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1iTh"i'ER LLCTlRE PRDmAM 

Feb. a. 
The glacie.l history of Minnesota , II. Major events from 

about 15, CXX> years ago to the present. 

Feb . 22. 
Clues to the past : old carbon . Technique and usefulness 

of dating by the radiocarbon method . 

Mar . 14. 
Clues to the past ; pollen analysis . The 11tudy of vegetationsl 

chongos and their relation to climatic change in the Pleistocene , 

Mar . 28 . 
Geologic processes in very cold regions. Peculiarities of 

frozen ground in the Arctic , and the importance of frost processes 
during Pleistocene . 

Apr, 11, 
What caused it all? A review of the theorie11 proposed to 

explain the climatic chAn~es of the Pleistocene - but without 
definite conclusions. 

Apr . 25. 
Annual dinner and election of of!icers, Coffman Uemorial 

Union , University of Minnesota campus. 

EDITOOS NCYrE: One of the dreams of the early leaders of our Society 
was that interest in the earth sciences would spread , and that clubs 
and societies would spring up everY""here to further this interest. 

Do you know that right here in Mi.-mesota alone there are a half 
dozon or more? They are the Austin Gem & Mineral Society, the Hee:abi 
Rock & Mineral Club, Chisholm, The Minnesota Mineral Club, St . Paul, 
the Rochester Earth Science Society, the Cook County Gem & Mineral 
Society, Grand Marais , and others , And the same thing he.a happened 
1n every e:tate in the Union . All of the clubs and societies in nine 
midwe11tern states are banded to,,.ether 1n tho Midwest Federation of 
Mineralogical & Geological Societies. And we as me11bers of each club 
are therefore r.te?:J.bers of the Midwest. 

Perhaps we should get to know each other better and by uniting 
our efforts we could accanplieh sanething that one club or society 
could not do alone , namely, stimulate an interest in, and work for the 
teaching of more of the earth sciences in the element&r:r and aecondiu-y 
schoob of the state . 



FE.ARS AND HOPES ABOUT OUR CH.•NGUJG CLOOTE 

by LUCID ~lffiET 
uNE.300 Features v;riter 

Speakfn& before the American Chemical 3ociety in December 1957, the 
!a.oous physicist Edward Teller gave a solemn 'd!U'ning about the increase in 
the rate or carbon dioxide gas in thE air . According to Dr . Teller, the 
carbon dioxidt:" content or the '!ir tns gone up by 2% since the beginning of 
the Industrial Revolution . He said that it the: rate or increase reached 
10% th'? aelting or ,.retie ice would be apeedcd , causing the level of the 
oceans to rise quite considerably. 

The same view had been expressed. some three months earlier by delegates 
at the InterMtion.:i.l Congress of Geodesy and Geophysics mctttin& in Toronto, 
Canada , They stat&d th'!t by the end of the century the level or the occ!lns 
would hllve risc.n by nea.rly 5 feet , enough to threaten 1119.tly ports and seaside 
towns, 

Adding to the.Se observations, two well-kno'tlll American scientists , 
Professors M'.luricc E.wing a.nd William L. Donn , have stated that the gradual 
melting or the Polar ice-c!t.ps would lead to condensation of the W3ter vnpour 
which in turn would produce continuous snow- stonns . Such phenomerua , the two 
specialists believe, qht well mark the beginning or a new ice-t1.ge in a 
hlllldred yu1.rs 1 time. , Both Westc.rn Europe and the eastcrn part of the United 
St:i.tes would feel the effects of this cat'lclys!ll, and a layer of ice more than 
a mile thick might fonn in som.e ~rts or the world . 

Such w:i.rnings , esixci:llly when they are voicEod by such authorities, 
deserve to be taken suiously and thnt is why speci'll attention was p.1.id 
during the Intcrn:i.tional Geophysical YMr to glacioloeical and occanogr.:i.phico.l 
rese:i.rch. 

INCIDENCES. on COD and C<l!Clfu"T 
over the bst ten ye:irs specialists h'lVC noted a m!U'kcd change in 

metEoorolQgic:i.l ptrn·nanrna . Generally speaking, the uer'l.ge tempt:r'lture is 
rising both in the norttErn and southern hemisphere - a fo.ct which fits in 
well with th€ observed meltin.e: of the Pol'lr ice-caps . 

But ll'hile the winters arc gettin'1; wanner, the summers arc now cooler. 
One result is th'lt some of th£ f'l.st - flowin" f';laciers are extendlnp their 
surface; but there are other consecuencee. In Engl'1lld , cricket clubs 
comp1'11n their sea.eon grows shorter every ye'lr,; fisheries experts have noted 
that the shoals or cod are tending to move northwnrdsi and in the ~et. tow 
years thi;: Gro'lt Salt Lake in Utah has dried up by halt . 

Ever since tht:1 present series of bad summers began, public opinion hri.s 
put the bl.rune on nucle.:i.r and thermo- nuclear explosions . Most meterologists, 
however , state this accusation is completely groundless, They stress that it 
would take tremendous energy, exceeding nnything m:m is capo.ble of producing, 
to exert an influence or anti- cyclon£s which lead to widespread weather dis­
turbances, 

Even a small local thunderstorm would require s.l.:nost as much energy as 
ths.t liber:i.ted by about fifteen hydrog<;n bombs . Scientists state thn.t the 
average stonn at sea is equal to the energy of hundreds of thousands or atanic 
explosions . To create a full- scale storm artificially you would have to let 
ott atanic banbs almost every second . 

Such is the opinion of oost meteorologists . There are e~ceptions , however, 
and among them authorities such as Dr , Horace R. Byers , head or the 
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Meteorological !kpartment of the University of Chicago, and Professor 
lrlil.liam. H. P&rker of the Univcrsity of Manitoba . 

Dr . Byers maintains that each atcmic explosion increases the ionization 
of the at.11oaphere Md canpro:nises thti eh.ctrical balance betwoen the atmos­
phere • s positive charge and the Earth1 a negative charge. 

As for Professor Parker, he hlls noted "&n abnormal sensitization of the 
ionosphere. 11 Recalling that the eruption of tho Krakatoa volcano in 1883 
wsa follo"Wed by several disastrous s1.m:1era, he asks : "Why shouldn •t arti­
ficially-produced atmospheric disturbances have similar effects?" 

Sunspots anc\ Meteorites 
During the fifth metiting of the special canmittee for the International 

Geophysical Yliar in Moscow last SUlll!!IOr 1 I asked several meteorologists for 
their views on these theories , All of them expressed a negative opinion . 

On the other hand, both Russian and American scientists stressed that 
the data transmitted by the arti!ical satellites tus revealed a considerable 
density of meteoritic dust in the vicinity of our planet . They believe th'lt 
this dust may play thu role of ice- forming nucl ei promoting the condensation 
of water droplets and thereby producine t.he abnormal rainfall which h!S been 
noted recently in various parts of the world. 

Observations carried out durine th£. ICY 11.lso seem to prove e. relation­
ship betwec.n the appearance of sunspots and solar protuberances and varie.tions 
in the climate , During pericx:ls of intense solar e.cticity, sp.cialiStl!I have 

~~~r 1~ in~~e::~~!1"~!!:e:r i.~h~h:Upo~~ ;:ro:~ur: =~~~io~;ia I!n i~hese ! 
phenomoru. h-11!1 been collected ill over the world during the IGY. 

Once it is s1Ited we sM.ll know a lot more about the influence tMt solar 
activity exerts on the Earth's atmosphere . 

Already arti!ical S(ltellites have proved to be excellent instruments of 
observations, and ecientiats e.re now contemplating sending aloft satellites 
equipped like re4l inEitf:Orological stations . Launched in an orbit J, 700 miles 
above the F.arth, l!luch stations would take about four hours to travd Iran one 
Pole to another . They would provide scientists with invaluable infon:iation on 
the evolution of hurricanes and the formation of cloud ID!lSSes. 

Unfreezing th(.I Arctic 
At thb stase , 111!1.n will haVG advanced a lOnlJ way towards hie dream Of 

mastering the climste. Weathe:-- mak.ing has becane a necessity of modern living. 
All the world population grows and men striw to produce more and more food , 
it is important that agriculture should not be dependent on the whims of the 
weather . 

Up to now man 1 s 11 weather-ma.king11 activities have been on a very minor 
scale / such as inducing hail or thunderstorms over a limited area, Now two 

;~~~;i~~~o~ ~11~~a=e~~s~~hin~ i~~s U~~!ned c~~~~ ~~ ~~~~ ~s;~:· A~t~~e 
by melting the floating ice which has fot"lll(ld there over thousands of years , 
Technicnlly, the. plan could be successful. Its direct consequence would be 
to make the climate warmer and more humid over an ere11. covering 7, 5000, 000 
square miles. Since only the ice !loo.ting on the sea is involved, there would 
be no danger o! floodlnt' such '.!.S that 1:1entioned 11t the beginning of this 
e.rticle. Vegetation would 'lppear again in tht; coldut parts of Siberb and 
Alaslu, thou,gh ~laciers might form in the mountainous e.re'.!.s. 

All this, however, is still only a dree.ii . 

EDI'l"CRS NO'I'E-

The above article was taken from The InterMtiOn'll Altruam. 
We thought it particule.rly e.ppropriate to our lecture progrD.111, 
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Minnesota has three broad geologic divisions: the pre-Cambrian area 
in the northeast, the Paleozoic area in the south~ and the largely dri!t 
covered western half of the state ....tiich it! underlain by pre-Cambrian and 
Cretaceous rocks. 

The bedrock geology of the western part of the 1tate is imperfectly 
known because of the thick drift cover of dri!t, Exposures are found only 
along the Minnesota River Valley and on the high quartzite ridge near the 
southwest corner of the 9tate, In the eastern portion rock exposure a are 
more m.unerous although glacial deposits blanket larg• areas , 

The northeastern part of the stete forms 11 portion of the Superior 
Upland geomorphic province . The rocks are rMinly pre-Ciunbri&n with the 
Keewatin Ely greenstone as the lowest formation . Above the Ett"eenstone lies 
a thick series of meta.sediments usually classified as Huronian and above 
that an ext.remely thick series of relatively W'la.ltered Koewnawsn e.xtrueivee, 
intrusives, and sediments, This area includes the Cuyuna, Mesabi, and 
Vermillion iron districts . The nearest "iron range'1 to Minne11polie is the 
Cuyuna district, about one hundred miles due north. Thie northeast section 
roughly approximates the region popularly reterrod to as the ttArrowhead CoW'ltry, 11 

The southeastern area is in the Western Lo.ke section, part of the Central 
Lowland geanorphic province, and in it are the cities, Minneapolis and 
St , P.:iul , Its bedrocks are Paleozoic, mainly or Ca.mbri&n and Ordovician age, 
lying on the oldr.r canplex. The type locality of the St . Croixia.n series is 
in the St, Croix Vallf>y loTLich forms part of the botmdary between Minnesota 
and Wisconsin. The cxtre:n& southeastern corner ot KiMeeot& includes a small 
portion of the "Drittless are:i 11 of Wisconsin, Illinois, Iowa, and Minnesota, 
Since the :inmediately adjacent area 'IGS covered only by the older ice sheete, 
this portion of Uw state is now 1n a aorG lll9.ture state. ot dissection than 
pre nil.a eb11whcrc in Minnesot:i, Exposures of bud.rock art1 abundant along the 
valleys tributary to tht; Mississippi River and &long the main valley itself. 

The western portion or thi: state abo belonss to tht. Wea~rn Ls.ke section 
of the CGntral Lowland province. &neath thE- prllVailing d<lep ghcW drift, 
thin rc::in.:ints of Cretaceous rocks generally lir. directly on & pre-C3lllbr1an 
complex. 

The surface features of the state ar~ l:lrgely ghehl in origin lllld 
bro'.l.d belt!! of terminal moraine are conspicuous. Many of th1:1 111 QCX) lakes• 
in Hinnvsot'.l are concentrated in these morainic areu. Kimeapolis and st, Pa 
lie in the midst or such a belt cut by the relatively deep valleys ot the 
Mi11sissippi Md Minnesota rivers. The St, Croix occupies a aimilar valley 
along the es.stern border or thC; l·tetropolitan area, 

STRATIGRAPHY OF THE HINNEAPOLIS-ST , PAUL AREA 

The bedrocks exposed at the surf.'!co in and near the H1nne11.poli11 and 
St, Paul Metropolitan area are of Cambrhn and Ordovicirl.n age, but prc­
Cambrian rocks hav~ been reached in dtit.p wells rwd '.l.rC exposed within fifty 
mil ea or the Twin Cities. 

The detipest well 1n Minneapolis ~s drilled at Lakewood Cemetery south 
of the downtown district about 1886. This well reached a tohl depth of 
2,150 fetot and is reportlod to hsve penetrated gr.'.lnite for 15 fet.t. The granite 
surface thua lies at about 1.350 feet below sea level. A deeper well wo.s 
drilled at about th!: same time at Still'oater on the St, Croix River 1 ten miles 
northeaat or St . Paul. This well reached a total depth or 3,500 feet and 
penetr1ted KeweenaW3.ll bo.stlt !lows tor J25·fut, The igneous rock surface 
there 1e about 2,413 fet't below sea leVt!l . 
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~ho granite in the Minnc:~lis well a r e 1 , 012 feet of red sandy 
aha.lea which have bet:.n referred to as thu Red Clastic aeries . In the Still -

1 ;::a~l:~c t~~r~=!c:~:s 0~~= ~::bn;':t~~t 5~ta~;n~~!:c!;~~: !e:~r i~e 
rod sandstono which Winchell cornlatl:d with the Hinckley n.ndstone (Kt.Wl:ien3wa.n) 
of Pin<r County, one hundred m:ilt:s to the north . Rect.nt correlation by study of 
hcsvy rusidU11.ls and light fractions of Twin Cities wdl cuttinas indicate th.it 
th1:1 lower ~rt ot this SMdstcme is correctly correlated with the HincklEy and 
the upper portion with the Dr esb4.ch, {Ht . Simon , bassl C3mbri.:i.n of Wisconsin) . 
Unfortunately there ia no known exposure of the contsct between these formations . 

ROCK FORMATIOOS OF THE MINNEAPOLIS-ST , PAUL AREA 

Period 

Pleistocene 

I Ordovichn 

Cambrian 

KeWC!.MW.'.U\ 

Formation 

Recent deposit s 
Wi sconsin drift 

Keewat in drift 
Patrician drift 
Iowan drift 

Illinoian drift 
Kansan drift 
Nebraskan drift 

Ga.lt.ns. 
D1.1cor.l.h shtle 
PhttEiville lir!lt.stone 
Glt.nwood beds 
St . Pctt.r s:mdstone 
Shakopee dolocdte 
New 1Uchmond sandstone 
Oneots. dolanite 

Jord'.lll S31ldstone 
St , Lawrence foroation 
Fr3nconia foniation 
Dresb3.ch fonnation 

Hinckley sandstone 
Red Chsti c series 

Pre-Cambri:m granite 

Average 
Thickness 
in Feet 
0 to 100 
O t o 400 

0 to 20 
75 
JO 
15 

150 
45 
11 
80 

90 
50 

145{ ? ) 
345 

60 
1,000 

Unknown 

The goneral str uctur e of thEi r ocks of the Minnea.polis - St , Paul a r ea 
is that of 3 vary sh!t.llow b:i.s in . The basin i s slightly el ongllted in a north­
east- southwest direction with the lowest point just south of the University 
of Minnesota campus on the Missi ssippi River , The dip or the. beds on the sides 
.:iver.:iges about 20 feet per mi l!. though it depnrts fro"ll this considerably at 
pb.ces . Tho bottom of th~ b3.Si.n is decidely flat , The SP"J.Cing of the lower 
contours between th& 450- nnd 550-!oot contours is nnrly twice :is gni.t 11.s 
botweun the 550- 3.nd. 800-foot contours . 

The rocks exposed in this b:isin- sh!lped structure afu or C3z:bria.n and .. 
Ordovician age, but the structlll'e as outlined above coincides aptiroximiltely 
with a great depression in the pn-Ca.mbd.M rocks . Only tl!O wells within the 
area roach igneous rocks , but basalt flows are exposed at Taylors Falls , on 
the St. Croi.x. Rivu, thirty five miles norlheat or St . P!i.ul. Mtitamorphic rocks 



are exposed in a creok near Princeton, thirty ciiles north-northwest of 
Hime3pol1s . At Becker, thirty- five miles northwest of Mime11polis, granite 
is found in wells at an elevation of 976 feet above sea level. Near St . Cloud, 
fifteen miles further northwest, granitts is quarried extensively, The Sioux 
quartzite is exposed in the Minnesota River Valley at New Ulm , sixty miles 
southwest of Minneapolis, and granite is found beneath tho drift nearer to 
Minneapolis at Gibbon and Winthrop. To the southeast of St. hul the granite 
surfllce risr.s 411 shown by the fact that wells COlllllOnly strike granite at an 
elevation of 160 feet above sea kvt.l at Winona . 

The be.sin-shaped structurr. is of great practical importance since it 
forms a locsl artesian basin which supplies hundreds of &rteeiAn wells in 
Minneapolis, St, Paul , and adjacent regions. The greater nu."llber of wells tap 
the Jordan sandstone at depths varying !ran 350 to 450 feet beneath Hinnupolls, 
M!lny wells of larger ca~city hsve !lll open hole fran the Shakopee dolom1te 
into the Dreab.:i.ch. 

A few deeper wolls tap the so-called Hinckley sandstone, which probl\bly 
includes both the Hinckley and b!Lsal (Mt. Simon) S9.ndstones, 

By cssing off the hole to th<l bo.se of th" Dreeb.,,ch (E!lu Claire) sh.,.les 
o. much softer Willer is obtained, This is used to e. considerable extent by 
lllundrie11 imd hotels snd requires o. well about 1,000 feet deep'. The hru-dnees 
of Jord!ln eg.ndstone water averages about 19 grains per gillon (324 po.rte per 
million)whereas the water from the lower horizon (l(t, Simon- Hinckley) averages 
only 8. 3 grains per gallon (142 p.:irts per million). 

Although the structure over most of the Metropolitan ares ia very uni!orn 
and the disturbance gentle , t~r<l are loc!lliZed areas of deformation such as 
the faulting at Hastings on the Missiesippi River southM&t of St . P:iul. 

Southwest of the villige of Alton on the St . Croix River is a well 
developed &nticline where it is possible to psss from outcropa or Platteville 
limestone to expoeures of Franconia at eaaentislly the saoe elevation and 
within a disto.nce of two mile.s. 

At H:i.stings , fifteen aile.s southe311t of St . Paul on the Mississippi River , 
a bult brings Oneota dolanite :md Jord&n ssndstone into vertical contact . 
The throw is estimated. .:i.t 3bout 100 feet . Between this exposure of the fault 
on the north side of the river and the city of Kl.stings on the south bank 
another fault must exist beneath the alluvUl till of the valley. Well records 
and outcrops show that this fault has 11. vertical displacement of approximstely 
200 feet. 

An area of complex block faulting has been 11111pped in the St, Croix V3lley 
about forty-five miles above its junction with the Mississippi. 

GLl\CIAL DEPOSITS 

Pleistocene glacial drift nearly ewrywhere mantles the upl:lnd surface 
of the Minno!lpolis-St.Paul MGtropolito.n area, The entire region, at one time 
or another, hss been cove.red by continental ice but subsequent stream action 
has removed or modified the deposits along the mo.jor vall6ye, 

From th<l g<lneral distribution of the deposits and the direction of etri..!Le 
elS<lwhere, it is known that both the Nebraskan and Kmsan ice which re..'\ched 
the Twin Cities area came, 1n general, from the north~st ndiating froo:i the 
KeeWl.tin center. The l..iccsto:ie pebbles wort derived. origin'llly from the early 
Paleozoic !or.:iation tx.ds of western Minnesoh and the !!.djl\cent portions of 
North Dakot3 and )Wlitoba. 

The southern section of Minneapolis is located on an extensive outlnsh 
plain ss 1s put of St . Paul. \fell-d<lVt;loped dru':Ll..ins, kciee, and esk&rs 
are rare in the Metropolitan ares. 
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THE ANrnICAN FEDERAJION OF H~LOGICAL ~ 

by !-1r . Hazen T, Perry. 

itihat is the J.merican Federation of Mineralogical Societies and what 
are its objectives? This question can best be an5wered by examining ita 
"purposes and objectives" as set forth in its constitution . It wi.s formed 
in 1947 "To promote popular interest and education in the various Earth 
Sciences and in particular in the subjects of Geolo;;y 1 Mintralogy, Pale­
ontology, lapidary, and other related subjects, and to sponsor and provide 
means of coordinatin& the work and efforts of all persons and groups in­
terested therein, to sponsor and encourage the formation and international 
developncnt of Societies and Regional federations, and by and through such 
means to strive toward greater international goodwill and fellowship". 

At the present time, The American Federation is composed of six reg­
ional F(lderations as follows : Tho California Federation of about 148 
Societies, Tho Northwest Federation of 136 Societies , The Rocky Mountain 
Federation of 78 Societies , The Midwest Federation of 80 Societies , The 
Eastern Federation of 61 Societies , and tho Texas Federation of 25 Societies, 

Let us examine how the American Federation and the R(lgional Feclerations 

{~~h ~~c~h=h~U~~~~J~~r~~~~t;f o~=!~~t~ais ~d m~~;~fi~c~~~~=~ie;he 
President and Vice- President of each individual Society are members of the 
governing body of the Midwest Federation. They meet once each year to con­
sider and pus on proposals of benefit to all of the membership and to 
encourage the growth and fomation of new clubs and to hold a Regional 
Convention and f.xhibition , Officers are elected each yciar , These officers 
function as an Executive Ca!:nittee and meet at tnt.orvals during the year. 

The Boe.rd of Directors of the American Federstion consillts of tht. 
President and Vice-?resid.ent of each of the six Regional Federations . 
Meetings are held once a year in conjunction with the Annual Natioru.l Con­
vention. To finance the cost of operations, your SociE:ty ~Y5 out or your 
duos 15f, pcir me.er.her yearly to the Midwest Federation . They in turn pqy 
2 f, out of this 8!110U11t to the .\merican Federation and retain tho bah.nee 
for their cxputscs . 

Neither too Regional nor the ~erican Federations have authority to 
dictate policies to the individual clubs or in any way interfere with their 
operation . They function only as coordinating agencies on a Regional and 
Nation.al l~vcl. This then is the fra;:ne1«>rk of the Federatione . A great 
do11l of the org.anizatioMl work was done by Mr , Al ger R. Symc of the 
Geological Society of Minnesota . He later served as President of tbe Mid­
wost Federation in 1945. Mr, Charles Preston of our Society also served 
as Preeident in 1949. If they ~re with us today they would be more than 
pleased to see the results of their efforts for there are now some 550 
active and growing Societies providing education , information, and pleasure 
for some 35,000 mcl!lbers of all walks of life , Somo of the Societies 
SP'JCialize in Geology, others in Mineralogy1 Paleontology, or Ll.pidary 
'-'Ork. The gre.:i.t majority have a canbined interest in all of the subjects 
as they are all. interdependent on each other , 

Throush the six Region.tl Fec!erations the Societies are b!llldod together 
in e spirit of mutll!ll cooperation and help!ullness, Our Society C!lfl point 
with pridt1 to the fact th.:i.t they were one ot the early leaders in laying the 
!r.ll:lOwork for these organizations. 

EDITOilS t:aI'E - Mr . PE.orry is a r:iember or our Society end a !on:ier 
director . He is also a past- President of The Midwest Federation 

and past-Prt>sirlent of the Al:Jerioo.n Federation . 
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