
I! °''·~ ~"-Sul'RI 

•0~ 3 0 1992 

BKARY 
~~ 

GEOLOGICAL 
S OCIETY OF 
MINNESOTA 

NEWS 
FALL 1992 

VOLUME XI.NI. NO. 3 

CONTENTS 

~~du3f.n~c~!}fu 
Jurassic Park 
Book Review I Amazing Geology 
From the Survey 
Minnesota Map 
Board News I BIOS 
Metamorphism ln the NEWS 
~~'War Coes Christmas 

Annual Meeting Combines 
Business and Pleasure 

on Sept..t>er 28, 1992, th• Old Country 
Butf•t Maplewood ••w th• annual CSM Fall 
Heetin9 ~draw down~ at th• ateMI tables as 
hungry -.!:let'• fuel9d up for a last field 
trip down -...ory lane. Preaident, Dwight 
Robinaon, called for report:• froia the 
varioua c~Ltt- chair• and then called 
for the election of n- directors. 
OLrectora whoa• two year tarllUI had e~ired 
were C>Qtothy Kuether, Sylvia Hupplar, Allen 
Cox and TOUI Lonaky . NCJ111in a11a wax:• Ed 
Huppler, TOlll Caaey, Tom Loneky and Eva 
Selander. There were no further 
nominationa. All eandidatea were voted in 
by unanimoua voice vote. 

With the "lhlp of 1t1t•" back on course, 
the fun could beqln. Barbara Gudmundeon, 
recently b1ck from cataloguing diatom& in 
Iceland, 1ent fragment• of various 
Icel1ndlc volc1nic1 around the room while 
1h• 1h1r9d t1le1 of where th•y came from 
and how 1h• got th-. P'OC"tunately, diatoms 
did not con1WM 1U of heC" t'-- in the land 
of ice ind Ure. 

Nert, GSH pion-r ~r, Eva O'Leary, 
rec1lled th• early d1y1 of the Society. 
flack. then {lite • J01 and 401) , -.ibers gave 
th• lecture• and conducted field tripe! 
Sh• 1110 brou9ht photo• of 1c.e e4rly field 
trip1. Except for •~ of the clothe&, 
the•• picture& could hive been tUen last 
1111on. It w11 9r1tifyin9 to •- how GSK 
h11 endured 1nd re1i1ted ero1ion over the 
y11r1 . 

Speaking of 1ro1ion, the recent exposure 
of one of the world' a best specimens of 
ryraon9H11ru1 re" ha• created a furor over 
the que1tion of ju1t whom shO\lld •own• 
(have ri9ht1 over, control) feud.ls. A 
priv11t1 fo11il CORlpany dug up the f ossil in 
1990 . In Hay 1992, the bones were seized 
by 1 fed1r1l po111. Himber TOlll Casey 
traveled into the eye of the 1torm when he 
a ttended the Northern Pl1in1 GOvernor's 
Conference entitled "1'011111 



•CIOGIU\uedfrompmgc)• 

Future.• Tom preaented the cases for and 
againat •pubU.c• va •privata• ownership a• 
preaented at the conference. The iaaue 
remains aa unaattl•d aa it la unsettling. 

Member• then recalled highlights and 
•lowlights• of the 1992 field season. 
(COnaiderable time waa apent underground in 
mines and caves). Slides and discussion 
ended around 9 p.111. and the 11188ting 
adjourned. 

Submitted by 
Dwight Robinson, President 

It Was A Good Summer 

Jun• 15 - Ju.n• 26 i Southeast. N.isaouri 

Leadera: Richard Uthe and Mary lt:illlball 

About thirty members traveled to 
southeast Hiaaouri to study sedimentary 
depoaita ringing eJ(poaed igneous core (St. 
Francois Mountain•) with stops at the Old 
f.f!ad 'Fial t Mine, Ronne Terre Kine, the 
Viburnum Trend (New Lead Belt, Buick Hine 
tour), Kanmoth Spring, Mingo National 
Wildlife Refuge and Onondag<!I Cave. 
Hi9hlighta included deacent into the lead 
111inea and &ac•nt to view the world'11 
largest •bathtub• (re11ervoir atop Proffit 
Mountain, Union Electric Power Plant). 

July 25 " 261 Jtarat Area, 
Southaaatarn Nimieaot& 

Leader: Calvin Jl.leJ(ander 

Thia two-day trip covered two roadcute, 
the Olmetead County Landfill, and 
di11cuasion of dye tracing at the Fountain, 
Hinneeota coacunity drainf ield. Tours of 
Nia9ra and Mystery Cave.s took us deep into 
the recess•• of ancient caverna. On a 
visit to P'airvi- Blind Valley we observed 
a creak disappearing into a sinkhole. Our 
final stop Rifle Hill Quarry 

(a working, foaailiferoua Q\.larry) where 
aome of the attending thirty-eight members 
found 400 million year old fossils. 

Jl.ugu•t 151 Cedar Cr.ak Ratural Bi•tory 

Leada.rs: Dave Grigal and Ed Nader 

Twenty-four ~r• •logged thro1.1gh bOQ 
and field on thia ona-d&y trip. Cedai: 
Creek is an experimental ecological reserve 
operated by the U of H. The area derives 
from a glacial outwash sandplain (Anoka 
Sandplain). Dave Gri9al took a couple of 
30 foot soil borings and Ed Nader dug into 
the aand so we could observe sedimentary 
layering. What a •urprise to discover also 
that Minnesota haa an active aand dune. 

saptembar ll .t. 131 Vi.rgiDi.a-BTeleth Area 
of the Mesabi. Iron Jtange 

Leader: Jim Walsh 

Thirty-eight -mbera traveled to the iron 
range on this lovely fall weekend. we 
learned there i• a folded erosion surface 
(unconformity) •eparating older Archean 
granites, matamorphoaed aedimenta.ry rocke 
(metagraywacke), and aiatamorphoeed basaltic 
lava flowa (pillowed gr-nstone), all of 
which are a.bout 2700 million years old, 
from younger Proterozoic iron formation, 
Q\.l&rtzite and alate of the Animikie Group 
(about 2200 million ,years old). The older 
metagraywacke has been intruded by gold­
bearing Q\.lartz veins, probably derived from 
small granite-like intrusions nearby. The 
metagraywackea show evidence of being 
deposited by underwater land slides 
(turbidity currant•) in a closing marina 
basin. 

A special thanka to all our trip 
coordinator• for a job -11 done: Dick 
Uthe, Ha.ry tUmball, Eva Selander, Don 
swensrud, Galen O'Connor, Judy Hamilton and 
Paul Lemke. 



Jurassic Park Revisited 
or 

Forever Amber 

.Just when you thought it was aafa to go 
back outside, Juras•Lc Park notches another 
atep closer. The dlnoaaura Ln Michael 
Crichton'• bestselling sci fi thriller are 
reconetituted froai the blood IMH1la of 
insect• trapped in ancient Ulber. 

scientists at the Merican Museum of 
Natural Biatory have succeeded in 
extracting fraqmenta of ONA from a 30 
million year old tarmita trapped in ambei: . 
uaing a technique of molecular biology 
called PCR ("Polymerized" Chain Reaction), 
the tiny fragment could be amplified and 
"fingerprinted." (DNJI. La made up of base 
paire; the order of the11a baaea differs for 
each apeciaa, The closer the apeciea the 
more closely their baaa pair• will match). 

Horpholoqically this primitive looking 
termite looked lLH aOCMthing between the 
cockroachaa and th• t•rmit•a. Was it a 
~1111asin9 link?~ Th• gene• said no. You 
c&n read more about thi• atudy and its 
implication• in Science Magazine. Vol. 257, 
sept8111ber 1992. Befor• you lock your doors 
and window• againat the velociraptors, you 
111i9ht now want to check that the termites 
didn't 9et ther• firat. 

Submitted by 
Dwi9ht Robinson 

Book Review: Amazing Geology 

In the cold winter of 1991, Robert Sloan 
waa speaking to the Geological society on 
Precambrian foaail life. He also 
recOITl!l8nded a book, 01111 in soace (W.W. 
Norton, 1988), by hl• friend and colleague , 
Preston Cloud. contemplating historical 
geology in thi• nearly teJCtbook fonna.t, I 
found a reading oasis. 

A.a &n av id lay reader of geology, I was 
delighted to read a ecientiat-in-the-field 

book which waa part of a Comnonwealth Fund 
aeri•• don• with th• belief that it's 
illlportant for the general public to have 
acceaa to what acientiata are learning, 
thinking and doing. Certainly out of 
shared idea• COIDQ cultural reflections and 
the hope of a better world. 

Not only doea Cloud present. the usual 4.6 
billion year history, but he preaenta many 
theories acientiata hold auch aa the 
aourcea of original water and the influence 
of that water throughout time. The 
presence of the earth• a early carbon may 
have come from cornets and aateroida. These 
are not done in apeculation, but based on 
scientific method . Evolution brings many 
questions and obaervationa auch as a mammal 
may return to the aea, but will not become 
a fiah or an octopus . Stromatolites first 
thought to be ailnple chemical concretion 
have taught acientiata they can be wrong 
~d their d•coding ia preaenting a picture 
of pre-phanero~oic life and environment. 
Cloud diacusaea eJCtinctiona and ne.r the 
end of th• book asks, MHow can our speciea 
JDOat affectively come to terma with nature 
&nd itaelf?~ 

Oatis in $p•c• can b8 ordered through 8. 
Dalton Bookatorea, available only in 
hardcover, for $18.95. 

Subcaitted by 
Margret Rodina 

Notice to all Members 

RENEWAL REMINDZRI Check the mailing 
label on this newsletter for SIP in the 
upper right hand corner. The year 
indicates your membership eJCpiration date. 
If the year ia '92, our record• indicate 
you have not renewed your mernberahip for 
1993 aa of thia mailing. All you need to 
do to renew i• pay your dues for 1993 . 
Kember11 are th• Society. If you are 
uncertain about your membership statu.s, 
contact Membership Chairperson, Fran 
corcoran. Thank.a. 



Minnesota Geological Survey (MGS) 
Celebrates 120th Year 

by Priscilla c . Grew 

The Hlnnaaota Geological Survey, a unit 
or the lnatitute of Technology at the 
University of Hinneaota, is celebrating ita 
120th year of research, teaching and 
service to Minnesotans. The Survey, 
founded in 1872, had a close call last year 
when it waa in danger of being abolished 
and endured a veto cri&ie lasting 7 montha. 
However, thanks to active support for HGS 
by the earth eciencea convnunity and the 
public, funding was restored by a new bill 
signed by Governor Carlson on January 17, 
1992. The lagialative vote to restore the 
Survey was overwhelming--196 to 1. {Rumor 
ha1 it that the no" vote was the result of 
a prankster pushing the electronic voting 
button for "no" for an absent legislator! I 

The Survey i• back to normal in the new 
fiscal year, and has expanded its 
activiti•• with new funding from the 
Hinneaota Environment and Natural Reaource• 
Trust Fund and contracts purauant to the 
Groundwater Protection Act of 1989 and the 
Mineral Diver•ification program. 
Legialative corrmiaaion on Hinneaota 
Reaourcea (LCMR) recon.ended that the Trust 
Fund (aaaociated with the state lottery) 
should help accelerate geologic mapping at 
MGS, The Survey ia now worKing on county 
geologic atlaaea in Fillmore, Rice, and 
Stearns Counties, and on regional 
hydrogeologic aaeeaamenta in the Red River 
region and in Minneeota' a eouthweetern 
countiea. 

on the publication front, MGS is very 
proud to iaeue the new Rameey county 
Geol09ic Atlaa, which - hope will be of 
great interest to people living in St . Paul 
and the Metro area. We think it is our 
beat county atla• to date. Also this year 
we published the new color versions of the 
state aeroma9netic and gravity mape--the 
result of over a decade of work paid for 

from the cigarette tax, as 
recoaimended by LCMR. Theae are epectacular 
geophysical i-gea reflecting properties of 
the hidden bedrock below Minneaota--great 
wal 1 han9im~• aa well aa interesting to 
earth acienti•ta and industry! 

The image accompanying tbie article la a 
black-and-white veraion of the aeromagneti.c 
map. G.B. Horey, the Chief Geologist of 
MGS, has compiled a new bedrock geologic 
map of Hinneaota to replace the page-size 
"placem.at- version of 1976; a etill more 
generalized veraion will be printed as a 
color poetcard. The new map drawe together 
information from the geophysical aurveya, 
acientific drillin9 through the overburden 
of glacial depoeite, and recent bedrock 
mapping. 

we hope members of the Minnesota 
Geological Society will atop by the Survey 
to look «t our new maps. Hope to aee you 
soon? 

Priscilla Grew ie Director of the 
Hinneeota Geoloqical Survey, 
?642 Un!vereity Avenue, 
st. Paul, Minnesota 55114 

History In Stone 

There ara thousand• of good raaaon• to 
viait the newly opened Minnesota History 
Center in St. Paul. The building's 
exterior feature• native atone - bands of 
buff-colored Winona travertine limestone 
and gray granite from Cold Spring, 
Hinneaota. Accent• of copper and Georgia 
marble help link the Hiatory Center to the 
State Capitol building nearby. 

Cnalarun Aq .... 11t 1nvi:nd>1111c (phylum Cocic11tc111G1) indl>d111c jellyf.wt. JU 

•11C1D011e1udro1111L l'msilmidaria11Sdaltfroml1.1crro1tl'OIDO(. 



'Tlm ii Ni aniriaaJ 111111p: ol Mon-. -X with a rompu1cr. Shgbt vanatioris 1.11 the mapcl>il' propuua ol hcdroct rub: 111 .. I.Ill&&'< pog.ibk. UAU& 
lhclh&ii.ld>l1&fromthc1eromap11c.,...q",lllc«mputcrploll•pM:l:11rek>oltirl&lt.kc•~pcyou-ldtufromu&lrpla-1hlllcsualJWu11J 
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i11Lh.q;..,..p:,llM:compu1erploued1llcpon11re11111oirp111c ... 11~""""'1fromllM:-~a1ulM:lou1-o1.Sckpa>L ~ollllciMJOf 
fca111'"'* ea.ily aeca are the Mld-Coa1111en1 Rill, 111¢ OWu!ll Compia. the VemW- Pa"11, aDd the &JU! r)'$1CISI ol llOfthwat tttlld1111 dika (•ppcarill& N 
puallcl lines) '" 111¢ Pnambnan bedrock. 

Paleomapt- "foll;il 1Mpw:Ui.1t1", 1.c., the mapc1am plUe<ll "1lcA roclis -re formed. Paleom&~llC lraccl are 
llied101nicr1llc1>n11naloricn111ionolrocksandthcirsutisequcnt-fl'ICnt1d11e1opla1e1«tori10L ""' 



A Word Or Two 
About Our New Officers 

the September Board meeting, new 
officer• -r• elected for 1993. A lll.in1-
1ntroduction of the new officers- elect 
follows: 

Judy Baailton, Pre•id-t1 Judy says she ia 
an ob••••ive "rock picker" whose love of 
rock• beqan in childhood on her parent a' 
aouthweatern Hinneaota farm. She used 
pebbles and atones to decorate mud pies and 
window Billa and had her very own rock pile 
behind the grove. Judy was introduced to 
GSH by Barb Gudmundson and has been a 

member for 2 1/2 yean. Although yearning 
to be a noveliat, Judy earns her living aa 
a word Proceaain9 Specialiat at a Kple. law 
firm. 

Conrad Nelson, Vice PJ:eaidant1 A member of 
GSH since 1979, connie discovered the 
Society when he wandered into the GSM booth 
at the Hinneaota State Fair. COnni.e joined 
the Society after attending a lecture that 
fall. A retired air force officer, he has 
three degr-• ln aeronautical engineering 
and i• a m&lllber of MENSA. 

Dwight Robia•on, S.cr.t•q: ~ight haa 
been a GSM member aince 1975. Dinosaurs 
ignited hi• life-long interest in the 
hiatory and role of life on the planet. 
GSH •peak• right to these issues and he 
contends without any reaervationa that 
anyone who knowa nothing of geology, 
doesn't know enough. When not dreaming 
about aqee paet or the future poesible, he 
work• ae a plant protection specialist for 
the Hinneeota Department of Agriculture. 

~d Buppler, Treasurer1 Dr . Huppler and 
Sylvia attended a GSH lecture in 1981 after 
aeeing a program schedule at the Sun Ray 
Public Library. They went on a field trip 
to Duluth that •ame •ummer during some cold 
and rainy weather. Ed recalls thinking 
•Theae people don't know enough to cane in 
out of the rain.• He haa previously served 
a• Tr•aaurer for two ter111s. Dr, Buppler is 
a retired surgeon. 

Metamorphism Hits the NEWS 

With thia i••u• of the NEWS, we are ueing 
a new format. Since tha old fonsat wa• 
ue.ed for aeverel yeera, we thought a new 
look would be refreshing. We hope you will 
agree. 

The map you •- here and in the masthead 
la a computer generated aummary of the best 
available info:r?Qation a.bout Minnesota• a 
bedrock 9eoloqy. It wae created by Val 
Chandler of the Hinneeota Geological 
Survey. Val la a geophysicist and 
eupervieor of the aeromagnetic eurvey 
program 1979 to 1991. He warns such cnape 
may look very different 100 years from now 
ae new data comae in. For now, thia 
remain• one of the best we've seen. It was 
uaed in an article in the Kay 1992 ieaue of 
the U of M publication Opd4te. We plan to 
run this article and more information on 
the map in an upcOCDing i.eue of the NEWS. 

Let us know what you think of the n­
NZWS. Member idea.a, co111.111ente and 
.l.llt!mi.a.l.i are alway• -lcome. 

'"""' \ The Editors 



Geology Goes Xmas 

Try theee over on your (electronic) piano .... to paraphraae the tickler pa9e from thoae 9reat 
old piecea of aheet m1.1aic froa1 the turn of the Century. Spread thoee rocka around the Xmaa 
tree and aing a 9eo Xmalil song I 

Chip and Flail 
('l'O the tune of Jingle Bella) 

oaahing to and fro, 
In a crack bang nab rock way, 
MoreM the hill• - 90, 
Sacking rock• all day . 

Steel on rock face 11in9a, 
Specilnana take flight, 
Oh what fun it ie to ewing, 
Thoae picks with all our might I 

Chip and Flail 1 Chip and Flail I 
Chip and flail all day I 
1'11 that fun la now a ton 
Of rocks to put away I 

The x.aa 8on!J (Geo StJl.•) 
Waa it Santa or &o.etbi.ng Blae? 

(Sung With Peel.i.11911) 

Magma bursting out ir. open flame•; 
Glaciera glide and rivers flow1 
Cr.atone adding exotic terranea; 
And fault lines pritDed to juat !et go. 

Every now and then . . . a vi•itor from outer space; 
Makes the atmosphere burn bright; 
Whiatling down at a terrible pace; 
What'• there to see won't sleep tonight, 

There are big Chllnge• on the wily 1 

Species big llnd small call it a day; 
J\nd later prying eyes are going to spy; 
Iridium in amounts that a.re way too high! 

But thinga are not always juet what they seem; 
No matter what we think was true; 

O.ck the Balla (with Bonea of T. re:ic) 
(Sung lightly with spirit) 

Deck the hall• with bone• of T. re:.: 
Fa la la la ... 

Crankin9 up the hoist• and derrick• 
Fa la lll la ••. 

Mount we now our bony treaeure 
Fa la la la .. . 

Si• inch t-th in might 1118aaure 
Pa la la la ••. 

Stack those bones in perfect order 
Fa la la la .. . 

Reinforce with pins and IQOrtar 
Fa la la la •.. 

Ona false move and we•re in trouble 
Pa la la la ••• 

T . re• or a pile of rubble 
Fa la la la •.. 

See the giant riae before ua 
Fa la la la .•• 

Master of Cretaceoti• Pore•t 
Fa la la la •.. 

Stands he now with iron braces 
Fa la la la ••• 

Laughin9 at our gaping faces 
Pa la la la ••. 

Species you'd think mtist have really been creamed; 

Kept on going right through! ~~?!:iiiL ____ _J~:!_~='-

The Geo xmas aeriea began in 1982 with "The 12 Daya •.. REVISITED (as baaed on ha.rd rock 
science!). While author Dwight Robinson must bear full reaponaibility for the lyrics, he is 
not reaponaible for anythin9 that might ha.F<pen once the dn9in9 begin•. Look for "Wonder 
Hinterland!" coming soon to a piano near you. For a copy of "The 12 Day• ... ,• ju•t •end an 
SJ\SB. 

Oc:ncnc: nsmc roe uy ol • larp: poup ol cxtiDct, bl3lldled man,..; UM.nc:bnlCI but duloficd 
u "prococbordltc" {111CG1nl IO "'rtebnia~). MOJt unpmuo.1 ~ OrckMau biounup1pby. ""' 



IMA Offering Saturday Morning 
Mini..Classes 

The In•titute tor Hinneaota Arehaeology 
h offering •ix Saturday 1110rninq mini­
cl••••• each 1110nth frOlll OCtober, 1992 to 
Harc:h, 1993, Cl••• 14 on .January 9, 1993 
may be of •peeial intereat to GSH members. 
Dr . Howard Hooer•, A••OCiate Professor of 
Geoloqy at the U of H Duluth, will present 
"Ch•n9in9 L•ndec•paa 1 Geology, 
Gaomorpholoqy •nd Archaeology•. Dr . Mooers 
will dlac:uaa how tha atudy of changing 
lanc11c:apa1 help1 archaeoloqiste determine 
where to look for sitaa. He will also 
demonatrata how maps are uaed to detect the 
changing cour1e of rivers. Coat of each 
ciasa ia $8 for f'riends of IMA and $11 for 

all othara. Claaaea are held from 9 a..111. 
to about noon. Call Lorand• at 612/623-
0299 for more cl••• information or to 
r119iater. 

Calender 

• GSM t.acturea .Jan 4 - Har 22, '93 
Boo• l]l Phuls• Bldg 

• caves, Nat'l. Geographic:, Nov, 18, 
7 p.111., Channel 2 

• Oino•aura, Nov 22 - 25, 7 p.m., 
Channel 2 

Look for more exciting new featurelJln upcoming iaauea of your mwalattar. 
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Judy Hamilton 
1439 S11rgent Avenue 
St. Paul, MN 55105 

PLEASE FORWARD 

M~.Wp O>air aiod W°""",_, p.., O:lrmnot 724-2101 

Geological Survey of Minnesota 
2642 University Ave. 
St. Paul , MN 55104 
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