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The GSM annlllll mccung, w he held on Sept. 23'". will 
include the election of new board mcmbl:rs. Thc 

• KcnBarldind 
1> Cinc.lyDcmcrs 
• Bill forqualw 
• M:vlysLo .. ·c 
• TomSrnakc 

A ny GSM Member who has a computer probably spends 
lo1soflimcsenrch111goutgrcatgcology~ites, lfyou 
hnvcn'1scarchcdfornny111ustlumsyc1.llcrcarcsomc 
thm ! thin~ arcprcuy intcrc~ting. And 1hc bcs1 part is, 
youdon'tcvcnhavctodrivc11nywhcrc. Forthoscofyou 
whocnjoywcbsurfingyoucnnvisna!lofthcsccinthc 
samcdny 

A.E.&!aman Mineral Museum 
hun"{/www.goo m!u eduJmusum 

Den•cr Museum of Nature and Science 

~!!l!lU!U 

Chicqo's Field Muscum 
bun;//-..·ww.(mnborg 

Carnegie Museum of N:uunil History - Check out !he 
Hillman H:dl ofM11lf:'r.1ls&i: Gems 
hnn//w,.·w el!>!!h orgkmnb 

Royal Ont:i.no Musi: um, Toron10 - Search on Dynamic 
F..arthG•llery 
burllwwwrnmonfl 

Vennont Morblc Mu.scum - Read all about it :u 
h!ln"/{www gcmjmq org!cumm/o!!CJlhibit html 

Andforsomchumor: 

Forurundownnn1hclgNnbcl Pri1.cwinncrs(also 
~nown a~ the "u nt i-nnhcl~") check. DUI their web si te: 
hl!nl/www unnmhahlc cou!ljglig-rnn html 

Andaspccialno1cof1hanhtoa!lofyouwlionoticed 
the typo on 11lc la~l GSM Ncwslcucr, hut didn't bring it 
to my oucn110n The Volume on tile last edition was 
incom.-ctly list.Cd as l. VU 1nstcad ofLVI Time flies. but 
nottha1fas1Sorryf0ttheconfusion.1fB11yooonoticed. 

-EditOt 



Aug. 22-Sept. 2 State Fair 

Sept. 7·8 1-ield Trip: North Shore 

Sept. 23 Annual Meeting 
Old Country Buffet-Maplewood 

Sc11t. 30 Your OSM Membership Expires! 

Oct. 7 Firs t Lecture in 2002-2003 Series 
Anciem f..(lluJ: Soutl1em Gneiss 
Tcrm11 e of the Mi1111 . Rfrer Vafley 

GSMNEWS 
Editor: 

Reporter: 

Katy Paul 
952-829-7807 

e-mail : kpaul@fs.com 

Tom Smalec 

1bc purpose or this newsletter is to inform 
members and frieOOs or the octivities or the 
Geological Society of Minnesota. GSM NEWS 
is pubtisht.'CI four times a year. February 15, 
Mny IS, August 15, and November 15. GSM 
NEWS wdcomes unsolicited Geology and 
Enrth Sciencel'(:lotednrticlcsandphotographs. 
Deadline for Miele submission is three weeks 
before the date of publicmion. Send all 
1nutcrinl for GSM NEWS to: GSM c/o Katy 
Paul, tW01 Wes1 84th St.,#351, Bloomington. 
MN 55438, phonc/c-moil listed ubovc. 

Officers: StcveBrickson,Prtsidem; 
Paul Mnrtin. Vice Prtsidtnl: Ted Chura, 
Treasurer. Judy Hamilton, Stcretary. 

Directors: In ~ition to the oniccrs listed 
above: Gail Mlll'Sholl: Rose Mary O'Donovan; 
Katy Paul; Nina Ward 

ScOO all GSM membership dues. change or 
address cards, aOO renewals to the GSM 
Membership Chair: Gail Marshall, 12232 
Allen Dnvc. Burnsville, MN 55337 phone 
952-894-2961. Memhcrship le~·els are: 
$10 Full-Time Scudcn1s: S20 Individuals, 
S30Familics 

News from /he Board . .. 

We are getting reo.dy for the start of o greo.t new lectlS'e 
suies. The Geological Society of MiMesoto first offered 
lectures m 1938. This means we ore entering our 65"' year of 
operations. The Society was the work of on interesting man 
no.med Edward Burch. 

Burch (1870-1945) storh:d out as on electrical engineer. His 
first job out of the University of Minnesoto was with Thomas 
Lowry. Lowry hod started the Twin Cities Rapid Transit 
Compony, the Minneo.polis street car company (Lowry Ave. in N 
Minneapolis is nomed for him). Burch assisted in electrifying 
t he system. He directed the installation of the turbines at the 
St. Anthony Falls power plant. The street cars are gone, but 
the plant is still there, producing electricity for Xcel Energy. 
He also set up some of the electrical network in Stillwater and 
the Wildewood substotion (White 8eo.r Loke area). In Burch's 
pope.rs, there is a mop of the Stillwater area, showing proposed 
street car routes in that city, doted Morch, 1899. For reasons 
we do not know, he left the TCRT and began a private 
engineering consulting work, with on office in the old 
Metropolitan building, and lotu 1n the new Foshey Tower. He 
also was a lecturer on electrification of street railways from 
1902 to 1910. We hove documents showing he was the 
consulting engineer for the Interlochen Country Club when it 
drilled a water well in June of 1911. 

His work with water well drilling see.ms to hove led him bock 
to the University. In the 1930s, {his 6Us) he began toking 
Geology Courses at the U. This helped him eventually set up the 
GSM in 1938. Burch collected well information fo r his 
consult ing work around the Twin Citie.s. I have token some of 
this data to the Minnesota Geologic survey offices. They will 
scan through the data and see if they need any of it. We hove o 
lot more data of his that we will sort through in the next few 
weeks and poss any of interest on to the Survey. I think it is 
great that we can provide the Survey information that will be a 
benefit to all Minnesotans. After all these years, the work of 
Edward Burch is still important to us all. 

He died of a heart attack on May 5, 1945, interestingly 
enough, while riding a street car m Boston MA. One of our GSM 
roadside markers was dedicated to Burch in 1949. 

-Steve En'clcson, President 



,------------------------------------------------! 0 e eSTATE FAIR TlMEe e e 

The Show and Exllibits committee is again working on putting together the schedule of workers to man 
the State Fair Geological Society Booth. The booth will be open from 9:00 AM Thursday, August 22rid 
to 9:00 PM Monday, September 2nd. The 36 four-hour shifts of the 12-day foir require a total of72 ~ 
people. ~ 

Tom Schoenecker, the "Fair Chainnan", will be ca11ing many of you to solicit your help in working one 11 
or more of these shifts. If you want to sign up for a particular time. call Tom m (952) 474-4600. For ~ 
those of you who don' t call, please be kind to Tom and volunteer a shift when he calls you. 11 

11 

For those of you who have not worked the State Fair Booth before, we wou ld love to have you try. You 1: 
don't have to be a Geological Genius. You j ust have to show your unbridled interest in rocks, and l1 

invite the fair goers to our lectures and field Lrips. Many who have worked !he Fair in previous years 11 

agree. it is a lot of fun talking rocks.- :: 
-=-=-....-....-...,-.....,_.., __________ ....,.. .............. -=--=--=--=--=--=--=--=-----~~----..,,..-=--=--=--=--=--=-'J 

CORE ISSUE 
Geo labs ru11ning oul of places lo keep samples· bul Min11eso1a lias space to spare 

By Tom Smalec 

Rocks have been accumulating in Nonh America for more 1han 3 billion years, bul in the past decade we've run 
oul of places IO put them. 

Across lhe nation. drill cores. rock samples and other col lections of geological data are al risk of being lost simply 
because of a lack of storage space at universities, state geological surveys and private companies. Much of 1he 
da1a wou ld be expensive or impossible 10 replace. In some cases, collechons have been lost O\'er issues like 
warehouse costs· or simply dumped. Work on organizing and cataloging the data and samples. essen1ial 10 its 
future use, is fa lling fanher behind every year as more and more material comes in. 

The National Research Council has now recommended creating three new government-funded centers. al a cost 
of $50 million, to house and organize threatened collections. The centers wou ld serve the Gulf Coast, Rocky 
Mountain, and Paci fi c Coast regions. The proposal calls for creating sciernific advisory comminees to figure out 
what shou ld be kept· or given up. 

In Minnesota, however, the si tuation is brighter. Mos! of Minnesota's geological record is stored in the 
Minnesoia Drill Core Library, operu1ed by the Department of Natural Resources in Hibbing and kepi under the 
management of geologist Rick Ruhanen. 

"The situotion here is good," Ruhanen said. "We have three buildings built O\'Cr the last 30 years. The last was 
built in 1990, and added to in 1995. So we've gol a lot of capacity." 

Ruhanen's facili1y s1ores some 2 million feet of drill core. That's more than 378 miles laid end to end, enough 10 
strelch from Lake of the Woods to the Iowa border. Much of it has been accumulated by the Minnesota 
Geological Survey and companies doing mineral exploration in the Duluth Complex and !he Paleozoic 
sedimentary beds of southeas1em Minnesota. 

Ruhnnen estimates that 1he DNR Hibbing faci li1y will have sufficieni slorage space for20 years at the current rate 
that samples ore coming in. Thal's good news for the Minnesoia Geological Survey, which normally holds i!S 
cores and samples for just a year or two before shipping them to Hibbing. 

COfltmucdonpog~l 



Groundwater and Bedrock Strala of Carver County, Minnesota 
Pan II in a Series 
by Bnict: Goeut:man 

The hydrogeologic structure in Carver County consists of severnl layers, most of which are, or could be utilized 
for water supply, at least for domestic purposes. The bedrock layers ure not uniform, due to upthrust along 
fault line.~ and 10 erosion prior to glaciation. Older layers are exposed in upthrust areas and valleys where the 
younger layers have eroded. The accompanying diagram illustrates the bedrock strata. The following 
descriptions summarize the type of rock at each layer. 

The Prairie du Chien group is a bedrock unit deposited during the Ordovician Period. This formation is present 
in the eastern and southwestern portion or 1he Coun1y. Where this group exis1s, it is 1he first bedrock of contact 
in that area. It is comprised or dolostone, sandy dolostone. sandstone and shale. The layer ranges in lhickness 
from zero to 150 feet thick. High transmissivity is due tojoim. cavities and fractures within. 

The Jordan sandstone is made up of fine 10 coarse-grained sandstone that occurs in much of the County. II is 
exposed as surface bedrock in a number of areas. The coarse-grained sandstone allows fo r high transmissivity. It 
is grouped with the Prairie du Chien in lhe hydrogeologic s1ruc1ure of the County. 



GEOLOGICAL SOCIETY OF MINNESOTA 

-Supporting and Promoting Public Interest in the Geological Sciences since 1938-

To assist new members and friends in finding the locations of our lechtres and lobs, o 
quick map of the University of MiMesota East Bonk Campus is provided below. 
Lectures sd1eduled through December 2002 will be held in: 

Amundson Holl Room 8- 75 

If you're unfamiliar with the campus, or unsure of parking potentlal, call the official 
GSM HottlM at (61 2) 724-2101 fo r assistance and reassurance. But please, don't 
wait until t he last minut e. 

The location of Lectures after December 2002 will be posted in the GSM Newsletter 
and on our website at http://www.geo.umn.edu/orgs/gsm/ 

Additional copies of this schedule are available upon request. 

Call the GSM Hotl;ne at (612) 724-2101 



GEOLOGICAL 
SOCIETY OF 
MINNESOTA 

23 Sep 02 F'1ll Annual Meeting - Program: Summer Field Trips 

2002-2003 Lecture Program 
Free ltttures & lobs held at 7:30 P .M. 
Mofldays on the Minneapolis CDmp1u of the 
Univ. of Mmnewla Stt map on N!l'f'rse .side. 
Questions .' Call: (611) 724-1101 

Dinner at S P.M. / Meeting at 7 P.M - Old Countty BulTct. Maplewood 

J.ruJm THEME: FASCINATING GEOLOGY OF MINNESOTA: 
FROM A-GATES TO Z..EOLITES 

7 Oct 02 I Ancient Land: Southern Gneiss Tcrranc of the Mmn. River Valley Room B-75 Amundson Hall 
G.B. Morey, PhD (Minnesota Gcologicul Survey, Retired) 

21Oct02 2 Island Arcs and Granite: The Voyageurs Area Room B-75 Amundson Hall 
Chris Hemstad, MSc (Vo}'llgcurs Nationol Pnrk) 

28 Oct 02 3 Tcrruncs Collide: Great Lakes Tectonic Zone Room 8-75 Amundson Hall 
Mark Jirsa, MSc (Minnesota Geological Survey) 

4 Nov 02 4 Penokcan Orogcnyand the Animikic Basin Room 8-75 Amundson Hall 
Mark Jirsa, MSc (Minrresota Geological Sur"ey) 

11 Nov 02 5 Banded Iron Fonnarion: Minnesota's Major Metallic Resource Room B-75 Amundson Hall 
Ri<:hard Ojak:angas, PhD (Univ. 0£ Minn - Duluth, Retired) 

25 Nov 02 Labor11tol'): Minnesota's Minerals and Rock.! Minn. Geological Survey 
Alan Knaeblc, BSc (Minncsola Geological 5111"\'ey) 2642 University Mc. W. 

13Jan03 6 DctritusofthcPcookcanMounWns: ThcSiow:Quanz11cofSWMinn. Location1obeAnnounccd 
Richard Ojaka.ngas, PhD (Univ. o£Minn - Duluth, Retired) 

10 Feb 03 7 A Continent Asunder: The Kcwecnawan Rift TBA 
Terry Boerboom, MSc (Minncsola Geological Survey) 

24 Feb 03 8 An Excursion Along the Nonh Shore and Boundary Waters Arca: TBA 
Agates, Zcolites, end Ancient Life 

John Green, PhD (Univ. or Minn - Duluth. Retired) 

3 Mar 03 L11bor11tory: Fossils of Minnesota Minn. Geological Survey 
Al11n Km1eblc, BSe (Minucsota Geological Survey) 2642 University Ave. W. 

10 Mar 03 9 The Paleowic Sea Invades Minnesota TBA 
Anthony Runkel, PhD (Minnesota Geological Survey) 

24 Mar 03 10 Karst Terrains ofSoutheasicm Minncsoia: Caves and Environ menial Problems TBA 
E. Calvin Alexander, Jr., PhD (Ulllv. of Minnesota) 

1 Apr 03 11 Jee Time: Glaciers Descend from the Nonhcast and Northwest TBA 
Carrie Patterson, PhD (Minnesota Geological Survey) 

14Apr03 Lliboratory: M1nnesota'sLandformsandLandsc1pcs TBA 
Ho""-ard Hobbs, PhD (Mmnesota Geological SW"Vey) 

21 Apr03 12 Glacial Lake Agassiz and the Fonnation of Lake Superior TBA 
Howard Hobbs, PhD (Minnesota Geological Sun·ey) 

5 May 03 Kimball Memorial Banquel - Role of Minerals in the Cultural M1s1oryofMmncsota TBA 
Mark Jirsa,. MSc (Mmncsota Geological Sul"\'ey) 



Grou11dwater a11d /Jed rock Strata of Carver County, Mi1111esota 
co111i1111ed from page 4 

The hydrogeologic s1ruc1ure in Carver Couniy consisis of several lnyers, most of which nre, or could be 
utilir.ed for water supply. at leas! for domestic purposes. The bedrock lnyers are not unifonn. due to 
upthrust along faul1lines and to erosion prior 10 glaciation. Older layers aree:i:.posed in upthrust areas and 
valleys where the younger layers have eroded. The accompanying diagram illuslrales lhe bedrock strain. 
The following descriptions summarize the 1ype of rock at each layer. 

The Prai rie du Chien group is a bedrock unit deposited during the Ordovician Period. This fonnatio n is 
present in the eastern and southweste rn portion of the County. Where this group exis1s, it is the first 
bedrock of contact in that area. It is comprised of dolostone, sandy dolostone, sandstone. and shale. The 
lnyer ranges in thickness from zero to 150 feet thick. Hi gh transmiss ivity is due to joint, cavities nnd 
fractures within. 

The Jordan sandstone is made up of fine to coarse-grained sandstone th111 occurs in much of the County. It 
is exposed as surface bedrock in a number of areas. The coarse-groined sandstone allows for high 
tr.tnsmissivity. It is grouped with the Prairie du Chien in the hydrogeologic structure of the County. 

The aquifer comprised of the Prairie du Chien group and Jordan sandstone is an important source of water 
in Carver County. About twenty-six percent of the bedrock wells interpre1ed by the Minnesota Geologic 
Survey are finished in this fomuition. Well yields range from 500 to 1000 gaUmin and can exceed 2000 
gal/min. This aquifer is confined by the Si. Peter sandstone in northern Chnnhassen and by drift e lsewhere 
in the County. 

Abou1 thirty-1wo percent of 1he bedrock wells are fini shed in an aquifer unit referred to as the St. 
Lawrence/Franconia confining bed. This un i1 acts as a confining layer due 10 i1s si lty and shaly 
composition. The formation is present throughout the County and is missing only in areas where erosion 
has created bedrock valleys. While it does perfonn a confining function, it does no1 comple1ely stop the 
movement of water. The rate of now through this format ion is slower than through formations typically 
considered aquifers. 

The lronton-Ga.lesvi lle sandstones function as an aquifer. The number of wells finished in this formation is 
s ignificant, but not as large ns the number finished in the formations above. The aquifer is present 
lhroughout the County and is absent only where dissected by bedrock valleys. 

The Mt. Simon unit is a major aquifer of the future because of its great depth. It consists primarily of fine 
to conglome rate sandstone, yet a lso contains scattered to thick beds of shale and silts1one. The Mt. Simon 
is quite thick throughout the County, with thickness ranging up to 300 feet. It underlies the enti re County 
and is confined by the Eau Claire sandstone. The Mt. S imon aquifer is exposed in the nmjor valley and 
fault areas in San Francisco Township (immedia1ely beneath me, as I write) and Hnncock Township. 
Although previously believed to be part of the HinckJey group. recent information indicates that no 
Hinckley sandstone occurs in Carver County. 

The finnl rock layer lo be con~ idered is termed the Keweenawan Supergroup. This unit is exposed in two 
smull nreas of the bedrock valley in southern Carver County. (Buried bedrock valleys in Carver County are 
deeper and expose more fom13tions than was suspected 15 years ago.) It is made up of intercafated units of 
shale and sandstone, and uhimately igneous rock. The da1a available at this 1ime indicates that this unit 
does not direclly affect the groundwater system in the County.-

Ne.rt time: Pan Ill ll'ill explore the gro11ndwater and bedrock i'alleys in Can•er County. 



Text of 1he Geological Marker at Goosebeny Falls S1a1e Park- Middle Falls 

Located in Lake County, on U.S. Highway 61, at the Goosebeny River 

THE GEOLOGY BEl-IlND THE WATERFALLS 

Aboul I. I blllion years ago. this continent began spliUlng apart along a rupture called the 
Mldcontlnem Rlrt, which extended from the Lake Superior region southwest to Kansas. 
During a period of about 20 million years, U1ousands of lava eruptions flowed out over a 
flat landscape. Layer upon layer of flows accumulated until the growing stack reached a 
thickness of up to 20 kilometers in the Lake Superior area. Masi of these flows solidified 
Into the dark volcanic rock called basalt. 

The waterfalls of the Gooseberry River show the layering of these lava flows. When 
basaltic lava eruplS at the earth's surface, the gases It contains form bubbles. which slowly 
rise in the viscous liquid. Rapid heat loss at the top surface of a flow causes the lava just 
below the surface to solidify quickly. This quick-hardening lava captures Lhe bubbles 
within ll, creating a zone of porous rock along the flow top. Because the interior ofa Java 
flow stays liquid longer. JIS gases have time to escape. leaving a solid section. After I.he 
flows here accumulated. warm groundwater percolated through the layers for a long time. 
altering minerals and softening the porous flow tops more readily than the solid interiors. 
This process left each flow supported by the weakened porous top of the Dow underneath 
IL 

If you walk on the flows nearby, you will see some polygonal patterns of cracks In the 
basalt The geometric shapes are actually the tops of rock columns that extend down into 
each flow. The columns fanned parallel to the direction heal was lost when each lava flow 
cooled. Slow, uniform contraction of the rock during Its cooling created the pattern of 
cracks, called columnar joints. 

The columnar joinlS of a flow and the erosion of the weakened flow top underneath It work 
together lo partition a flow into poorly secured columns. These columns are broken apart 
by weathering and frost. and the rushing water of the river removes the chunks from the 
downstream edge of the now. Thus, the way in which Lhese ancient lava nows erode 
produces waterfalls in U1e shape of giant slalrsteps. 

Erectcdby1heC.COlogica!SocictyorMtnl'IC50la 
in paruxnhip with the Minnesota Dcpanmcni orTranspona1lon, 

tbeMinnesotaC.COlogicalSurvey, 
andtheMinnc50laDepartmen1orNa1uralResouru:s 

2002 



Core Issue, co11t/1111edfrom page 3 

Dale Seuerholm, MGS assistant director. said most of the space crunch is occuning in states where there has 
been an upsurge in oil and gas exploration. 1be NRC study found state geological surveys - even those that 
have constructed core libraries or significantly added onto existing focilities within the past 15 years - repon 
16 percent or Jess remaining space. 

Minnesota law requires people exploring for minerals to submit data and core samples to the DNR. The 
agency began accumu lating mineral samples in the 1940s. but most of its matcriul started coming in when 
exploration for non-ferrous metals began in the Duluth Complex in the l %Os. Cataloging 1111 that data is 
another critical issue identilied by the National Research Council. Many collcc1ions suffer from insufficient 
'•metadata" - dttta about the data, which tells researchers where to look among the millions of specimens. 

But Minnesota is agnin better off than other slates. While some of the Minneso1a DNR data is protected 
during active exploration, much of it is open to other researchers and the publ ic. Much of1he data has been 
scanned :ind indexed and can be viewed on the internet at http:llmin-1rchive.dnr.state mn.us (note there is no 
"www" in the web 11ddress.) 

Geologists who access the Minnesota DNR collection are required to share any data they derive from it, such 
as chemical analysis. And one U ofM researcher went hunting for fossils among core samples from 
southeastern Minnesota. 

But most states aren't as well-positioned as Minnesota. Continued erosion of the notion's geological darnbase 
seems inevitable without some intervenlion by federal government, private industry and the geological 
academic community.-

Reminder .. your GSM membership expires September 30*- With your support, GSM can continue to 
offer a fine lecture program, provide area schools with an invaluable resource through the Outreach 
Program, and introduce you 10 1he pool of 1alented professionals in the field of geology. Fill in 1he fom1 
below, and mnil it wi1h your check, to Gail Marshal l, Membership Chair. 

Geological Society of Minnesota 
d o Gail Marsha ll , Men1bership 

l2232AJlen Drive 
Burnsville, MN 55337 

Membership Renewal • October 1, 2002 to September 30, 2003 

0$10 Student 0 $20 Individual DS30Fnmily 

0 $50 Sustaining 0 $100 Supporting 0 $250+ Guarantor 

PHONE(___) _______ E-Mail ___________ _ 



In the Mws ... Fossil Discovery 

Last M<r'/ , the fossilized remains of a gi011t marsupial lion were discovered in a cave in Western 
Australia. Alongside the lion were six partial skeletons of fellow gi011t lions, identifiable by 
thei r rdroctable claws Olld large front teeth. 

Operation Leo, as the upedition was called, was exploring three caves on the Nullabor Plain in 
Western Australia when the fossils were discovered. Also found were the fossils of the world's 
largest kangaroo and a wombat, the size of a small car. Palaeontologist John Long from the 
Westeran Austrolion Museum in Perth described the fossils as "the find of the century." 

Long believes that the caves must have been somehow sealed off, and trapped the animals 
inside causing their death. That would explain the perfectly undisturbed and complete state of 
most of the fossils . This find is providing a glimpse of what the Pleistocene period was like in 
Australia from 1.8 million to 10,000 years ago. While future expeditions are planned, these 
discoveries are being referred to as just "the tip of the iceburg". 

CJO Katy Paul 
690 1 West 8-llh Street 
Bloomington MN 55438 

10/112002 
Steve ERICKSON 
9393 Tumbeny Alcove 
WOOdbury , MN 55125 

--BBC News 

FIRST CLASS !HAIL 
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