He was a celebrated historian, known for his 
writings on the settlement of the North American inte-
rior, especially during the French period in Wisconsin 
history, and he edited numerous American historical 
documents, including the Lewis and Clark journals 
and the 73-volume Jesuit Relations. 

In 1882, Reuben married Henry’s daughter Jessie 
Turville (1854–1938). The Turvilles were now consid-
ered a “prominent” Madison family. In 1883, Fredrik 
Turville Thwaites was born; a younger sister died of 
diphtheria as a baby. During his childhood the family 

MAJOR INFLUENCES: KANSAS, LEITH, 
AND ALDEN 

During his first two years at the University of Wiscon-
sin, he took engineering courses, despite his domi-
neering father’s opinion that they were “trade school” 
courses. His first summer job was measuring depth to 
water in wells in western Kansas; he said this influ-
enced his shift from engineering to geology, which 
was somewhat more respectable. In 1906, at age 22, 
he received his Bachelor’s degree, with a senior thesis 
on the early Paleozoic and the Pleistocene geology of 
an area just southeast of Madison around Lake 
Waubesa and Lake Kegonsa. 

That summer, he had a fateful encounter with 
C.K. Leith, who was head of the geology department
at the University of Wisconsin during a large part of 
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Figure 3. F.T. Thwaites at camp on beach near Herbster, doing field work on the sandstone 
along the shore of Lake Superior. WGNHS photograph 2785, by F.T. Thwaites, circa 1910. 

Thwaites’ life. He spent the summer working for 
Leith, who was doing mineral exploration near Cobalt 
and Sudbury, Ontario. Thwaites and a helper were out 
in the bush doing dip-needle surveying when the 
helper developed appendicitis. Thwaites could not get 
the helper and all the equipment out by himself, so 
some equipment was left behind and never recovered. 
As a result, Leith decided Thwaites was irresponsible. 
From then on, they never got along very well. 

The next summer, 1907, at age 23, Thwaites was 
a field assistant to William C. Alden, who was map-
ping the Pleistocene geology of southeast Wisconsin 
for the U.S. Geological Survey, including Thwaites’ 
Master’s thesis area. In 1908 (age 24) he received his 
Master’s degree; his thesis was about the early Paleo-
zoic and Pleistocene geology of an area just southwest 
of Madison, between Middleton, Verona, and Cross 
Plains, “it being the district traversed by the field ex-
cursions of the elementary classes in geology” 
(Thwaites, 1908). Thwaites was the first to work out 
the history of glacial Lake Middleton. His faculty ad-
visor for his Bachelor’s and Master’s theses was N.M. 
Fenneman, but Alden seems to have been a greater in-
fluence; even the shorthand symbols used on his field 
maps the rest of his life were borrowed from Alden. 

“UNFIT TO TEACH” 

About this time, Thwaites began hunting for a teach-
ing job in geology. But Leith had decided that he was 
unfit to teach, so the geology department would not 
hire him, and Leith would not give him a letter of rec-
ommendation. However, he did find a job with the 
Wisconsin Geological and Natural History Survey. 
During the summer of 1908 he was a field assistant to 
Samuel Weidman, who was mapping the Precambrian 
and Pleistocene geology of northwestern Wisconsin; 
he seemed to like Weidman but disagreed with many 
of his interpretations. In 1908 and 1909 he helped 
state geologist W.O. Hotchkiss with a new geologic 
road map of the state (Hotchkiss and Thwaites, 1912). 
In 1909 he began field mapping the Paleozoic geology 
of the Richland Center area, but had to quit because of 
illness. 

From 1910 to 1912 he studied the Precambrian 
sandstone along the Wisconsin shore of Lake Superior 
(fig. 3). He used a small boat with a gasoline engine 
and was assisted by a Turville cousin. This work was 
published as WGNHS Bulletin 25 (Thwaites, 1912). 

In 1911, at age 27, he was still lacking a letter of 
recommendation for a teaching job, so he took a half-
time job as curator of the geology department’s mu-
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Figure 4. Discussing stratigraphy of Cambrian sandstone, 
5 miles north of Black River Falls. Left to right: F.T. 
Thwaites, H.R. Aldrich, E.O. Ulrich, E.F. Bean, R. Bayard, 
R.N. Hunt. WGNHS photograph 1517, by W.O. Hotchkiss, 
July 24, 1916. 

seum. The next year, it became a full-time job. He was 
a “glorified office boy,” but he stuck with it for a frus-
trating 17 years. 

In 1913 Thwaites did some glacial surveying in 
Glacier Bay for Lawrence Martin, who was interna-
tionally known for his Alaskan glacier studies with 
R.S. Tarr, but is best known in Wisconsin for his 
Physical Geography of Wisconsin (Martin, 1916). Ac-
cording to Thwaites, Alden had mistakenly mapped 
hummocky sand and gravel in southeast Wisconsin as 
“terminal moraine,” and he credits Martin with show-
ing him that it actually resulted from the deposition of 
outwash on stagnant glacial ice, as they had observed 
in Alaska. 

In 1914, after a lapse of a couple of years, 
Thwaites went to work for the WGNHS again. He ex-
amined cuttings from water wells drilled throughout 
the state and produced a geologic log for each. He 
continued to do this for the next 43 years. During 
those years he compiled 2,000 logs. 

As a result of knowledge gained during this pro-
cess, he became the WGNHS expert on the subsurface 
stratigraphy of the state; he also served as the Survey 
groundwater geologist most of his life. He was 

WGNHS’s only geologist other than the state ge-
ologist from 1935 to 1956. For most of that time 
he received only a token salary for this work. 
During this period, the WGNHS and the geology 
department were housed in Science Hall (fig. 1). 

A decade associated with E.O. Ulrich began in 
1914. Ulrich was a geologist with the U.S. Geo-
logical Survey. For a few weeks every summer for 
several years he studied Paleozoic stratigraphy of 
the Driftless Area, especially near the Baraboo 
Hills. Thwaites seems to have been his field assis-
tant and chauffeur much of this time (fig. 4). Ac-
cording to state geologist Hotchkiss, Ulrich was 
“the best informed man on this continent on the 
stratigraphy of these formations,” an opinion 
Thwaites did not share. Ulrich was trying to find 
evidence for an Ozarkian Period and a Canadian 
Period between the Cambrian and Ordovician Pe-
riods. Thwaites realized that the extra periods re-
sulted from Ulrich’s miscorrelation of formations, 
and he was not shy about telling him so. Their fi-
nal falling out occurred in 1924 with a rancorous 
exchange of letters. 

In 1916, W.H. Twenhofel, Lawrence Martin, 
and Thwaites began field work on the geology of 

the Tomah and Sparta 15-minute quadrangles in the 
middle of the Driftless Area (Twenhofel and Thwaites, 
1919). That summer, the car replaced horse and bi-
cycle for field transportation. This work was supposed 
to be published as a U.S. Geological Survey folio. The 
manuscript was finished in 1922, and years later it 
was placed in the WGNHS Open-File Series (Twen-
hofel and others, 1922), but was never published for-
mally because of the stratigraphic disagreements with 
Ulrich. 

TEACHING AT LAST 

Through the influence of Lawrence Martin, Thwaites 
started teaching in the geology department in 1916 
when Martin left for the World War. The position was 
part time and temporary. Thwaites was underweight 
and did not serve in the war, but he taught plane-table 
surveying to army trainees. Colonel Martin did not re-
turn to the university after the war, and he recom-
mended that Thwaites take over his courses in glacial 
geology and geologic mapping (fig. 5). At age 32, 
Thwaites reached his goal of a permanent (but part-
time) teaching position in the geology department, 
while remaining a half-time curator. 
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In 1922 he produced an early mimeo-
graphed version of his future book, which 
was to be called Outline of Glacial Geology. 
This was frequently updated until published 
12 years later. 

The years 1926 to 1928 were eventful. 
He was “fired by Leith,” but the Survey had 
received a windfall to investigate road 
materials, including gravel. This apparently 
paid his salary for two or three years. During 
this time he began studying the Pleistocene 
geology of northeast Wisconsin (figs. 6, 7, 
and 8). 

In 1928, he quit his half-time job as mu-
seum curator and was hired full time at the 
instructor level in the geology department; 
for most of the rest of his career he regularly 
taught geomorphology, physiography, glacial 
geology, and geologic mapping. These were 
popular courses, with large enrollments. His 
mapping class field trips to Devils Lake in 
April were especially memorable. It some-
times snowed, and the crew included one or 
two cooks and a chaperone for the girls. 
Plane-table mapping was emphasized. At its 
maximum, it had more than 90 students. His 
glacial class field trip was usu-
ally in May (fig. 5). 

Figure 5. Glacial geology class at Lake Michigan shore bluff just 
south of the present site of Two Creeks Buried Forest Unit of the 
Ice Age National Scientific Reserve. Amy Mueller, F.T. Thwaites’ 
future wife, is upper right in the group of women; Thwaites is at 
the right end of first row. WGNHS photograph 3403, by F.T. 
Thwaites, 1925. 

That same year, when he 
was 44 and she was 33, Thwaites 
married Amy M. Mueller. She 
had been his student (fig. 5) and 
a WGNHS secretary. Thwaites 
said one of the changes marriage 
brought into his life was he was 
no longer allowed to carry un-
wrapped horseradish and swiss-
cheese sandwiches to the univer-
sity in his jacket pocket. In 1931, 
the first of their three sons was 
born. 

In 1929, on the eve of the 
Great Depression, the state ge-
ologist lost his position on the 
Wisconsin Highway Commis-
sion; money was no longer avail-
able to do road material surveys, 
and the northeast Wisconsin 
Pleistocene work was discontin-

Figure 6. F.T. Thwaites at test pit searching for red drift as part of road materi -
als survey, 8 miles northeast of Shawano; assistant’s hat, hand, and shovel are 
sticking out of pit. WGNHS photograph 4284, by F.T. Thwaites, July 25, 1928. 
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ued. Thwaites’ 1929 and 1930 field seasons were 
spent on a road-material survey in Illinois. 

In 1934, his book, Outline of Glacial Geology, 
was published. It was updated several times and re-
vised in 1945 and 1961. It was widely used as a text-
book and was the only comprehensive American re-
view of glacial and Pleistocene geology until R.F. 
Flint’s textbook appeared in 1947. 

Much of 1935 was spent preparing for the Wis-
consin part of the ninth annual field trip of the Kansas 
Geological Society. This marathon ten-day excursion 
covered 1,500 miles in Iowa, Illinois, Wisconsin, Min-
nesota, and Michigan, and included a 471-page guide 
book. Thwaites led most of the Wisconsin segment. 

Since his twenties, Thwaites had lived in one the 
houses on the Turville property, but in 1938 his 
mother died and the Turville estate sold the house, so 
the Thwaites family had to move. They bought a sub-
stantial house at 41 Roby Road in University Heights 
on the southwest edge of campus, where he lived the 
rest of his life. There his wife lived until her death in 
1980. 

In 1938, at age 56, he was promoted from lecturer 
to assistant professor. He never received higher rank, 
reportedly because he had refused to learn the French 
and German required for the Ph.D. degree (in rebel-
lion against his multilingual father?), but probably 
also because of strained relationships with some other 
faculty members, including C.K. Leith. 

He had been doing field work 
on the Pleistocene geology of 
eleven counties in northeastern 
Wisconsin since 1926. The results 
were published, with a 1:250,000-
scale color geologic map, in 1943 
in the Bulletin of The Geological 
Society of America. Aside from 
his book, this was his most elabo-
rate publication. It remains the au-
thoritative publication about much 
of that area, even though most of 
the mapping was done without 
aerial photographs or published 
topographic maps; the report also 
contains a 1:250,000-scale topo-
graphic map of the entire area, 
with a contour interval of 50 feet, 
that he constructed using an aner-
oid altimeter. 

During the war years of 1943 to 1945 he taught 
physics to naval recruits, and from 1948 to 1952 he 
was engaged in unfunded field work on the Pleis-
tocene geology of the Door Peninsula in eastern Wis-
consin (Thwaites and Bertrand, 1957). In 1953 he led 
the Midwest Friends of the Pleistocene through north-
eastern Wisconsin on their fourth annual field trip. He 
retired from the department of geology in 1955 and 
from the WGNHS in 1957 at the age of 71. From late 
1955 to early 1958, he was occupied compiling the 
Wisconsin part of a new glacial map of the United 
States east of the Rocky Mountains; in letters to H.B. 
Willman (Illinois State Geological Survey), who was 
one the chief compilers, Thwaites mentions having 
trouble with the fine details because his eyes bothered 
him. He died in 1961 at the age of 77. 

A PERSONALITY ALL HIS OWN 

He was described as “shy,” “introverted,” “reserved,” 
“unassertive,” “skeptical,” “gentle,” and “kindly.” He 
apparently had an understated wry wit. Francis Hole, 
University of Wisconsin soil science professor (emeri-
tus), remembers a field trip in northeastern Wisconsin, 
when Thwaites commented that he had heard about a 
hermit living down a side road, so he went down the 
road and found a whole family of hermits. 

He never became a friend of C.K. Leith. On No-
vember 11, 1954, the year he retired, Thwaites gave a 

Figure 7. F.T. Thwaites (center), German Pleistocene geologist Paul 
Woldstedt (right), and student A.T. Eberhardt in northern Oconto County. 
WGNHS photograph 4449, by F.T. Thwaites, September 3, 1928. 
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talk to the Geology Club. State Geologist 
George F. Hanson was there and took notes. 
The title was History of Wisconsin Geology 
(Thwaites, 1954), but it was actually the 
story of his life. This was the talk he was 
going to give at a Geology Club banquet, 
but did not because C.K. Leith attended. 
Thwaites said he didn’t want to cause him 
to have a stroke. 

In that talk he commented that he made 
a critical decision in his life in 1907 when 
he turned down a teaching assistantship in 
mineralogy at Brown University, perhaps 
the only offer he received. He decided to 
stay either because of illness or because his 
work that year with Alden was so enjoyable. 
What direction might his life have taken if 
he had left Madison then? Figure 8. F.T. Thwaites (left) with William Heritage, and Victor 

Hanson, taking advantage of a forestry railroad in northwestern 

THE THWAITES LEGACY Menominee County. WGNHS photograph 4535, by F.T. Thwaites, 
October 29, 1928. 

Thwaites was widely liked and respected as 
a teacher. In his four decades of teaching he 
left a lasting impression on hundreds of stu- Ekern, G.L., and Thwaites, F.T., 1930, The Glover 
dents. He was the advisor on several dozen bachelor’s Bluff structure, a disturbed area in the Paleozoics 
theses, about a dozen master’s theses (including one of Wisconsin: Wisconsin Academy of Sciences, 
by Andrew Leith, son of C.K.), and a few doctoral Arts and Letters Transactions, v. 25, p. 89–97. 

theses, most dealing with Wisconsin geology. 
His obituaries described him as knowing more Hotchkiss, W.O., and Thwaites, F.T., 1912, Map of 

about Wisconsin’s geology than any other person. The Wisconsin showing geology and roads (scale 

list of publications that follows suggests the breadth of 1:380,000): Wisconsin Geological and Natural 
History Survey.

his interests; in general, he was interested in all as-
pects of Wisconsin geology, especially the glacial ge-  Howell, J.V., and Thwaites, F.T., 1935, Structural map 
ology, geomorphology, and early Paleozoic stratigra- on top of the Pre-Cambrian: Kansas Geological 
phy. In addition to his publications and extensive field Society Ninth Annual Field Conference Guide-
notes, he left behind a variety of manuscripts, includ- book, p. 354. 
ing one for a textbook of geomorphology based on the 
principles of physics. Howell, J.V., Thwaites, F.T., and Jones, D.J., 1935, 

Structural map on top of the Saint Peter sandstone: 
ACKNOWLEDGMENTS Kansas Geological Society Ninth Annual Field 

Conference Guidebook, p. 360.
We especially thank Thomas and Barbara Thwaites 
and William and Carol Thwaites for clarifying aspects Leighton, M.M., Thwaites, F.T., and White, G.W., 
of F.T. Thwaites’ life. 1941, Glacial map of North America–IV, 

east-central United States: Geological Society of
BIBLIOGRAPHY OF THWAITES America Bulletin, v. 52, p. 1920. 
PUBLICATIONS 
Bean, E.F., Thwaites, F.T., and Alden, W.C., 1932, Anno- Thwaites, F.T., 1908, Geology of the southeast quarter 

tated guide to southern Wisconsin: International of the Cross Plains Quadrangle, Dane County: 

Geological Congress Guidebook 26, p. 31–47. Madison, University of Wisconsin Master’s thesis, 
137 p. 
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—— 1912, Sandstones of the Wisconsin coast of Lake 
Superior: Wisconsin Geological and Natural History 
Survey Bulletin 25, 117 p. 

—— 1914, Recent discoveries of “Clinton” iron ore in 
eastern Wisconsin: U.S. Geological Survey Bulletin 
540, p. 338–342. 

—— 1916, [1932, 1965], Altitudes of cities and villages 
on and near the railways in Wisconsin, with a few el-
evations of rivers, lakes, and hills: Wisconsin Geo-
logical and Natural History Survey Bulletin 36, p. 
493–523. 

—— 1921a, Educational collection of Wisconsin rocks: 
Wisconsin Geological and Natural History Survey 
Bulletin 63, 33 p. 

—— 1921b, Observations on glacial geology made on 
trips through Iowa and northwestern Wisconsin: 
Wisconsin Geological and Natural History Survey 
Open-File Report 1921-01, 20 p. 

—— 1921c, A glacial gravel seam in limestone at Ripon, 
Wisconsin: Journal of Geology, v. 29, p. 57–65. 

—— 1923a, The Paleozoic rocks found in deep wells in 
Wisconsin and northern Illinois [abs.]: Geological 
Society of America Bulletin, v. 34, p. 73. 

______ 1923b, The Paleozoic rocks found in deep wells 
in Wisconsin and northern Illinois: Journal of Geol-
ogy, v. 31, p. 529–555. 

—— 1926a, Field work on glacial geology of eastern 
Marathon and western Shawano Counties: Wiscon-
sin Geological and Natural History Survey Open-
File Report 1926-03, 36 p. 

—— 1926b, Development of the theory of multiple gla-
ciation in North America [abs.]: Geological Society 
of America Bulletin, v. 37, p. 182–183. 

—— 1926c, The origin and significance of pitted out-
wash: Journal of Geology, v. 34, p. 308–319. 

—— 1927a, Glacial geology of part of Vilas County, 
Wisconsin: Wisconsin Geological and Natural His-
tory Survey Open-File Report 1927-02, 28 p. 

—— 1927b, Stratigraphy and geologic structure of north-
ern Illinois with special reference to underground 

water supplies: Illinois State Geological Survey Re-
port of Investigations 13, 49 p. 

—— 1928a, Field report, glacial geology of Outagamie, 
Shwano, Oconton, and Langlade Counties: Wiscon-
sin Geological and Natural History Survey Open-
File Report 1928-01, 49 p. 

—— 1928b, The development of the theory of multiple 
glaciation in North America: Wisconsin Academy of 
Sciences, Arts and Letters Transactions, v. 23, p. 41– 
164. 

—— 1928c, Pre-Wisconsin terraces of the Driftless Area 
of Wisconsin [abs.]: Pan-American Geologist, v. 49, 
p. 148.

—— 1928d, Pre-Wisconsin terraces of the Driftless Area 
of Wisconsin [abs.]: Geological Society of America 
Bulletin, v. 39, p. 219. 

—— 1928e, Pre-Wisconsin terraces of the Driftless Area 
of Wisconsin: Geological Society of America Bulle-
tin, v. 39, p. 621–641. 

—— 1929, Glacial geology of part of Vilas County, Wis-
consin: Wisconsin Academy of Sciences, Arts and 
Letters Transactions, v. 24, p. 109–125. 

—— 1931a, Geologic cross section of central United 
States, Michigan, Wisconsin, Illinois: Kansas Geo-
logical Society Fourth Annual Field Conference 
Guidebook, p. 66–70. 

—— 1931b, Buried Pre-Cambrian of Wisconsin: Pan-
American Geologist, v. 55, p. 304. 

—— 1931c, Buried Pre-Cambrian of Wisconsin [abs.]: 
Geological Society of America Bulletin, v. 42, p. 218. 

—— 1931d, Buried Pre-Cambrian of Wisconsin: Geologi-
cal Society of America Bulletin, v. 42, p. 719–750. 

—— 1934a [major revision 1946, last update 1959, last 
printing 1963], Outline of glacial geology: privately 
published, printed by Edwards Brothers (Ann Ar-
bor), up to 142 p. 

—— 1934b, Ground water resources of Mississippi basin 
in Illinois, Iowa, Minnesota, and Wisconsin, Wiscon-
sin Geological and Natural History Survey Open-
File Report 1934-03, 45 p. 
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—— 1934c, Well logs in the northern peninsula of 
Michigan, showing the Cambrian section: Michigan 
Academy of Science, Arts and Letters Papers, v. 19, 
p. 413–426.

 —— 1935a, Post-conference day no. 2, Monday, Sep-
tember 2, 1935, Duluth, Minnesota, to Ironwood, 
Michigan: Kansas Geological Society Ninth Annual 
Field Conference Guidebook, p. 221–234. 

—— 1935b, Summary of Keweenawan stratigraphy and 
structure of Lake Superior region: Kansas Geologi-
cal Society Ninth Annual Field Conference Guide-
book, p. 221–228. 

—— 1935c, Structural map on top of the Dresbach For-
mation: Kansas Geological Society Ninth Annual 
Field Conference Guidebook, p. 356. 

—— 1935d, Physiography of the Baraboo district, Wis-
consin: Kansas Geological Society Ninth Annual 
Field Conference Guidebook, p. 395–404. 

—— 1935e, Zones of mineralization of underground wa-
ters in Minnesota, Iowa, Illinois, and Wisconsin: 
Kansas Geological Society Ninth Annual Field Con-
ference Guidebook, p. 415–416.

 —— 1935f, Ground water supplies of Alleghany State 
Park, 1932: New York State Museum Circular 11, 
62 p.

 —— 1936a, Field photography for geologists: American 
Association of Petroleum Geologists Bulletin, v. 20, 
p. 186–214.

—— 1936b, [Reply]: American Association of Petroleum 
Geologists Bulletin, v. 20, p. 827–828. 

______ 1936c, Field photography for geologists [abs.]: 
World Petroleum, v. 7, p. 278. 

—— 1937, Pleistocene of part of northeastern Wisconsin 
[abs.]: Geological Society of America Proceedings, 
p. 108–109.

—— 1939, Physiography of eastern United States, by 
Nevin M. Fenneman, 1938: Journal of Geology, 
v. 47, p. 105–107. 

—— 1940, Buried Pre-Cambrian of Wisconsin: Wiscon-
sin Academy of Sciences, Arts and Letters Transac-
tions, v. 32, p. 233–242. 

—— 1943a, Pleistocene of part of northeastern Wiscon-
sin: Geological Society of America Bulletin, v. 54, 
p. 87–144.

—— 1943b, Stratigraphic work in northern Michigan, 
1933–1941: Michigan Academy of Science, Arts and 
Letters Papers, v. 28, p. 487–502. 

—— 1947, Use of aerial photographs in glacial geology: 
Photogrammetric Engineering and Remote Sensing, 
v. 13, p. 584–586.

 —— 1949a, Geomorphology of the basin of Lake 
Michigan: Michigan Academy of Science, Arts and 
Letters Papers, v. 33, p. 243–251. 

—— 1952, Carbon 14: New approach to the glacial age: 
Wisconsin Magazine of History, v. 35, p. 277–279. 

—— 1953, Northeastern Wisconsin, May 23–24, 1953: 
Upper Midwest Friends of the Pleistocene field 
guide, 26 p. 

—— 1954, History of Wisconsin geology: Notes on talk 
by F.T. Thwaites to Geology Club, November 11, 
1954, taken by G.F. Hanson: Wisconsin Geological 
and Natural History Survey Open-File Report 1954-
02, 4 p. 

—— 1956a (and several later editions), Wisconsin gla-
cial map: Wisconsin Geological and Natural History 
Survey map (scales 1:2,800,000 and 1:1,500,000). 

—— 1956b, The occurrence and chemical quality of 
ground water in Wisconsin: University of Wisconsin 
Engineering Experiment Station Report 8, p. 49–61. 

—— 1956c, Cement materials in Door County, Wis.: 
Wisconsin Geological and Natural History Survey 
Open-File Report 1957-02, 4 p. 

—— 1956d, Review of “Morphological analysis of land 
forms—a contribution to physical geology”: Journal 
of Geology, v. 64, p. 198–200. 

—— 1956e, Display board shows log of formations: 
Johnson National Drillers Journal, v. 28, p. 8. 

—— 1957a, Buried Pre-Cambrian of Wisconsin: Wis-
consin Geological and Natural History Survey map 
(scale 1:2,500,000). 
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AD'1'03!OO!U.:rBl' 
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23, las3. He "'as a neal"-Vict1m of th.o gre",t diptherla epidmic of those 

/Lays and his health 'lmS poor for IIl1!.rq 7e&l"11 af'tOl"Vl'.rd AS a rea-.ut. Be 

did not I!.ttood. school 'IDltU about 10 YM.T'li c! age l'l. .. ld later l!!idOd. mueh 

tim" in sohaol. l'lventa which turned. him ~""..rd gtJ01oe:r inaltl.d.ed 11 boat 

i C trip dc1m the Ohio River in 1894, a trip thro~ 1!larope inclu.:1n€ 

I '1 
?--C through Tel1CWlltone Perk in 1903. :rom these ex:ped.itions he became in-

terMted in land. fOrlllll and geology in genercl.. In 1904 a sw;uer job 1:11 :11 
western ltz.nsns introduoed !l!h-..rditas to :problemB a. ground _tel' geology =d. 

On gl'a.i!llatlon frm. the Un1verzity of liIJ.sconun in 1.-006 the only 

job o:f'1'ared. W'MI with a. priva.tel7 11n=eed exploration party in C=-1a 'IIlliel' 

the indirect charee Of C. X. Leith_ 'this work included .urveying in thfl 

Cobalt Distriot of Ontario f'ollOm3i!. b:r a. l!Iagnetic 91U"V'e;r of possible iron 

fOT'l3<"ttioruJ vest of Sndlmr;r. Work we dboontim1ed en Moount of the 111-

ness of tha assistt'.nt at ori!.e-rs frOll the Mad. Of another Wth pnrty. 

'!'he field. S!m3on of' 190'1 was de'l'"otod to assbtin<; the late W'I'''Bm C. d.. + 
Alden of the rr. S. Goolog5.oal. surva:r in his sttl.d.ll1'1l of the Pleistocene of 

WiSCOllsin. In 1908 Th,!p,.i tus reo,11"-,,,1. his Mt>.sters IJegrae ~.t the University 2:) 

eonain Geological. 'lurvey, aga.in 1l!/?i n'l" on the Pleistocene. Innte.~d. of 

retu=ing to sohool. work for the stato SIll"rey was contImled an" resulted. 

L"l a lle\<! geo logie>u m'tp of Wisconsin. Fia11 su.."Voys for this rep includ.ed. 

sone of tho D:-iftlas$ .Ju-ca. in 1909, o.:.acontinued b;r r".l!.son of l11nells, and. 

Iltudcn ot tho sand.~toneB of the L":lkefru.perior cos.st of '<'iscon.in in 1910 ana. ;;l 7 
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1912. rhe aeoond. project 1nv'olved two hmovaUons:: first the 11<1e of a 

g&Sol1n~l'Od l=h to visit vater-aide exposures Mel ll'l.ter 0: a car 

to cut d.o'dn the t1l'1e lost in lIO'I'1ng n-om one outcrop \0 another. It took 

a lon<; time to eanvillce othen th;!.t this w-...s an ~onol!!3' _1 did not involve 

allpshoc1 field vorl:. '.I'Jms it ~ 'be .&eIl that early a::tperlanco en tho Vl':.ter 

and in "roU,:t:1nc; itA vere turned. to good =t. Tvo theses at the Unive1"aii;r 

of Wisconsin vcrs 'both on !'hld. problems in previous17 little-knOlfll territory. 

These stU:'J.es wera undOl' the direction of N. M. l'en."let:'.= who V&S alao a 

at1L1ant of la:\a. fol"lilll. In 1913 a trip to Alnakn \0 do snne;rine for l.P..lil"ezlOe '3 J 

Un.rlin in his studias of glaciers served to follow up previous e:rperlence with 

the Pleistocene glac1e.J. deposits of ifisconsin. In 1914 'lhv-odtes furnished. 

ths IIIDtor transporta.tion fOT a 1'flConnaiilS~ of the l'~aozoic of t:isCO!l3in 

by :E. O. Ul..--1ch. '%his vorl: ~ continnad later in the lJOOIlon in collnbora-

tiOll with ~l Weid.=. !alw-..itea had a min1 of his 0_ and l!I&3l,.v of his con
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oc;.sY' U! e.pp-ecbte tlL'lt conaid.erable friction ro$Ulted. espechUy with tboae 

yho had. prmously he.i it all their 0'In wq. 

La.cld.n.!;: l!o recomnandntion for a tooehlllr. position ThW!'.ites W'!'.l3 a:ppo1nted. 

Curator of the Geolo,:;1cs.l Mu.seun in 1912 and contbmed. in th.~"t position untU 
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faculty. R'!IlCS 1n the fall of 1916 the inteM'mltion of lawrence Martin 1n ~ ~ 
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!b.wa1tes took over IIIU.ch of Martin's work, glacial eeoloa. as well all' con

ti1'"'1'': too york h =pph.:; 1\0" a;pr..lled. to geoloGical vorl:. In 1916 mti!. 
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Thc!C1tes I taaciling. lIBlJely the land :forms of the trnite:1 states • 
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In 1934 work was ro=<rl en the Pleistocene of northC2.l!tern Ctisconsin 
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would. not De II.Ccopted 'by devowes of the olrl school of geolllorphology. 

ecnllI'dion, clu.l:lr~ of earlier st11'lents. 

f~""':r rotiring on the first of .l'.l1y, 1957. 
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?!l,-:!m. _p, i11=t~,tionlll 

Recent a.1acoverl.es of «Clinton~ iron om in e;,.storn l1isctmsi.n. 
U. S. Geologiru-.l S't!.r1'ey Bulletin 540, P''''Ces 338-342 

(1919) A gravel seru:! jn UJMi'ltone at :i!ipD!l, Wi«co?, .. s!n. Jm:tl'7L~.l of 
(h,olOO' YOl1l!lo 29, p.~os 57-65 

(1919) (uith ',1. R. T>-enhofel) l'he l'n.leozoio eection of the '.Eomah aru1 
Sy:1rta. quadr~lGs. Wisconsin. JOI.U'll.lU. of Geology, TOlnme 27, 
h-;as 614-633 

(1921) (\!ith ... 11. !ve:nh.ofel) idnill'o1t forwa.t1cnl q upland gravel :t'or.-. 
tion of the nrL"'tleSll and adJacent IU'OOS of the 1lJ:'?M' MissiesirrJ. 
Villey-. Geologichl Society of Amerioa :Bulletin, velums 52, pebes 
29~314 

(1921) :::n .. Mn~ionn1 eol:actiOll of W'i~~oIlsin roclo;. tfi~not\nin ~ .. -;olc;~ic;:J. 
,"'.ne NC.tllTr:.l R:' stOl'".r ;,urvey. i!ul1otin 63, 31 pases 

(192:;) Th.s ?aloozolc roeks four.:: 1."1 iMP wells in ;fi~eonsin !m~. nortb;!"!1 
lllinoin. Jou.rnr ... 1 G-ooloGY. 'VOlumo 31 .. r':-"'--:;~3 ~-E55 

(192G) The O~...ll tln,l algn1::'ica.noo of' pi tt ,,~, :mt·".,sn. .T~llrnr.l o~ '},oloc;r. 
'VOlune 54. ])h",1'~S &J.3-319 

(19:7) 'The dov(!lo11!llc:: t of the theory o:~ =1 tiple gl~,ci2.ticn in North 
lu"lcrlea. Wi5con31n Ae.:'..'.~t)!';t;" of ScifmcBf ~f';:.."'l5:~cticnc;t 70111.ue: 2°4 
l'c;;es 41-164 

(1927) :trati;;raphy ard geolo;:;io structure or north'l1':1 nlinoi5 with 
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(1930) 

spacial ref'erence to undergroun:l. ""-tor IlU:prlies. Illinois 
C-eological Survey, Report of Invest1g"t1ons, lfo. 13, 49 pr'G"s 

l'r.,..~I1~C0:15in !'e~Mo8 of tho Drif·tiess Area of Wisconl.in. 
GeoloGic:;.l Society of k::erica. lluJ.letin" YQl=e3S. P'1f:NI 621-&<1.1 

Glacial Geol~~ e~ ~ c~ V!lnz COn.~t7t ~~~cn~:in. ~!~c~~~ 
Acn;J.C!",y' of Scianeet T:!?..nsn.ctions volumo 24, ~r::GS 109-1-35 

(,.,1th ~~e!'l",. a. L.) '!h:) Glovor J31uf,' !ltructun. a. A .. bturJ><,cl =sa in 
the raleOl'!oic:; of Wisconsin. w:!.sconcin M?,,1:'<"7 of Science. 
TTpnsn~t1~~ volume 25, ~~qa B9-9? 

(1931) lluri!:?rl r."!'"fl-~"-'lIbrbn of \l'i o'·on~in. C-eolocical Society- of' }.:cp.ri=. 
3uJ.lotin. vo1t1tlG 42. png"l1 '119-750 

(1934) 

(1934) 

(1935) 

(1935) 

(1935) 

(1936) 

(1940) 

outline of' GlaciAl Geology, ru.'""rds J!roth".rs. Ann A1'bor. !I.1ch.i.:;;m. 
Re!Jllblighed ',1. th mbor a.dd.itionn el>out ever:! t...o Tears I com:plete 
rendon. 1946; l.s.nt edition 19611 142 :pae.~s. 111ustrr.tion&. =?& 

,fell logs in the north"rn Peninsula. of Miehic!l.l1 shll1'1ne tht' CCllSbria!: 
,,('ction. N:ic1-..iGIl.'l Academy 3Cience. ?"opel's. volume 19, pages 4J.3-426 

"r ~....A--ii..i- /2...F~.£.... ::.-:--.L :~~?~ !1 ;~-
l'h,.vdoerap.,lw o-f the 3~>raboo District, l1ioccmsin. lta.na~.s Geological 
Societ;v. lfinth !nnu~' FIeld ConfarllnCa Guiieboalc. p'~1?es 49{:~504 

Post-Conference iSl:3" No.2. SUIllmarT of Xeve= stratir;rar!z;v tmd 
structure of Icl::e Superior rGf:ion with !B.1.p of eub-lake topo,:;=ph:r 
and structure. Kansas Geological Society. l'linth Annual Field 
Conference Gui:!eboo1:. lJL'-Ces 221-.228 

Zones of min~r..li::ation of un1.er':;rIl1md \Inters in Hin",;sot .... 10-. 
Illinois. and Wisconsin. Rap Xansss Geolo;;1e:::l Society, IT<..nth 
Ar>.=.l 11eld. Con:r~renoe Ou.!iebook, pa,,";OIl 415-416 

Ground. ,.~.t9:- sul,!,lies of nleG".:!Y sta.te l'!l:-k (lie,,' York). 11_ TON 
state UUseutl Circular 11. 62 p.q.ges. map, illu3trntions, ..-ell recor1s. 
(~;ote s}'~111"..e of AUer;D-l\Y.) 

Fialti. rhoto~f.lrh':T for ,!ooloGistH. ManGan ,.A.usoe. Frtrolmm 
(}eolo,r.istll, il'.llletin. volUJ:le :1O. yV;;OI! 186-214 

Buria.d pre-~~brit"~" of Wi~e()nain. 1.fisecnnin Aef"~flAn;;r of Scien.ee, 
?:rooee:H.~~~, 'V',,;ltl.'~~ 32, :F~us 23::>-242 

(1943) stmtis!"nphi~ '.:(' k in northp= Mich1,o;f!lt 1933-1941. l-!1chi,o;SlI 
Ac-.d.emy Seiene;), I'a:pers, TOlwne 28, pr",es 87-144 

(194.:3) ?loistr'*cene of northeastern 1·/is(!onsin. Geolnric&l Society 0: Ancriea, 
Bull",tl,.. vc1n':le 54·, F'~c~ 87-14A 
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(19"7) U~~ of "'."1"i:cl r.hotorcr1'.phs in ele..ebl (;,Mlogy. PhotOGr=etric 
E:'~~i"eerinf:, vOlume 13. paces 684-58e 

(1949) GeomorpholoQ" o£ the b['.sin of 11'..1:8 tfich1ea.n. l-u'chisn.n .Aet><l.em;r 
SoiGnoe. P3..pa~. volune 31, pq.c"a ~~!)J. 

(1952) ~rbo!1 14, ne--.J ap-yroe.cll to th~ &~l!1.ci~ 
of Ii1ctory, volume :;5. p'4:0S 277-279 

(1956) (1~ith :;;"rtr::,.r.':'. KeImoth) ~lomorir-J. to 1 .. ,.-1"ence MP.rtin. Geological 
Sor.:l"ty 01 kr\r;rlc",-. Anl"lwo.l P.c:,~rl for 1955, 7.£"'8 147-152 

(1:15!5) "R"now of "!:lOrpli..olo,;lr.:=-1 =1)"8mil of l=d. fortis - /l. contribution 
to pb;y'nlo>'..l t;ooloey.- Journu Geolo€;7. TOl= &4, :p-'·~s lSs.-200 

(1:156) 'Jisrlp.y bo~'l"d show log of i'ol"W".tlO1Ul. Johns~n ltr.tiollc",1'irilJers 
.. T('Iurn~. vclumo 28. :p,,--sc e 

(ll'S7) (d. t)-, Berh-".r,"-, Y.ore;etl-J r-1&btoccls ;:;nolo;:;r ~: the DoCl" l'eninml1a, 
'-~\jco.nsin. G.c:01o,:;icF-'1 Society of Aneri!'-8, llu.ll .. tin, Ttl10ne sa, 
p".f:es SZl-880 

(19~) L.f.:.r~d fOn:l£ of tha };cTaboo D1strlct. l.liseonsin. Wiseonsin Aen.demy ar 
Sc:!.oMe. Trnnsp.ctions, T01U'f.e 47. p"-,:os 137-159 

(1960) ~dence or dissected erosion 5~'~e€S in tba ~ftleas Are~. 
'fisco::t:in AC:l·~er.:y of Science, Tr:'.rtSl:1.Ot1onll, volume 4:J, y..ges 17-49 

(19C1) Ye11oo",tono ani G,-wd. Teton 1<1'.tio~·.l 1'a....-!;:3, 1903. r""tiolci 
Parks ~z1ne 

(1961) '!'he 'bane of tlw i>'t. p"t er Z"J1-isto::e in south\<leste:'U t"isconsin. 
Wi~eonsin Acnd~ of Science, Trf~Bnctions, Volume 50 (1) 
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