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QU)l.OQIC PLAQU. 120 AT U.li HlNNhftASK.l 

Hemarks spoken by Dr. Charlie Mat.sch 
on the JulT 14-15 o.s.M. field tri p as 
the bua approaohed the lookout point of 
Lake MinneWJt..aka near Glenwood: 

(This area). , • , , , •is :na.r ked by 
the Min"esota Oeolo,P.c&l Society1 s pla.q_ue, 
and a ver1 nice one . I thoueht !!!any of 
you would like to eec sOllle of your spon­
sored work out here. I want to t.ell you, 
too, that in 1965, amoni:; many field trips 
that I hue led throueh here, I always 
make this a stop because it is a very 
informative one--a very in!ono.a.tive 
plaque-a beautiful scenic view-and in 
1965 we were the host of an international 
a:roup of people who were here in conjw1c­
tion tdth the International .,.ua.ternary 
Congress ir. i3oulder, Colorado. ;i.e.on& 
those were eleven Soviet. scientists, 
several frClr.I Japan, Germ.&l\7, ,.\l.5tria,and 
a variety or people. •·l&ny of t.he::i. re­
marked about. t.he t.ho:.itht.!ulness of markina: 
areas such as this, In their countries 
th.ill is not heard of . • 

Ou:N\'4000 ltWION 

Lake Minnewaska, the chief seenie 
attraction in the Glenwood area, ha.a, 
to&ether with the surroundina: hills, &n 

interesting a:eoloa:ical history . This part 
of the state - the Lake Park rtea:ion - ia 
covered by an unusually thiek mantle of 
a:laci.e.l drift with a max.i9llll thickness of 
500 feet in the Leaf Hills. en a thick 
deposit of that drirt, at the northeast 

end of t.he l&ke , in &n obserntion are~ 
rit.h a Maifli!icent view over the entire 
basin, the Hia:hwa1 Department has insta lled 
t.he Glenwood. tablet , 

Plaque Inscription 

The rlew from t.his point reveals the 
effects of major &:laciation 1n its mo•t 
tleorous form. :ic.e 10,000 years a ao, 
the la • \ a:l&eier , '9.S it receded slotdy to 
the north and west. , paused here lona 
enou&h to deposit, in characteriatb 
fashion , the rock material in the reces­
sional moraine that fcrn:is the hill• around 
Lake IUnnewaska, The bas in of the lake is 
chieflJ' ..,-ithin the 110raine itself 1 but on 
this, the northeastern side , 1t ill bounded 
by an ext-enaive out.NII.sh plain . 

The pa.rt of the &lacier that filled t.he 
lake buin beea.e detached f r om the ;;ain 

bod1 ot 1ce and remained staa:nant for man7 
;yeara . Ourin& thb time it -.a part.iall7 
or c(lll.pletelf buried b7 outwa• ft sand and 
aravel carried toward the northeast 01 
rueltwater !ro11 the raain ice field. A• a 
consequence , t.hia portion o! the basin had 
a •teep ice-contact slope , formed while the 
ice block supported the looae material , 

Lalca Minnewaska, !:in& 200 feet below 
this elnation, h a typical example o f a 
l&ke in an ice block basin . 



SIPTIXBiR Flllll TR.IP ifill Bi TO NOOTH SHCRI AND OUNFJ..DIT TRUL 

ne !inal !ield trip ot tho •~or ha• bun scheduled !or Sopte.ber 22-:0 and will. 
deal with the Precan.brian ceolo17 or the North Shore and thll Quntllnt Trail. Dr. Charlie 
M&tHh.1 from the Unherdt, of Kinneeota D'llath. Branoh, will aca1n urn u trip leader. 

Those who attended Dr, M&tlch' 1 tield trip in Jul7 know that he b an ou.t•tand1n1 
lea•er. Hb tine teuhin& &mi •kill at hand.line a croap, p1v.a tha exdtin1 leHon• o! 
a 1hallen1i..ne 1eolo1b&l area, prcalle to &&.Ile thia another 111.eaorabl1 experiance • 

.lrran&OMot• han boen .U.e tor a chartered bu troa the Twin Citiea, aDd IJ"O•P 
onrnictit Hconoodation•. Timed. to c:oincide ldth tho color chanp in Northern Minne­
•ota, th.la •houlcl be an outat&adinc tall weeken4, Co.ti per per•on will be appro.rl.c:atel7 
'12415 tor bu. transportation , naainal. rate• !or lodci.n1 &rd meab, plu. a small &lllOUnt 
tor the leader' 1 !eu and llliH01lanoou1 expenses. Picnic lunchu !or both Satordar and 
Sunda7 will be broueht tro111 h.0111e, 

Re11str&tion 1ho11ld be made now by 1erdin& a 110 deposit to Bob Ounrllle, lllO 
Gardena An, , Minneapolla 5!>43.2 . Pleaoe make check• pa7able to the GeoloV.cal Societ7 
ot HiMHota. Re1i1trat1on w1ll not be complete without p&Jlllent ot the deposit, and. 
will cloae when capacity of the bus i1 reaohed at 39 paaae~er1, Thoae on the llat 
will be contacted with further informa. ti on, 

welcome "0' .,,..Ell., 
We would like to extend a va~ welooiH 
to the !ollowin1 new aember1: 

Mr. and Kn. AJ'thur r. Strobel (Allee) 
2S01 Nenda ATe. s. 
St, Lo\111 Park, M1M. 55426 

Mr. Chr b Schaberth 
American Muaem. or Nat1i1ral Hi.stor, 
C,P.W, at 79t.h St, 
Hew York, N,!, 10024 

Mari&n Bode7 
6499 Barrie Rod 
i4lnai, Minn. 55.\35 

Rb hard T. C11r'1.n 
3521 15th An. S. 
Hinneapolla, Minn. 55~7 

****** 

DUIS re& 1974 !Ju: PUA9LE NClif 

SeTer&l. members of the O.S,M. haft 
aond recmtl7. The !ollowin.1 people 
h&Te new &ddre••ea: 

Da•id H. Irhkaon 
6040 'Ii, Sroad•J 1 Apt, 23 
Mi.nneapolla, Minn. SSl.28 

Decree J. Petruh, Sr. 
Sheridan Terrue, !pt • .t.02 
4271 Shorldan h'e. s. 
Ki.nne&polla, Minn. 55410 

Kn. Mar jorle McGladre7 
~Park !Teo 
81dldin& 8, Apt. 17 
Du. Molnee, Iowa 50321 

illle J, Sada 
314 Hennepin A.Te,, Apt. 1519 
Minneapolis, Minn. 55401 

Mr. and Mr•. Darld Sima 
214 9 Goodrie h. 

St , Pa~, ~l~. 1~105 

The ~:nbcrship Ctmnittee ~uld like to r~ceiTe checks for 197.4 dues earlJ' 1n 
September, preferably by Sept. 10, so that membership cards can be prepared and 1inn 
out at the lnnual Meetin1 on Sept. 24 at the Vikin&: Villa&e• Th.is would ..:;reatly help 
the CO!lllllittee • 1 work . 

Indlrl.dual - $7.00 
Hu:3band and Wile - il0.00 
St11dent - $2.00 

Please ma.lte check11 payable to the Geoloi; ical Societ7 of !tinneaota and mail them to 
Mr• . Pearl DoNney, 18!)5 Sar,ent Ave., St, Paul 55105. 



THI PW STOCENi: - A. rmr TRI P OnilVlliri 
61 Marci& Gund lle 

The p• wer of ice , in al acia.l ?na.sses, was bnught te s.me under s tamtinc by Dr. Charlie 
Hatseh on t he J ul.7 14-15 tield trip. Thoae or us who ca11e with him t o aouthwestern Minne­
aota and western S.uth Da.lcota were shown how to eo back in time and visualis e tAe onslaueht 
ot these a:reat ice s heets upcn the landsc.&P9 before ws. 

We learned to aee from the e d dence the paths these continent.al .:;hciers took , and how 
ther plucked and scoured the soile ard bedrock in ttleir war , a ia tribut.int; thia debris in 
lont; trails tor hundreds ot ~ea . de saw the places where t.her piled up hua;e moraines , 
unable to adnnce their d ebris :m.t.erials further, And we saw SOllle or th e results of st.al­
nant and retreat.in& ice which has 30 :rarkedl.7 affected the present t.opoa:raphy. ::.,.idence of 
ancient ri•ers is there . Lvidence of l akes a.rd fores ts which etlated ootween ,claci.al episodea 
la also there. And the read• ance of one &].acial mau after another 1s clearl7 e•ident. 

We followed the wide valley of t he clacial rtiver 11arren , which once drained elacial Lake 
A1a1111h . The width between the old banks all alon,c its ch&Mel can s ome idea of t he 
tremendous amowit o! water this r her carr ied . Toda1 only the r elatively tiny Minnesota 
Hi• er remain• . Hui e , ma.ssi ve boulder s l ef t i n River 1'arren• 11 course showed ue: how lt'eat 
wae thie st r e&11. ' e speed and power. ·"e could see i t s terraces and ilood plains , and seme of 
t he islands whic h Md lain i n its path. A at op was made to see how it unconred scme e! t h e 
oldest bedrook in North Mer ica i n t he :-ior ton-Granite ~'alls area , Thie valley is now rich , 
aentle f a rmland , it• oricins unknown t o most. o! the people who tra Yel t here. We passed by 
a raotel lolhere , ac cordllij: to Dr . Hat.sch, the c eoloiP.sts wcrkin' in t.he field "now elaep in 
the Oed ot the itinr .. arren,n 

"And that's no W&ter bedl 11 conu:ient.ed one me!lber or our .:roup , 
tte learned t o recoanbe fro:11 the different &lacial tills how the ice advanc ed a number 

or thes oYer an area , the nature of eacft till bein,c i ndicathe of tfte claciers• pathwars . 
The Ha'odc Creek Till ia the • ldest. that we ident.1!1ed.. It wu pink te reddiah- bro'CD in color 
and contained stones or the basalts, iranites, !elsi tea a nd &iatea l.1Pie&l of the Lake 
Superier area. Tlds • ery earl1 Superi•r lobe ha.d ext ended past here, 

On t op e r tfte Hawk Creek t:Ul is another yellow to yellow- brown e&leareoua t.ill with 
atones of carbonates tlJ1d if'anit.es . Called till Grani t e falls till, it ha.a no shale content , 
which is can:non in the next till above it . lt is similar t o tt'e till or the t1adena lobe , 
e•idence that the ••&den& lobe did not st.op at the Alexandr i a t11oraine as had been tholliht. , 
but ext.ended al least. 130 miles south of its formerly propos ed lWt.• . 

The last adnnee or ice , the Des Hoines lobe , brouii;ht in the ~ew Ulm till , This t ill la 
licht olive- brown to ~ay in color, and contains not only C&lcareoue and a;ranitic st.ones, 
but abundand shale , Thia ice sheet had come froill the weal onr the l'ierr e ::ihale Cor nia.t.ion 
of •out.hem "l&nitoba and the eastern Dakotas . c\ll three of thees rdaconsin Ace tills could 
be clearl.7 determined, and a t SOile stops we could fina tnem all, one on top of another . 

At SO:'lle places we folUld a curious feature called a boulder pa1'enient. It WM a line of 
larce , s t riated and faceted at.ones set dol<fi i n paverl\ent- like fashion of one-boulder thick­
neee , Dr, ~lat.sch told us that this pavement is not an unconwnon iz:lacial feature, a nd that 
t !iia one , wherenr it appear s , serns as a :llB.rker between the Granite fall9 and the New 
Ulm tills . 1/e had fW\ tryin,: to puzzle out the oricin ol' t he boulder puement. , Could it. 
han been deposited by a concent ration of bi ,c rocks on the surface or the oldtir moraine, 
abandoned there b;y eros ional forces , too heavy to be movod? 

Stai:nant. and meltini; ice created many of todaJ' • landaeape forms, Picture t ft ie rottin [i; 
ice sheet as a dirt1, debria- !illed :naes with .llany holes and cracks on its surface , and 
eanrna , tunnels and riyers in its interior. /oiud and dirt slip and flow int.o the holes 
and cr acks , the tunnels and river5 fill with a oedl oad of s ediment• • .i<>-net.ii:'les ice chunks 
will heool'\e buried in :?1111Ses of !:'ll.Lddy debris. "hen t he ice finJ.lly ia co;ipletely melted 
...... , , llll o r these turn into bUllpy landscape features or hills .J.rd depressions , formln, 
lakes :Ltd ket tles, kames , eskers , rid,fi:es a.no dolJ.l:h."l.ut a , a peculiar fol"ll created oy a complex 
mechaniu o r ice diaintevat1on and 1inx:l flOW'll . 

We tr!l• eled to 9rown•s Valley and saw where L&ke ,.psais nr.ade its soutl"ern outlet into 
the River 11arren. The rellllains oft.he olo draina ae channels .J.re still ~eaent . ne went out 
onto the flat - l;yin a bed of Lake A. p ssi:I: itself, and coul.a l ook back at t.te curvintl; shor e ­
line or the Tintah beach . Hiaher in ele n tion atood the P.ernan iJeaeh, and two :aore beach 

(continued next Pil i ") 



Annual Meeting COMING 
The G. S,M, •1 ..,nnual Meet1ni; will be held Monda1, Septc:nOer 24 at the Vikin& Villa&e, 

27th Ave , S. and Lake St ,~ Minneapolis . Se&innin& at 6:30 P·=· aternbera should &o thro11.&)I 
the reiuJ,ar Smor.:aabord and eat in the special din~ roor.:i r eserved for t!Le:a, The 
meetin& "'111 be&in after dinner at 7:JO, The pro;rillll &iain will include a r ertew of 
the past au.'B'!ler'S tield t rips and a prerlew of the c<nin& lecture aeries , 

~lectlons to the Joa.rd o! Director s will be on the a&enia or the business :neetilJ6, 
The tlo:ninatint; Com.it.tee is subaittin&: the follow:lni list or candidates: 

Pred 3radford 
Irene Car l s on 
Robert Gunville 
John PoJolinsk1 

Further nomin3tions may be .rude rro:n the floor , 

Hn U/1 llll Nb 

Ntw MINN . Gli.01.0JICAL tiUR Vi:Y HUD Kil..TS G. s .n. !Wfilli.RS 

7 On-J~t~b;r-1)-1',: lh; An~k; :o~t,.-, 
: Cc"ll anti ;..ini:ral .;lub will hold ib : 

ninth annual 5hO\« at ,,1.:i.che i'la za. 
: Hours on J.1.turday are fro;n 9:30 a ... ; 

1 
to 5:30 p,m, and on .. unda.y f rom 

, 12: 00 noon t o 5:00 p. •n . <1dniss\on 
, i.i fr ee . 

--- ---- --- --------
Or, ~latt 'iialton, the new Director o! t he l·:inneaot.a tieolo.-;ical 3W"Te7, had an oppor­

tunit7 to &ct acquainted with G.S.H. me:nbers who attended the AliliUB\ :U.-15 fiellii. trip to 
the Hinneaot.a !iher Valley led by Or . James Grant. Dr, toalton is an exi.zrt on t'recam­
bria.n a;eoloa, and decided to avail hi.inael! o! thh opportunity to 11ee nrst hand 11ome 
of Minnesota •a ancient bedrock inei.ssea. He came alon• aa a r eiular tour me1:1ber, but he 
added a bonu1 to Dr . Grant' s excellent leadership with hi• OIC'l back£round!n& and teachin& 
ocn"!lents. 

Or •• 1&1.ton brin,ls to the tfi.nnesota Geolo.;:ical jW"Te7 a 11ide wariet.y o~ knowlec!.~e and 
experience. He comes !'ro~ DenTer, Colorado where he wa1 a consult.in& i:eolo.;ist u.d 
environmental ac i entht with the Virol.lyne Corporation . He nu been a rtei,ent.•a lecturer 
and Project Cofl!lult&nt at U.C. L.A.., a consultant. for the American Soci&t7 of Civil ;.niin­
eera, a ieolo;;bt at the U. S . Geoloiical .SW"ve7 and at the llew York State GeoloA:ical 
Sun e7, an J.saociate tditor o!' the American Journal of .:>cience , .3lld on the tacult7 at 
Yale Universit7. 

Members or the field trip enjoyed verr :nuch hnin- Lor . u&l.t.on aloni];, and apprliciated 
the l'l&ny h!'lpfol contribu• ions he ~ave thc11 , 

(Field '!'rip -- continued) 

linee lay bt1low us . All four oeaches repre:ient lt! vch nt. .. iii.ch the la.I-' " bacame st,>1.bili.zed 
for lon,'. pcrioos of t.il"e. 0n 'l rise in Um la><e bed WfJ wer e ablt: to L'ina sorl e<J .:;ravels 
anrl c:•oss bt>ndin··, eviacnec ;JL U.i:l r:ra sslana •::; for .. 11r hi:;;tory . 

In e-<1.11t.crn j-Ouf.h 1.lakota , close to t11c inne::;ot,'l l)Ord1:1r , lies the C.:oteau o.es :>rairie, an 
i.rea or hii;h bedrock r,.licf . Drivin.;: onto the Coteau , we coul:i appruciatP. ·,;hy the lie s 
~loincs lobe to the rast am.I the JJ.::ies looe to t.h1:1 west coulu not ;Jur::iount this land Oarrier 1 

and for::ied crH.t l'\Oraines flanking both .;ides , The Je-:i1s moraine ilJ tne ter ,1ina.! 11oraine of 
the [•es oines lo::ic . To t~ e'lst lay the ,lta.nont. .or::iim, , a oelt or nun'ROcky topo.;raph7 
1U50Ci.a.t.etl with t.h11 L·e!l .~oines lobe 's st.aifld.tin;: ice. 

·;uch far t.l>\er ea11t ... -c later t r!i.veled ir,to !ut.' .le>.amri'l iioraine, U-.e hu;;e CO":!;'lle:x WTich 
eyt.1md" lo th .. Ti.:in i.;tties . 1.e:ar Glenwooo we urove over ~.:.1uper .skt,r" , affectlonately n3'1ed 
bl' "r • . '.ltsch becsuse of ;ts s~~e , a.no to.·•;_,_ innu .... aska. (.:ieo t.ews_1;::tter inside cover . } 

It ..ns ,;ith a ft!elin.· of awe for th11 i.'l!lle11St! al\lOunt of work Uo1.c b;; these .;lacie rs t!'.at 
we rct.urntld to the Twin ..;it. i es, lhe wec..:cnd not onl7 t>ei:i .,. " very c~-:i~in.: learnini experi­
ence, but rel.&:io:in~ >ind fun a s well . Lr • • ~at.sen helpeti us to look upon oi.r st.ate •s beautiful 
scenery ·.dth a better e<lucated eye. 

111111 .... /f 



GEOLOGICAL SAFARI IN EAST AFRICA 

We (Mary Kimball, Pat and Sallie Lewisl experienced an intense exposure 
to the pre-C111mbrian shield gneisses and schists by bouncing over them 
in a Volkswagen bus. The central area of Kenya and Tanzania that 
we travei;sed is essentially an uplifted (5 to 6,000 ft.) plateau with a 
major rift valley along and into which vast quantities of Miocene to 
recent lavas flowed. Also, along the major rift escarpment , mighty cinder 
cones formed majestic glaciated peaks such as Mt. Kenya and Mt. Kiliman­
jaro. Imagine large glaciers still existing at the Equator~ The tre­
mendous gap in rock ages was certainly striking - the basement rocks 
are about 3 billion years old and then the volcanics at only 25,000 , 000 . 
As one would expect, volcanic ash is very prominent and on the unpaved 
"roads", which most are , the clouds of dust from our buses permeated 
everything. Fortunately the climate is mild and the temperature usually 
around seventy. 

There was an attempt to emphasize mineralogy which led to major stops 
at Lake Magadi, which is the major Trena deposit in the world, the 
Tanzanite mine, a ruby mine, a beautiful blue calcite claim, Kyanite, 
and an exquisite amazonite pegmatite quarry. 

All of the tourist accomodations were outstanding, even by our American 
standards. At Lake Manyara the hotel was built on the edge of the 
western rift wall with a broad view of the 2,000 ft. drop to the lake 
and valley below. At Ngorongoro, again the hotel was built on the 
inner rim of the crater. Much of our travels were across flatlands 
that included a number of wild game preserves, such as Amboselli, 
Serengetti, Ngorongoro, Masai Mera and Treetops. Elephants, rhino, lien, 
leopard, giraffe, zebra (Mary's most photographed animal) eland, harte­
beest, wildebeest, waterbuck, impala and dik dik were seen in abundance . 
This area included largely Masai tribal land . The Masai are a beautiful, 
proud people of apparent Egyptian heritage, livin.g close to the land in 
their little round, dung-covered huts. Men and boys spend their days 
herding their status donkey and Brahma cattle about the parched grass­
lands. Their main token of modern life was steel spears and extensive 
beadwork. One could, in a much more intimate way, see the inseparable 
bond between men and his environment. 

Studies of early Man were not neglected, and certainly a personal lecture 
by Mrs. Leakey at Olduvai, where "Zinjanthropus" was found in the 300 ft . 
thick sequence of Plio-pleistocene lake beds, was a high point of the 
trip . we also went to Ologesallie National Park where early man's tools 
have been found and left in'fllace, undisturbed . The trip was well led by 
a geologist, Chris J. Schuberth, employed by the American Museum of 
National History , NYC, as well as a local, vivacious Polish girl (Kas') 
who handled all transportation and accomodations . Meals were excellent, 
many courses, and beef was plentiful. 

We expect to have our slides, crafts, and specimens together to share 
with the Society at the spring lecture. 
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