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ON THE ROCKS I 

Ever wonder why it is so diflicuh IO identify a rock 
or mincnil? JUSl when you think you really know whal to 
look: for to make that identification, you ICC another field 
guide with a picture and description cl "your" rock. and it 
isn'tcvenclosetowhat you thought it was! For anyone who 
has that inadequate feeling concerning l.D.-ing rocks, 
On rhe Rocks· __ fnr1h Science for Eycryanc by 
John S. Dickey, Jr. will build yooroonfidenoe level plus pu
vide 1 weallhclinformation. lnchapternvo,"AtclnS.Crys
tal1, and Reeb", the authc:.- states that many rocla are am
bigoous. ''Unlike rabbits and cows, manyoflhem guiinter
bfeed: Both magnw and sediments can mix, and metamor
phic materials arc notorious mixtures ... Somc rocks arc rich 
in certain chemicals and some rich in others, and the same 
combinations cl chemical clements may be organized into 
diffcrentmineral s." Wcll , thatmade~feelbetter. 

1be author states in the preface wntis linlc bed:: is 
inlcndcd to encourage MCI pmmote ttw sharing ( ... cl plea
sure) especially among those who, for one rcasoo or another, 
havenothadanopporruniry to 1tudynatur.al lcience." Bolh 
science and plllosophy play an integral role in the book. 
And yes, it is about acol<>a)' - but it abo !ouches on C05-

mology, chemistry, physics, anlhropofogy. erystallog:raphy, 
hydrotogy, with a sprinldin&cLhiaory, lilCl'anlre. poetl')', and 
even - ai Jut - a definition cL nproc:k! 

In chaper seven. '"On Tmnbl.ing Ground in an Am
bivalent Fidd~, a fucinatina discussion cL magnetism in
cludes Marco Polo bringing lhc leehnol<>a)' cl compasses to 
Europe. as weJI as Michael Faraday's discovery cl electro
magnetism. And it turns out that thereisa nameforlhckind 
d magnetism we see in our own Minoeaota. iron formation: 
remaneot magnetism. But which do you suppose ii i1: lher
maJ remanent magnetism. chemical remanent magnetism.or 
depositional remanent magnetism'.' (Sony ... you will have to 
read the book to find out.) 

If you have ever wondered where the word ooid 
originated (from the Greek word for egg) or why ice is a 
mineral but willer is not (neither is mercury), yoo will love 
this book! From diamond pipes to diagenesis, from porce
lain to precipitates. O:o...llx...RQc presents a great deal of 
material in such an enjoyable manner, I haled to sec. the book 
end. lnfact.Ithinkl'll readilap.in! 

KAT)' PAUi 

The en tile omen dJo.alat. through submlulne bot 
splingir svery 8 to 10 million Y981'1· 
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Longtime and active GSM member, 
Philip Curtis, is in the hospital rec.over
ing from surgery for cancer of the 
esophagus. His recovery has been ex-
1ended with some complicalions. II 
wooJd really lift his spirits if members 
would write him gel-well cards. His 
mailing address is: Philip Curtis; 6 Wes1 
- Room 1656-2; Regions Hospital; 640 
Jackson St; St Paul, MN 55101 

Next newsletter will be mailed on May 
IS, 2000. Deadline for submissions: 
May l st. 
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GSM Board News 
This last year the GSM provided its mcmben and attendees varied 

learning opportunities through lectures, laboratory experiences and field 
trips. This was pos.siblebecauseofthededicationof manypeople. Thanks 
an: due Sylvia Huppler for serving IWo years u GSM chair. Such guid
ance and commitment would be relished by any organization. Sylvia's 
wisdom will still be available, as she continues on the board for another 
term. Thanks aR also due all those who have voluntoend so much time 
and effort during the last year. The lecture series and accompanying lai»
ratory programs wm: weJ I attended this fal l, somcoflhe latter to the point 
of overflowing I I believe that GSM mcmben treasure the time they spend 
in lectures, Jabs and field trips. 

GSM provides knowledge and underslanding, well organized, fac
tua1 and well grounded. albeil specific to geology. Experienced GSM mem
bers emphasize that we mus1 match lectures to people's interests and back
grounds, actua11y a key element of being a non-profit educationaJ organi
zation.. I believe that GSM docs a good job of this. To be sure, GSM 
compc:1es with other activities and interests. and we may be drawing as 
many participants as oould be expected. 1be state fair booth is our primary 
source of new members, and is achieving an excellent mxxd. 1berc may 
be additional ways of getting out the news that GSM is a good souroc of 
knowledge. J would like to focus my efforts toward ensuring that all those 
having an interest in geology know ofGSM's existence. 

The GSM board met on the afternoon of Dec 11 , 1999 at the home 
of Goldie Johnson. 'Thanks to Goldie for being such a wonderful hostess. 
BruccGoctteman, GSM Treasurer reporu.d equity oCSI0,947.29, with 139 
paid and 6 presenter memberships to date. Doug Zbikowski. chair of Pub
lic Service and Outreach Programs repor1Cd that there wooJd be two geo
logical plaqUCJ at Gooseberry Falls and one at the Silver Creek Tunnel rest 
area. He mentioned tha1 Macalester and Carlton students are volunteering 
for school presentations. Judy Hamilton, Show and Exhibits chair reported 
that Paul Lemke donated a vacuum cleaner for the State Fair Booth. Alex: 
Lowe, Video Library chair, closed the lxx>ks on the video library at $988.55. 
Rick Uthe, Program-Lectures and Labs chair, reported excellent attendance 
at lectures and labs. The board decided on a theme for 2000/2001 lecture 
series, f.arth Dynamics: Basic and Catastrophic. 

A meeting was held on Jan 29, 2000 o{ the Program Lectures and 
Labs Comminee. Rick Uthe, chair, and the Field Trip committee, Gail 
Manhall, Co-chair. Eghteen people attended. 

Bill Robbins, GSM President (651)-739-1146 

Where did the gladers go? They went beck to CBil8d.a to 
pick up another loed of rocks. C. Matsch 
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HOW THEY KNOW 
WHAT THEY KNOW 

~ 

Structural geologyisthestudyoftbe ~~ > 
ways in which rocks or sediments are ~---~~".'."' 
primarily arranged or deposited, and secondarily;::::--....-._...:....,.,..-:;:.. ~ % 
deformed. Sedimentary rock displays obvious lay
ering or stratification, which is referred to as bed
ding. A bed has a definable top or bottom and can 
be distinguished from adjacent beds by differences 
in color, sorting, composition, erosion rate, grain 
size, or by a physical parting surface. 

Bedding, or stratification, provides a refer
ence frame for describing the defonnation of rocks. 
In regions where the rocks have been strongly de
fonned lhrough folding or faulting, the original at
titudes of strata may be greatly altered, and se
quenoes of strata that were once boriz.ontal may be 
steeply inclined, folded, or overturned. When sedi
ments arc initially deposited, they fonn horizontal, 
or nearly horizontal layers. Jn analyzing complex1y 
deformed or folded metasedimentary rocks, geolo
gists search for preserved characteristics of original 
bedding. [f the original bedding is recognizable, 
the earliest fonned folds can be identified. This 
helps in sequencing the deformation events. By 
being able to recognize the "facing .. , geologists 
know which way was "up" before the deformation 
event occurred. Stratigraphic facing is also called 
"younging direction" - the direction in which beds 

get progressively younger. If strata are folded, or over
turned, knowing the younging direction can help to de
termine which evencs came first, since there may have 
been several deformation events, separated by millions 
of years. 

In addition to serving as indicators of strati
graphic facing, graded beds and cross beds are used by 
geologists to ascertain water current directions or tec
tonic activicy. Graded beds resuJt from sediments mov
ing down a slope under water. The heaviest/largest 
grains settle first and the finest grains lasL The pres
ence of graded beds couJd indicate previous tectonic 

. activicy, such as earthquakes or volcanoes that typically 
trigger turbidicy nows (underwater sediment clouds, or 
slides). Cross beds form when sediments are moved by 
wind or water action. Cross bedding is characteristic 
of sand dunes, river deltas and~ channel deposits. 

By interpreting the bedding characteristics of a 
rock outcrop, geologists can infer things like what the 
climate. was like (dry, rainy, windy, stormy), what sort 
of tectonic activicy was happening (earthquakes, volca
noes, plate collisions), and bow many times the rock 
underwent some sort of deformation. 



GSM VIDEO LIBRARY 
&yPatticiaHanauer 

As a member of the Geological Society of Min
nesota. you have the opportunity to access an up-to
date video library. This resource is available to extend 
and enrich the learning that takes place at the lectures, 
and to provide an avenue to explore additional areas of 
study that members find interesting. 

Tbevideolibrarywasinitiatedin 1994by0oug 
Zbikowski. Doug donated and loaned many video tapes 
to launch the idea of a video lending library. Alex Lowe 
is presently in charge of the 140 video tapes and the 7 
CD's in the library. Alex indicates that the library is a 
weU-used resource. In fact, there have been 693 trans
actions in the video library since 1994! 

In order to access the video library, a one-time 
$15.00 membership fee is charged. Once that fee is 
paid, the member receives a catalog of all the titles in 
the library and can checkout any of the library's mate
rials for a check-out fee of $1.00 per item. Currently, 
the Video Library serves as a valued resource to over 
sixty library members. 

The library now bas a video on just about any 
conceivable geological topic. The technical levels of 
the presentatio~ vary from that appropriate for com· 
plete beginners in Geology to experienced profession· 
als. We have several lengthy video series from the 
Annenberg/CPB Project, as well as contributions from 
the Discovery and the Leaming Channels, and various 
educational organizations. For more advanced learners, 
we have many topics covered by the American Asso-
ciation of Petroleum Geologists. The library check·out 
fee and membership fee are used to purchase new ma
terials for the library. New materials are selected by the 
library committee. 

Alex Lowe makes using the library easy. He 
brings about half of the collection to each GSM lecture 
in order to allow Library members to check out and re
turn the materials. He will also take a request, and bring 
a particular video to the meeting. The library is open 
for business before lectures and during the break be
tween the lecture and the question-and-answer period. 

To fmd out more about the library or to make 
special arrangements to check out videos and CD's call 
Alex Lowe at651-451-6853. 

School Outreach is Rocldn 'I 
iiljDougZbitowsti 

Since life is but a stage, the GSM School 
Outreach troupe bas really been performing in the 
Metro area lately! As many of you know by now, 
Geology students at both the University of Minne
sota and Macalester College participate in our pro
gram, and give Rocks & Fossils presentations to 
elementary schools and some eighth grade Earth 
Science classes. La.st semester, the GSM program 
conducted thirty-six presentations and one science 
fair, and Fall is typically not our busiest season! 

Some are born to rock, some aspire to rock, 
and some have rocks thrust upon them. Our players 
in these educationaJ perfonnances were given stu
dent memberships in the GSM and include: Joy 
Branlund, Dyanna Czeck, Cathy Hier, and Michael 
Lamb, all from the U of M; plus Avery Cook and 
Christa Kelsey from Macalester. Besides giving ster· 
ling perfonnances, they presented each school with 
the now famous GSM rock box and the companion 
slide set of the same rocks in thin-section. 

To rock or not to rock? Carleton College in 
Northfield recently decided to rock with the GSM 
and forwarded some seed money to help build the 
large, portable collection we use for the hands-on 
part of the presentation. The construction of the eight 
trays is now complete and the process of filling them 
with specimens bas begun. When it is ready, we plan 
to mail our flyers to all schools within a ten-mile 
radius of Northfield and coordinate the requests via 
email,just as we do our current program. Like most 
colleges with a Geology program, Carleton bas al
ways done some community outreach. What the 
GSM brings to the effort is an outstanding portable 
collection, standard scripts using the collection, 
email request coordination/fulfillment, advertising, 
and educational materials for the schools visited. 

If you have some time during the day and 
would like to occasionally volunteer as an assistant 
to a presenter, please contact the program ad.minis· 
trator, Doug Zbikowski email 
zbikoCXH@tc.umn.edu or phone (612) 784-0201. lt 
can be great fun to go back to an elementary class-
room and support for science education in our 
schools is really needed! 
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A DO-IT-YOURSELF GEOLOGICAL, HISTORICAL FIELD TRIP 
To The Bayfield Peninsula 

!.JS. Joan Kain 

GETTING THERE: Basically, there are two 
choices. Go north on US 35, a pleasant trip that t.akes 
you from Twin City urbanscapes to northern land
scapes with time for stops at Thompson Hill Rest 
Area and Canal Parle in Duluth or the Wisconsin 
Travel Information Center on Hwy 53 near the SS 
Meteor Wbaleback Museum in Superior. Go east 
from the Twin Port on Hwy 13. At Port Wing, Cor
nucopia and Red Cliff, an Ojibwe Indian Reserva
tion, you catch glimpses of Lake Superior. Another 
option: go east on US 2, a more direct route to the 
junction of US 2 and Hwy 13 near Ashland. 

An alternative route could be any number of north/ 
east diagonal roads across wooded Wisconsin which 
is especially beautiful in the fall. 

WHATTOSEE' 
BAYFIELD' The hcadquait= of the Apostle Islands 
National Lakeshorc is located at Washington Ave 
between 4th and 5th. (Open year-round, Nov. thru 
May daily but check weekends, 71.>779-3397 or 
www.ops.gov/apis, free) Housed in the 1866court
bouse, one of Wisconsin's first brownstone buildings, 
and operated by the National Park Service, theAPNL 
headquarters offers programs and publications on the 
history of the area. APNL also runs a variety of boat 
tours to brownstone quarries on Presque Isle and 
Basswood, to the Sand Island Light House and other 
island sites. The town of Bayfield itself is historic 
with evidence of its lumbering and fishing past in its 
wooden Victorian homes and in the large marina with 
regular ferry service to Madeline Island and Big Bay 
State Park. 

WASHBURN: The Washburn Historical Museum 
and Cultural Center (Mem. Day to Labor Day at I E 
Bayfield St., 715-373-5591. free or donation) is lo-

cated in a brownstone bank building designed by the 
firm of Conover and Porter, the fonner a teacher and 
mentor to Frank Uoyd Wright The museum grew 
from the efforts of local citizens to preserve a record 
of their heritage, whlch includes quarrying, lumber
ing and munitions production. The museum also fea
tures art exhibits, concerts, lectures and demonstra
tions. 

ASl:ll..AND: LocatedjustwestoftbejunctionofHwy 
13 and US 2, the Northern Great Lakes Museum and 
Visitor Center(year-round, 715-685-9983, free or do
nation) is a recent addition to the area. the result of 
collaboration of public and private interest (US For
est Service, National Park Service, Wisc State His

. torical Society, Univ. of WISC Extension and local 
environmental and historical groups). The building 
itself is made of modem materials that reflect its Lake 
Superior location. This includes cast brownstone trim 
and a lighthouse lookout Changing museum exhib
its showcase the effect of human activities on the natu

ral resources in the northern thlrd of Minnesota, Wis
consin and Michlgan. Programming includes audio
visual productions and an excellent museum store as 
well as natUre walks in the area. The museum is also 
responsible for operating the historical museum on 
Madeline Island. 

REMINDER: It is always prudent to check ahead 
for weekend lodging! 

BayfieldCofC 
Washburn C of C 
Ashland CofC 

715-779-3335 
715-373-5017 
715-6!2-2500 

IT'S UP TO YOU: As you can guess, there is much 
more to see and some wonderful places to just stop 
and absorb the beauty and freshness of this scenic 
place so close to the Twin City Arca. Why not fit the 
Bayfield Peninsula into your travel plans? 

"Th•~ ahall interit the earth, but not th• m.i.n•ral ri9htA . " 
- John Paul Getty, oil billionair. 
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Geomagnetic storms give rise to the beautiful Northern 
lights., but they can also pose a serious threat for commercial 
and military satellite operators, power oompnies., and as
tronauts. They can even shorten the life of oil pipelines in 
Alaska by incmll!ling pipeline oorrosion. 

Geomagnetism is the study of the E.arth's magnetic field. 
The field can undergo large and rapid fluctuations due to the 
interaction of charged particles ejected by the Sun that col
lide with the geomagnetic field. These disturbances are 
known as "geomagnetic storms," and can cause power black
outs, disruptions in oommutUcations, satellite failures, and 
other hazardous effects. These solar ejections. traveling at 
more than a million miles an hour, are associated with sun
spots. whose nwnber increase and decrease over an II-year 
cy<:le. The nwnberd geomagnetic storms therefore increases 
and dccreaxs in ooncen with that cycle. The next peak in 
sunspot activity i1 expected to occur in early 2000. 

The last great magnetic storm occurred exactly 11 yean ago 
this coming March 13 at 3 a.m. EST. That storm caused the 
oollapsedthe Hydro-Ouebcc power system in Canada. leav
ing about 6 million people without power. If the storm had 
struck a few houn later than it did, the blackout would likely 
have been much wone because of the heavier power oon
swnption during daytime houn. Magneticstonnsarenot rare, 
but grea.1 s1onns like this are. 

The USGS operates a network. of 13 magnetic observa
tories that continuously monitor the Earth's magnetic 
field. The USGS provides this valuable geomagnetic 
data to a wide variety of users and organizations that 
can be affected by a geomagnetic storm. The data an: 
collected in near-real time via satellite to a downlink 
center located in Golden. Colorado. They an: then sent 
to the U.S. Air Force (USAF) Space Command Cenrer 
for use in their operational models that characterize the 
near-space environment surrounding the Earth, and to 
NOAA'• Space Environment Center for distribution to 
their extensive customer list 

The geomagnetic data are also shared with agencies 
comparable to the USGS in other countries including 
Canada. Japlll. France. Brazil, the United Kingdom.and 
othen as part a an international organization called 
INTERMAONET. The data are made available to the 
worldwide community via the World Wide Web and by 
e-mail reques1. 

Legislative Panel Recommends $8 million for Accelerated Geological Mapping 

With Minnesota facing an impending shortage of sand and 
gravel, a slate legislative panel has recommended expedited 
geological mappingdtbestate with an eye toward identify
ing new sources d aggregate minerals for construction 
projects. 

The report d the Aggregate Resourocs Task Forte, issued 
on Feb. I, calls fora complete mappingdthes1a1eby20Cl6 
by the Department d Natuntl Resoun::cs Division d Laods 
& Minerals and the Minnesora Geological Su:rvey. The panel 
recommended $8 million in Sta.le funding for the mappng 
program. 

The task force, which has been al work for about 18 
months, also recommended a variety d new legislation 
to protect untapped sand and gravel beds and mitigate 
the environmental impact d aggregate production.. Many 
potential sources in the Twin Cities area have been COV· 
ered by suburban development, which makes accessing 
those deposits impouible, according to the report. 

Data collected by the group estimates that the Twin Ci l
ies area will exhaust its CWTently identified sand and 
gravel sources within 13 years. O:mumplion in the 
metro area has doubled since the early 1980s.. and stue
widc conswnption is up SO percent in that period. 

TomSmalec 
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Conglomerate 

I 
The USGS estimates that there is over a 90 percent chance d an earthquake of magnitude 

~1~l0 7 happening in the New Madrid, Missouri area [see GSM News.Spring 1999] in the 
J next 50 years. When that happens. residents throughout the central and eastern United 

States will likely feel its effects ..... Scientists from Cambridge University and China re
ported findings of two &hlike fossils from the Lowtt Cambrian, about 530 million 
years old. PreviousJy the fossil record showed the first fish arriving in the Lower Ordovi
cian, about 480 million years ago, with only questionable evidence of earlier ani.val. The 
2.5-inch-Jong fossils were discovered in China. One resembles a lamprey and the other a 

-11 :=ti(';c~~~!~m:~:~>~~~7o~:;!i~~~'~"~::~~':7~r~ 
findings in the fields of remoce sensing and exobiology, (the study d life as it may exist on 
other planets) may offer new methods for detecting and recognizing biomarkcn thalmig.ht 
exist in martian rocks and soil. Since almost all life requires water. seateh.ing foc existing 
or once-present water is one of the primary goals for remote sensing. Researchers can 
infer the presenoe d water from the prescnoc d. compounds that generally requm water to 
form-carbonates, sulfates., clays or any other minerals au ociated with water chemistry. 

I'. '· The next three Surveyor lander missions will have new equipment for observing fine-scale 
chemistry and textwu Cameras on future rovers will be able to differentiate details on the 
scaled. microbia1 mat layering, with a resolution of0.28 milliradians per pixel. In the fina1 
2005Jtage of the program. the landers will package specimens and send them to an orbit· 
ing craft th.al will carry them to Earth ..... Sediments in Bk. Lake, in the Mississippi head· 
waters region, in northwestern Minnesota. are providing archives or climate and mvi
ronmtntal c:bange over time periods that range from years lo millennia. Elk Lake bolds 
sediments which contain varves thal: have marked off the seasons year after year for the last 
10,400 years. SIUdies of these. lake sediments can deiect periods of drought, types of 
vegetation, windiness, and olher climatic changes ...... Ulkes, reservoirs, and peal!ands col+ 
lectively cover less than 2 percent of the Earth's swface but bury organic carbon at an 
annual rate that is four times the carbon buria1 rate in aJI oceans. which cover7l percent of 
the Earth's surface., .. , An area northwest of Assean Lake, in Manitoba, previously inter· 
prcted to be dominantly Early Proterozoic, holds a newly discovered piece of ancient crust 
which contains para gneisses with a dominant population of 3.0 to 3.4 Ga detrital zircons. 

C This newly discovered pre·3.5 Ga crust provides the first evidence for the possible preser+ 
vation of some very old rocks (pre--3.8 Ga) in this region, older lhan any known Superior 
Province crust ..... 'The Department of Energy's Sandia National l.aOOratories, has devel· 
oped an unconventional approach to locating a snow-buried skier after an avalanclJe, 
using the same method that is used to lozate the point source of. a chemicaJ or biological 
attack. This recently developed computer program, which provides group intelligence for 
a swann of mini-robots to rapidly pin-point a source of contagion, can also be used by a 
group of humans carrying minicomputers, global positioning receivers, and simple radio 
equipment to fiod a skier buried in snow. In computer simulations, scan:bers using the 
"swarm .. algorithm called "Distributed Optimization" found avalanche victims four times 
faster than simulations d any published search scheme currently in use. 1bc search algo
rithm enables cock:roac.h-sizcd roOOts to "talk" to each other through radio transmitten and 
heme in on a rargetfarmorequicldy than solitary searchers using mon:: oonventional means. 
The steady streams d information from multiple sources allow each member d the swum 
to continually refine the direction of. its search ..... 
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:=~ ILSG Annual Meeting 

Planning cl next spring'• annual Inslirutc on Lake Superior 
Geology meetina in Thunder Bay i1 underway. 
1be technical teuiom t.ve been scheduled for Wednes
day, May !OandThwtday, May II , 2000. Field Trips will 
be offered on May 8 - 9,and May 12-13. The field trips 
that are tentatively confinncd include: 

I) Geoloey dthc Lac des Des Cu-Ni-PGEMioe
Lcaders: Moc Lavigne (Matawin Mineral Exploration) 
and Staff, lac des lies Mines Ltd. 
2) GeoloaY of the Mesoprotcrozoic Sibley Group
Lcaden: Phil Fralick (Lakehcad Univmil)') and Mark 
Smyk (Ontario Geol<>&ical Swvey) 
3) Geology of the Paleoproterozoic Gunflint Iron 
Fonnation-Lcader: Phil Fralick (Lake.head Univ.) 
4) Geoarc:haeology and De glaciation History a the 
Thunder81yarea-Leade:n: BrianPhillipsandJoc 
Stewart (Lake.head Univer&ity) 

Geological Society of Minnesota 
cJo Katy Paul 
6901 West 84th Street 
Bloomfngton, MN 55438 

Steve Erickson 

S) Glacial Hisrory and Rea;ional Till Sampling in the 
Sbcl:andowan Grttnstone Bdt-1..eader: Aody Bajc 
(Octario Geological Survey) 
6) Geology dtheAn::hean Steep Rock Lake -
Finl•}'IOfl Lake Greenstooe Bell-Leaders: Denver 
Sione (Ontario Geoloaical Survey), Kirsty 
Tomlinson (Geoloai<:al Survey d Canada) and Ray 
BemalChez (Atikokan RC:M;JW'Clrs Inc.) 

For registration information, conract: Dr. Stephen 
Kissin 807-343-8461 or e-mail at 
salduin@eale.lakeheadu.ca 

[Editor's Note: Thia event is open to any interested 
parties, NOT just gcoloaists. It can be a great learning 
experience and lots of fun too!!l] 

First Class 

9393 Tumberry Alcove 
Woodbury, MN 55125 
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