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Glrl Scouts at Liiydaie Brfckyards 

ln September. twcnty·four clghth·grndc Cadene Girl Sroots from 
M"JllcGrovcronicip11tcdinadiiyof&1;1iviticsntLilyda!eBrickyardsin 
SI. Paul. The gi rl s eamed 1JH: DIQl•ig 111 th• 1'1131 i11ten:S1 patch by learning 
abou1rocll.fonna1lonsrrescminthc:pall,Uic loolsused incxcavating 
fossils,carccninEarthsdcncc,andthtcduca1kmnecdcdfor1can:erin 
S1C~na:. Thc:1irbdug.collectcd,andidcn1ir1Cdfossilsa1 thesite. 

Kirk Caner Mon• ofWwnerNature Cen1cr, and Salli Wilson from 
Associlllion of Women GcoscianiiiU as wc:ll llS Mqan Jo11e5, gm logy 
profdsor 111 Nol1h llcnncpin Community College. provided the cxptfl 
inSlruction for the r.cld c:xpi:rlmce. The OSM Outn:-.::11 Committee 
f;,cilillllCd the link bawem the Girl S-.1 lc:io:kdcoordinnDrPam 
Dominica me! rwooflho~ who led the fleld wort. 



ANNOUNCEMENTS 

Correction to list of lectures: 
FdJ. 27 Peter Hudlcston, "Geology Tour 

oftheBritish lslands" 
Mar. 6 Carrie Jennings, "Geology Along 

the Ring Road in Iceland" 
Ma.r. 27 Al Pekarek,~ A Challenging 

Futureforl'ctrolcum" 
April 17, Harvey Thor lief son, "The 

SearchforOiwnondsinCanada" 

P!m!HIJ!«'!rt.£1d: 
l!Weso;(J·2l01tlhcUnivcrsityofMiMCsotaEas! BHk 
e1 m11<u. Mlnnc1poll1. Uul!ding it I C ~1c comcrofUnion 
1ndW11hinglOn. 1'1.1l;ingramp !J 1dJl0t:n1 1crossUnion . 
f1>11111p,&0101hcwc:bsl1c: ~.clickon 
Wln1<:rl.or;1urc1,1ndthcn"Moptol..cc!llre." 

GSMNEWS 
Edilor: Kathy Ahlers 

(763)789-7143 
1hler1J02@umo.edu 

The purpose oflhis newsleuer is to inform 
mcmbcrsandfricndsoftheactiYiliesofthe 
Geological Society of MinnCSO(a. GSM NEWS 
is published fourtimcsayear: Fcbnlary 15, 
May 15, Augw11 15.and November 15. GSM 
/JEWS welcomes unsolicited Geology and 
Earth Science re lated wticles (up to 500 words 
long)andphocoaraphs. 

Dcadl!nefor articlcsubmission is three 
wecksbeforcthcdatcorpublication. Contact 
the editor if you have something to submit. 

OFl>' ICERS: 
Roger Be11cpe, President 

Ju.nct l-loppcr,Vice Pres/denl 
Dorothy Kuether, Secretary 

EdStcffi1cr,Tr11asr1rer 
Dir1.-c1or1 inadditiontothcollkerslisted 

above: Cindy Demers, Bill Farquhar, Kate 
Hintl.,Gcraldl'at1l,andSandySteffner. 

ScndullGSMrnembcrshipducs,change­
or-addresscards,andrcncwa\sto: 

Gail MarllhAll, GSM Membership Chair 
12231 Alkn Drive, Burnsville, MN 55337 

pho11c:(95l)894-l961 

GSM is 1 SOl(c)J nonprofit organization. 
Membership levels arc: 

SIOFuU-TimeS1udenu; 
S20 lndivKluals, 
SJOFamilies 

wtbsilc: http://www.g.11mo.org 
Add11-lclanaroom••c•lw.yJ-...,rcc•ICd! 

FROM THE DESK OF THE PRESIDENT 

HelJoal l, 
We arc in the second half of this year's lecture series. The 

firsl halfwenl very well wi1h great attendance. I expect thal the 
second half will go as well as lhc first half did. 

The field trip committee recently mel and has proposed 
several wonderful trips. 

The first field trip is to the North Shore, 10 be led by 
Professor Ojakangas. This will take place on the 19th -21 51 of 
May, 2006. For further infonnalion, contact Bill Robbins. 

The second will be a half-day trip to the Lilydale 
Brickyards, the Conner site of the St. Paul Brick Company along 
the riverflats in St. Paul. There, we will be looking at recent 
history and ancient history. This trip will be lead by Steve 
Erickson and myself: The pennil will allow collection of fossil s 
at the site. Children accompanied by an adult are welcome to 
anend, so plan to bring the family. 

The third trip is lo northeastern Iowa Details are still in the 
works for this one; possible dates arc late August to early 
September. 

We are still in the planning stages for next year's lectures, 
so if there is something special that you would like 10 bear, 
please let myself or Steve Erickson know. 

Looking forward to seeing all of you at the next lecture, 

Roger Bcnepc 
President., GSM 

New Editor ... 
Mere words cannol el( press our gratitude to outgoing edilor Katy 

Paul for her consistent, limcly, and dedic:ued worlc on the newslencr 
over the course of many )'Cllr'll. Katy will st ill write some articles, and 
will assist me a<1 I get orientOO 10 my new job these first few times, 
but she is free of the major responsibility wh ich is what she wanted. I 
will keep things much the same, and then gradually add a few new 
features. ldeasarewelcomed. 

Please consider contributing articles on geological topics. These 
ideasarcno1meanttobc limiting: 

"Areasttopiesorin1eres1 1oyou 
• Oesaiptions(andphotos)of lieldtrips 
•Locations or gcolog:icll signilicance to members 
•Tripsyouhavetakentoothercountrieslgcological rearureslherc 

As always, theedi1orreservestherighttoeditorreservethe 
article for future use. Send submissions to me via e-mail at: 
ah!erl)Q2®umn edu - Kolhy Ahlers 



Hints of natural gas reserves 
make Minnesota 
a potential future target for 
gas exploration 

Contributed by Harvl!)' Thorleifton, 
Minnesota Geological Suvey 

The State or Minnesota is encouraging the growth of 
economically significant 81ld environmentally 
responsible rC$0Urce industries in the State. The 
Minnesota Minerals Coordinat ing Committee therefore is 
promotingawarcncssofthcpotcntialfornaturalgas 
productionfromthoMidconlinentRifiinMinncsota. 
Althoughthcrehaspreviouslybecnspeculativcand 
unsucccssfulexplorationforoilandgasinthc 
Phanerozoic rocks of the State, this play would target 
older Precambrian rocks of southeastern Minnesota. 
Recent workl-class natura l gas discoveries in Siberia 
have demonstrated the potential in asimilar setting. 

The 1995 USGS National Oil and Gas Assessment 
(Palacas, 1995) indicates that the hypothetical 
Precambrian Midcontincnt Rift System Play consists of 
possibleoilandgasaccumulationsinstructuraland 
stratigr2phic traps within the 800 mile long Midoontinent 
Rift System. Gravity and magnetic surveys indicate that 
this middle P~crozoic, I . I billion year-old rift extends 
from Kansas to Lake Superior, and south to Michigan. 
Broad, transverse-fau lted rnedialvolcanichorstsarc 
bounded by high-Mgle fau lts and nanked by asymmetric 
scdimcntarybasinsupto30,000'thick,whilebasinsup 
to6500' thick occur atopthehorsts.. 

Structural and s1ratigraphic traps may have formed 
by crustal extension and sedimentary facies distribution, 
whilctectonicinversionlateinriftdevelopmentllkely 
produced compressional and wrench structures. Primary 
wgclswouldbenuvinl, dcltaic,andshorcline 
sandstones of the Nonesuch Formation and the 
underlying up per Copper Harbor Conglomerate, both 
with porosities up to I l'A.. Fractured shales also occur in 
the Nonesuch Formation, and sandstones with porosities 
up to 18% occur in the overlying Freda Sandstone. 

Nonesuch Formation shales up to 700' thick 
contains up to 3% total o rganic carlion (TOC) by weight, 
and live oil seeps in the White Pinc Copper Mine in 
Michigan confirm 1hat liquid hydrocarbons have been 
generated. Kerogensare1ype llandtypel,and 
moderately mature Tmax values of435-440"C have been 
determined. Althoogh the organic maltcr is oil prone, gas 
is the more likely urget due to the typical degree of 
thcfmalmaturity. 

I During extensional tcctonism, lhc Nonesuch 
Formation and equivalents may have generated oi l and 

gas,especiallyin thedeeperportionsofthebasins.prior 
to compressional tec1onism. In the shallower portions of 
nanking basins, a second phase of oil and gas generation 
probably occurred following dcposilion of Paleozoic 
sediments. Jn addition, hydrocarbons that might have 
accumulated during initial rifting may have re-migrated 
into structures formed during compression. 

Duals1agesof1cctonismwouldhaveproduceda 
broad rangeoftrappingconditions,withvaryingstylcsof 
fault- relatedstn.ictures. Tectonicinvcrsionmayalsohave 
crea!Cd structural feaiuresofvaryingscalethatoould 
containgiantaccumulationsofhydrocarbons. In 
Minnesota, scismicrcnection has documented large 
anticllnalfcatures,whiledragfoklsagainstrcvcrse 
faulting offer multiple reservoir possibilities. 
Stratigraphic traps also likely occur. Probable seals 
inc lude shales of the Nonesuch Formation, as well as 
tighthorizonsintheovcrlyingFrcdaSandstoneand 
Bayfield Group. Fault gouge may a lso account for some 

"'"· Onlyfivewellshavcpenetratedthelower 
Keweenawan Supergroup rocks that have the highest 
potential for hydrocarbon reserves. No commercial oil or 
gas accumulat ions have been confirmed. Drilling in the 
1980s at sites from Kansas to Michigan was stimulated 
by increasing awareness of source rock potential and oil 
5eep5; as well as improved knowledge of large reserves 
in other rift basins such as the North Sea, Gulf of Suez, 
and Pripyat Basin, as well other Precambrian terranes 
such as the Lena-Tunguska Petroleum Province of 
Eas tern Siberia, the Sichuan Basin of southern Otina, 
and the Upper Proterozoic lfoqfGroup of Oman. 

The rift is regarded as a high risk play by USGS 
bccausefewwellshavebcendrilled,potentialsourcc 
rocks are known to be or may be overmature (and hence 
the gas may largely have been driven olTby excessive 
heat and pressure), and because reservoir porosities in 
some regions may be unfaV<>rable. However, it seems 
reasonabletospcculatethatsourccrocksmayhavemon: 
favorablelcve lsofthem1al maturityifprcsenta1 
shallowerdepthsofburiolalongthcbasin nanks. 
Dri ll ingdepthswouldvaryfroml,OOO'toas muchas 
25,000'. 

It is conceivable that a major hydrOC11Ibon producer 
maylakeanintcrestin Minnesola,andmayspendtensof 
mill ions of dollars doing so, If the people of Minnesota 
chose toauth0l"i7.Cago-ahcad for exploration through the 
customary permit1ing procedure. Many Minneso1a 
residents would be pleased to sec the direction of now in 
gas pipelines reversed should success ensue! 

Reference; Palacas, J.G. 1995. Superior Province. United 
States Geological Survey National Oil and Gas 
Assessment; 
.h!!o;//energy.q usgs gov/ojlgaslnogalindex h!Jn 



PRESENTING ... 

North Shore Field frip 
MAY 19 - 21, 2006 

Trip Leader: 
Professor Richard Ojakaogas 
University of Minnesota, Duluth, MN 

BASIC ITINERARY 
Leaving the Twin Cities by bus at 4 

p.m., Friday , May 19, traveling to 
Duluth Lake shore Canal Park Inn and 
staying over Priday night. Leaving at 8 
a.m. and traveling along the North 
Shore, staying at the Grand Portage 
Casino Hotel over Saturday night, and 
returning to the Twin Cities on Sunday 
evening, May 2 1. 

WHAT WE' LL SEE, HEAR ANO DO 
We should see many signature 

"textbook" rock formations,, vesicular 
and amygdaloidal rocks, waterfalls 
galore, and have a few opportunities for 
collecting. An extra perk: stories of 
Ojaka.ngas' li fe living in Northern 
Minncsola, from his chi ldhood to the 
prcscnl··growing up on a farm on the 
Iron Range, hi s worldly travels, etc. On 
the Iron Range trip, his personal stories 
brought out the richness and character of 
the area. Also, trip partici pants might 
bring books written by Prof. Ojakangas 
to be autographed by hi m. 

COSTS 
The total cost will be approximately 

S 11 5 to S 120 asswning double 
occupancy, no t including food or tips. 
(For food, plan on 2 or 3 di.tmers, 2 
lunches, and 2 breakfasts.) Of this, $50 
pays for leader and bus combined, 
assum ing a full bus of 54 people; and 
$65 to $70 per person pays for the two 

hotel nights combined, ~ing double 
occupancy. 

Not included arc food and tips-for 
the bus driver, for people who serve food 
(if not a buffet), possibly tips left in 
rooms, and, for those few who bring or 
take home the kitchen sink, luggage 
handlers and rock movers. People could 
join the trip in Duluth and we m ight be 
able to acconunodate people wishing to 
stay in State Parks. 

RULES 
There wil l be no smoking nor 

consumption of alcohol on the bus. 

If you arc interested in 
participating, please contact Bill 
Robbins as soon as possible. 

651-739-1146 
robbins.wb@comcast.net 

SEEK and Ye Shall Find 
by Doug Zbikowski 

SEEK is Minnesota's web-based interactive 
directory ofenvironmemal resources. ('SEEK' is an 
acronym for S.haring f;nvironmental f;ducation 
Knowledge.) GSM, through the Public Service and 
Publicity Committee, has recently become a partner 
with SEEK (membershi p is free}. Check out the SEEK 
web site at : htm://www.seck.state.mn.us. 

From SEEK's home page, if you click on the 
calendar feature, you will see a chronological list for 
the near future that includes our upcoming seminars. 
Just cl ick on an event to get more info. Links are 
active; try clicking on the vita of one of our speakers. 
If you want to sec a complete list ofG SM categories, 
from the home page, click on partners and then select 
GSM from the resulting list. Also, SEEK is completely 
searchable---from the home page, try searching for 
'geology.' As the results show, GSM is a major player 
in the field. 

Presently, SEEK isn't well known (about 2,000 
hits/day), but as use increases, it could help to make 
our activities more accessible 10 the public. 



Book Reviews 
by Paul Martin 

Catastrophic 
Consequences 

A popular take 
on geologic catastrophes: 
Simon Winchester 

Simon Winchester, an Oxford-trained 
geolOgist, has written two popular geolOgy 
books Jn the last three years. By "popular: I 
mean !hat most people who have an interest 
in geology and Its Implications for the world 
wm find the books comprehensible and 
usually engrossing. Professional geologists 
who want all the lechnlcal details will learn 
much, but may be annoyed by the large 
number of pages devoted in both books lo 
social-hts torlcal background and social 
Implications of these geological events. 
Both ol these books are written !or people 
like members of GSM, and I think you will 
enjoy them. -Paul Martin 

The books are: 
K'akatoa, Tiie Day the World 

Exploded, A11g ust 27, 1883 (c. 2003) 
Mostofushavchcardaboutthegreat 1883 

ei.:plosion thatlevclcdtheislandofKrakatoa in 
what is now lndoncsiP.. Reading this book gives 
youthechancc 1o!ind ou1howithappened,what 
peopleexpericnced !irsthand,andwhacthe 
immediate 1111d tong· tenn aftennaths were. The 
book lms 384 pages of narrative, plus 31 pages of 
recommcnda1ionsfor(11nd in onecase,against) 
cxtrarcading,anda11index. 

Warning: the second map, showing the 
eastern side of Sumatra and westt.'m edge of 
Java, is hard to decipher. (l"mbeingpolite.) 

A Crock in the Edge of tile World 
(c. 2005) 

This is a comprehensive description of the 
1906 San Francisco earthquake and the ensuing 
fire which destroyed a large part of the city. The 
book is 385 pages of narrative, plus 80 pages of 
appendix. It includesbriefdescri!>'ionsofbasic 
and not-so-basic geological jargon: lectonic 

plate theory, subduction, and of ooum strike-slip 
faults. As in ~Krakatoa," Winchester gives us a 
largemeasureofthehuman s ideofthetragcdy. 
Whoweretheherocs,andwhowcten't? How 
did the quake and fire give an important boost lo 
one of the largest rdigious movements in lhe 
work! loday, and whatdkl the San Francisco and 
Californian politicians, and theircommCTcial 
allies( nwnely the Southern Pacific Railroad )do 
to emphasize the importance of the fire rather 
than of the quake? 

The book includes interesting descriptions 
of the author's trip around the North American 
tectonicplatc,fromlcclandtoCharleston,South 
Carolina; New Madrid, Missouri; Ala~ka; and 
Ye11ows1oncrark. 

After you have read these books you 
should have pretty good answcn to the following 
questions: 

I. People in North America and Europe 
were able to sec results of the Krakatoa 
explosion.Whatwen:thosevisiblercsults? 

2. A large percentage ofSan Francisco was 
leveled in 1906. Fonunately the day before the 
quake, a comprehensive plan fo< redesigning the 
city had been delivered to 1he city fathen by one 
oflhenation'sgreateslurbanplannersDanicl 
Burnham. Burnham was responsible for much of 
thetum-of-tlic-last-centuryenlargingof 
Washington DC, (extension of the mall, design 
ofUnionstation,andcn:aiionoftheLincoln 
Monument), and in Chicago he personally 
designed many of the most impressive buildings 
constructed to replace those destroyed in the 
''Great Fire"of1871. Bumhwn was anxious to 
helpadvisehowhisorsimilargrandioseplans 
couldbeuscdtorebuildSan Francisco. 
However, if you compare a map of San 
Francisco from before the disaster to a modem 
map, theonlysigninc1mt differcncesare 
enlargement and changes due to new highways. 
Onehundrcdyearslatcr,mostcverythiugclscis 
unaltered. Why were Bumhan1's plans never 

"""' 3. Why did many of the politicians and 
commercial leaders of California down play the 
importance of the earthquake and imply that the 
fire was the more imponan1 problem? 

4.Winchesterdcscribes howlhceroption 
~uency of several well-known Yellowstone 
Parii:geysersincrcased significantlyin early 
Novembcr2002. What is the theory as to why 
that happened? (Incidentally an anicle by Tom 
Smalec in our GSM Newsletter, Spring 2003, 
described Val Chandler's explanation of a 



similar cause-and-effect relationship involving 
Minnesotawelb. You can read lhatanicleon the 
GSMwebsite.) 

5. How have engineers attempted w reduce 
thechancesthattheAltikanoilpipelinewill 
break due to movement along the "Denali 
Fault"? 

AnOlherrecenlbookbyWinchester is: 
"The Map Iha/ Chongedthe World~ c..2001) 
This sh1dy uplains how eorly J<J" ..ceruury 
engineer Wiiiiam Smith prepared a surprisingly 
detailed geological map of England and Wales 
in 18/J workingaimos/completelyaione. This 
11wµ compares very favorably to similor modern 
maps, which are of course produced by large 
groups a/ professio110/ geologists and 
car1ograph11rs, u.J/11g modern instrume11ts. 

-PM 

---·--·-----
To the Badlands and beyond 
June 2005 Field Trip-
A Few Highlights 
By Dick Heglund 

It might be described as simply the 3 
B's and OT tour. However, that would 
dismiss some or our country's most 
interesting scenery and geology. The 
Badlands or South Dakota, the Black 
Hills, and the Bighorn Mountains of 
Wyoming arc truly spectacular and a 
worthy study or geological processes. 
This region included singular structures 
such as Bear Butte and Devils Tower 
which hold deep spiritual meaning to 
Native Americans. 

The field trip, under the superb 
leadership or Rick Uthe, began at the 
eastem end or Badlands National Park. 
The Badlands might be best described as 
a ' wall' which is the north bank of what 
is now called the White River. The rock 
layers which are seemingly 'level' are 
geologically young, most being 
deposited by slow-flowing streams 
during the Tertiary Period, 40 Ma to 28 

Ma (Ma short for millions of years ago). 
The weathered sediments crune from the 
Big Horns and Black Hills. Volcanism 
to the west also conlributed to the layers. 
Among the features we saw were faults 
(not many), paleosols (buried soil 
horizons), and stream erosion. 

Our tour moved on to Rapid City 
where we visited the Geology Museum 
at the South Dakota School or Mines. 
The muscwn is open to the public and 
has excel lent displays or rocks, minerals, 
and fossils from the region. 
We 'headquartered' in Sturgis for the 
next five days whi le Rick Uthe 
explained the Black Hi lls. (I cannot give 
enough credit to Rick and Walt Blowers 
for their superb preparation or the Field 
Guide. 

The Black Hills can be described as 
a dome, elongated north and south and 
rolaled to the east along this north-south 
axis. Erosion has shaped the upper 
layers into foatw-es called hogbacks or 
ridges trending north-south. The dome 
was formed from the stress or 
compressional forces from the west, on 



the crust. Exposed in the center of the 
Black Hills are crystalline and 
metamorphic rocks dating from 2500 Ma 
to 1700 Ma 

Surrounding this •core' are 
sedimentary rocks uplifted about the 
same time as the Rockies. Weathering 
and erosion have exposed these rocks 
much like layers of an onion, becoming 
younger as 1.hey are further from the 
'core' . 

No analysis of an area subjected to 
crustal forces can be pul simply, as we 
were to discover. 

A smaller area of the 'core' called 
the Lead-Deadwood Dome was 
defonned, and nuids rich in minerals 
permeated the rocks creating ores 
containing gold. Mining of these rocks 
became the Homestake Operation. After 
producing millions of ounces of precious 
metals, the mine is now closed and 
filling with water. 

While much of the doming of the 
sedimentary rocks of what is now 
western South Dakota occurred 5 to I 0 
Ma, 1.he region was subject to scattered 
intrusive igneous activity about 50 Ma. 
These resistant bodies are now visible as 
cutting stocks, dikes, laccoliths, Bear 
Butte, Devils Tower, and other 
mountain-like sites. 

Unfort\ll\ately it was raining when 
we visited Mt. Rushmore National 
Memorial. I had not been to the 

Memorial since the old visitor's center 
was there. Now a massive structure is in 
place along with parking ramps to 
accommodate the many tourists. 

We saw the famous Needles, which 
are composed of 1760 Ma granite, the 
same as the Mown Rushmore 
monument. For a change of pace, we 
stopped at the Mrunmoth dig in 1-101 
Springs. Thls is a commercial site, but 
wc11 done. 

The next day most of the group had a 
tour of Jewel Cave National Monument. 
The cavern formed along slress joinLc; in 
limestone which is older than 300 Ma. 

We are now in Wyoming, with very 
different scenery. The peaks arc isolated 
and uniquely shaped. The most 
spectacular of them is Devils Tower. 
One can literally touch the vertical face 
of the tower. There is some 
disagreement over the events tha1 led to 
the fonnation of the tower; was it an 
intrusive structure, stalk-like, now 
exposed by erosion, or was it the 
remnant of a volcanic neck. the result of 
50 Ma of erosion? 

Coal is the major fuel source for 
generating electrical power in our 
country and Wyoming has cnonnous 
reserves of it. We visited the Eagle 
Butte Coal Mine observation area. 
Fortw1ately a mine supervisor saw our 
caravan and stopped to describe what we 
were observing. 

This is the point ot which I departed 
from the field trip, which went on to 
ex lore the Bi I lorn Mountains 



··············································································· 
Pla11 11ow to atte11d ••• 

NORTH SHORE FIELD TRIP 
May 19- 21 , 2006 

Trip Leader: Professor Richard Ojakangas, U of M, Duluth 
Reservations Being Taken Now Details on page 4 

Kimball Memorial Banquet 

Mayl, 2006 
5 p.m. meal/6:30 p.m. talk 

0 •SAME LOCATION AS LAST YEAR.-.• 

Grand City Buffet 
9812 Highway 7, St. Louis Park 

(in strip mall at NE corner of Interstate 169 and H'wy. 7) 
952-912..0888 -

Speaker: jolm Goodge, PhD, University of Minnesota, Duluth 
"Under the Ice in Antarctica-Exploring the Last Continental Frontier'' 

GoologicalSocictyofMN 
c/oKathyAhlcrs 
P.0 . Box21196 
Minncapolis...MN5S421 

MinnesolaGeologlclilSurvey 
Haf'l'e)'ThOOeiflon, O...ectot 
2642U~AveW11t 
St Paul. MN 55114-1057 
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