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W elcome New Members! Its greal 10 see those new faces 
at the lcc1urcs this fall. There arc alwaY5 vacant positions 
that need to be fil led. so don't be shy about ,•olunteering. 
The committees are listed in the GSM directory, so if you 
see something thal interests you, call lhe committee 
chairperson and inquire about it. And by the way, the 
newsleuer is always looking for anic Jes, humor, book 
reviews. nc"-s, and interesting anecdotes - all with a 
geological s lant, of course.-

T he 2002-2003 Lecture Series is off to a great start! So 
far, we have heard about the Gneiss Terrane of the 
Minnesota River Va lley. island arcs of the Voyageurs area, 
the Great Lakes Tectonic Zone of central Minnesota, the 
Penokean Orogcn, and the deposition of the Iron Fonnation 
in the Animikie Basin. Minnesota's geology, from A-gates 
to Z-eolites, is tndy a fosci nnting subject, ond we bring in 
the experts to present the infonnation to you. Don' t miss 
the resl ofthescries;2003 promises lo bring more 
intriguing facts about Minnesota's geologic past.-

The GSM Board of directors for 2003 is comprised of the 
following: 

Ken Barklind 
Ted Chura 
Cindy Demers 
Bill Farquahar 
TomSrnalec 

Judy Hamilton 
Marlys Lowe 
P11.u l M11.rtin 
Rosie O'Donovan 

The Officers for 2003 v. ill not be known un1il the 
December Board mce1ing. and these individuals will be 
announcm al the first lcctureof2003.-

S ince we all seem to like field trips, and tromping around 
woods and fi elds, I thought that the offerings oflhe 
Compleat Scholar might appeal to some of you. Check out 
the back cover. The Compleat Scholar is affil iated with the 
College of Continuing Education, U of M.-

-----------------------------, I Nebraska Quake felt in Southwest MN November 3 

I A 4.3·mugni1Ude ellflhquake centered in eastern Nebraska was fe lt by residents in southwestern Minnesota 
I and nonhwcstem Iowa, according to a Nov. 4 repon in the Wor1hlng1on Daily Globe. 

I The USGS said the tremor lasted IOseconds and occurred at 2:45 p.m. Sunday, Nov. 3. ll was centered 30 
miles r.onhcast of O'Neill. Neb .. near the Nebraska-South Dakota border, about 200 miles west of 

I Worthington, The preliminary estimate of the epicenter depth is 5.0 KM. 

I The Daily Globe reponed people in Southwest Minnesota and adj!ICt'nt part.S of Iowa felt their booscs shake 
I andn<>1edlampss~'aying. 

I 11 was the sixth millOf quake in the region since 1990. I 

L----------------------------' 



• Have you remembered to renew yourGSM 
membership? Look at the address label on this 
newsletter. If the date on the label does !!filsay 
10/01/03, you still need to send in your 
membership dues. Mail to Gail Marshall, 
MembershipChair.ot1headdresslistedinthe 
box below. 
• Starting in Janulll')', the remaining lectures in 
the 2002-2003 series will be held in the 
Electrical Engineering & Computer Science 
Bldg. (EE Comp Sci) Room 3-210, just a few 
steps N.E. of Amundson Mall. Call ourGSM 
1-lotline 612-724-210, in early Jan '03 to 
confirm this location, or check our website. 
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The purpose ofltlis newsle11er is to inform 
members and friends of the activities of the 
Geological SocietyofMinnesoia. GSM 
NEIVSis published four limes a year. 
February IS.May 15,August 15,and 
November IS. GSM NEIVS welcomes 
unsolici1cd Geology and Eanh Science related 
11nicles and photographs. Deadline for anicle 
submission is three weeks before the daie of 
publication. ScndnllnmtcrialforGSM 
NEWS to: GSM c/o Katy Pnul, 690 l West 84th 
St., #351, Oloomington. MN 55438, phone/e
mail listed above. 

Officers: Steve Erickson. Prosidenr, Paul 
Manin, Vkc President, Ted Chura, Treasurer, 
Judy Hamilton. Secretary. 

Directors: In addition to the officers listed 
above: Gail Marshall; Rose Mary O'Donovan; 
Katy Paul: Bill Robbins: Nina Wan!. 

Send all GSM membership dues. change of 
address cards, and renewals to the GSM 
Membership Chair. Gail Mmhall, 12232 
Allen Drive, Burnsville, MN 55337 phone 
952-894-2961. Membership levels are: 
SIO Full-Time Students; $20 Individuals, 

From th~ P~sitknt_ 

I have had the pleasure to look lhrough some of the papers from the 
archives of the GSM. The first thing I noticed was how acth·e the first 
field trip schedule was. In lhe summer of 1938, the following field lrips 
w~organized: 

~ GraniteformationsofSt.Cloud. Bus1rip,fareSl.2S. 
Stops include N. Minneapolis, Anoka and St Cloud 
~Afton and Hudson, Wisconsin. Start, Minneapolis Public 
Library at 9:00 AM "Tie a 1owel-sized white cloth across the back of 
your auto, in order to be able 10 follow the lead auto". 
~ Geology near the Wisconsin town ofBurkhardt. Meet 
at the Minneapolis Public Library, head lo Stillwater, inspect the quarry 
near the old Prison. Cross the St. Croix proceed to Mound Dam. 
~ Geology in Picrte County Wisconsin. Starting at Hudson, 
proceeding to River Falls (Similar to a field trip we had in the summer 
of2001) 
~HastingsMinnesota."Gasoli11eexpenseat\centper 

milewillbc80cents", 
~Cambrian Fonnations along the St.Croix at Marine 
~ Keweenawan Lava nows near Pine City, Minn. 
Seotember J 1938 Lake Superior around Duluth 
Sep1embg 10 1938 Geology around While Bear Lake 

What an incredible' schedule! Most, if not all, w~ organized by 
Edward Burch, the founder and "Counselor" of the organization. 
Lectures began on Monday September 12, 1938 in the Auditorium of 
the old Minneapolis Public Library. Please recall that this is not the 
Library that is now scheduled for demolition in downtov.11 Minneapolis 
(built in 1961). but the older one which the '"new" Library replaced. 

This schedule shows what dedicated people can do. Also, it reminds us 
ofa time gone by, when 1V, Cable TV and the Internet had not intruded 
into people's lives. A field trip to the Twin Cities Brickyard in 1943 
(now Lilydale Park) gave ins1ructions on how to get ltlere via the 
streetcar. We spent more time interacting with real live people, not a 
plastie "mouse". 

111m wondering if the day of the lecture has gone. Have computers, 
interactive Web si tes, TVandthclike,replacedtheotd lecture? 
Judging by the initial turnout from th is year's series, (75 plus attended 
the first two lectures) ii does not seem like it. Still the younger 
gencrution may no1 care for this approach. New ways to reach people 
mayberequirtdin lhefuture. 

One thing is for sure: field trips will continue to be with us. Nothing 
replaces going out and looking at the rocks ltlemselves. S1ill, the 1938 
field season had access to sites now co\·ertd wilh parking lots, freeways 
and housing developments. New sites will have to be found. Field trip 
organizers and leaders are needed. In December and January, we will 
plan the summer2003 field season. Please help out if you can. Gall me 
to learn more. 

-Steve Erickson, President 



USGS: TIIE EARLY YEARS 

ByKMyPaW 

The United States Geological Survey was established by Congress in 1879. Prior to that time, 1here was no 
agency or the Federal government that carried on continuously funded explorations of the country's geography or its 
resources. Although the Am1y' s Corps of Topographical Engineers ex.isled for this purpose, it depended upon annual 
appropriations from the War Depanment, whose priorities changed from year to year. Various geologic and natural 
history surveys functioned at the state level, but none enjoyed long term funding. 

Explorers, naturalists, paleontologists, geologists, scieniists of all kinds, if they were not affiliated with a college 
or a state funded natural history survey, were left to get funding on their own, by whatever means was available. Building 
a reputation in science was very difficult without private benefactors or a sponsoring agency. In the 1850's, the young 
Smithsonian Institution began to lill this role for struggling natural ists, by funding explorations to the territories ofthe 
west. The funding cnme with the provision that any discoveries of previously unknown animals, reptiles, insects, fossils, 
plants, minerals, etc., that were found, wou ld be collected and shipped to the Smithsonian for study. 

In 1853 a young naturnl ist/geologist, Ferdinand V. Hayden, made his first exploration up the Missouri River, 10 

the White River Badlands (South Dakota). He collected numerous fossils and natural history specimens, which he was 
obliged to share with fellow scientists who helped fund the expedition. The next year, Hayden explored the Upper 
Missouri Basin into Western Montana, where he found some of the first reported dinosaur fossils. Hayden solicited 
private support from various benefactors, and in 1853, he began corresponding with Spencer Fullerton Baird, the Assislant 
Secretary of the Smithsonian Institution. Baird was responsible for organizing specimens brought back by western 
explorers. Eventually, after many letters, and many shipments of specimens, Hayden began to receive some funding from 
the Smithsonian. 

Hayden' s expeditions relied on Army forts as mail drops and points of re-provisioning. lllrough these contacts, 
Hayden became acquainted with Lt. George M. Wheelerofthe Anny's Corps ofTopographical Engineers. and since 
money was always a scarcity, Hayden accepted a position under Wheeler as geologist/naturalist for the Corps, in 1856. 
They explored as far north as the mouth of the Powder River in Wyoming. Jim Bridger, hired llS a guide for the party, led 
them to explore the Lower Yellowstone River. Bridger's stories of boiling springs and exploding mudholes or the Upper 
Yellowstone intrigued Hayden, and he resolved to see them for himself one day. 

In 1867, Nebraska became a state, and Hayden was given the job to head the Nebraska Geological Survey. His 
previous explorations or the territory had faci litated many acquaintances and friendships with individuals who were now 
in a position to back him in this enterprise. He had served as a medical doctor in the Army during the Civil War, which 
brougl11 him into contact with future political leaders. Always focused on funding, Mayden made it a priority to maintain 
good relationships with prnctically everyone he ever met. Congressmen, senators, former professors and students, 
colleagues, Baird at thc Smithsonian, a ll were recipients of copious letters from Mayden, recounting his discoveries and 
explorations. Maintaining a high profile was necessary, he thought, in order to insure present and future funding. and 
even though he was thought bold and self-serving by some, his most vocal critics were his rivals. Hayden was the first to 
realize the popular appeal of photography and in 1868 he published "Sun Pictures", a book of scenic photographs of the 
Rocky Mountains. Mis innovative thinking brought the wonders or geology to everyone, not just fellow scientists. 

By 1869, the Nebraska Geological Survey had completed its objectives, and Hayden continued independently into 
Wyoming. By this time, his survey was called the Geological Survey of the Territories or the United States. Hayden 
began publishing annual reports, with sketches and photographs of geographical features that his survey had explored. 
His method or blending science and scenery in his annual reports resulted in sort ora "Roadside Geology" series, which 
served to educate the public to the wonders of the west, and also to keep his name in the forefront. After 1870, Hayden 
decided that his survey would chan the entire west, and create an extensive series or maps. In 1873 it becan1e known as 
the United States Geological and Geographical Survey of the Territories, or "The Hayden Survey". 



Three other independent surveys were ac1ive throughout the I 860's and I 870's. The Clarence 
King Survey (1867-1872) was sponsored by the War Departmem to explore and map a 100-mile swath 
across the West, along the 40"' parallel from the Sierras to the from range of the Rockies. The Lt. George 
M. Wheeler Sur•:ey ( 1869-1879) explored and mapped the dcscns of the Grea1 Basin south of the 4o"' 
parallel to the Mexican border. The John Wesley Powell Survey (1869-1879) explored the Colorado 
Plateau and the Colorado River region, which included the first and second trips down the Colorado River 
though the Grand Canyon. 

Hayden's survey continued to receive appropriations from the Dept. of the Interior. He was able 
to build n suatTof geologists and topographers who gradually took over more of the fieldwork and report 
writing. The Hayden survey continually produced, published, and surveyed. It published books with 
such diverse 1opics as 1he snakes of Montana, lishes of the Rio Grande. minerals of Nevada, fossils, birds, 
insects, etc. Hayden looked upon his publications not j ust as a means of reporting on lieldwork, but as an 
opportuni ty to sponsor broad research in the natural sciences. Me went out of his way to identify and 
encourage the endeavors of other naturalists and would even absorb the costs of publ ishing !heir repons. 
Hayden's scope was so broad that the sum ofh is publications was greater than the total of the other three 
surveys combined. 

FerdirwKJ V. Hayden, in tbelidd, 1871. 

In 1871, Hayden got the chance to see the 
geysers and mudpots of the Upper Yellowstone 
that Jim Bridger had described. Hayden and his 
crew explored the Yellowstone region in 
'Wyoming and Moniana, and Hayden became the 
first public advocate for establishing Yellowstone 
as a national park. The crew included the 
photographer William Henry Jackson, and the 
artist Thomas Moran. Moran' s paintings and 
Jackson' s photogm.phs were dramatic and 
effective 1estimonials in favor of establishing the 
region as the lirst national park. Hayden worked 
out the geography of the Yellowstone region, and 
he suggested the dimensions for the park in the 
context of his wider explorations of that region. 
(Abraham Lincoln had set lhe precedent for the 
idcn ofa notiona l wi ldeniess park when he 
granted Yosem ite Valley to California as a public 
park in 1864.) Congress, after viewing Moran's 
and Jackson's depictions of hot springs, mudpots, 
geysers, waterfalls, and mountains, voted 
Yellowstone as America's first na1ional park in 
Marchl872. 

In 1877. Hayden's survey published the "Atlas of Colorado", which was very well received, and 
established the standard for future publications of this kind. Hayden revealed the existence of what are now 
called the Ancestral Rockies, and he suggested that the many ranges within the Rocky Mountains appeared al 
different times. He saw a connection between the general uplift of mountains and the explosive eruption of 
igneous rocks. He noted 1ha1 Carboniferous and Triassic beds existed on both sides of the Rockies. Hayden was 
the creator of "economic" maps, which designated areas according to the best use of the land: arable, pasture, 
timber, minerals. ContinuedonJJ1gi:5 



ContintJOd from D&e4 

Since 1873, Hayden had been promoting the idea of one pcnnanent Survey. And by the 
time of Hayden 's publication of the "Alias of Colorado" in 1877, the U.S. Congress had become 
convinced of the need for the complete and unifonn mapping of the West. The Atlas pointed at 
Hayden as the one who should be entrusted with that duty. He was 1he obvious choice to head a 
Survey that would consol idate all scientific exploration and eliminate rivalry and duplicate work. 

The other surveys all lobbied Congress for their choice of first leader of the USGS. 
Vinually no one viewed the USGS as a new idea. In fact, letters to Congress from the sponsors 
of King and Hayden emphasized the fimess of their candidate to conrinucthe work ofa 
geological survey. And everyone appreciated, some grudgingly, that it was Hayden who had 
originated and developed that geological survey. 

Since Hoyden hod never possessed a secure income, and was annually forced to lobby 
Congress for fundin g, many "distinguished" professors and " innuentiol scientists" ofthnt time, 
though impressed by Hayden 's accomplishments, worried about his propensity for self
promotion. Such behavior was thought to be unnecessary for a scientist and unlx.'Coming to a 
gentleman. Additionally, Hayden displayed the broad interests ofa generalist rather than the 
concentrated focus of a specialist. With the creation of the United Stai es Geological Survey in 
1879, the specialized approach became the nonn, and the unified approach was rejec1cd, along 
with the man who personified ii. Clarence King was appointed the first director of the USGS. 

Ferdinand V. Hayden achieved the reputation as the greatest explorer of the American 
West, thanks 10 Yellowstone. But the Geological Survey that he had built was handed to 
Clarence King. John Wesley Powell became the second director of the USGS in 1881. Hayden 
died nine years after the creation of the USGS.-



Groundwater and Bedrock Valleys of Carver County 

Part Ill, Last in a Series 
by Broce Gocttcmlln 

Prior to glaciation, the landscape and topography in Carver County were mostly dc1cnnined by the contour of the bedrock. 
Figure I shows the approximate pre-glacial landscape, the bedrock 1opography, and coniours. The topography consisted 
of highland areas cut by deep river and stream valleys. The buried valley system in the County is deeper and exposes 
more fonnations than was suspected IS years ago. The valley system cuts through the confining St. Lawrence/Franconia 
formation, the Ironton-Galesville aquifer, the Eau Claire aquifer and t.he Mt. Simon aquifer in a major valley to the south. 
The Kewcennwan Supcrgroup is also exposed in the southern valley. 

FiJt.l 

When glaciation occurred, the valleys were filled with various types of glacial material. As the glaciers melted, main 
river valleys followed the approximate course of some of the pre-glacial river valleys. The Minnesota River Valley in 
Carver County fol lows the approximate course ofa large pre--glacial valley. Figure 2 illustrates an existing river in a 
bedrock valley and also illustrates a typical bedrock valley infi lling with drift material. 

FiR.2 



Bedrock valleys are a significant factor in groundwater planning. Confining or rc1arding layers such 
as clayey till or the confining bedrock layers (St. Lawrence/Franconia, Eau Claire, lower St. Peter), 
under nonnal circumstances, segregate the water of various aquifers. While some interchange occurs, 
it is somewhat limited and occurs over a relatively long period of1ime. Problems in one aquifer are 
generally limited to that specific aquifer by confining beds. The bedrock valleys, however, can 
provide an opportunity for potential intermixing of the water from all of 1he aquifers through which 
the valley cuts. This situation can introduce pollutants from the surface of an upper drift aquifer into 
lower drift and bedrock aquifers. The Reilly Tar & Chemical site in St. Louis Park and the Twin 
Cities Arsenal in Arden Hills are examples of these types of contamination where pollutan1s were 
channeled from one aquifer to another. 

Although it is believed that the bedrock valleys greatly affect the now of groundwater in the County, 
there is no localized infonnation to demonstrate the extent of the effect. Nevertheless, Carver County 
considers all bedrock valley areas as sensitive areas. lt is believed they offer the potential for 
connection between aquifers, rapid transport of contaminants from the surface to aquifers, and the 
possibility for rapid linear transport of contaminants. Bedrock val leys can short circuit the natural 
protection provided by confining layers in the drift, and the bedrock valleys are "holes., in the layers 
of rock that nonnally re1ard substantial vertical movement of contaminants. 

It is understood that further data collection and analysis is needed in this area. Consequently, as new 
infonnation becomes available, the County will take it under advisemem and amend current land 
use/development policy accordingly.-

* * * * * * * * * 

- - - STATE FAI R RECAP - - -

With a few exceptions, last minute cancellations and substitutions, the 2002 Fair exhibit was a great 
success! This yenr we hnd a total of55 GSM members and 2 non~members working in the booth. These 
57 people worked n combined total of288 hours, greeted well over I 5,000 fair goers (my estimate), and 
gave out about 2,500 copies of our lecture series schedules and membership applications. Mnny of our 
members worked two or more shifts. Most notable: Dick Hegland working four shifts, Don Swensrud 
working three shifts, and Judy Hamilton, Val O'Malley, Steve Erickson, Roger Willette, Doug Zbikowski 
and Tom Schoenecker each working two shifts. 

I would also like to acknowledge and thank Dave Wilson, Doug Zbikowski and Marie Lukkarilla who 
helped se1 up, and my friends, Don O'Reilly and Ron Wunn \\oho helped to take the booth down. 

-TomSchocoocker, Stata FairDiairma.n 



........................................................ 

: NORntERN OWLS: WINTER FIELD sruov IN MINNESOTA ·s BOREAL FORESTS 
• March 7-9, 2003 $325 fee includes two nights lodging. a ll meals and refreshments. Weekend begins Friday 
• at 7 p.m. and concludes on Sunday at 2 p.m., Cascade Lodge, 3719 W. Highway 6 1, Lutsen. MN. 
! Class v.ill explore the biology. natural history, and conservation of the Boreal Owl. l-f1111k Owl, Great Gray 
! Owl, Saw-whet Owl, and Snowy Owl through lectures, discussions, and field tri ps. 

• OTHER PATHS-SIMPLICITY IN A COMPLEX WORLD 
! March 28-30, 2003 5375 fee includes two nighis lodging, all meals and rcfreshmems. Weekend begins 
• Fridoyut 7 p.m.nnd concludcso11Sundayat 1 p.m. 
! C l~uct Forcslry Ccntc~, 175 Univcrs'.ty Road, Cl~~c.t,, MN. . . . 
• Tlus weekend retreat will explore choices and poss1b1l1t1cs created bycxllm111111g the work of philosophers 
• and th inkers who wrote and spoke about simplicity. As background for our discussions, we will read brief 
! selections from l-lcury David Thoreau, Mahatma Gandhi, Dorothy Day, Jane Addams, Septima Clnrk, and 

! Mary Oliver. For in-depth ctes-;:riptions and to register on line: WWW cg; umn edu/gbolm 

Call 6J2-625-m7 to register by phone and to receive a newsletter . ........................................................ 

C/O Ka1y Paul 
6901 Wcst84thStreet 
Bloomington MN 55438 

10/112003 
Steve.ERICKSON 
9393 TumbefTY Alcove 
Woodbury, MN 55125 

FIRST CLASS MAIL 
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