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Thanks to everyone for your patience and 
undcrsianding as we bcgm another 
membership year; 2()()7.2008. This past 
year or so. our membership n.-cords changed 
hands 1hrcc times, und m 1he shumc, some 
members were rem inded that their membership 
had expired when acllmlly, lhey had already 
paid their renewal foe. Other members paid so 
much attention to our reminders, that they paid 
their membership twice or even three times! 

All !he dust lms now settled, and the 
records arc accurntc, and u1> to dnlc. The d:iic 
on the li1bcl of this 11cwslcucr indicates your 
mcmbcrship cxpirntiond:itc. 

If you sec n ycnr that is beyond 2007, tlml 
means you have paid twice (or 3 times) nnd 
you do not need to renew ngain for a whi le. If 
your date is 10/0lf2007, then you DO need to 
send m your renewa l due:; for this next yenr. 
(Our membership ycnr docs no1 follow the 
calendar year, bul nms Oc1obcr I through 
Septemhcr 30. which can gel confusing.) 

We now have :1 post office box, which can 
be used for ma1lmg membership renewals or 
anythmg else that net.."'Cls anentmn by a board 
member. Also, you can give your membership 
renewals to me if you sec me tu a lecture. 

-Katy Pa ul 
1\ lembershipCbair 

Lecture Schedule Changes, 

Please note: The Dec. 3 nnd Jan. 28 
lectures, as printed on the enclosed nycr, have 
been switcht..'<I. Tony Runkel will be speaking 
on Dec. 3. and Harvey Thorlcifaon will speak 
Jan.28. 



I ANNOUNCEMENTS 

Room for Talks 
Same as Last Year 

We are agam meeting in Room 
EEICS 3·210 on the U of M East Bank 
campus, intersection of Washington 
Ave. S.E. and Union St. S.E 

For map and directions, please see 
the websi1e www.gsmn.org, click on 
Winter Le ctures, and Map to Lectures. 

GSl\I NEWS Edilor: Kathy Ahlers 
(763)78!'-7 143 

:ihlcr002j:iotlumn.edu 
lhc purpose or this ncwslencr is 10 

mformmcmbcr.;andfricndsoftheac1ivi1ics 
of 1he Geological Society of MinnCSOll'I. 
GSM NF.WS is published four times a year: 
l'ebruary 15. May IS, August 15. and 
November 15. GSM NEWS welcomes 
unsohcucd Geology and Eanh Science 
rel:ircd articles (best: 300 words. up 10 500 
wor.Jslong)andphoiographs. 

Dcadhne for amck submission is three 
wccksbcforethed111eofpublication.Cont;,c1 
1he editor if you ha\e something 10 5Ubm11. 

Ot-' FICERS: 
J a net Hop11cr,Prcsidenl 
L} l'rcccc, Vice l'res idenl 
lh11tlyS1robcl,Sl":rc1:1ry 
EdSteffn<' r, Trcasurcr 

[)ircc1ors Ill addi1ion 10 the officers 
tish:d above nrc: Kmc Hintz, Gerry Paul, 
Snndy Stcffocr, Joan Furlong, and Kathy 
Ahlers. 

Send all GSM membership dues, change
of-addrcssc11rds,andrcnewalsto: 

Geologica l Sociclyof !\linnesol a 
P.O. BoxJ90555 

Edin:i , MN55439-0555 

Membcrsh1plcvclsarc: 
S IO F11U-1imesl11den1s 
S20 111di•idu11'5 
SJOF2mil ies 
\\Cbsi1e: hnn:J/www.g5m11.org 

Add111onal dona1ionsarealwaysapprcc1atcdl 
GSM is a SO l(c)J nonprofit organiza11011 

FR O M THE PRESIDENT 'S DESK 

1l1c summer has gone :ind lec:lures are staning 

agam. 
We hnd the very i111eres1ing fi eld trip to !he 

Wisconsm Dells. Thanks very much 10 Bill 
Robbins for org:iniz ing i1, :ind to Prof. Rohen Dou 
forle:1d ing 1t. 

Thank you nlso 10 Torn Schoenecker :ind the 
Stale Fai r Commiuce for puuing together the hooch 
nud nrnking sure everythi ng got to the Fair aud 
wenl bnck where it belongs again. 111ey a lso did :m 
awesome job of making sure every shifi was filled . 
l am a lwuys impressed wi !h the amount of resource 
mntcriul nvni lab lc w me when I am s itt ing there, 
trying to inte lligently 11nswcr questions. Thank 
you, too, to everyone who sat at the State Fair. It is 
our bcsl way IO attract new members. 

There was :i thank-you picnic dinner for those 
have volunteered for the club. The mm ou1 was 
l:1rgc. There 11rc m:iny people who volun1eer their 
lime to make this c lub function. lf we missed you 
m lhe mvtlation lisl, I am sorry. Thank you to 
Randy Strobel 11nd Joan Furlong for volunteering 
their house and backyard and 10 Ed and Sandy 
Steffi1c r for doing all the shopping, and to Bill 
Robbms for prodding us until something actually 
happened 

I lope to see you a t the lectures. 

--Janel Hopper 

Editor's notes 
Thank you to everyone who contributed nn 

item for the newslcuer. Please keep those ~1rticlcs 
coming in. 

Pub lication was unnvoidably delayed for this 
issue. [ apologize for tbe inconven ience. 

Call for photos 
Do you have pho1os from a recent field trip 

o r othcrGS M evcnl ... especially ones in which 
members arc re!.:ognizable? It 's fun 10 look at 
p1e1urcs in the newslcner, but it doesn' t happen 
unless and until you send them 10 me. 

Why no1 e-mail the m lo me while you are 
tlunk1ng aboul rt'! Tiiank you! 

- Ka1hyAhlcrs 



Arizona surveyors 
consider restricting 
use ofGPS 
from 
hup·//;r.r lton~tology.blogspo 1.com/2007/07/ari 
zona-surv~ors,consJde1 1 euroc1ing.h1ml 

Should onl y li censed surveyors 
nnd engineers be legally nllowed to 
use hi gh-prec ision GPS in slrumcnls 
to make maps in Arizona? 

The Arizona Professional Land 
Surveyors (A PLS) arc circulating a 
'while paper' entitl ed "Gcospat ial 
Debate" that questi ons who should be 
nltowcd 10 use sub-meter accuracy 
OPS units to map naturnl and man
made fca !urcs. It was prepared in 
response to a complai n! to the 
Arizona State Board or Technical 
Registration (S BT R) by a licensed 
surveyor protest ing non-surveyors 
us ing such units. 

To read the full d raft white 
paper, go to 
http:/fsco.az.gov/WhitePaper_v6.pdf 

It fall s on !he hee ls ofa recently 
di smissed fede ral lawsui t at the 
national leve l to res trict map making 
to surveyors and engineers. In the 
wake of that contentious battle, earth 
scientists <ire wary. 

The paper talks about the need for 
" ... surveyors or engineers to take an 
aggressive and proacti ve stance 
against non registrants using this 
equipment [ ie, sub· meter GPS] ... " 

The paper docs state that, "The 
GO Committee believes the best 
approach is to focus on the use of 
gcospat ial data and not on the 

licensing, registrat ion or certification 
of geospatia l professionals as a 
genera l nilc. The Committee be lieves 
that whet her gcospatia l data arc used 
as an ··authori tat ive" location of a 
boundary or geographic fea ture is the 
most re levant aspect of whether 
gcospatial data must be developed by 
a registered professiona l." 

Bu i the opt ions luid out for the 
APLS members to consider arc to "do 
nothing," adopt model nationa l 
restri ctions, or adopt rules like those 
in Oregon that also include the 
nationa l restri ctions. 

The Nati onal Council of 
Examiners for Engineering and 
Survey ing (NCEES) model 
guidelines de fi ne land survey ing as 
" ... the mak ing of geometric 
measurements and gathering related 
in formation pertaining 10 the phys ical 
or lega l features of the earth , 
improvements on the earth, the space 
above, on, o r below the ea rth .. 
providing, utilizing, or developing the 
same into survey products such as 
graphics, data, maps, pl ans, reports, 
descriptions. or projects". 

C lea rl y this crosses over to the 
ro les of geologists and others. A PLS 
is preparing to develop 
recommendations to take to the 
SBTR. Geo logists need to get 
engaged in thi s debate. 

Editor's Find 

... A wcbs11e with a wide vanc1y or geology-related 
T-shirts for possible holiday g1ft-g1vmg! 
(Cau1ion: some are r.ncd PG- 13) 

hup:ffwwv. .cafopn."Ss com/buy/gt.-ology/ 



V olca"oes Key to 
Earth's Oxyge" Atlllospnere 
homScl'nc'Oaily 
ht1p//www.sdencedi11ly.com/rtleases/2007/08/0 
70829 1437 l l.h1m 

A swilch from predominantly undersea 
volcanoes to a mix of undersea and 
1errcs trinl ones shifted the Earth's 
ntmosphcre from devoid of oxygen to one 
with free oxygen, accord ing to geologists. 

"'Ille rise o f O)(ygcn allowed for the 
evolution of complex oxygen-breathi ng life 
forms ," s:iys Lee R. Kump, professor of 
gcoscicncc, [>cnn State. 

Before 2.5 billion ye:irs ago, the E<1rth's 
utmosphcre lacked oxygen. However. 
hiomarkers in rocks 200 mill ion years older 
than that period, show oxygen-producing 
cynnob:1c1c.ri11 released oxygen at the same 
levels as today. The oxygen produced then. 
had to be going somewhere. 

"TI1e absence of oxidized soil profiles 
:md red beds indic:ues that o."<ida1ive 
\\eathering rates were negligible during the 
Archaean," 1he researchers report in lhe 
Aug. 30 issue of Nature. 

·n u.: aneienl Earth shou ld have had an 
oxygen atmosphere but something was 
comen ing, reducing, the oxygen and 
removing i1 from the atmosphere. l11c 
reseurchcrssuggcsl that submarine 
volcunoes. produc ing a reducing mixture of 
gases and lavas. clTcctivcly scrubbed oxygen 
fro m the almosphere, binding it into oxygen 
contain ing mi nera ls. 

"The Archac;m more than 2.5 bi ll ion 
years ugo seemed to be dominated by 
submarine volcanoes," says Kump. 
"Subacrial nndesite volcanoes on thickened 
continental crust seem to be a lmost abscm in 
thcArehae:m." 

About 2.5 billion years ago at the 
Archacan/Pro1erozoie boundary, when 
s1abi lized continental land masses arose and 
1crrcstrial volcanoes appeared, markers 
s how lhat oxygen began appearing in the 
atmosphere. 

Kump and Mari: E. Barley, professor of 
geology, Umvttsity ofWcs1em Australia. 
looked at lhc geologic record from the 

Arehacan and the Palneopro1erozoic in 
search of the remains of volcanoes. They 
found thal the Archaean v.-as nearly devoid 
ofterrcs1ri :i l \·olcanot"S, bul hea' ily 
po1mlah .. -d by submarine volcanoes. The 
J>alaeopro1eroroic, however, had ample 
1crrcstrial volc:1nie ac1ivi 1y along with 
cmuinmng submimnc vulcanism. Subaeria[ 
\·olcanocs :1rosc aflcr 2.5 bi ll ion years ago 
and did no t strip oxygen from the air. 
lluv1ng :1 mix o f volcanoes dominated by 
tcrrestri:1 I volcanoes allowed oxygen to,Cx ist 
in the mmosphcrc. 

Terrestria l volcunocs could become 
much more common in the 
f'alacoprotcrozoic because land masses 
stabilized and the current 1ectonicregime 
came i111o pl:1y. 

ll1ercsenrcherslookt.-d at the ratio o f 
subm:iriue to subaerial volcanoes through 
lune. Because submarine volcanoes erupt at 
lowcr tempcraturcs 1han1e rrcs1rial 
volcan0<.'S, they arc more reducing. As long 
as the reducing abi lity of the submarine 
volcanoes was larger than the amounts o f 
oxygen crca1ed, the atmosphere had no 
oxygen When terrestrial volcanoes began to 
dominate. oxygen levels increased. 

111e National Science Foundrttion, NASA 
Astrobiology lnstitule nnd the Australian 
Rcsen rch Counc il supponed this work. 

Nole: This stmy has been adapted from a 
news release issued by Penn Sla te. + 

May 2008 Conference for 
Early-Career Scientists 

The Mcc1111gofYoung Researchers in Eanh 
Science (MYRES) 2008 conference. Dynamic 
lnterne1ions of Life and its Landscape, will focus on 
thespa11alandtempot11lKalcsovcrwhichvarious 
physic:il, chemical, and biological processes act. 

l111s conference for early career scientists will be 
at Tulane Um .. ersity, New Orleans, from May 20 co 
May23 



Minnesota State Fair 

The 2007 Fair booth once again was a 
successful cvcnl. ll goes \\Uhoul saying 
chat. w11hour you fo lks who volunteered 
llmC' to s1111T the booth, 11 could not be 
successful. We had 1housands of people 
pass our way. Many, nmny c hildren slopped 
w11h their parcms and enjoyed looking, 
touchmg, :md inspecting our display and 
pcrlmps telling us what they might have at 
home. 

Listed be low ore the people (not in 
11lptmbc1icn l order) who staffed the booth. A 
number in rmrcnthcscsullcr thc nameshows 
how many shifls the individual worked 
More 1hanks thnn I have voice to give go out 
lo a ll you folk s. 

Kudos also lo the people who planned, 
set up and tore dO\\ll the booth. 

Tom Schoenecker, Chairman, did all the 
callmg lo s ign up v.orkcrs: Ka1i Paul keeps 
the rock labels and com..-sponding chart in 
order, and with Judy llam1lton this summer 
went through and cataloged everything for 
the boo1h wluch is s1ored ::i t 1he Geological 
Survey; Judy I lanuhon bossed around the 
set up/lake down ere" The c rew this year 
\\US Tom, Judy, Paul /l.lartin, Koger lknepe, 
Sieve 1'.ncksou, and Dave Wilson. Biii 
Kobbms had 4500 brochures printed ::ind 
Doug Zhikowsl:i had mo re business cards 
printed. These items were passed out 
libera lly. 

We look over the su~estions which you 
hnvc written in the book provided. and try to 
do wh:it we can with those suggestions the 
follow ing year. Some arc not possible 
bccuusc ofsp:iec. J did note thnt more thm) 
o ne person mentioned labeling the field trip 
pictures. The pictures used to be identifi~d 
but the labels got sep:irntcd. If :myone who 
has been around for a while. :ind mig ht 
recognize the older pictures, wants 10 go to 
the Survey w11h me sometime 1his winier 
(perhaps February) to go through the 
pictures 10 identify them , I would appreciate 
the help. G ive me a call. 

Judy llanul lOn 
On Bchalf ofthcSlnle Fair Committee 

Dave Wilson O;wc\Vilhclm 

Da'id Schaaf DmnneP1crce 

Pau1Manm(2) Tom Casey 

Elaine 1-landelm:m Ken 1 lolmbcck 

Yem Schaaf JcrryMumll 

Diane Lentsch Lee Kaphmgsl 

Keith"Rclycn R1taClulds 

Joan Furlong John &Jean Zcucrvall 

Jean Cant M:uk Ryan(2) 

Dick lleglund (J) l'nl Rynn 

Randy Strobel JirnNyc 

Janelllopper fat S1c 1Tu cr 

Doug Zbikowski Snndy S1eff11c r 

Rogcr l3cncpe(2) Steve Erickson (2) 

Judy l l:imi lton Tom Burt 

Kale l-l intz Dick Boucnbcrg 

Conrad Zbikowski Fr:in Corcor:in 

John Maronde (2) Lisa Pctcn 

Roger Willene David Pclcrs 

D:inJapun11ch Paul Bondhus 

Maur<.-en Scaglias SharonCnscy 

Bill Robbins Nancy ll:tl\ orson 

Je:in Doyle Kay Smith 

John Ernst Alan Smith 

Gerry Paul Nancy \lhens 

Patsy I lubcny Ron Flhs 

Ken Barklind (2) S1cve lleimer 

Elaine Bro\\n Tom Schoenecker (2) 

Jim Stroebel Galen O'Connor 

John Bussard Dun S wensrnd 

Mary Caine Jerry Sch1nners 

llarlin Finney Murk Nupcn 

October 22 GSM lecture 
on groundwater in MN 

Dale Settcrho lm, Ph.D., from the 
Minnesola Geo logica l Survey, wi ll 
give us an update on groundwater 
resources in the s tate. 

Ir you know a person with 
environmental o r water resources 
interests, please consider inviting them 
10 hear this talk. 



GEOLOGICAL SOCIETY 
OF 

MINNESOTA 
2007 - 2008 Lecture Series 

7:30 PM ahemate Mondays 
Lecture room a1 the University or MN, 
to be announced on website: ~w.gsmn.org 

THEME: New and Old in Geoscience 

Fnll 2007 

B11nc1111!1: Grnnd Cily BulTcl, 8912 Hwy 7, St. Louis Park, MN 55426-39 19 
September 24 Glaciul llistory of Minnesota 

Howard Hobbs, Ph.D., MN Gcologicul Survey 
October 8 l'yrenncs Mounhains of Europe 

Ian Williams, Ph.D., Univ of Wisconsin. River Falls 
October 22 Groundwaler Resources in Minnesota 

Dale Senerholm. Ph.D., MN Geological Survey 
Nov. 5 The Laccst and Greatest about Dinosaun 

Kristi Curry-Rogers, Ph.D., Science Musewn of Minnesota 
S1uunhay, Nov 10 Lab at Macalester College: Basic RiKk forming Minen.ls 

ov. 19 Co llapse of Mountain Systems 
Donna Whitney, Ph.D .. University of Minnesota 

Ot.'C. 3 Search for Diamonds in Minnesota 
Harvey Thorleifson, Ph.D., MN Geological Survey 

~prini.: 2008 

January 28 Geology of S.E Minnesota 
Tony Runkel, Ph.D., MN Gt.'Ologicnl Survey 

S1tturd11y, t<' cbruary 9th Lab at Macalcster College: Igneous and Sedimentary Rocks with thei r 
Metamorphic E<1u ivalents 

February 25 Geology of Isle Royal 
Laurel Woodruff, Ph.D., United States Geological Survey (USGS) 

March JO Recent work a long the San Andreas Fault of California 
Sarah Titus, Ph.D. Carleton College (Spring Break March 17-21) 

Marth 24 The Role of Fluids in Geology 
Manin Saar, Ph.D., University or Minnesota 

April 7 Geology of New Zealand 
Kate PoWld, Ph.D., St. Cloud State 

April 21 Does Polar Drift Dril'e Mega-Earthquakes? 

May 5 
Doug Zbikowski, BSME, Geological Society of Minnesota 

Kimble Memorial Banquet: The Geophysica l view of1he Earth 
Justin Revenaugh, Ph.D., University or Minnesota 

Geologica l Society of Minnesota 2007-2008 MEMBERSHIP INFORMATION 
Membership is not necessary 10 attend these lectures. 
All Lectures are free and open 10 the public 

Membership in the Geological Society of Minnesota is open 10 nil people who have an interest in 
supporting or participating in a public-spirited organization devo1.ed to increasi ng our understanding 
or the cnnh sciences. Memberships: S I 0 Student (full-time) 

$20 Individual 
$30 Family 

Please mllil dues puymcnts and change of address 10 the GSM Membership chair: 
Geological Society of Minnesota 
P. 0. Box 390555 
Edina. MN 55439-0555 



I 

Rock1ngtheSuitesince 1938 
I lc re are various tenns to describe the stages 
thnt our Cnrth has pusscd through in getting 
from 4.5 hillion years ago to today. This is a 
lime scutc thnt wil l help identify tcnns and grasp 
conceptsof"dccp time." 

I Mon;,,, 
EON FRA PERIOD EPOCH ofyears 

btfore 

' -~· Quaternary Holocene 0.0 1 

" Pleis locene 1.5 ·o Pliocene 5.3 g Miocene 23.7 

c:J T erciary Oligocene 36.6 
Eocene 57.8 
Pa leocene 66.4 

b Cretacious 144 

" ~ " Jurassic 206 
·~ :;: ·~ Triassic 245 

j Pennian 286 
Pennsv)vanian 320 .. " Mississinnian 360 

·~ Devonian 408 
Silurian 436 

~ Ordovician 505 
Cambrian 542 

Proterozoic Ediacaran 620 

Archaenn Precambrian -2500 

I 
Moon Formed -4500 
Earth Formed -4540 

Below is a simplified map of the University of 
Minnesota's East Bank Campus, where we hold 
free lectures and laboratories. The map may 
help nev. members and friends locate the lecture 
room and parking places. Our lectures and most 
labs are held on the University of Minnesota 
Minneapolis campus. 

We will not have our classroom assigned 
u nt il j ust before F11 ll Semester, b ut in the 
pas t we been have in the Com puier Science 
Electrica l Engineering bu ilding, 
Roo m 3-2 10. Please call the phone nu mber 
or access Che foll owing web s ite to get flu• 
c h1ssroom ass i~nmcnt. 

The Geological Society of Minnesota phone is: 
612-724-2 10 I 

The GSM web site is www.gsmn.org 

University of Minnesota East Bank Campus 
.. L ., indicates the location of Lectures 
A convenient parking location is shown by .. p .. 
Need more copies of this schedule? 
Call the friend ly GSM Hotline! 

6 12-724-210 1 

Geologica l Society of Min nesota : Membership In fo rm ation 
The membership year begins October I st Membership questions? Cal l: 952-831-5 165 
Name (as you would like it to appear in the Directory); __________ _ 
Address Phone(h) _______ _ 

Chy State Z ip _ __ _ 
e-mail nddress ---

Sec other side fo r membership pricing. 
Amount Enclosed $ If this is a new Membership, please indicate 

below how you learned about OSM. 
Included in your new membership: Rocky Roots-J Walking Tours o/St Po11/, Fire & lce-Norrh 
M£'fro Geology Mini-lour. GSM Membership Directory and field trip notices. 



NASA Orbiter Provides 
Ins ights About Mars Water 
and Climate 

Jo'orfoll1 t .\ I Or1h is 1nicle, plus :oll sor1s oru11-
111-1he-minute,:11mu.ing photographs and 
fl) O\l' r 1i11rn la1ions, •·isil: 
h1111://mars11rogrnm.j 11l.nasa .go•·/mroloews ro 
om/1irusreluses/Z0070920a.html 

NASA's Mnrs Reconnaissance Orbiter 
iscxnminingscvcrnt fcaturcs onMarsthnt 
t1ddrcss th C! ro le! of wutcr at different timC!s in 
Ma11ian liis1ory. 

Fe:i turesexa rnincd with thc orbilcr's 
aclvm1ccdi nstrumC!nts includ C! mnteria l 
dc1xmted in two gu llies within the pas t e ight 
yc:1rs. polar ice layers fonned in the recent 
gt-ologic past, and signs of waler re leased by 
large 1mpac1s when Mars was older. 

l.11s1 year, discovery of the fresh gu lly 
deposits from before-and-after images taken 
since 1999 by ano1hcr orbiter, Mars Global 
Surveyor, raised hopes that modem fl ows o f 
hquid w:i tcr hnd been dclected on Mars. 
Observations by the newer orbiter, which 
reached Mars lasl year. suggest 1hese 
deposits might instead have resulted from 
lund~l ides ofl oose, dry materials. 
Rcscarchc1·s rcpon this and other fi ndings 
from Mars Reconnaissance Orbiter in five 
pu1>crs in Friday's issue o f the journal 
Science. 

"The key ques tion raised by these two 
deposits is whether wnier is coming 10 the 
surfncco fMu rs today," said Alfred McEwen 
ofth c Uni versity of Arizona, Tucson, lead 
scient isl fo r the spacecraft's High Resolution 
Imaging Science Experiment camera and co
nulhor of three o f the papers. nour evidence 
suggcsls •he new deposits did not 
necessari ly involvewa1er.n 

One of the fres h deposits is a stripe o f 
relatively bright material several hundred 
yards long tlmt was not present in 1999 but 
uppeared by 2004. The orbi1er's Compacl 
Reconnaissance Imaging Spec.trometer fo r 
Mars rc\eals the dcposi1 is not frost, ice or a 
mrncrnl lcR bchmd by evaporation of salty 
\\a ler. Also, the researchers inspected 1he 
s lopes above 1his and fi ve o ther locations 

that ha\'c bright and apparently young 
deposus. The slopes are sleep enough for 
sand or loose. dry dust 10 now do"11 the 
gu llies. Origin ma1eri:1I seen uphi ll could be 
the source. 

Other gull ies. however, offer strong 
evidence of liqmd water flowing on Mars 
wuh in the Inst few mill ion years. although 
pcrhnps 111 a d iffcrcnl phase o f repeating 
clmmtc cycles. Mars, like Earth. has 
periodic clmngcs in c limate due to the cycles 
related to lhc pl anets' lilts nnd orbits. Some 
crns during the cycles arc wanner than 
u!l1crs. These gullies arc on slopes 100 

shuHow fo r dry fl ows, and images from 
Murs Rccon-na issance Orbitcr's high
rcsolution camera show clear indicators o f 
liqu id nows, such as braided channels and 
terrnccsw11hmthcgu llrcs. • 

ESTREAM: Earth-Science 
Teacher/Researchers 
Exploring Active Modeling 

From 
htlp . //WWW .nced. umn.edu/e
stream. html?crawler-= lrue 

Pre-service and m-scrvicc ccachersca 
npply IO join research teams at the National 
Center for Eart h-Surface Dynamics (NCED) 
1h111 arc working on specific research 
projects. Educa!ors become integral 
members o (the resct1rch teams, partic ipating 
at 1he lcvcl o fun undergradua!e intem. 

Teamsofp re-scrvice and in-service 
tcuchcrs and NCED graduute s tudents then 
crcalecl:tss room-rcndyaetivities which are 
tested in the classrooms of the participating 
educators und o ther locul schools. The 
activities arc evaluated, collected, and 
broad ly d1ssem111a1cd through NCED and 
Science Museum of Minnesota school 
outreach programs. llic website (URL 
abo\'e) co111ai11s a link to the application 
fonn. 

NCED is headquartered a! the St. 
Amhony Fulls Lubomtory on the banks o f 
the Mississippi River in Minneapolis. 

For more mfo rmation, contact Karen 
Campbell: kmclatJurnn.cdu. + 



U of M Water Resources Science 
Seminars-Fall 2007 Schedule 

Oct 12 Cl11tre Serieyssol Bleser, WRS 
Student . Entomology 
A Paloolimnologic Study on Impacts o f 

Settlement, Damming and Hydromonagement in 
aLargeBoroal lako 

Oct 19 Mnrtln Tsui, WRS Student· Ecology· 
and EvolutlonaryBehnvlor 
Mercury Dynamics In Minnesota S1reams and 
Rivers 

Oct 26 Halbo Wan, WRS Student· 
Fisheries, Wlldllla and Cons ervation 
Aquatic Habl lat Classif ication on the St. C1oix 

Rwer 

Nov 2 Martt Seeley, Dept. Soil, Wal er and 
Climate 
C6mate Change 111 Minnesota; Measuremen1s. 
Evidence and Conseqoonces 

Nov 9 Donn Branslralor, Biology, UMDuluth 
The DistributlOn and Dispersal Potential ot tho 
Invasive Spiny Wa!er11ea, Bytholmphes longimanus 

Nov 30 Lucinda Johnson, Natural Resources 
Research lnstltuta, UMOuluth 
lmpaclsol CllrnatoChangeonArnpll1bi<ins 

Dec 7 Tim Grims, Depl. Soll, Water and 
Climate 
:artrtioning RegiOnal Scala wa1er and Carbon FluKes 

Geological Society of Minnesota 
P.O. Box 390555 

Edina MN 55439-0555 

Membership Renewal - October 1, 2007 to September 30, 2008 

$ !0 Studcnt $20 Individual $30 F:1111ily 

$50Suswining $100 Supporting $250 1Guurantor 

NAME(s) __ ------~~-~-
{as yuu would like 11/lhem 10 appear in ihc GSM Directory) 

ADDR ESS 

PllON r -- -~-E-Mail _____ _ 



Upc1m1i11g e1•e11f .•• 
IJ.eologieal Society of Mi""esota 

FIKST HOLO~Y TOWN MHTIN~ 

Tentative: Sat. , Nov. 3, 2007 
1 - 5:00 p.m. 

Details will follow 

GSM members and other interested people 
will recognize what GSM currently is doing well 

and look at near-futUre service, support, and collaboration opportuniti es 
including the role of geology in new STEM* curriculum initiatives 

(*Science, Technology, Engineering, and Mathematics) 

Anyone whu might lw ve a stake in STEM educn tion, broadly de fined, will be welco me 

C heck Lhc webs ite, and watch your c-nrnil fo r deta ils 
(Mai l a note lo Katy Paul w ith your name & current e-mail address ifwc do not have it) 

GeologicalSocoe•yof MN 
r .0&><390SSS 
rd111~, MNSS4l!MISSS 

Harvey Thorlelfson 
Minnesota Geological Survey 
2642 University Ave W 
St Paul, MN 55 11 4-1057 

f'l~ST CLASS MA IL 
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