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SUMMER 
FIElO TRIP EDITION 

IJ.o?len ycu spend enough time outside. it ck>esn't 
seem like outside anymore. 

"Nature is always hinting at us 
II hints over and over again. 

And soddenly we take the hint• 
- Robert Frost· 

Dy Gai l Marshall 

-1st Field Trip-
Twin Cities Glaciers and River Valleys 

Date: Sarurday. May 15, 1999 

Leader: Carrie Patterson, senior scientist at the Minnesota 
Geological Survey. 

HJGHLIGHTS: 

One day field trip in the greater metro area that will examine 
prominent landforms d the Superior and Des Moines lobes, 
the last two lobes to have covered the area. and the post glacial 
development d the Mlrmcsot-l and Mississippi P •. frc~. Stop; 
will ioclude a discussion on Paleozoic strata and their control 
onriverhistOI)', the MinneSO(aand Mississippi River conflu­
ence, and Glacial River Warren. 

Contact Gail at (612) 894-2961 for more information. 

~ -- -A3;t;-nal's---, 
io Moose Lake, Minnesota 

Sat.-Sun., July 17-18 
1 Gem and Mineral Show at the Moose Lake High 1 

School: Sat.-10 a.m. to 5 p.m. and Sun.-10 a.m. ' 
to4p.m. 

For more information contact: 
Tom Olsen - Chrm. (218} 384-4961 

~ ------------------J -J 
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The 1999 GSM Directory has 
been at the printers for the requi­
site length of time. That means 
they will be in your mailbox 
shortly, so look for them. Every­
one with paid dues prior to April 
1 will be listed. 

Please notify the Membership 
Chair of all errors or omissions in 
the new Directory. Corrections 
wm be published in the Fall News­
letter. 
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GSM Board News 
The GSM board met on the aftcmoon of April 17"'. 

Rick Uthe discussed the program for the lec1ure series for l999-20CXl. The 
theme is the Evolution of Phanerol.Oic Life on Earth, I.he last 540 Ma(million 
years). It sounds fascinatmg, and everything is "set" except for the location for 
the lectures. We will n()( know until possibly sometime in July where we shall 
mee1. The Universily is dealing with the complication of needing more rooms 
in service at any one time, since the U will be on a semes1er schedule this fall 
instead of the quarter period. GSM will definitely notify all members as soon 
as possible. We hope that when the available room is selecied. we will have a 
semipennanent location and will not need to move often. 

Don Swensrud, Alex Lowe, and Dave Christianson will fonn a committee of 
three tooonsider the feasibility of starting a "Park and Ride" project for the 
Monday night lectures. Theoostof parking everywhere, including the University. 
has gone up. The group will consider a meeting place at a free parking area 
with a few members then acring as shuttle drivers to transport members to the 
University. 

The firsl field trip of May has been scheduled for May 15"'. All members will 
receive notices of this and future field trips in the mail. The two one-day trips 
planned will be concerning glaciers and river valleys, and hydrology and ground 
water resources. One two-day trip will be to the to the Tower Sudan Mine, and 
one will be to the Baraboo, Wisconsin area. 

Katy Paul is our new E.ditor of the Newsletler. Bruce Goeneman announced 

that we have 143 paid members. Doug Zbikowski announced tbal the first 
series of Geologic markers has been finalized. 

Marlys Lowe and Goldie Johnson ha\·ebeenworkingwiththeArchives. Marlys 
will keep the current collection at her house, and the resr. will be stored at the 
MlI!IlCSOla Geological Survey . 

Doug Zbikowski brought the rock and mineral collection 10 show members. 
This beautiful collection is used as the display for the school outreach program 
in the Metro area. The GSM contributed $1500 to the cost of the collection, and 
the Universil)' of Minnesota Departmenl of Geology and Geophysics contributed 
$1500. It is stored at the U. of M., from where it is transported to the various 
elementary schools that have requested the program. 

The annual Kimball Memorial Banquet was held on April 261'. Unfortunately, 
Dr. Robert Johnson of the U. of M. Geology Depanment was ill and unable to 
give the lec1ure. Dean Kjerlaod gave a very intcresting talk on his trip to the 
Rcx:k Elm dis1urbanc.e in Pierce County, Wisconsin, the location of a major 
meteor impact sitc 7 km in diame1er. He will writc an article for a future 
newsletlCr,describingafossil he discovered there. 

The last series of lectures has been fascinating and absorbing. Hope to see 
many of you at the summer field trips . 

You know you're a geologist when... you use your peanut butter and 
jelly sandwich to explain folding 

2 and crustal deformation. 



I Tri-State Geological Field Conference I 
Guidebooks 

The Geology Department at the University of Wisconsin 
at Eau Claire hosted a combined meeting of the 6ISI 
Annual Tri-State Geological Field Conference and the 
University of Wisconsin Syste m Geological Field 
Conference on Sept 25-27, 1998. Copies of the 92 
page guidebook may be purchased for a limited time 
from the UWEC Geology Department Guidebook field 
trip stops are in Eau Claire, Chippewa, and Dunn 
Counties. 

The cost per guidebook is $2.50 if picked up at the 
UWEC Geology Department, or $5.00 if the guidebook 
is to be mailed. Guidebooks may be obtained by sending 
a check to UWEC Dept. of Geology, #133-688 at the 
following address: 

Geology Field Conference 
Dept. of Geology, UW-E.au Claire 
Eau Claire, W1 54702 

All orders must be prepaid. Be sure to clearly indicate 
a mailing address if you wish to have the guidebook 
sent to you. If you have any questions, please contact 
Nancy Amdahl (amdahlnj@uwec.edu, 715-836-3732). 
Person picking up copies at the Geology Dept. should 

contact Nancy before making the trip to ensure that 
copies are available! 

Registration is at Mob's Mountain from 9 - 10 am. 
The hike begins at 10 sharp. 

For more information, contact Herb Lundberg in 
Stillwater. His phone is: (651) 439-0462. He can 
also be reached via email: HLWldb 6162@aol.com. 

Or contact Cora Dversdall of Frederic, WI. Her 
email address is: edgelong@win.brightnet. 
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j Experienced tips & Advice 
L_t_h~ty,till _ _l'.!1a~el'._ou_r_ _n~xtJi!l~ _t!:ifl_Y!?_~~~l~'.'~-

'1/jether you participate in a GSM field trip with a 
group, or go on your own to explore new siles, planning 

ad can make the difference between a p[easureable 
experience, and a l::ed memay. lbe following list can provide 
helpful reminders to make your lrip more enjoyable. 

CLOTHING: Dress comfortably and practically. Layer 
clatling to help adjust to lhe changing temperatures throughout 
lhe day. Sturdy walking shoes or hiking boots arc a must. 
Wear a ha1 to protect from the sun or rain (or flies). Bring 
along lightweight rain gear: a waterproof jacket with hood, 

; or pick up a disposable plastic poncho 10 carry in your pack. 

FOOD/DRINK: Bring lunch. Packable foods such as dried 
fruit, nuts, snack lxus, carrot sticks, pita bread, cheese sticks, 
pretzels, all make good snacks. Don'1fo,get10 bring a plastic 
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bag for trash, wrappers, etc. Bring plenty of water. 
(Some 'fanny packs' have a boltle holder buill-in; or use 
a backpack wilh bottle holder pockels on the sides.) 
Disposable hand wipes in foil packets come in very 
handy for clean-up. 

EQlITPMENT: Plastic bags (zipper closure) or other 
specimen containers, tissue pa.per or newspaper to wrap 
delicate specimens., labels (masking tape works well), 
indelible felt-tip pen for labeling specimens. notebook, 
pen, magnifier. rock pick/hammer, mini-first aid ki l, 
insectrcpellant. 

OPTIONAL: Compass, camera, binoculars, jack-knife, 
map, tissues/handkerchief, field guide, canvas bag for 
carrying rock specimens, s1urdy plastic 10 sit on, extra 
socks, ibuprofen/aspirin. 



i · SuMMe.rtiMe. • 0 6y b'Lice goettemao .f=ie.ldrworlc 

Lake Superior Agates. For some folks, this 
phrase inspires dreams of finding kilos of this semi­
precious gemstone. For o!.hers, it means an occasional 
' 'Ooh, look, an agate." Still , for some rock.bounders 
who toil away without much luck, agate hunting in 
Minnesota may seem like easy pickings. 

Not to discourage anyone, but these images 
may not be entirely accurate. That said, there are still 
some excellent reasons to go into the field. 

The reason I do so much rock.hounding is not 
simply to find more agates. It is, almost literally, 
everything but that. On a typical tour, I often see more 
wildlife than I see people. When that happens, I 
consider it to be a true measure of a successful outing. 
Some days I see more avifauna than agates. For 

NEWS FROM 
CYBERSPACE 

Following are a few sites Alex Lowe visited and 
thought were ii:iteresting: 

http://www.ucmp.berkeley.edu/exhibit/geology.html 

A visitor can find out more about how geological time 
scales are constructed by clicking on a time scale such 
as Cenozoic in the geological time scale, and they will 
be transported to the stratigraphy page. Or one can 
click on any of the eras to find out about some of the 
organisms lhat lived during lhosc times and how we 
came to learn about them. 

http:/Jwww.geolab.unc.edu/PetuniallgMetAtlas/ 
mainmenu.html 

This web page was constructed to aid in the study of 
thin sections of rocks. 
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example, one morning I saw 6 eagles perched above 
the shores of a horseshoe lake. I can easily recall every 
wild turkey sighting. However, a lot of the agate finds 
just kind of run together in my memory. 

I am routinely entertained by famil ies of 
chickadees flirting in the trees, and routinely startled 
by the sudden tumble of rock settling to an angle of 
repose when I am concentrating too hard on my field 
identification . Frequently, I hear a single crow calling, 
connecting with its family members, and another more 
distant, mechanical moan of a train whistle beckoning. 
There have been 30 crows together in one fly-over. 
To mention the ducks and geese would require 
exponents. 

Just one more: I have enjoyed sunsets that make 
a better case for creationism than William Jennings 
Bryan. 

Reasons for getting out into the field are 
countless, the experiences end1ess. Still for many, there 
is the find. 

-~mmoo [UJD~~D'J]]~m'D'm 
____ ~JJ'ffi'D'rnl?ffiODL 

August 26 - Labor Day September 6 

This is an early reminder lhal the Geological Socie ty of Minnesota 
will again have a booth at the State Fair this year. Even though 
the fair seems qui te a ways off, we will soon begin preparation 
for staffing the booth. You mayseemecarryingaroundacalendar 
ai the field uips and askfog folks to sign up. Later on, we will 
begin to make telephone cal ls to all members again asking folks 
to sign up. There are three shifts a day and we need two people 
per shifL Take a moment right now to check your calendar for 
August If you have a preference for working lhe Fair, you are 
welcome to call me now. 

We' ve done some "face lifting" of the boolh which includes newly 
painted panels (by Paul Lemke) and we are looking for a piece of 
carpeting approximately 10' x 10' (in the event you may have 
such a piece or know of someone who does) in either green or 
brown to resemble the earth. Carpeting will enhance the booth 
aswellasmakei1morecomfortable tostandon. Weha11cacqui~ 
a rock box and slides as a permanent part of lhe display table 
(from Doug Zbikowski). If you have interest in planning or set 
upofthebooth,pleasejoin us. I can bereachedat651-699·9812 
or leave a message. 

Judy Hamilton 
Chair, State Fair Booth 



ANIMAL, VEGETABLE, OR MINERAL? 
~ 

By eating balanced dietS, we humans 
mal:.c sure that we mgest adequate 
amounts of vitamins and minerals. Many 
of the minerals humans need oome from 
thcvcgctableswceat.andthevegetables 
accumulate these minerals from the soil. 

This ability that plants have, to exuai::t minerals from soil, is vital 
totheplants'survival. Butplantsalsolalceupmineralsthatthey 
don't need. And now humans are developing ways to exploit the 
ability of plants to extract minerals from the soil, for purposes 
thatarenotnutritional. 

Deliberately using plants to accumulate elements from the 
soiliscalledphytoremediation. Plantsthatareparticularlyeffi­
cient at extracting minerals from the soil are known as 
hyperaccumulator plants. Researchers have shown that these 
~metal-scavenging" plants can accumulate lead. uranium, cesium, 
sll"O!luum, chromium, zinc, selenium, manganese, calcium, co­
balt. and iron from the soil, and store these melals in theirabove­
gound shoots and leaves. Then, the plants can be harvested, 
burned, and the metals can be recovered. 

Phytoremediation is a new technology tha1 is being tested -

withlnaweekfromabsorbingthechemical,butnotbeforethey 
alsoabsorbcdsomeofthegold. Thedeadplantswerelwves1ed 
and burned, and the resulung ash was found to contain 150 pans 
per million of gold. Obviously, this type of biomining is not 
economically feasible right now. And harmful chemicals cannot 
be spread on the ground, due to the damage they would cause 10 
the environmcn1. But, perhaps one day, plants might be used to 
extract gold from ore or mine waste. 

Traditional mining techniques include processes that crush 
the ore. and then exuact the minerals, such as gold or copper, by 
the application of chemicals, or high heat These methOOs unfor­
tunately, have created undesirable effects in the environment, and 
have caused mining operations to become quite controversial. In 
recent years, mining comparues have been working to become 
more environmentally friendly, and have enlisted the aid of cer­
tain typesofbac1eria. Thiobacillus feroo:ddansisa bacterium 
thatisnaturallypresentinsomesulfur-containingmaterials,such 
as copper sulfide minerals. ii oxidizes the sulfide material, which 
relea.sesacid,andanoxidizingsolutiooofferricions- which 
can washout metals from crude ore. Themelal can then be col­
lected and the sulfuric acid can be recycled 

in field trials as a method of cleaning soils that have been con- US1ngbactcriainminingcanbeeconomica.l,butlarge-scale 
tammatedwithto:ticmetals,suchaslead,cadmium,zinc,nickel, operations would be even more practical. However, this 
orradioactiveisooopessuchasuraniumorcobalt. Scientistsare bioprocessingreteascsagreatdealofhcat,whichcanthenkill 
attempting to identify plants that are exceptionally good at ex- the bacieriaand stop the process. Sotbe search is on for a form 
tracting melals from the soil. By seaTCbing for key plant genes, of bacteria that thrives in an acidic, metal-rich, toxic environ­
and bio-engineeringefficient hyperaccumulator plants,scientists ment - that is also very hot Bacteria thal thrive on the ocean 
hopetodevdopplantswith improved rates of metal uptake, which floor on hydrothennal vents (black smokers) might just be the 
would make phytoremediation a practical and economical solu- answer. These bacteria survive in temperatures up to 100 de· 
tioo to cleaning up landfills, mining sites, nuclear waste dumps, grees Celsius or higher, and certainly seem to do well in highly 
or any contaminated site. oxidative environments. Black smokers provide homes for some 

of the densest concentrationsoflife known on theseafloor. Some 
One such hyperaccumulatorp!antis pennycress, a wild herb deep-sea vent bacteria appeal" to be capable of extracting metals 

that grows on soils that are rich in zinc and nickel. (Prospec:IOrS from the hydrothermal fluids - a desirable characteristic to of-
0 have long recognized certain plants as indicators of the presence fer to the future of biomining technology. 

of metal ore.) But pennycress is slow growing and typically grows 
to only 8 to 12 inches. By cross breeding with other strains of Phytoremediation and biomining will be important tech­
metal-storing pennycress, plant geneticists are attempting topro- nologies in the next millennium. In 1995. the first international 
duce a high-yielding, fast growing plant that could be used to conference devoted to 
remove zinc from contaminated soil. Pennycress has been tested phytomnediation was heJdar. the Uni­
in field trials right here in our own back yard al the Pig's Eye versity of Missouri, attratting hun­
Landfill in SL Paul. dledsofplan1physiol.ogists,biocltem-

ists.~ogists,soilscientists,andolli-

ScientistsinNewZealandha\·ediscovered that some plants ers. Resean:h is being done by Uni­
will even soak up tiny amounts of gold. In labonuory tests, Jn- versities, mining oompanies, various 
dian muswd plants \\'ere grown m pots of soi l thatcontained4 go\•emment agencies (EPA, DOD. 
pans per million of gold Then, ammonium lhiocyanate was added OOE).chemical companies(Dupont), 

, io the soil. to make the gold soluble. (This chemical is used in and new companies are starting up 
· traditional gold mirung and contains cyanide.) The plants died every year. It will be interesting to 
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watch this ne~· technology develop. 



Rocky Franklirrite, the long time and well known mineral 
collector, of Stone Road in the Mmeville area of Mrnnesowte 
died yesterday of se\·erely clogged arterites in his diamond pipes. 
He was bornite here n years ago. 

Rocky was admmed 10 the Gramte State Hospnal on Thul>da.y 
complaining cl gastroli1hicd1scomformities after a meal of crystal 
lattice, graptolites.andearthcrusL He had been treated with Pcpio­
Bismuth and alkali seltzer for acid-rock stomach. According 10 

Dr. Bruc.eCite,despitethehospilal'sbcstefforts,Rocky's cats­
eyes wmed to greenstone in tus headf rame and he meuunorphosed 
early Friday. 

The funeral was held Monday at the Lustrous Memonal mine 
dump in Opal ville. Franklinite was returned 10 lheear1h in one of 
the largest ceremonies in recent years. Dozens of apache teared 
celebrities turned out, including Anna Bergite, Chris O'beryl, 
Ben hoite,Allan Ile, Kim Berlite,and the famous Bolivian beauty 
VivJanite. 

(Whal/oflows is an u.cerp1 of arr e-maif report rtctivtd Uy 
Doug Zbilwwski from lomts A.cworlh, Consuvalion Mall(lgt­
mtril Advisor, Ml. Cameroon Pro.feet. LJmbe] 

Maybe you've al:eady heard that ML Cameroon is erupting 
as of Sunday mght {March 28th! at about8pm. There had 

been a number of eanh tremors reported in Buea on Saturday 
(which shook down 1wo houses in Bokwaoogo), and on Sunda)' 
Lim be was shaking too. People came out of the Atlantic Beach 
hotel because the rooms were rattling so much! By 8:20 p.m., as 
we walked home from a friend's house, we could clearly sec the 
eruption up on the left hand nank of the mountain, popping and 
spitting plumes of flame and lava up over the ridge for all 10 see. 
The rumblings were easily audible from Limbe, and various 
peoplesaidtheycouldsmellthesulphur. 

After peering lhrough binoculars for half and hour in Lim be, 
we all wanted 10gc1a betterview,sowejumped into a couple of 
Land RO\'e!'S and drove down the West CoasL From there, de­
pending on the peBpectiveand lhecloud cover, one could clearly 
see the mouth of lhe crater, and the lava burning i!S way down 
across the grassland It seemed to be coming from the same 
place as the last eruption in 1982, which started on the Western 
flank al about 2.&:>o meter.; altitude, and whose Java flow headed 
southwesi. towards Bakingili. but I am DO{ yet ccnain. It is sull 
difficult IO see \\.·here the lava might go to, but most likely, to­
wards the less populated West CoasL Last time, Bakingili was 
evacuated,butthelavane\·erreachedthevillage,stoppingatabout 
l,200meters. 
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The grave shaft near the brookite was piled high with rock flour.;, 
including hematite roses and green ockites.A mahogany obsidian 
beryl served asacryptomeleneas Rocky was returned to the fault 
zone of his alteration. 

TheReverendMarcAsiteslarledlheeulogywithaprehnite,gomg 
on to describe Rocky as a wonderful humite, wilh a tremendous 
apatite for oh\'Lne. His road metal ne\·er became paved with 
goldstone, buc he brought lhe joy of adularia to many a jaded 
admirer,regardlcssofcrystalc!ass. Evenasasornetimesabrasive 
old miner, be serYed as a lodestone for thousands of tumbling 
follower.;. 

Rocky is survh·ed by his vein mate of 44collecung seasons, Cas 
Siterite, his dog, Stilbite, and three grand pebble-pups, James 
Onite. Cris Tobalite, and Will Emite. with one mtn in lhe gem 
pocket 

Friends and family met after the reclaiming burial for refreshments 
of quartz of soda niler and pudding stone at the home of his 
brotber-in-law,AIAbaster. 

Over the past 150 years, the mountain 
haserupledappro;umatelyevery20orsoyears, 
and with the last one rn 1982, many of us py· 
romaniacs have been wondering whether we 
would be lucky enough IO witness one while 

"'~· In 1922. a lava flow wiped out a swalh 
of forest and plantations up to 2 · 3 kilometers 
across.from l,600meters,runninginiothesea. 

and set fire to an area which was a great deal bigger than thal 
Many of the biggest lava flows on the Mountain seem 10 have 
come down the Wes1em flank, which is perhaps why few people 
havechosentolivethere. Andallthevil\agesareatsealevel,in 
close reach of a canoe if things get 'ho!'. 

Of course the traditional hypotheses are already abound­
ing - most eruptions are supposed to be the result of the mountain 
being angry. Ephaa'sa'Moto, half-stone half-man- the "god" of 
the mountain, follows local even!S closely and has always added 
timelyandsoberingpunctuationstotheregion'shistoricalcalen­
dar (lhe last eruption coincided with lhe death of lhe highly re­
spected former Paramount Chief of Buea). Perhaps 
Ephaa'sa'Moto is angry wilh lhe natives, who have willingly sold 
most of lheir land and are sining back and walChing everybody 
elseC011verttheirforests10farms! 

Locati.o.D: 4.2GN, 9.l7E 
Elevation; 13.'28ft(4G95111) 
Last Updat.9<11 April 5, 1999 

Motlllt c .... i:coon is a stxatovolcano locat..:t in the nation 
of c.,..roon, lBG -.iles -•t of th41 capital of Yaotlllde. 
Thb volcano is allo lu::iown locally •• 11.ount Paka and 
"Chariot of tha Gods. " It is one of c-~n·s ll&i.n 
tourist attxactions. Thoua&Dds of peopl• participate 
iu&raceupitsroclr.yalopeaaachyear. Itiatha 
hi9ha9t peak in ll'aat and Cantr&l Afr ica. C__,,,oon h .. 
arupted fiva tbaa th.is c•ntuey . Its lllOSt recent er11.p­
tion i• noted above. 



EARTHQUAKE!!! 
Partll 

/Part/of&mhquall!!!recounrede~-witnessreponsdescribing 

tlu: e!fectso/tM New Madrid earthquakes of 1811-1812. Many 
ptopk reported stuamsof mauer being thrown up, as high as 30 
ju1 imo thL air, and spouts of sand and waur gushing from fissures 
i111heear1h./ 

f racturcd nx:k, as found in many parts of the western 
United States. may absorb energy from earthquake 
waves and thus reduce the geographical extent of 

damagefromamajorearthquake. lnareaswheregeological 
fonnations stretch unbroken for hundreds of miles, as in 
portions of the eastern United States, vibrations may travel 
great distances with much of their initial destructive 
potential in tac I. Additionally, in the region of the epicenter 
of the 1811 and 1812 earthquakes, there is a thick cover of 
alluvium, containing layers of water-saturated sand. The 
combination of poor soil conditions in theepicentral regions, 
and of low attenuation of surface-wave energy is resp:insible 
forthedamageandfell areas being about 100 timesgiea.1er 
than those of earthquakes of the same magnitude in western 
North America. 

The surficial geology in the epiccntral region of 
the New Madrid earthquakes is ideal for producing large 
surface displacements, fissures, and landslides. The thick 
silty, sandy, river alluvium of the major river valleys in the 
region is particularly suited for the production of the strange 
phenomem called sand blows, or sand volcanoes. The many 
eye witness accounts that recorded, large amounts of mud, 
sand, stone, and water being "thrown up", were in fact, 
describing a phenomenon known as liquefaction. E.arth­
quake vibrations in poorly consolidated soil. where ground 
water exists close to the surface, will cause soil to lose its 
cohesion and behave as a liquid. The pressure of the water 
in between particles of soil or sand (known as pore water) 
rises with the passage of waves from an earthquake. The 
more powerful an earthquake, the more intense its associ­
ated ground motion is likely to be, and therefore, higher 
pressure is created in the pore wa1er. Upon liquefaction, 
pore water pressure increases several fold within seconds. 
The pore waler pressure, carrying the full weigh! of over­
lying soil and water, can hydraulically fracture an overly­
ing fine-grained cap and lead to the venting of large quan­
tities of sediment and water to the ground surface, forming 

sand volcanoes. When liquefaction occurs on slopes, large 
masses of soil may flow downslope, either in liquefied form, 
or as large blocks of still-cohesive soil, sliding on an un­
derlying, liquefied layer of soil. Lateral spread, in which 
blocks of soi l at the swface slide sideways, can also be 
caused by liquefaction of an underlying layer. 

During the New Madrid earthquakes, liquefaction 
occurred over a huge region. Today, aerial views of some 
regions clearly show isolated white s(XXS scattered far across 
the land where sand was vented onto the dark-colored clay 
soil. 

In 1974, networks of seismome1ers were set up in the 
Missouri bootheel and surrounding areas, in hopes of find­
ing clues to the origin of the New Madrid quakes. 'Thou­
sands of microquakes lhat were subsequently recorded re­
vealed a zigzag fault pattern lhatroughly parallels the Mis­
sissippi River at the junction of Ken lucky, Missouri. Ten­
nessee, and Arkansas. Some geologists studying the New 
Madrid seismic zone believe that 1he North American con­
tinent began to tear apart approximately 600 million years 
ago. When the rift eventually closed, it left a weak zone, 
which continues to be squeezed at a relatively rapid rate. 
Eugene S. Schweig of the University of Memphis and the 
U.S. Geological Survey, believes that the strain that builds 
up in the eanh there could store enough energy to power a 
magnitude 8 earthquake about every 400 to 1,100 years. 

In 1990, self-proclaimed earthquake forecaster, 
Iben Browning, predicted that a major earthquake would 
strike the New Madrid seismic zone on, or about, Dec. 3, 
1990. The only outcome of his prediction was an increased 
nervousness of some residents of the area. As much as 
people would like to be forewarned of impending earth­
quake disasters, there is no way to predict when the next 
great quake may s1rike. It may happen in 800 years, or 8. 
What can be predicted however, is that the next majoreanh­
quake in this no longer sparsely populated region will cause 
massive destruction, injury. and death. Perhaps the next 
great quake will not come during any of our lifetimes, but 
as long as humans continue IO live in the New Madrid seis­
mic zone, the likelihood of major devastation with the next 
earthquake will only increase. 

You know you're a geologist when .. "'you hope to die in a pyroclastic flow, Oust to experience it.) 
"'you total your car because you were gawking at a road cut. 
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Ke.?ping with the theme of the 1998-1999Prog:ram, 
the April 12th Lecture, presented by Kathy K.link.(U ofM, 
Geography Dept.), detai led the various methcxls research­
ers use to track climate variations over time, and why cli­
mates vary. Over the past 14&.0JO years or so, evidence of 
cl imate change is left as proxy records: pollen in Jake sedi­
ments, coral. ice cores. By studying the proxy records, sci­
entists have learned that during the las1 interglacial pericxl, 
temperatures were approximately 4°C higher than today. 
Andduringthelast 10,000years. theclima1e has been rela­
tively stable, with temperatures much less variable than 

duringthelastglacialpericxl. 
In addition to proxy records, observation records 

were begun around the middle ISOO's. Since that time, 
global temperatures have risen 03 - 0.6°C. There was a 
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much cooler period, cal led the Llnle Joe Age. which 
lasted from 1450-~. Rccordsshowthatglobaltem­
perarurcsare influenCed by manyfactOB, and have gone 
up and down many times over lhe years. And regional 
climatic variabili ty does not always match global 
change. 

Climate varies due to climatic forc ing factors: 
radiation from the sun, sunspots, volcanicactivity(dust 

in the air blocks out solar radiation and causes a drop in 
temperature), and Milankovich cycles (the eccentricity in 
lhe earth's orbit. precelloo -the distance between the earth 
and the sun, and obliquity - the degree of tilt of the earth). 

Another factor in climate variability is climatic 
feedback. Surl'ace reflectivity, ca1\ed albedo, can contrib­
ute either a positive or negative feedback. The albedo feed­
back from ice, clouds, and water vapor. can effect the 
amount of infrared radiation absorbed by the atmosphere, 
and thus the temperarure. Anthropogenic activity(humans) 
contributes to the climale variations by the addition of col 
and other trace gasses to the atmosphere. Even urbaniza­
tion can cause temperature variations on a regional scale. 

lbecomplexicyofthe climare system makes ii very 
difficult 10 anribute lhe causes of climate variability to a 
specificfaclOI'. Itislikelythatorbital variations.solarvari­
abiliry. volcanism, and anthrop:igenicactivi ty all play a role 
in influencing climate. 
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