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Dino Update· M11y I, National Science 
Foundation: Whllesclentlstshave long 
suspectedthiltblrds,andnotmorebasal 
reptl!es, aredlnosaurs'dosestlMng 
relatlves,foryearsthathypotheslsrested 
l11rgetyonmorphok19lcalslmllaritlesfnbird 
and dinosaur skeletons. Now, molewlar 
enalyslS,Dl"genetk:sequencing,ofa68-
mllllon-ye11r-oldTyrannos<1Uf!Jsrexprotein 
from the dinosaur's lemur confirms thilt T. 
~ Wres 11 common 11ocestry with 
chkkens,ostriches,11ndtoa~extent, 
111t191ttors. 

WELCOME, NEW MEM.BERS 

Brian Al lison 
Julie Gillis 
An ita l-la ll 

David L. I-licks 
Debbie & Doug Nonemaker 

Michael D. Pedersen 
Tony Rozycki 

Michelle Sutherl and 
George Tkach 

John Utley 

Fluorite District Field Trip 
P..-c-Trip Meeting 

May 19 

1llC firs1 informational mcc1ing for the Illinois/Kentucky 
field trip was held on March 31 . Surprisingly, there were 
seven attendees in spite of the snowy weather. Twenty 
people have signed up for the trip planned for June21 th ru 
June 26, not count ing trave l days. We will ell'.plore some of 
the Fluori te regions ofsouthcm Illinois and western 
Kentucky. ThercisalsoRdigschcduled for fl uori te and an 
evening tour with block ligh ts. We arc also planning visits 
to Fluorite museums in Morioo, Kentucky and Rosiclairc, 
Illinois and we will be meeting with some local geologists. 
We will also tour Mam moth Cave with a local geologist. A 
second lriJI meeting is sc:heduled for May 19 at 7:30 pm. 
Pleascanend ify!luarci ntcrcsted in joining the trip. 

For more information, or for directions lo the meeting place 
call: Sandy Steffner 952-831-6165 
or e-mail estefTner@yahoo.com. 



Announcements 

May 19: 2"' Pro-TripMeetingforthclllinois
KcntuckyF1ooritcDistrictTrip 

May 30: Science Museum: "Exploring the 
Microscopic World of Sand Grains" opens 

Aug. 3 & 4: llicld Trip 10 the Upper Penninsula 
ofMichig1m 

Aug.2 1: S1Utchir0cgins 

Sept 22: First Lecture of 2008-2009 Series 

Oct. 4: Field Trip to the Duluth Arca 

GSMft/l:.'WS 
F.ditor: 
Produclion Mgr: 

Judy llamiltoo 
Kary Paul 

GcoiogicalSocidyofMinnesoui is•50l(c)3 
nonprofi• orpnit:l.lion. The pulJlOSC of lhis 
nc:wskl\er is 10 inform members and friends of the 
activiticsofthcGcologicalSocictyofMinnesoia. 
GSM N>;WSJs published four times a year: 
l'cbruary 15, ~fay IS. August IS,andNo~cmber 15. 
GSM NEWS wclCQmes tmsolicitcd Geology lllld 
Eanh&:icricerelatcdarticlcsandphotograph.5. 
Deadline for article submission is thc first of the 
rnon1h,bcforc1hcdlltcofpublication. Scndall 
rnntcrinl for GSM NEWS to 1hc OOdrcss below. 

OH' ICERS: 
Ly Preece, President 

Dick Bottcnbcrg, /lice Presidenl 
l!dStcfTncr,Treasurer 
Gerry Paul, Secretory 

Directors in nddition to 1hc officers listed 
above: Kathy Ahlers: Kate Hintz; Sandy 
StefTncr. I l&r1ey Thorlicrson; ooc vacarn;:y. 

Send 311 GSM membership dues, change or 
address cards. and renewals to: 

GSM Membership Chair 
P.O. Box 390555 

Edina MN 55439-0555 
Membership levels are SIO Full-lune Students; 
$20 Individuals; $30 Families 

Notes from the Town Hall Meeting 

The first Minnesota Geology Town Hall Meeting. 
organized by the Minnesota Geological Society, was held 
on April 5, 2008. Representatives from colleges., 
governmental agencies, clubs, and teacher organi7.ations 
presented infonnation on their programs. (photo, page 3) 

Dr. Harvey Thorleifson of the Minnesota Geological 
Survey gave the kickoff prcscnlation describing present 
programs and future opportunities for outreach. Partic i
pants discussed the many resources that exist and bow thi s 
infonnation could be made available to the general pop
ulation, clubs, teachers and young people. 

The consensus was reached that a central source is needed 
on the internet to provide infonnation such as print and 
internet resources, available speakers, club activities, field 
trips, infonnation concerning government agencies and 
their programs as well as the resources of area col leges. 

The need for another meeting in the fall was discussed. 

Thanks to Kathy Ahlers, Dick Boucnberg, 
Steve Erickson, Ly Preece and Doug Zbikowsli for all the 
work of organizing the meeting. 

Donald Del Greco 
Roger Johnson 
Lindsay Iredale 
Jim Stark 
Kate Pound 
S1ephanie TI1criaull 
Steve Kostka 
Jan Falteisek 
Harvey Thorleifson 
Steve Olson 
Lee Schmitt 
Sandy Fuller 
Peggy Kor.;mo..Kennon 
Doug Zbikowski 

Presenters 

DNR P;irks and Recreation 
MN Archcological Society 
Nomiandale C College 
USGS 
St. Cloud State University 
University of St. Thomas 
DNR Lands and Minerals 
DNRWaters 
MG Survey 
Minnesota Mineral Club 
MN Earth Science Teachers 
Anoka Co Gem & Mineral 
Bell Museum 
MN Geological Society 

- By Lee Kaphingst 



MEMORIALS 

En Se.lander, who many wi ll remember as 
a feisty woman, passed away January 25, 
2008. She was 94 years old. Eva was our 
GSM president in 1985. She had many 
interests besides geology among which was 
politics. If you wanted a good political 
argumcnl, you would talk to Eva. Her 
memorial service was Apri l 6, 2008. 

Also passed uway w11s 1o:Yeret1 Luh mann on 
January 19, 2008. He was 85 yenrs old. His 
wife, Doris, nnd he attended many fi e ld trips 
and were both fun people to s it and chat 
with. Occasionally, they would attend a 
lecture driving all the way to Minneapolis 
from Rochester. Evcrcll's memorial service 
was January 26, 2008. 

Participants in the First Minnesota Geology ! I 
Town Hall Meeting, brainSlonning ideas. 

STATE FAIR •.. 
JUST AROUND THE CORNER 

The Kimball Memorial Banquet, May 5, s ignaled the end 
of this season's lecture series and the beginning o f our field 
trip season. The GSM Slate Fair infonnation booth can' t 
be far behind. Although the fa ir doesn' t start unti l August 
it's not too early to stan plonning. 

In the next couple or months, the Show and Exhibit 
Committee will start pulling together a list of workers for 
the booth. We wi ll need 72 people, cnch to work a 4-hour 
shift at the fair. The fair sians on Thursday, August 21 
and ends on Labor Day, September I. Ench day is divided 
into three shifts, 9a.m. to lpm, lpm to Spm, and Spm to 
9pm. Two people arc required for each shift. (Rules of the 
Minnesota State Fair Administration.) 

You don't have to be knowledgeable about geology to staff 
the booth, just enthusiastic. When people ask you a 
question at the booth, invite them to a lecture with talks by 
experts. There are also books and other material to show 
them. 

Even though it 's early in the year, this is a good time to get 
the shift you want. Call Tom Schoenecker at 952-474-
4600 and claim your spot. 



POTENTIAL FOR GEOLOG IC 
CARBON SEQUESTRATION IN MINNESOTA 

Increasing concern about climate change has necessitated the assessment of w11ys to reduce greenhouse 
gns emissions, while concurrently increasing our preparedness for climate change and variability. 
Emissions reduclions can be achieved by reducing combustion of fossil fuels, and by reducing other 
nctivity that generates greenhouse gases. Changes in land use cnn induce incrcnsed storage of carbon in 
soi l and vegetation, thus faci litating terrestrial sequestration. In the case ofstatiomuy sources of carbon 
dioxide (C~) emissions, however, such as the electrical gcncmting slllt ions, cthrmol plants, and other 
statiomuy sources that make up over one-third of Minnesota C01 em issions, the technology to capture 
C01 is nvniluble. The likely fate of captured C01 would be stomgc by i1tjcction into geologic formations 
where it e:m be stored fo r long periods of time to prevent its escape to the atmosphere. Another geologic 
1cchni<1ue is mineral carbonation, in which C02 is rcacled with material from mining, producing mineral 
products for disposal or use in construction. While the Dululh region has fovomble geology for this 
option, the method is not fully developed and the costs remuin high. With respt.-cl 10 1he deep injection 
mel11od, an option for Minnesota is export of CC}.i by pipeline to one or more potentially willing 
jurisdictions such llS North Dakota or Illinois, where apparently suitable geologic repositories have been 
confirmed, or alternatively credilS could be purchased. It is possible, however, that saline fonnations in 
Minnesota coo Id be confinned as geologic CO:z repositories. 

ll\C only rocks in Minnesota that potentially have the required reservoir properties below about a 
kilometer depth, the depth required for efficient co.i storage, arc sedimentary rocks associated with the 
Midcontinem Rift, an extension of the Lake Superior basin that extends to Kansas. Criteria for potential 
include depth, porosity, penneability, seal, integrity relative to previous drilling or fractures, appropriate 
chemistry relative 10 lack of drinking water potential and chemical trapping mechanisms, and adequate 
dntn avai labi lity. l be prospec1ive rocks arc known largely on the basis of geophysical surveys, indicating 
two north-south belts on either side of the Twin Cities. It is stressed, however, thal currently available 
data indicale thnt there is a very low probability of success in confim1ing suitable geologic conditions for 
deep geologic sequestration ofCOi in Minneso1a, due to a lack of adequate pcnncabi lity. Should more 
conclusive infomiation be needed, a 3-year program including deep (-2 km) drilling wi ll be required. A 
one-year pre-drilling phase costing about one million dolturs would include geophysica l surveys, further 
analysis of cores and water chemistry, including analysis ofrcgiorm l dingcncsis, and numerical modeling 
of CO;i storage. Drilling in the second year wou ld cost as much as ten mi llion dollars. A third year would 
then be required fo r analysis of field data, including intcgrnlion of the darn by further numerical C02 

storage modeling. A major effort costing tens to hundreds of mil lions of dollars would then be required to 
fully test for required reservoir capacity and properties, and the probability that these requirements would 
not be confim1cd, despite this effort, is high. Minnesota may therefore be forced to rely on other methods 
to achieve climate change-related objec1ives. 

- Harvey Thorleifson, Minnesota Geological Survey 



WOMEN IN GEO LOGY 

In 1886, a woman named Rebecca "Carrie" Everson was aw11rdcd a patent for a process to separate 
waste rock from metallic substances. Her paten1 described a process called notation separation which 
eventually became critical to the mining industry as high-grade ores were depicted and, for the most 
part, only low-grade ores remained. Flotation is a mineral scparalion process, which takes pince in 
water-mineral slurries., and is widely used for concentrating fine-grained minerals. It takes advantage of 
the different physical and chemical surface properties of minerals-in particular, 1heir wcUability, which 
can be a nalural property or one rutificially changed by chemical reagents. 1be surfaces of some 
minerals can be made more hydrophobic (water-repcllenl) by conditioning with selective reagents, often 
acids. Only hydrophobic particles selectively attach to air bubbles that are introduced into the water
mineral sluny and are carried by the bubbles to a froth layer above the slurry, being separated from the 
hydrophi lic (wetted) gangue particles. Everson carried out a wide range of experiments to define 
processes appropriate to separate various minerals from different types of waste rock, and this activity 
gave her patent a firm basis to withstand legal challenges. Shake tables were in use to conccntrntc ores 
based on density differences and recovering 92 to 96% of the ore, but norntion cou ld recover 98 10 99% 
of the valuable ore, and nchicvc this at much lower operating costs. 

To be sure, Everson did not receive any money from her patents, a fate shared by many. if not most, 
inventors. One possible cause in her case may be the reason alluded 10 in the following quote: "as a 
me1allurgist. she was a quarter century ahead of her profession." I 1915, Engineering a11<J Mining 
JournafJ 

Another reason may well have been that she was fighting an uphill ban le as a woman in a ~man's 
industry," a problem lhat too often seems to continue to this very day. But the invention was ahead of 
its lime, and her abi lity to be well ahead of lhe rest of the industry becomes very clear from the 
fo llowing: ~ I n connection with the mass of litigation over nOlation patents it is interesting 10 note that a 
patent covering the use of a fat or an oil or a constituent thereof, an acid or soluble neulrnl or acid salt 
and waler, in ore separation, was given to MissCarrieJ. Everson in U.S. Patent 348157, Aug24, 1886. 
'lliis patent long ago expired in all the countries where it was taken 001." lEngineering and Mining 
JounwlVol XCI (191 I) p. 7451 [Note the 1911 dateofthe qu()(e vs the 1889datc ofthc patent) 

At the time, US patents expired seventeen years after issuing, and shortly after expiration of Evcrson's 
patent, the mining industry was beginning to recognize the uti lity of her patent as various high-grade ore 
deposits were depicted. Dozens of new patents were fi led, and litigations were init iated as people 
started 10 use the t<.'Clmiqucs she had taught in her basic pntcnt. ·n1e li tigations eventually nrrived at the 
U.S. Supreme Court. Evcrson's patent held up wel l, due to her carefu l work to develop the whole basis 
of notation concentrntion, which wns disclosed in the Everson United States patent No. 348,157 and in 
the Fromcnt British patent. 

Discouraged by the death of her husband, her own financiA I situation, and the inability to get financial 
backing for her ideas, she gave up trying to commerciali7.c the process. She pretty well losl in1eres1 in 
the subj eel, and both she and the patents lapsed into oblivion. She was recognized after her death, 
including a nomination to lhc Industrial Hal l of Fame. For reference, Rebecca ftCa rrieft Jane Billing.s 
Everson's patent, US Patent 348, I 57, was issued on August 24, 1886, and a second patent, US Patent 
471,174, was issued to her and Charles B. Hebron on March 22, 1892. 

After her death in 1914, thcre was a good deal of interest in the Mining community. Inquiries resulted in 
her "rediscoveryft, and art icles about her appeared in several miningjoumals as well as the Denver 
Rocky Mountain News. 
(E:cct!rptedfrom "Women lnvumors'" by Linda Jacobs Altman. printed in The American f'rofile.s series. published 
by Facts Ofl File, Inc.. luue ix, I 18p. Submitted by Bill Robbins) 



Ea rthquakes in the Midwest 

April J 8111
, 2008: At 4:37 a.m. local time, a magnitude-5.2 earthquake rumbled across 

southern Illinois, producing a rude awakening for people across the Midwest. The focus 
of the temblor was about 11 .6 kilometers deep, according to the U.S.Gcological Survey 
(USGS). The earthquake's epicenter, seven kilometers north-northeast of Bellmont, Ill., 
is in the Ozark Dome region of the Illinois Basin, which covers parts of Indiana, 
Kentucky, Missouri and Arkansas. Earthquakes have occurred periodically in the region, 
with the most powerful a magnitude-5.4 earthq uake in southern Illinois in 1968, 
according to USGS. 

·n1c Ozark Dome region is far from any tectonic plate boundaries, where the causes of 
earthquakes arc better understood. The region contains many known faults, but many 
others remain undetected. Scientists arc also uncertain about which of the known faults 
are still active. 

Although less frequent than earthquakes in the western United States, earthquakes in the 
cast-cenlr.d United States tend to be felt over a much broader region. according to USGS. 
Earth's crust is older in the Midwest than in California, and therefore is also thicker, 
cooler and more brittle, so earthquake shock waves also travel farther and faster in the 
Midwest. 

The USGS Web sile received more than 23,000 reports from people who felt shaking 
from the earthquake, from as far away as Georgia, West Virginia and Alabama. Minor 
damage to bui ldings in Louisville, Kentucky from Friday's earthquake, was reported but 
no major damage has yet been reported. 

The Ozark Dome region is northwest of the more seism ically acti ve New Madrid Zone 
where a series of powerful earthquakes stronger than magnitude 8 in 1811 and 1812 
caused widespread damage throughout the Missouri Territory, nmg churchbclls in 
Boston, Mass., and altered the course of the Mississippi River. 



UPCOMCNG FIELD TRIP PLANS 

Here are the preliminary plans of two field trips. Each GSM Member wi ll receive a notice in the mail, prior 
to each trip. with al l of the details, times. locations, e tc. In the meantime. you may want to reserve these 
dates on your calendar. 

Upper Peni nsula orM icbig11 n 
Su nday, Aug u~ t 3rtl a nd Mond ay August 4t h, 2008 

Leaders: Gene and Sally LaBcrgc 
(Gene La Berge is the Author of"Geology of the Lake Superior Region") 

We will mccl at the ways ide on US l-lwy- 141 just outs ide N iagara, Wi scons in. Gene plans 10 show severa l 
rock exposures between Ningarn and Pembine, Wiscons in and then cross over to the Norway, Michigan area 
with a stop at Piers Gorge on the Menominee River (the Mich-Wis border). This nrea shows where a 
volcanic is land chai n in Wiscons in collided with sedimeniary rocks on nn older continent margin 
in Michigan. It is basici1lly ll "subduction zone", which Gene wi ll expla in to the group. 

We will drive 10 Ishpeming in the ta le afternoon and stay there Sunday night -- I here arc a number of motels 
in Ishpeming and Marquette. Then we can spend as much time as folks wish on Monday looking at some 
of the features of the iron mining district, and some of the "impactitie" - or fall-out from the huge meteorite 
that landed in the Sudbury, Ontario area 1,850 mill ion years ago (and helped cause the huge nickel-copper 
and platinum deposits at Sudbury). Our last stops would be somewhat v.cst of Ishpeming. on the wav back 
toward the Twin Cities. 

Dululh A rca 
Sa tunJny, O clob<' r 4th, 2008 

Leader: J im Mi ller 

Meet Il l Moose Lake Stille Park Agate Center between 8:30-9:00 AM 

Somo of the highlighis of the trip may be: 
T homson Oum - deformed s lutcs of the Thomson Fonnat ion 
Grandview Golf Course site - base of the North Shore Volcanics 
Onrdon Peak - Duluth Complex gabbro 
Thomson Hill Rest a rea - lunch and more gabbro 
47th Ave Quarry - nuorthosi tic phaseofth e Duluth Complex 
Observation tower Hill - top of the Du luth Complex 
Dul uth Clinic outrcrop-porphyri tic basalts o f the North Shore Volcanics 
Leif Erickson park - intcrflow sandstone and lavas 
Amincon Falls St Pk - Douglas Fault (if time and interest a llows) 
Trip ends at 5PM 

For More infonnation Contact: William Robbins 651-739-1146 robbins.wb@comcast.net 



The Art and Science of Sand Photography 

The Microscopic World of Sand Grains, an exhibi1 showcasing the an and science of sand photog.rnphy by Dr. 
Gary Greenberg opens at the Science Museum of Minnesota in the Collections Gallery on May 30, 2008. 

Gn.>cnbcrg's stunning high-resolution photographs explore the exquisite beauty o f snnd gm.ins magnified up 10 

300 times actual size. When seemingly mundane sand grains arc magnified through the microscope, they show 
the beauty and splendor of nature and tell amazing stories of the regional geology and ocean ecosystems. 

As an inventor, Dr. Greenberg has developed three-dimensional microscopes as scientific research tools; today 
with unnbashcd enthus iasm, he devotes his artistic talents to using his microscopes as tools to capture the 
dctnilcd beouty of ordinnry objects such as grains of sand. Mc shows us how extraordinary commonplace things 
ore when we stop for 11 moment to look closely. 

Mis recently published book, A Gmin of Sand, further illustmtes the surprising beauty of individual grains of 
snnd from uround the world. The exhibi t opens on May 30 with a free reception and book signing with the 
m1ist, Saturday May 3 1, from noon to 3 p.m.+ 

P.O.Box390555 
Edina MN 55439-0555 

Fl RST CLASS MAIL 

HarveyThorlel fson 
Minnesota Geological Survey 
2642UniversityAve. W 
St. Paul, MN 55114·1057 
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