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Apollo Astronauts have aaid that the earth vith ita blue water and white 
clouds, waa by far thtl 11.ost inrlting object tl'.ey could see in the at;r vhen 
the:r vere on the 11.oon, Their bias 1a UDderetandable, They kllew fim. intilllate 
observation what thia planet ie 11.ll:e and could translate the eight of clouda, 
oceana and continents into everyday experience-of 1 aay, a !Mia breeze bloving 
surt onto a aunny beach. 

Probably the thing people l ike 11ost about the earth, even U' they have 
not put the thouitht into worda, ia ih pattern of conatant movement, On the 
earth stillness ia remarkable for i ta rarity. Hotic.n exteDda h'm. the coa~ 
ahi!tinf( of graina in a sand dune and the 110Tement of bacteria and all other 
torma of life to the ponderowi aotiona ot the entire earth aa it rtbratee 
during and after an earthquake , 

The planet 1a active . Indeed, it baa been active tor 1..6 billion yeara, 
&nd it above no aiRIJ• of cahiDg dovn, The earth ' s atmosphere , oceans, thin 
cruet and deep interior have been motion ainoe they wen !Ol"lled, Lite h.sa 
been an integral part or the surface for at leaet tour-fifths of the planet 1 a 
hiatory, 

Ae a conaequenoe of ite eteady activity over this long span of time the 
earth ha.a evolved through a seriea of quite different etai;t:es, mai ntaini?ijl 
during the l!intire time a atate ot dynamic equilibriin . The balance in•olvee 
an exchange of matter and energy between the interior , the eurfaoe , the 
atmoaphere &nd the oceans. It alee involves sharing the radiation ot the 
atm vith the other members of the solar eyatea •. •••.•• 



NEWS ntCJ:! THE BOARD 

Otticera tor 1976 are Elected 

BOARD 
OF 

DIRECTORS 

' 

The 1976 Board ot Directara has elected ih officere tar the upcom.in& 
:yea. The7 are1 ~' Dr. J. S. Levis; Viet President, illen Lundgren.; 
~' Lee CollinsJ and Treasurer, Bob Leacock, 

Bioaaphiu by Bob Hand 1chin 

The new directors elected at the September Annual Meeting &re the 
tolloving people J 

Lealie Colline ia employed at the It! Collei;te of Phannacy. He 111topped 
at the GSH State Fair booth and Pearl Dovney stirred hia latent interests 
in geolo!Q'. He has been s member since 1972. 

Myrtle Fora teaches hOl!le econcmics at Highland Perk Junior Ktp:h School, St, 
Paul, and r u been in touch vith Gs-! tor 20 years or so throU&:h her husband 
Earl . Host ot thla time they liTed too far avay to take active part, but 
tor the laat 4 years they have been involved 1n moat G9t doin.a:11. 

'1.len Lunlfgren 111 a long-time researcher tor the U.S. Forest S.rrtce, 
stationed the last 10 ;rears on the St.Paul IM Cepua. His contact v.l..th 
GSM cue trca an interest in rocks free tripe Weat, vhicb brought hia to 
the GSM display at the local rock sbov. Everythi.bg juet folloved batureJ.17 
once he and bill \lite 8&.rbara found out vhat GSM vaa doin11:. 

Bob Leacock aay• he alvaya vas interested in gaoloa but a fellow worker 
at UniTac St. Paul plant, Roger Trutna, was a GSM member and invited bia 
to a lecture. That vu several 111are &go, and since then he and hie v.l..!'e 
ha.,.. taken a very aotift part in Gs.!:, putting out the Newsletter, and Bob 
waa a director once before. 

John Poddinsky, a science teacher at St, Louie Park High School since 1962, 
learned about GSH about 5 years a.i;to f'ran two of our lecturera on our 
winter eerie a, and once he eav the pro~am, he juat oouldn 1t ate.:r ave.y. 
He baa finished one term on the Board • 

• • * •••••••••••••••••••••••••••• . 
AHlfUll. DUES MAY BE PAID NOW 

: !!.'::.::;:h~;t c~~ Jo~u a::; ~::~ !!o:~uld help : 

: ~:~::~:11!~ ~~:n~e!~m~:ie;.:::r~ip~or::~~:: 
: earl,. publication of the roster. 

• Iou aay mail checke to Mre. Bernice Tepel, 1269 S. Cleveland* 
* Ave., St.Paul, Mn. 55ll6, ar you may •- her et tho special: 
: table at one of tl-e general meetinge. 
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St. Paul, Mn . 55108 

John G. Lovegren 
1445 W. Shryer Ave. 
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Mrs. June H. Grets 
4525 Colfax Ave. S. 
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Kay Lancaster 
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P.O. Box 1660, St , Paul,Mn. 55111 Mary Quinn 
450'1 11.larich A.VS , :;;, 

Hpls ., ~.n. 55409 
WANI'ED1 for A:rcl.1vea Records 

Materials for the Geological Society of 
Minnesota archives! Ba.ck issues of the 
Ne\/eletter, photos, memberiihip lists and 
rosters, field trip notes are all velcome. 
The GSi! board is in the process of updatin& 
society records and \/Ould appreciete your 
contribution. Materials can be brought to 
the reitullll' Monday lectures end given to, 
or call, 8r. Joan Kain, 225-3000, for 
other arranRemente . 

Nancy E. Dtlund 
P.O.Box 379 
Macaleater College 
st. Paul, Hn. 55105 

Robert C. Vogel 
1775 .Jefferson Ave . 
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St. Paul, Mn. 55113 
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St . Paul, Hn. 55108 
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...innetonka , ~ . 55343 

Somc\,.indofC011Cep!U11lrnodclis~scn1ialfor 
1nyimagi111tiwc kind cl inu:rpretatlon 



DR. SAM KIJlK'r.000 1S UX:Ttm. Sl!RIES TAUS AB0t1r 
11Wae The Chemical Natwa of Living Thin11e Determined by Geologic Processes"? 

by darbara Lundgren 
Thie le the «eneral title for a aeries of lectures preeentad by Professor Sam 

Jtirkvood, Dept. of Biocheaiatry, U of M. Dr. Kirkvood baa bean discuasing vi.th 
the Society same very interesting ideas on the spontaneous oriitin of life. This 
main theme of the present aeries of talks ie the discussion of a nev body of 
evidence that ie leading ua back to the idea of the spontaneous aridn or life. 
These ideas are radically different in substance trom the claeeical ones on the 
subject and are based on modern science, Dr, Kirkwood spent moat of the first 
lecture disoueeing the hiatorical aspects of tlleee ideas, including early Greek 
and Christian thot14tht, The second lecture was devoted to the theoriee or the 
Russian biochemist A. I. Oparin. He discuued two ideas of Oparin, one that thera 
\l&B no po1111ibility that life could form spontaneously in an oxygen atmosphere euch 
as we have today, aM aeoondly, that early atmosphere waa instead, highly reducing 
and one consequence wu that it created a situation in which a spontaneous origin 
of life we.a possible. 

Dr. Kirkwood stated "one of the ftmdamental tenets or the Oparin theory is 
no'ol p:enerally accepted as being correct. This le that the appearance of life 
on earth wu preceded by a long period of purely 1 chemical evolution 1 and that 
t hie chemical evolution 'o/&s intimately involved in the eventual oripin of life, 
althot14th the deteil& of thie involvement are as yet far trom clear." 

In the third lecture Prof. Kirkvood 11acuesed the early atmosphere of the 
earth and the orip:in of oxygen in tl1e atmosphere. He etreeaed two points, On9 

that the early atmosphere 'o/ae of secondary orip,in, e&tabliehed by volcanic action, e :rndoc::~~~ o;~~o!~:,.:~:~:1 a::m;~~~~~~~:a a:d~~:;ob~l~e~~n~~i~~t~!~c:~h t~:a 
made to the present day oxidizing atmotiphere, 

Hia re12inin11: two lectures are on "Chemical EYolution" and"Modern Biochemistry 
Vieved in Terms of the Geoloi:i;ical Changes that Broueht It About," 

Or. Samuel Kirlalood was born in F.dm.onton, Alts, Canada. He received his B.S, 
frOlll Alberta in 1942, his H.S . tram the Univ, of Wisconsin in 1944 end Ph .D. in 1947. 
He has t&Ught at the tmiv . of Minnesota since 1956 as Associate Professor and later 
Profes11or of Biochemistry . {Bioii!; . info. trom 11A:tericen Hen or Science"} 

IN'l'hRE!.TIJ«i MAG.\Zlt-'E AllTICL!'S 

There have been a n1m1ber of geoloJQ'- releted articles in me~szines recently which 
mny be of interest to meir.'ters. These mae:azinee are obtainable at moat libraries. 
~ 
AUg. 81 1975 Cenozoic Tectonics of Asia: F.ffecte of a Crntinental Coll18ion -

P, Holnar & P Tapponnier pg. 419 
Sept. 12, 1975 Minerals aDd Plste Tectonics (II} Sea•eter and Ore Forr.ation 

Research Ne ... ·a pg. 968 
Oct . 10, 1975 Manned Submersible Observations in the FAMOUS A:rea: J.lidAtlantic Ridge 

R. D. Ballard et al pg 103 
Transform Fault end Rift Valley ARCANA pg, 108 
The Deterioration of Mountain Environments E.P.Eckrolm Pl · 764 
Mechanistic Interpretation of R1ft Valley Fonnation 
H, Kaide & S. Bhalta Charji pg . 791 

con 1t 



11!J'FRFSTIOO MAGAZINE ARfICLl.S con •t 
~ con 1 t 
Oct. 17, 197S PracaJ11brian Paleacagnetism: Ma~itizatione Reset br GrenTille OJ'ogeny 

M, O. McWilli.ams & D. J. Dmllop pg. 269 
Oct. 24, 197S Geothermal P.esources: A lfev Look Research News pg. 370 

Scientific American 
Sept, 197S The Earth by Raymond Siever p~. 82 
NoT, 197S The Subduction or the Lithosphere by M. Nafi Takso& pg. 88 

Amer lean §cientiet 
Sept.-Oet, 197S Beotbermal Systems and Power DeTl!llopment A, J. Ellie pg. 510 

Ne\I' S9ientist 
July 2l 1 197S Ne\I' Data on The Most Recent MaRIJetic Reversal A au:mnary Pft'.• 199 

BOOK REVIEWS by Barbara Ltmdgren 

Gaplpn npd Sceparv• Raipy Lake and East to Lake Superior 
GeQ19gy and Ss;,nerv1 North Shore of Lake Superior 

Published by Ontario Dept, of Mines1 Toronto, Ontario, Canada {$2.00 each) 

These are two excellent guides to the above mentioned areas, F.ach book ie 
divided into three sections. The first section in each vdlllle contains an 
accurate concise description of the bedrock 11:eology or the area, complete with ups 
and charts for eeeier tmderstanding, from the precambrian era to the coafnit or tha 
glaciers, Thie 1e also useful for anyone travelling in N, E. Minneaota . The 
second aection ie entitled ftfoints of Interest• and it takes one on propoaed motor 
tripe throURb the areas, telling of points of intereet, pologic rormations to 
observe and stWy, camping areas and of spots to collect mineral. epechene . This 
section in each book i s especially ~ood, The third sectiona cont&i.n a deacriptioa 
of minerals enrl rocks of Ontario ant! where the beet plecea are to obtain ti.m, lists 
or lapidary clubs and shops, end e glossary of terms and references. Any member of 
the eociety planning e trip in tte area would find these w:erul. 

William H. Matthewe III 

The author, W. H. Matthews III is professor of geoloc;y et Lamar University in 
Baunont, Texaa and past Director of F.ducation for the American Geological Institute 
1n WHhington D.C, and hes served ss Visiting Scientiet for the Texas Academy of 
Science. In 196S he was swarded the Neil Miner Award of the Naticnal Aseociation 
of Geolo(l:ic Teachers for "exceptional Cl ntributione to the etilllulation of interest 
1n Earth Sc i r>ncea. 11 He is author of ntoerous publications and books inclWing 
Geology Hilde Simple. 

Thie is an extremely good, short, concise, accurate guide to the National Park 
system. It is arranged in alphabetical form telling silll.ply the geologic story of 
the National Parke. It deecribes the geolo11:ic phenomena that has produced tbs 
natural features for which each park is noted. It also diecuuee the ecenry, cl1mate , 
wildlife, and history or each ares. Tbe introduction ia general ~ologic information, 
rock descriptions end procesaea , geologic tilr.e involved, short deacription or fossil 
evidence and liajor points of geologic interest. The author then discusses each path 
1n alphabetical order including informaticn of activitln available generally maps, 
proiueme, aervicea, rules, facilities en-i \l'bere to Wl'ite ror further information. 
It ie a useful guidebook end study of it ld.11 lead to ell increeeed apprt>cietion of 

the parks frODI both e geologic and eestbet1C-po1nt of view. 



FUN IJI THE FALL IS A FIEL;> TRIP AT NORTHWOO?S 
by Marcia Gunville 

The wrmth and charm of the Rortrwoods Awiubon Center •••• better than ideal 
InrJian s1.111111er weather •••• tine hospitality and conP,enial ccmpanions •••• telescopic 
dews of Jupiter and the moon., •• a muscle-stretchin11: hike up and down leaf covered 
terrain., ,the 11pr1za 11 at the end worthy of all the effort,. ,,a well presented 
geolcdc story centered around the many wys water hae affected Pine County land­
forms,,, ,all these and more were given G.S.M. field trippere October 18-19 on 
their last outin11: of the seaeon, Mike and Jana Link extended the!!>Selves bo offer 
us a learning experience 1.Jhich canbined the 1.Jide-rani;i:ing expert teaching lmavledge 
of a professional naturalist with U e pleaeantnese of delicious home-cooked meals , 
Tt-ey made u.e n:C!et wlcome, and we appreciated their \Jork in our behalf. 

Pine County geolo,zy !ocusin~ on the the~e of water naturally will concentrate 
on the recent period of 1:leciaticn, anrl we ssw much field evidence !or the presence 
of 11:lacial ice. But Mike Link 1 e etory of \o'ater went back much further in time, 
to the fond du tac and Hinckley formations laid down in Precambrian eeas. We visited 
the old quarry in Sandstone 1 s Robinson Park where we had a close look at the Hinckley 
sandstone , a quartz-rich depoeit reworked from the Fotddu Lac formation below it, 
Well formed ripple ttarks indicate that shsl.low water existed here when this sand 
waa deposited , perhaps in a lacustrine environment. The clay-sized and JCl'avel-sized 
particles found in the older formation are gone. The Pinckley sandstone contains 
only uniform eized grains of the Fond du Lac's sand, making the beautiful building 
atone quarried here so extensiTBly. 

The more recent period of ccntinental [tlaciation has given the landscape its 
identifying ct:aracter, The features we take for granted, the knobby hills and 

e :tl1~r:· t~:=t~:~e~h!h: ~~~::yp~1!i~ l:~o8:~ic~:!1"!1iu!~;a!~e~;,: :a:m!~ of 
glacial ice. We saw how the Nickerson and Thomson moraines cane to~ther in a V 
shape, first along the east-west line marking the Carlton and fine Colll'.lty boundary, 
and then turning back northeastward tow.rd Lake Superior~ built in this fash ion by 
the last (Nickerscm) phase of Superior lobe activity. Out\o'aeh plains formed in hont 
of these moraines, O'Ter which huge ice blocks were transported and subsequently 
buried. Now, lont: at'ter the melting away of these buried ice blocks , pitted outvaab 
reaaine containin11: m&?cy' ponds and lakes such as Sturgeon and Sand Lakes. 

Behind the Niclr.eraon-Tbcm.aon moraine proglacial Lake lemadJi fonaed , overnow-
1.ng across the low barrier we saw toward the southwest. We traveled over the 
Nickerson moraille to look at the clay deposits left by Lake NemadJi, and we aav 
t he NemadJi Rher flowinl{ north through this area. We had aroaaed a continental 
divide, as did the waters of Lake Nemadji when aeeking their outlet. 

We learned to distinguish the kinds of materials let't by K).aciera on the outwash 
plains by the types of plant life growing there. If sand bad been deposited we fotmd 
prairie types of' veaetation and large trees of Jack pine and red pine. Some former 
lakes and ponds, by now converted into bogs, grow spruce and tamarack. Beyond the 
area of pitted out"Vaah the prairie blueatn, turkey foot, Jack pine and red pine 
predadnate on the sandy outwash aoila. 

We followed over part of the course o! the "Yer7 long tunnel valley wr.icb inclu:iea 
the Northwoods Audubon Center 1s Grindstone Lake. Thia tunnel valley was !oraed under 

e ~!:!:1 o~c: ~:!~g r~~=r 5i{:= !~:~~/~!;r h~;o~~~~cp::::;ur!t .~a~~:s:~::(9 t~ 
the ice sheet, It can be traced all the way from near Mooaa Lake eouthvard to the 



A.nob sand plain, and then over the Anoka sand plain by a atring of lakee to ju.st 
north ot St. Paul. We sav a nmber of eskers near Finlayson vhich are oituated 
in tbie tunnel valley. These vinding ridges of sand and p;ravel deposits vere formed 
vhen the river under the ice sloved down. As the ice sheet became thinner through 
melting the hydrostatic pressure exerted on this river ws reduced, causing it to 
disintegrate into a aeries ot braided streams, The veter in them vaa unable to 
carry ott the aanda and gravels supplied to them, Th~ee sanda and cavels still 
remain collected in the elongated, hilly land features ve see today, markere of 
former streus vi thin an ice mass loni;i: since melted avay. 

We had a chance to observe same of the spectacular etfecta produced by actively 
running water vhen it cute through sandatone. During postglacial times, vhile 
atrPue still vere oarryini;i: large voltnes of melti.tater, their valley& could become 
deep. Todll)' relatively small, or even dry creeks are folUld in thue larll• valleys. 
Near Bannin& State Park ve hiked dO'-'ll the bed of such a dry creek, sliding onr the 
11falls" and eXlllllining from the water 1 s vanta.11:e point the effects ot cutting action 
on cliff vella , The banks of tllis creek were very steep. We vere illlprused by 
this es ve hilced up and down them several times on our way to see the atre8Jll-carved 
arches adjacent to Banning State Perk. 

The sandstone arehea on the banks of Wolf Creei: indeed were spectacular. \le 
slid down to the creek thro\l,liCb the tunnel of oce formation as though riding Oil a 
covered playground slide, The largest arch etood high on the side of the valley, 
well above the preae11t vs.tar level. Inside it vae big enough to accamnodate several 
people at once •• The creek fioved hi!Ol qi at the level ot this arch at t.he time of 
its carving, We alao sav in the rock va11a places vhere ti.Dy indentations had occurred, 
suggestions of the beginning of more e.rch fonu.t1011e, The beautiful hike back through 
the woods, lunch at the etate pe.rk, and a abort hilce to aee the area ot rapids on the 
Kettle River where pot holes are forming filled out our day and M1.ke Link's story 
ot vater. 

Certain memories make t.hia Northvoods i.Wubo11 veekend special. Hiah on this 
list must come Mike 1 a evening progrM 011 astronomy, The skies vere clear enough 
tor us all to have good tHescopic views of Jupiter and the moo111 though we kept 
Mike very busy recentertne hie instrmie11ts on the steller objecta. Clim.bifll: ~ 
the forest aervice fire tower at Hickerson vaa another, where ve had a fine viev of 
the Nickerson moraine and the outwsh plain beyond it. Not one of us vho followed 
Mike through the woo::ls at Robinson Park vill forget the hanrl carved tcnbstone of Lora, 
still here since pioneer days, nov hiding upside down f'raa all but thoae who knov 
where to find it. The collecting of Lake Nemadji clay for modeling, vaving at the 
l&rlf8 group of U ot M Duluth C8Jllpua geology students caravaning hOllle traa Finlayson 
askers, the opporttmity to see the tamaracks in golden fall color, all contributed 
to a delii;:htful experience. 

One memory we recall vith particular pleS11ure is of Jane Link's fine cooking. 
S011ehov ahe Jmev ve would need a good breakfast 011 Stmday, and she served us eausages, 
juice and bevera~a, and a recipe 11ev to most of us. We persuaded ber to share it 
vith us. 

NCRTIM)()DS BRElKF'.lST CAKE 

Hi.JC together: 2 C Bisquick 
1 ... 
2 Tb. sugar 

Fold in : ~/~a~ ~il~t cocktail. drai Oed 
Grease 8 or 9" pie pan, pour in mixture. 
Bake at 4DO° tar 20-25 min. Serve vith hot syrup, 
Makes 8 - 9 servings. 
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