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Thoughts of Summer. 
A Chat With Mother Nature 

J\ 1110nth or •o ago, while trying to shovel 
• foot and • half of cruatiad snow fra:n my 
back •id-alk (all th• while •niffling and 
an .. zinc;'I), I decided Lt wae t1- to have a 
talk with KOther Nature. "Ma. Nature,• I 
aaid, "I think -·ve had enough of this 
cold white atuff. The birds and squirrels 
have eaten all the little fruit off my 
crabapple traea, tha anow ia much too deep 
for them to forage, and the sun hasn't 
ahown for weeks. Where' a our January thaw? 
I know we're tough Minneeotans but enough 
La enough, I'm thinking Bul'Mler, • 

With that in mind (my mind at least), the 
GSM combined Pr09ram and l"ield Trip 
Conwnitteee met at 111y place on January 18 
for di•cueaion and planning. 

The Bpri.n9 Banquet i• eet. Paul Glaser, 
a U..111inol09i•t fi:Olll the School of Earth 
Science, U of K, will be oui: epeaker. 
Pi:ofe•eor Glaaer•e topic iB "Glacial 
Climate Change• in the Hudeon Bay 
Lowlanda. • The banquet will be held April 
26 at the Old country Buffet in Maplewood. 

!"ollowin9 up on the December Boai:d 
-ting, there wae further diecu•eion about 
"Geol09)' of our National Pai:k•" for the 
1993-96 Leetuno Seri••· The caimittee 
unanillouely approved the topic. Dick Uthe 
volunt .. i:ed to line up apeakera. 

Alao, there will be thr- lab• next 
eaaeon - "Igneoua Rock a and Their 
Hinerale, • "Sedil!lentary and Metamorphic 
Rocke and Their Minerale, • and "Topoqraphy 
Hap Reading." 

!"or field tripa we coneidered the 
following1 The Alexandria Moraine and 
ea•tern Wleconein for two-day tripe, and 
the Oou9la• !"ault at Pine City and Mankato 
Stone Company for· one-day trips. Eva 
Selander and Judy Hamilton are phoning for 
tour leader• to lead theea tripe. 

The Pr09r .. and !"lald Ti:lp cammitteee 
left the -tlr1CJ with happy thought• of 

-~..tmKllJl*F-• 



upc:oaiin9 awnmar evente. Alas, two days 
lat•r, Ha Natur• (a• if to ahow us who'e in 
control her•) aent precipitation. :RA.tlfl 

No matt•r that it wae too cold for rain -­
the entire landecape turned into one big 
lee rink. 

Mother Nature, probably trying to make 
up for all the bad weather, changed her 
tune recently, and I awoke one day laat 
we.k to a beautiful adornment of lacy froet 
on the treee and shrubs . Sparkling lee 
cryatala cov•red my backyard - undisturbed 
by a yet unshoveled sidewalk. Still, I'm 
thinking summer. 

Judy Hamilton, President 
February 15 

Help Wanted: 
Auditor - Dirt Cheap! 

It haa been a while (too long) since our 
booke have been audited and we need of 
sOllleOne, possibly a member, who can assume 
thia duty. Our previous auditor is unable 
to h•lp ua at this time. If you, or anyone 
you know, would be available for this 
project, call GSM Treasurer, Ed Suppler, to 
111.&ke arrangements. Thanks! 

Board News 

We' v• heard that the Geological Survey 
(University of Minnesota) has been 
receiving too many calls from folks looking 
for us {GSM). It wee proposed that the 
Geological Society have their own telephone 
listing in the Minneapolis Directory. 

We now have an ~official GSM contact." 
Pran corcoran volunteered her phone and 
address for a listing in the Minneapolis 
tel•phone directory. Since the directories 
wer• r•cently printed, interested parties 
will need to call 411. 

At the February 22 lecture, the Board 
voted to try the listing for a year. 

we have 188 paid aiembers and 37 are new. 
The membership roster is about to go to 
pr••• and will soon be available at tA 
lectur••· If you a.re unable to pick one ~ 
at a lecture, c&ll Fran corcoran and ahe 
will aend you one. See the new member list 
enclosed with thi• iaeue of the lf!!!,! . 

Judy Hamilton, President 

S.O.S. From Glacier 

Granite Park and Sperry Chalets have been 
shut down for 1993 because they do not meet 
"'code"' on such things as sewage disposal. 
Compliance will require plane and funde 
from a park budget already stretched very 
thin. The chalets were built during the 
boom years of the railroad (1920'8) by 
Jamee J. Hill'• aprig, Louis, for the use 
of the rich and !a.moue. Hill saw thie as 
hie gift to the iwerican people . Now they 
are open to all hardy enough to trek in for 
a visit. 

Both the Park Service and Belton Chalets, 
Inc. (the chalet operators) want to keA 
the chalets open, but they need hel~ 
Lanny Luding, Belton Chalet coordinator, 
aaka that any and all who support and value 
Glacier and the chalets consider contacting 
Congress and the President to tell them eo. 

These mountain treasures offer a truly 
matchless experience in wilderness 
adventure. To ignore thia bit of our 
infrastructure would provide a new standard 
for criminal negligence. Now is the time 
for all good men and women to come to the 
aid of "their" chalets. The Ludinge can be 
reached c/o Balton Chalets, P.O. Box 188, 
West Glacier, HT 59936, (406) 888-5511. 

Submitted by Dwight Robinson 

7'heraps._ 

Tbc .. p&id: "ll.Jvina:tbcformol1beut." Ezrinctordcrolearlyimmmal.typc 
orp.nlllM Wt ~ riK to mlmmllL PcrmWiffriallic periom. 



"Sue" Suit Settled? 

e A federal judge ha• ruled that the Black 
Hill• Institute of Geological Research, a 
private foaeil hunting group, has had 
illegal poaaeeeion ot "Sue . " Unbeknownst 
to "Sue" (the totally innocent fossil 
remains of one of the largeet and most 
complete Tyrannosaurus rex fossils yet 
discovered), it turns out "her" final 
resting place was Indian land held in 
fiadaral trust tor rancher Maurice Williama. 

Williams took $5,000 from the Institute. 
The Institute thought it bought the fossil. 
Williams said the money only paid for the 
right to look for foeaila. Since the land 
was in federal trust, government 
prosecutors held that federal approval was 
needed before Sue could be taken. 

If Sue could but return to life, she 
would undoubtedly make quick work of the 
iaaua by aating the prota9onists one by one 
aa thay argued. A• it atands, MownershipM · 
rflftlains uncertain. The Inatitute holds 
that Williams owna her; the U.S. government e eaye the new administration will have to 
decide. Stay tuned. 

• 

Dwight Robinson 

Dinosaurs' Dawning 

Univeraity of Chicago paleontologist 
Paul Sereno is one lucky t'ellow. In 1988, 
he stumbled onto the remaine of one of the 
earliest dinoeaure while MminingM the 
badlands of Argentina for bonee. Thie 
creature dubbed Herrerasaurus was a true 
theropod sporting a double-hinged jaw lined 
with large aharp teeth {to accOC!l!IOdate prey 
otherwiaa too luge to swallow). It was a 
prototype of the line that would end in 
7'yr.tnnoaaurua rer acme 150 million years 
later. At 10 to 20 f-t in length and 400 
pounda, theae creature• were probably quite 
assertive for their day . 

Then along came Eoraptor or Mdawn 
stealarM lase than a iaile from 
Herreraaaurue. They were probably 
contemporaries but Eoraptor waa only dog­
eized end lacked flexible jaws although in 
tooth and claw it waa every bit a 
carnivora . With euch naighbore aa 
Herreraaaurus lurking &bout, it very likely 
mada up with speed and stealth what it 
lacked in size and flexibla jawe. Sereno 
noted, Mwe• re juat a few atapa away from 
the common anceetor of all the dinosaurs. M 
These finde from acme 230 million yeare ago 
eupport theories that the earlieet true 
dinosaurs were small, carnivorous bipeds 
that could outrun, outmaneuver, 
MouttherapsidM and MoutthecodontM moat of 
the competition. 

Dwight Robinson 

Book Review: 
A Picture of Early Earth 

Have you aver wondered what the earth was 
like at ita birth? The translation of a 
aucceuful Japanese book, The Earth: Its 
Birth 11nd Growth, (Cambridge University 
Pres•, 1981), pre11enta a not-too-technic11l 
nearly 100 page presentation of what 
emerge& as scientists delve deeply into 
understanding the evolution of the earth to 
it• present geological form. 

At time• becoming technical, author 
Minoru Ozima, a apecialiet in isotope 
geochronology and rock magnetism, explains 
variou11 radioactive dating procedures . 
Much remains to be learned about this 
11imple but valid law ot' radioactive decay . 
Meteorite atudy, aa other authors continue 
to point out, not only helps date the 119e 
of the earth but help• determine it11 
chemical compoaition. Re11aarch in 
xenolith• (roclt& incorporated in magma 1111 

Herrerasaurua 

...., 



!'be following article, published 1111.y, 19!12, 
i• reprinted .in it• entirety by peraisaion 
oCOoLlt~. 

Bedrock Values 

by JtJ.chard Broderick 

Tucked away in a corner of the Minnesota 
Geological Survey offices in St. Paul, Va.l 
Chandler'• desk looks as if it has been 
partially excavated from a rock slide. 

Strewn across the piles of papers and 
layers of coffee rings are rocks that range 
from egg-eh;e to chunks big enough to choke 
a sprin9 pothole. To a geologist's keen 
eye, though, the disorder is really a handy 
display of some of the minerals that make 
up Minnesota' e bedrock shield . 

•see thie?• Chandler asks, running hie 
thumb alon9 the edge of what looks like an 
ordinary piece of granite, his voice 
9ripped with exciteinent. •These black 
particle• in hare are magnetite. That'• 
one of the leading cause& of anomalies.· 

The anomalies that Chandler, a 
geophysicist on the Twin Cities campue, 
refers to are minute variations in the 
earth' e magnetic field caused by mineral 
deposit• in the bedrock. By measuring the 
difference between the background magnetic 
field and magnetic readings at the earth's 
surface, geologists can determine a wealth 
ot information about the bedrock's 
composition and structure. It's data the 
state uses to aaaesa its mineral resources 
and that mining companies need to extract 
them. 

Everyone who uses a compass knows the 
earth acts like a simple bipolar magnet,• 
explains Chandler. •eut when you go over 
the surface of the earth and take detailed 
reading• you discover there are deviation• 
froca this simple field.• 

The high and low readings caused by the 
anomali•• then can be used to create a 
shaded relief map in which, as he says, 
•every bump l• an anoaialy.'" Chandler'• 

S.111id1ia: Order ol ~un .itb bip1 tU1 lQCIJlbk thole DI lizards. 

interest and excitement ste111 from the work 
he ha• directed for the past decade -­
ugnetic mapping of the bedrock under tA 
entire •tat• of Minnesota, the largelf' 
project of it• kind in North America. 

Th• ma••ive undertaking took 12 year• to 
complete aa, day in and day out, aircraft 
carrying magnetometers crisscrossed 
section• of the state at altitudes ranging 
between 300 feet and 700 feet, finally 
creating a grid pattern of readings at 
intervals of a.bout 1,500 feet. Data 
collections was finally completed in 1991. 

"The whole state has been mapped, ft 

Chandler says proudly, displaying some of 
the maps -- all available for use by 
government, corporations, private 
individual• -- based upon magnetic 
anomalie11. 

• 
Two 11111jor Jl'OllP' •~ lbcropods (fksb ua.cn) and uuropock (wccu.N,..). ...... 



• Geological Society of Minnesota 

Welcome New Members! 

Matt ANDERS Kemeth JUSTICH Brema OUEBBEMANN Su2AM & Cal STENSO.VELO 
2146GentryAve.N. 214No.8thStreet 1564FulhamSL 714N. Martha.SL 
Oakdale, MN 55128 RlverFalls,WI 54022 StPaul,MN 55108 Stillwater, MN 55082 
ng.9sss (715)425·9603 642-9218 439-5892 

Glenn BERGAN Donald LYNCH Jeff RADKE Lawrence A. SUCHY 
Comucopia,WI 54827 6785LockanburnAd. 1540Winche11St. 2610 Snelling Cur.re Apl.3 
(715)742-3215 EdenPralrie,MN 55346 St Paul, MN 55106 Rosevil le.MN 55113 

934-4116 m-3248 636-4472 
William BEST 
2700FlorencelaneNW Susan MC GUIRE Or. Betty Ruth RAYGOR MichaelTEGEOEA 
Bemidji, MN 56601·8786 4317· 18thAve.S. 414 Horseshoe Dr. 2385CommerceBlvd. 
(218) 751 ·5928 Mimeapo~s. MN 55407 St.Paul.MN 55126 Mound.MN 55364 

729-3718 484-4653 472-1284 
Teresa BUCK 
527-SlhAve. SE 15 Mary NELSON Jane E. RICHARDSON Qvis VINCENT 
Mimeapolis, MN 55414 9010 High Point Circle 1955Wan.tSL ~HO High Point Circle 
378-2764 Eden Prairie, MN 55347 St.Pali. MN 55113 EdenPrairie, MN 55347 

e K.Don&Patric:iaOJffi 
944-9536 639-3184 944-9536 .... Rose MatyO'OONOVAN Wiliam RICKMAN Richard WAKEFIELD 

PR! Island, MN 55963 754W. CoootyRoadF 5661 WoodcrastDr. "'°""-""" (S0~3$<190 St.Paij, MN 55126 E<i'la, MN 55424 Maplewood. MN 55119 
483-5353 927-3109 738-4985 

Kate DOONAN 
3006 · 461hAve. So. Ellen PAUL Diane M. ROSEVEAR Linda WEBSTER 
Minneapolis, MN 55406 S39Crell1Ave.S. 1414-71hSt.SE 1248 Edgcumbe Road 
722-72£7 St. Paul, MN 55116 Minneapolis, MN 55414 St.Paul, MN 55105-2911 

690-5142 379-2365 699-1252 
Eric DOTI 
1254N.VictoriaSL Gerald PAUL Michael SAMPSON Sharon WINFIELD 
St.Paul.MN 55117 10224ColoradoAd. 3501 ·36thAve.S. 3908HoffmanRd.#7 
489-7896 Bloomington, MN 55438 Minneapolis, MN 55406 WhiteBearL.ake.MN 55110 

89J.9248 721·7617 429-5419 
Mary EARL 
2101 Milwaukee Ave. Challes PEDERSON Michael A. SOLVESON Terri WUORIO-SHOPA 
Mimeapo~s, MN 55404 2101 Milwaukee Ave. 4027 -42ndAve.S. 6617PortlandAve. S. 
673-9181 Minneapolis, MN 55404 t.imeapolis, MN 55406 Aichfield, MN 55423 

673-9181 724-4195 86&-0623 
Yuan-Ming HSU 
7117 Wrldgate Ad. Carol Jean PETERSON JolTI & JoAnn STARK Oo1.9as & Mary ZBIKOWSKI 
Woolbsy, MN 55125 301 NE96thL.ane 23158-162mSL 7833AbleSlNE 

Blai'le, MN 55434 Big Lake, MN 55309 Spmg Lake Park. MN 55432 
Herbert C. JOHNSON 785-1732 (612)263-2930 784-0201 

-~T:a== 



Tha aaromagnatic mapping of Minnesota 
wae inapired, in part, by an upsurge in e :i~~~~: II H~!::!!:; -~~e di:~~:~:~ i:f th: 
potential gold rush in the Boundary 
Watera), and partly by the ex.ample of a 
aimllar effort in Finland. In 1978, then 
survey director Katt Walton organized an 
international workshop with money provided 
by the Legialative coa:miaaion on Minnesota 
Reaourcea (LCMR). Ita key recomnendation: 
conduct a high-reaolution aeromagnetic 
survey of the entire state. 

LCKR funded the survey through six 
continuous biennia -- something of a feat 
in itself considering the ups and downs in 
the state' 11 budget during that time -- for 
a total appropriation of $4 . 5 Killion. 
Some of the data in tha final aurvey came 
from the federal government and from the 
Geological survey of Canada, but moat of it 
waa collected, one flight at a ti.me, by 
pilot• on contract with the Geological 
Survey. 

Kinneaotana are uaed to thinking of the 

• 

state as pretty solid, geologically 
speaking, a region of little seismic 
activity. But, tha aaromagnetic mapping 
ha• revealed, the atata' • bedrock is not 
quite aa aolid aa moat of ua might assume. 

"Ona of the things we are finding," 
Chandler says, "ia correlations between 
specific geological featurea and some 
recant aeiamic eventa, like earthquakes . 
Thoea are rare in Kinneaota but do occur 
occaaionally and happen along major fault 
linea. 

"Minneaota haa been the ecane of major 
events like mountain building. These 
forces left weakne•• zonee, fault lines, 
that can be jostled into a gentle amount of 
earthquake activity." With the aero-
111Agnetic map, Chandler aaya, it i• possible 
to trace some of the fault• that may have 
caused the 16 known earthquakes in 
Minnesota hiatory . 

one dramatic "event" shaping today's 
geology in Minnesota was the great ice 

aheeta that advanced and retreated over the 
million-year period known as the 
Plaiatocane. At one time or another all of 
Kinnaaota lay under glacier• whose 
bulldozing action i• the principal reason 
why mapping the state'• bedrock has posed 
some special challengea. Major outcrops of 
bedrock occur over about one tenth of 
Hinneaota -- moat of them in the rugged 
northeaat region. Elaewhere, it's a 
different story . 

"A• you leave the northeast part of the 
state," says Chandler, "bedrock knobs 
become few and far bet1o1ean. And there's no 
way you can map the fault• in the bedrock 
if you can't see them. 

"Up north, glacier• 1o1ere more in the 
picking-up-and-scouring mode. Farther 
south, there 1o1as more deposition. We ended 
up with a lot of Canadian topsoil, which is 
great for agriculture, but not for mapping 
bedrock. Each time tha glacier• advanced 
and retreated they left a layer of silt 
that range• from a few f-t thick to many 
hundreds of fee thick in northlol8st 
Minnesota. Evan drilling to investigate 
becomes very expanaive." 

Hean1o1hile, the age of the bedrock differs 
aero•• the state, adding yet another 
element to the equation. In eoutheaat 
Minnesota it is relatively young, 
geologically speaking -- about 500 million 
years old . Along the Hinneaota River 
Valley, the bedrock i• •ome of the oldest 
on earth, about 3. 5 billion to 3. 6 billion 
years old, while northeaat Minnesota is 
about 2 . 5 billion year a old. The North 
Shor• along Lake Superior has it• own eheet 
of bedrock dated about l billion yeara 
old -- rock •pilled forth from the earth's 
interior as a r••ult of continental 
rifting. 

"That rift i• what make• the North Shore 
ao acenic, " Chandler explains. 
looking at a place where the continent 
split apart." 

Minnesota Geological survey maps are 
available in many different forms -- from 



contour map• to color-coded maps to a 
topographic v•r•ion on a 1:240,000 scale -­
and Chandler reports that they are being 
u•ad increa11in9ly by "a host of people, 
chiefly thoae interested in mineral 
exploration or for other scientific 
reaaona . " 

One high-tech variation that has added 
to the •urvey's value is digital mapping; 
all the information recorded by the survey 
airplanes has been recorded digitally on 
magnetic tape. The magnetic readings, 
location of the aircraft at the time of the 
reading, time of day, and elevation are 
converted into digital readings that can be 
fed into a computer and retranslated back 
into words and figures. 

"The tapes are a reconstruction of the 
aircraft flying through the air," Chandler 
explaina. "You can always go back to the 
tapea and pull out the digital data." 
Bftorta to make the data as "pc-friendly aa 
poaaible" reflect the degree to which the 
geol~ical aurvey wants the mapping to find 
practical applications. At the IDOl!l8nt, 
Chandler and hi• team are now working with 
the National oceanographic and Atmospherics 
Agency to tranafer all the data on computer 
tape• to optical diaks for ea.se of storage 
and movement . 

The project, he aays, "is the kind of 
thing mining companies need but don· t 
uaually have tha reaources to do." And the 
atate, he explaine, needs the information 
to regulate and conserve its mineral 
holding•. 

"Prom the survey•s perspective," he 
•ay•, "we •aw it as something that would 
give us a tremendous assistance in mapping 
all of the state' a bedrock -- the structure 
and mineral content. Bver since the 
beginning of the Minnesota Geological 
Survey in the 1880•, that's been one of our 
pr im&ry miaaion•. " 

0..di-.to~..:18ililoo"ltidludBlodc:rid­

b *rile llliil llftidt. widl GSM. 

...,...,.,. 
-mntinuedfromp1p:l-

it riaea from mantel to surfa.ce) al . 
provide& a look at the composition of 
mantle. 

GSK lecturer, Mayo Van Iten, at the 
october 19, 1992 lecture, presented. a 
theory of precambria.n plate tectonic11 a.nd 
how the early earth may ha.ve looked. Ozi.ma 
au99••t• a major geological topic of the 
future will be whether plate tectonics, 
which explains geologica.l happenings since 
th• Meaozoic Era, can be applied to 
precambrian ha.ppenings. 

How exciting to be a part of these up­
to-date viaions of wha.t modern technoloqy 
tells ua about the precambrian era. 

Submitted by Margret Rodina. 

Dating Anomalies in the ~ 

Perceptive readera may have noted a 

:i~~:epant°:e in Geoc1s~ic:~sle::;:etyda.ti:~ 
incorporated OCtober 1938, ma.king us S!i 
year• old next OCtober, shouldn't thia 
iaaue b9 Volume LV not XLVII? 

The anawer i• "No." Newsletters weren't 
sta.rted immediately and production waa 
curtailed during the WWII years to conserve 
pa.per. Also, certain volumes subsumed more 
than one year. Furthermore, we have 
certain major "gaps" (i.e. missing iasuea) 
in our geological records. GSM archivist, 
Jan Mitchell, has a liet of our 
"unconformitiea" and would welcome news of 
a.ny miaaing "•trata. " 

The Editora 

News Rash ... P'irst GSM Driving Tour Guide 
a.lmoat ready! Hore to come in 
newaletter. 
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MINNEOSTA BEDROCK MAP 
Minnesota Geological Survey 

Si9plified geologic -p of Arcbeaa. aud. Protero:soic i:ock• of MinD••ota coapiled fro. pub1iahed 
.uid. "-Dpubliabed source• at t.be Ni.n.Jie•ota Geological suno•r· MIL, Appletou. geophysical 
lin•-•nt; BPP, Bell• Pl•iil• faul.t; DP, Douglas fault; GL'rl, o~at IAk•• tectoD.ic aoae; PP, 
Pine fault; aad VF, Vermillion fault • 

Aruor111rf.ceCM:rw!Ui:h•..,nkularrod<or 
rod. JfWP ii pRVl!kal. ..... , 



1993 Committee Chairpersons 

Pr09ram/t.ecture1 - Dick Uthe (784- 0282) 

Fleld Tripi - Judy H111111lton (699-9812) 

Public Service - Jan Hi.tchell (224- 3242) 

Soehl Accivitie1 - Don Swenarud (522- 2538) 

Membership - Fran Corcoran (724- 2101) 

£xhibit• - Pran Corcoran (724-2 10 1 ) 

Public Info. - Dorothy Kuether (871- 3446) 

History, Archive1 ~ 

Librarian - Jan Mitchell (22 4-3242 ) 

Neweletter - Owi9ht Robinson (2 27-3 3 9 4) 

11emb11r•hip participation on committees i s 
al way• welcome . Contact chairs of in t erest 
to join J.n . 

Look for nror e ex ci ting nev f eat ures in upcoming i••u•a ol your nelrl'sle tter. 

Tiie po11po1eoltb11-'<ncr ii 10Warm membo<'ai>d frien<kofthe aciM11aol1he ~ SoduyolM!n-.... ~'EWSiJ publlobod fou.rtil!ICI 
• ,ur • J'cb. 1$, May 1.5, AulJ. LS, Nov. IS. Oudlioc for article subnl~ is the IA day of the -lb of publbtlllL 

Otr><en:J>Ml)' Hamil1on.P-. Dwipt~Sccy. ~ T-c-y Dc.Schalalt 
COllrad Ne~. V, P1Q. l!d il"J'Plcr, Treas. Tmn l.olwJc)i' ev. Scllnclcr 

Judy Hamilton 
1439 Sargent Avenue 
Sc. Paul, MN SSIOS 

PLEASE FORWARD 

-=-­Mclllbc:llltipC..iredWonn.obOa: Pr11aCom>roaa7U-llOI 

First Class 
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