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The tut er this nraon U t&kc h'• the gotipel aocordinc t.e J.rios t. . I 
d• uo1o know the e:Mipter a:nd Tel"S• 1 but U\111 b what M •qt ''How 1111 .. rable 
are the idle bean or the ignor8nt uni• 

'!'bv• .,. not mai7 texts that I u abl• te a::ce;tt. aa ppel tnit.."is, but 
th1' t• one 11! them, I • willing t.o l"U1t ap md deelL-e 1ff1 beli•! that. thU 
i.rt. h ltt..ral.17 true; tne rorvKrd, t..-ue INlckw'lll"d, tni• rr.n before bnak­
rut, 'l!b• man tiho ewinot enj07 hi! llesme 1a: lpo?"ant, tboq.'l h!.Ji degr-e .. 
u!l.a19t. \be ai,habet., m..:1 tbe am vb.• :ou enJe;r bU "!.1"1lrtl ls t.e H• extant 
ed'Oeat.d, Uiwgh he bas 'leftl' .. en the iu1de er • •chDel. , •• 

Viet ie a b9bb1 mrnT' ~ U the ltne e! dnara.thn be1.ve"1 bebb1 .. 
and erdin&17 n•rul pirn.ita? I h&n b9en aa..-ble te mewr \bh qautha to sr 
elll!l utiefaoUm, .t.t ti.r•t bln•b I • ~ted t• ee1.elllde that a aatbfK!tory 
bobb,7 IC.It be tn large degree uel•H, 1.nll!tlc:ient, ".sberieu•, er hTdennt. 

It is ci arl• '\hat no h.ob7 •h.uld either ... 11: or Med :rat!mal juatiJ'ic ... 
Umn. Te wiah to de lt 1a reass:i sneugb. Te ltDd HMenJ tb.7 it l.11 u•tul or 
beneticial cmnrt.e it at mco tr• .. n..:at.ien bt• m 1nauetq-hw11:rs it &t 
.nc11 h the ignWLiniou• categ11r7 ot' m tuercLee• undertsken fer health, p....,r, 
• r prettt ••• , • 

lilhen I v&11 a hl:r, there wu an eld GerllWI 11erch•t who l1V'9d in a little 
cott111t11 1n wr t.nn. Ch SundQ"• he ttHd te 1• eut md kneelr cship• •tt the 
1111 .. tM'l• lod1•• al1n1 the MlHiHippi, •d h• ha:! a 1reat tennace er thH• 
chi~, all labeled .md eatalegued. 1h• ettip• eento1ned HtU• ! • •11 •to• or 
• - def'llnet vatAr ereatarH called crbotd•. lh• t.WMpeeple regarded tbU 
pntle eJd !ell• u j"ut a little bit .t.ie1'&1, bat h&r'al11u. C)le d~ the 
MVllpaper 1"9l"rted tAe rrinl wt eel"'t.ain tttlld •t.rmc.r• 0 I\ WU W.19plll"&d 
t.hat tbeH rl•lten were l"&t eeisnt.Lete. s ... • !' tn.11 wn tr. fet"lllp 
hnd•, lftd .... uq the •o.rld•• leaH.q; pa1eentel8(iAt.a. ~ ctae ta Tisit 
Ute b&nll."• eld am md ta hear hl• pren.meinurtt.a _, ertJHld•, Md tb'J" a=epted 
t.heH pren~t.e - 1-. "'en '2MI ald Gel"ll& died, tbe tawn ••i:e i. tha 
feet that be V• a wuld mt:hllr1.t7 ea hie n!'lject, a e:raator et lcawledp, a 
Mk.er or eehntlt'1e bi•torJ. He vas a great. aan-.a un bd::Ae Wh• the lee.al 
etrpta1Jl11 et lndwitlT V.1'9 -ra bmhllbackan. Kl• ulloot.im veat te • nat1- al 
111Hn, 1nd bis n-. la lm.Ollftl ln all natl~ er the .~. 



~ (ocatiaued) 

!hie will be a t..s.l.7 i,pe or oatillg. the parlr: h• uten11in be8Cb, biting, 
bild.nc md plllJ'inc tdll ties tor ycaq pt1ople Wlo tin ot 11oimc11. Plcnlo 
(l'oaftdl are naU*>le tor ltmcb. And Dr. Breckearldg•'• f'il.11 ehoviac will be 
• oat.t.diag 11Tat tor all. 

S9PtHber 17-18 - J. WMknd at Jfart.hvooda J.lidubon c-.ter, 981.dltmll 
Hike Liili, Director-ItatfilOiibt, agiii 61111 iiiitid us for a a£1'.mlat1q 

!all welcnd o! g11olog7, outdoor aetivtV, m\d good COllPDicaahtp. Thia ta the 
n.tth 711&r we hat'9 participated in this al.v8,1!1 popular 11nat. !h111 re.r lll.ke 
will talk to ua about the etteet ot the g11olCl17 of Pin• Caunt7 Olli .. ,11 aott­
Titiea, 

Mile• mid J•e Link are alwa;rs ueellnt hosts who &1.ao pr011.de us with 
•al• •d lod&tag. Thia will be a !1.ae l.e&nd.ac uperleaoo ta a lonl.7 vilder­
aeea ntU.ag. Perhapa we can al.110 persuade Ml"- to aitotrlph copies or his 
aew book, 1tQrub1. • ,,,,,,, 

:en lMtemoria.m 
Marz Mqotte 

Harr Mqotte dhd ia earJ.7 J.prll at the ac• or 8J, She v.s a lm&-U.. 
mmber or the G.S.M., • ecti:n field tripper ad rock oolhictor, Serrtcu 
vere held April 12 at tht Morria lfilaea lllapel vith tate~t at Fort Sul.l.iq. 
She 1• nrrtnd hr a •<11., Dcmglas, of Littletoa, Colo. , too.r cr.:lobildr• ad 
two cre•t-P"•dehilzlrn., 

Ern•t !ltl\"ofser 

Kr, Ba\"otser VM burled at fOrt Saell.illa: Mc.dq 1 J'liae 6, 19TI, Re V8$ a 
loa1~ti.M •aber or the a.s.M. 

Kr. !Ukhotser vas bo:nt ll Qerma7, Rie tald.Q' died ill the oonoatraticn 
CAl!p8 dul'i.111 world War n. .ltter the var, he e- to the U'rlited Stat.ea, mt 
to college ad studied engiaeering, Re vaa a obnioal. aal.,Jilt tor the o.s. 
J!Ureau of Mines, tro11 vbiob he retired a &bort tille ago, :ftlere .. re ao 1-di­
ate l'CU'T1YOl'8 0 

CHECK YOUR CALENDAR 

th• state rair !Oot.h will asa1a aeed 
U9J' people iO w h. Kare .-. honn 
aeed to be tilled to tab care of the 
Icac-r fair •chedlllfl. Dr. ilu Lowe, 
uhibite chairaa, wotll.d like to hear 
tr• •1<11.• wUl.1q to work. If 7ot1 
tJr.1ak 7oa oad.d halp, call bia .t 
4Sl-2822. 

fhe Ma.al Jlfftia1 i1 aehedllled 
for MCiidq, Sept. 26. '!bi• is the 
tl'adi ti ca al ti• to v1lld •P ~r 
tield trip ll'l'•t• with raia1.suuee 
.ct elide•, .ct to prnin tAe 
oom.n, lectu. ·eeaeon. !he wrr 
1.llp~t eleotica of an offieen 
ta • tbe a,e:nda. Put the date aa 
JWlll' ea.l.adar now, 

'''''''' 



'!he field trip uuon is gearing into l"tlll aving. The North Shore trip 
.rune L-S with Dr. Darld Southwick vu u 1nton1&t1T11 md deli&ht.t'tll as expected. 
J. number ot interesting eTimts are COiiin& up throughout the rest of the llUfll!Wlr. 
IJ you &N cCl'lddertng tny ot these events your n..,. •hould be Cl'I the !'idd trip 
calling lht. This i• not a cOlll!llitlll111t. rou cm decide whether to attend Wen 
you are called abau.t arrangement.II. CCl'lt.ct Bob Oun"rllle (S74-1421) or Fred 
Bradford (4SL-2611) if J'Olll" nae is not al.read7 on th• li•t, 

l"i•ld trip• being plmmed are: 

July 9 -- Twin Cities Building Stene• led by Dr. R.K, Hogberg, con•ulting geolo­
gf.t, fom.r!j With Uie MUirieHta OHlogtcal Suney, 

MUch er tb• geology ot ldmlesota i• rapreHn.ted ta the building •tonee or 
the Mn Citi.. . '!ban beait:l!lll rock• han been quarried tru HYllral part.a •! 
Hi.MeHt.a and el.Hwhere, Tha;r vera tel"Md under IU'lJ canditian11 during a8lJ 
ditterant period• ot geological ttm•. 

Dr, Kqber1 ill 1111. expert an theaa building 11t111e11. Re 1• !&Id.liar vith net 
onl.7 th.tr terutiln but al•• the quarryiag 9perat1on• to •btain the111. H• vill 
talc• u 1111. a bu11-val1':1.n1 teur threu.gb.BUt dewntwn MiM.Hp•li• .,,d 11t1t]J1.l\g 
lecati••· 

The bu Vf.11 lean t'r• the Pncu On Hain RHtaiir1nt1 177 s.E, Main St, 
at 9:00 •·•• Ve will rleit •- 19 dte•. Por thue whe wUh t. 11tq, we will 
telltnt the teur w1 th lunch at tbb rille ra11tair1nt, We will be eat1n1 in en.a 
•! HinnHp•ll•'• early buildings m the Hi .. iHippt Rh'er near st, J.nthCS\J" Pal.le. 

!'f'd:!r~;: =~!i£;w~:f°MiAfui~:kalaozoic Roclcll led b;r Dr . Rctbart SlNn, Dept. 

Dr. Slo~ bu •appad Md •tadiad theH r.ca 1n detail, Ke cm •b- u• 
hev theH Hdi.M:ntary dep .. its describe the uu W!.ich anca connd th.ill put 
al Kinnanta, J.a a pal•tntellgi•t be alJa can help u• ta recapisa raasil.s 
•f the •C"in• life inhllbiting th.Ha early ..... Thia trip will be by bus, 

Fer pHpla Vi.• wwld like ta prepare tor tb.i• t.rtp h• r.ca.-d• the 
•Qaalacic Hap •f Kilu\aHta, St. Paul Sheet•, R,E, SlHll Md G.S, J.uatin, nail­
llble at th• Milln .. ata Geelagical Sarny, 16JJ E'u•tis St., St, Ptml MN 5$108 ($2.00) 

Septe.iber 10 - Worlc•bop-Picnic at Bunker Hill• Park, thl .Anaka SCld Plain lad by or: Barbara diidJ:1W1dsen and Marcia diiilVilb, Vith a epticlil hiil ahiVlhg by 
Dr. Walter Breck-.ridce, director-euritu• at the Ball MUl8Ull or Natural Hillt.17. 

Th• .Aa•h Sand Plain is a epaeial l•gacr ol th• lut 1lact&l. innate ar 
th• Tlfia Citiae, Bttnker Hill• Park, heated ju.•t narth ar Hlanaapalli nau Miml. 
Hv,'S. 6S aid 242, is a 1•ad reprasantatin aru al the S1nd Plain. J. lane chain 
af 118'\d dnH nms through thi• park, 

Maraia Ou.arlll• hu verked mi thie &Na h cwmectian vi th a HriH at 
articles •n Mn C:ltiu gHlllCJ. Btrbara Ottdanidaan ta 1n acalogi.llt whe baa 
etttdiad dune aniul. 1nd plant ctlllllllnitia•. Thay 11111 j•in tec-ti.r ta preeot 
a de;r ar lectorae Md tteld inn•ti&"at.bns. 

J. •pedal treat h• been UT1n1ad tar tAa attenean. Dr. Walter Bnebn.­
ridc•, d1rect.ar ... _r1taa of the Ball M11a111• at Natural llillteJT at th• UAiftl'­
•tt1 at M1Ju9ut.a, b• acrffd ta •how md aarrate a tthl he bu pradueed, "Sand 
Cauntry WUd Life,• Dr. Brackeartdc• 1e a wll Im.awn natoralilt wh.ae til• 
Md lectures ban been enj.,ed !or •m1 1aara at th• Bell HUsaaa ad th.nqbaut 
th• area, He &Ilda p&rt.8 ar th.ill particular tila at Banbr Hilb Plll'k, 



wan ,._.,. betuee will be a attm.­
latiq HriH - .. Teri•V of nbjesta. 

Before Chriatau Dr, S• SSNkiaa, Oa1:nr­
a1t,- of Xiu .. ota, will cin n,.,. t.alks oa. 
ieoloe:r .ad •ercr retioa.rces. !le rill diseu.ss 
uoru b-Oll ill• perspeetina ot hi•t01"7, • 
onrrlew, and ill• f'Ut.ure, Re &lao vill talk 
ce petroleu, coal .:I nHlear naela u aped.ti• 
••rcr r.soaroes, 

.After Cllriat.u Dr. ftnry Lepp, Hua.lester 
Colle1a, will prHnt fin leotures • tAe , 
Pl•et Beth, lie will liT• tta an OTerrtn, ad 
10 bto 1tO:re detail a.boat ita materials ad 
proceaaee 1 th• roe le: eyole, ea era •d earth 
proeeaees, .ad geooheld.•al el•-tl!I. 

Dr. Peter ftladdl .. tc., uatnroit;r ot Mha•­
aota, will otter two !Ht.area Cll!. teetc:min 
(stn.eture md deforaat~ ot the earth.ta U"llat, 
1nol11d1Jlc plate .,.. .. te) a.I llOUlltab baild1•1. 

Joha PodolluQ', PJ'OI?'• eh.atr.a, is wr'rlAc Yitll these 1eolcu· proteuors 
ta ttaal.iH arr...-ta !t:rr th• talks, tb• n.ret ... tiac will be OOtebu' 10, 
Wat.It tor a • ...,i.ta mJiaaact....t. ot t.hai procra. It will be iaeladed 1n th• 
aut llWlletter to be JNblished 1.a Septaber. 

111111 

welcome NEW MEMBERS: 

We woald lllc:• te weleme the tollowin1 people iato the MllberUip ot the o.s.x. 

Kr•. Leo Huh (!Jelen. Marie) 
1330 S. Clnelad AYO. 
st. Pad, MN 55116 

V1rrta1& Miker 
5444 L•• AYO, S, 
Xlalleapelia, MN 55419 

Qertnlda J, Hatt.ta 
1608 Botllmd An, 
st. P•l, Ml 5Sll6 

Wllll• IArlCll!. 
616 loth ATe. S.E. #~J 
HilulHpolla, KM 5S414 

Kr. •d Hro. TM oatertac (Fr•) 
1568 !IUron st. 
st. Pml, MN 5Sl08 

Hr • ..i Mra. Erntst Stal.ock (Doruta) 
151.9 Deerwood Dr1 n 
Soa.th st. Pal, KN 5S075 

Dl'. JUI Raha 
63) H. Laxin1tCI\ Parkvq 
St. Pal, M!f 5510b 

r.dicnd Brc;r 
Roat.a 11 Bax 172 
flapr Cit;r, Wla. 5bol4 



People in the Spotlight 

'ftlJ a.s.M. M!M!l:RS J.D"ftllR ow !!CUS 

?Wo Jlabere of the a.s.M. recmltl.)' han beccme 1Uthon ot new boob. 
Hike L1nlc1 Director of the Northwoods AUdubon Center, u a naturalist is expert 
tniiiiiy?1eld11 bellides geoloe. He has just published a book called "Gru.:lJlg -
'!he Minnesota W1ld !aters' !oolc:." 'fhia book is •mt to encourage people to 
tt7 what _.,. be a new experience tor them, leam1n1 abmt pl•ts through their 
11t0111Uhe. ftis e11.thusi&1Jlft for learn1Jlg about acadntic eubjeota thl'ough direct 
uperiet1.ce ta in!'eatious. Bioloo olM111ea wez .. nenr thia 1111ah tun, 

Hike tell# aboat hov to leam which plC'Lte are edible, end how to oolleot 
the11. Ke discwieee W.ich wild foods •d&ht be foond 1n different p*1"te or the 
state dur1n1 the Y«rioue ee83ans ot the J'flm', ft• dnotea HYeral. cbapteni to 
speoitlo tooda--berries; 1111shr0011&1 1naple eucar, Mat, herbs--arid incl"O.des 
menu ideas. '!here 1• a seoticn on a few 'T9lJ" epecial rHipu, including 
Or.idu Link ' s Wlld Rice Casserole. 

He warns ecainet hazardous plaits Sld problos ot distaat.e, For tboee 
..mo rea.1.17 wmt to get into wild toods be tell.a 'Where to co tor in!'onuticm. 
He has a.te a reference l.llt ot booka vi th a aectim m t1m1ri tea tr• hia 

own librarr. He eT«n !!lhCMI va;ra tor teachers to uae wild plart• as leaming 
dertces, 

•aruinc• by M11ce Link is anilable at a. n.l.tcm !00Utore111, in paperback 
tor $3.50. 

Edmnd Brq has just publiehed an enlarcuent md rertsim ot bia earlier 
book~ geolou. His nev book 1• entitled •m.lllme ot teara in 
Mbmesota - the Geological. Story o! the State," It dhcu.sses )t1nneuta 1eolo17 
tram. !our different aspects, 

'!be nev volume includes: Part I, 'l'he Stary of UI• Rocks - a discu.Ui<M 
of the nrious .rock 1"oraat1C11s throughout the statei Part II, Plate T9ctC11iCS -
e brief diecussion or Minnesota aid how it haB been attected b7 continental. 
drl!'t.J Part m, 'Jhe Stor1 ot the Ice !&:• - incorporatin1 current interpre­
tatims of claaial data; Part IV, Tour Qu.ide - a brief tl'eatnent ot the 
1eology o! ea.ah o! eight region• of the atate, of eub of the 67 oountiea vi.th 
locatime 1nd descriptions ot 11.my important 1eologieal. features in each eotmty. 
'.nltormatim 1a included m the geology within or tdjaeent to each of the 
state parks, 

Tb• book is about 100 pages vi th no or mare NpS ~ tigUrea. It ia 
anilmble at the St. Pail Science HUseu~ tor $3.50 in sort cover and $5.00 
in hard caver, 

,,,,,,,, 



PIPESTOIIB IS HORE 'l1iiN .& CAWMET 
WHEN SEEK ON A PIEID 'ntIP WI'lH QWU.I! MA.'ISQI 

by Marcia Gunville 

SouthW8atern Hinnaaota was covered w1 tt. dried-up com tield11 laat rll.l.l when 
Dr , C, L, Hat.sch took the G,S , M, on a field trip to the Pipestone araa. Obviously 

there was not t'l!Ch water out there, Hawever,thia aituatioo did not alwaya prevail, 
...:at.er conditi«us ha:I been ruch different in thU area during several other periods 
ot the earth's hi.story, Dr. Kot.sch showed u21 the unmistakable evidence fer a 
nu.her or vatery envi.r00l!l8Jlts. 

He took ue ror a very rast ride through the earth• a tiM 111.-chine. In South­
vestern fo'.i.Mesota we cwld visit at ~:o!'to:t the oldest 111&ter1.ala known in NorUi 
Anerica , perhllpl!I the world (Mortoo Gneiss, J.6-J.B B. I.). We also vietted dis ­
plays or Indian-pai.nted petroglyp.'is, hardly considered yesterday tn geologiea.l 
temt, We aaw the Late Prec61!1brian SioWI Quartzite (l,5-1 ,6 B,l,) md t.'ie dee;>ly 
we~thered remains or Cretacious sea sediments (about 60 M. I.). Erldenoo of the 
glaciers (S00,000-10,000 years) was almost everywhere , 

Water hod been an important part of the geological development or this regiO!l, 
During the Late Precambrian Period water w88 the agent that eroded oome ancient 
h1.ft!land 1 depoeiting quartz sand here in the beds llhich b .ter became the very hard , 
pink Sioux Qunrtzite . Aa 'We looked at the Sioux Quartzite Dr, Hatach showed us how 
the strat1.t1cation in the rocks indicated thia deposition. He care!'Ully explained 
how geologist.II could detemine i'ro111 such rock exposures the eorlronmant that prob­
ably existed at that tiJne , 

It vas unlikely to have been z ocez, Ocewi currente vould not haw enougP 
energy to lllOVW em:! grains 1n these crosabedded designs , It was not iiPt to have 
be.n a &lacier, Gllcl.ers do not sort material.II into this type ot lqerlng. 
Hoving current.II or river water ccn size a'ld distribute particlea in these k1nds o! 
order:i.,. pattems, Wll could try out the hypothesis of a continental rtver deposit, 
perhape a delta, being supplied f':rom some highland located in the opposite directicri. 
f':rom the 1pp&rent .:.oveNnt or the stream vat.er, in thia case to the north. The 
pictu:re seemed to t1 t. 

How old 1a the SiOUlC Quartzite? We could not tell !ro:n the exposures 'We aiGI, 
though ve woodel'ad about it, '"1e quartzite cont&ine no minerals which c111 be 
r~ioa.cttveQ' dated. we saw beds or gra'lite situated in the Slll!ll!I tani fields with 
the quart:tite, but did not find a contact. We uw secticri.s or conglomerate within 
the Sioux Quartdte, but none of the pebbles were o! granite. Was the granite 
already hen \/hen the quartz sand was laid down? Geologieta think eo, but they 

ollMot determine it positively. 

Dr. Hatsch told us that the best l':eans of dio.ting the Sioux Quartzite is thrwgh 
well borings hken in Northern Iowa. In these borings the Sioux Quartzite has been 
found to tnterl~er "With rhyolite, The rh;yolite can be rldioacttvel.y dated. It 
;yields an aee ot about. l,4 B.I. It probably'""" depoeited within the beds or the 
quartzite during so~ period of volcanism. 7'lererar-e, it probabl)' ta younger, 
m&lc:ing the Sioux Quartzite older than 1 ,4 B,t, current thinkin1 determines the 
quartzite •e age to be 1. 5-1.6 B. !. If so, thta place probably w.., a (p'Ht river 
delta 'With barren eroding hfi:hlands to the nortb 1500 millicm years a&o. 

At a mch younger t!M -.iater preva.iled all over thta laidscapa . 'l'he eretacious 
seas (6()...70 H.I.) crept over this part of the continent hom the west, 'nleir 
eioSt.ernmost shorelinea .re now p~t.s of• Minnaaota. The aedi.m.enta on their sea 
bottQllS hliriketed the earlier rooks . Sharkts teeth have been found in these sedi-

J.fter the seas retreated Minnesota's climate bee- tropical, '?he old sea 
eedilllenta, then exposed as l", withstood the torrential rains aid punishin& sun 
or the tropics, and were wathered deepl,y, Rain "Water reduced then sea sedi!r.ents 
la.ra:ely to cl-.y, Todq the Cl<V" 1a used for Nll<ine bricks. 

'::e visited a cl-.y quarry near Springfield vb.ere ve could see the lQ"e:ro of 
theee we.,,t.'tered sedL"'llnt.s in the quarry walls, We also uw -..1.thir. them dark beds 
or 11.gnite coal, 7'lis coal ha:! to have been forl!ll!ld t'rom Cretaotous plant life once 
growing noar a eretacious seashore, aid later covered with sedir.lent.ts . We ail\ol rooks 
dispbying mud cracks, mid we !mew that they, too, were fomed on aorne ancient 
ohore . 

lh'lon we looked at the highest parts of the quarry walls we U'W mother type or 
m1i1ter1.al . Overlying the clay deposits we round glacial till, Obviou11ly the tropical 
environment was long piiSt when ice occupied 1:Jli11 place, Another aort of watery 
situatitl'\ had lert tt.s 11161'k here in the riore recent geologieal p~t. 

\;e &topped at the Pipest'me Nat1.onal Honulllent 'Whare we SilW thick layers of the 
Stout. Quartzite with l.nses or j'ipe~tone int.erbedded within them, 'Ihis ta the stme 
ldl.ic:h has been quarried by L"l.di~s tor their peace pipe• 111r.ce prehUtorlc ti.mes, 
'ltle quarries lll'8 etill in operation, We 1118t Indian voraen at the exhibit Center 
working cm various carvings. It is a very sort stone . 



.. . .. 
Dr , Mat.sch explained to us how these concentratiorui o! Pipestone once were layers 

or cl~ r.11da that were depo:iited as lenses within the ell'ld& of th• Sioux ~uartdte . 
Pipeaton 11 i a chemical composi t1.m indicated that it ia romed h'o• weathered materials, 
J.t th• HonUC1Stt we also saw cllffll of quartr.ite with croasblldded laiprs bemti!'Ul.ly 
displqed, Wt could alaoat 1.lll.lgine the torrent.a or an that aiat han bllsi dropped 
at the bottom ot &am mcient atreaa, lbmdca!ed thwe u tha vat.er carrJing it 
alq loet it.a power, 

we atopped to H• prehistoric Indim paintings an rockll near Sprin&tteld. WI! 
also •• the•• petrogJ.n:ihs on the rocks at the Pipestone National Marum9nt. '!hese 
~tingt 1'9Cord recent. ennta occurring: hare. J.t Horton w Hlf rocks lilhich Heard 
the oldeat known Htmta in Horth JJnerica, Std perhaps th• world. '!h• Morton Ckleiaa 
contains ld.nerala dating at J .6-J,8 !,I,, Std UJ' haTII 1*en part of the aartbta 
original crust , 'rhea• roclca h&Tit been deepl7 bllried, auperhHt.d, been bent, warped 
me! st.retched b7 -tmorphic activity, becOllll wiroo!tld bT later upli1'ting, bem 
veathertld, erodtld, m.d 11-ciated. !bey ban undergone unlcnown •ocinta of punil!Jhlllmta 
throughout th• long eana of the earth.ts hiato!'J, 'nle radioactin clocks 1n tbdr 
sircan Jli.nerW b.""9 g«ia on uncbqed throughout tiM, telling ue or their foraet1.oo 
oll11ost at the origin of tbe earth ibelt, 

JTi'f rteld trip with ()1.arlie Mat.sch ia certain to be !tlled vith nWll8rou& laaaoos 
in 1laohl geoloey. This trip into 11n area he knows BO nll was p\Ulotu.atad with th... He described the glacial events fo:ndng the aceneey ve ware viewing, pictwoin& 
theH nente u creat forces vorldng to eeulpture the lmd. With his rlvid eXJ!lma.. 
ttans thi• ordinary Minnesota !am lmd becomes mo axcitinc place to be, the atage 
ot a great oantinuing drama, 

Ic• was the ecent to .old tadll1''• 11r1dac1ipS, md it.a ac.U.ane wire eas7 to 
...UU.a.1.ha vith Dr. Matach's cara!'ul teaching. H• ducribad hov the cat.strophic 
cutlet.ting of Qllcial Lale• .lgassb lert. the l&rs• boulde2'9 w ,., in th• eroaiooal. 
terr.ca of the Rinr warren, Be told u:i of three dit!arct tille •upui~>oeed on 

c:ne ll'lot.hlr in th• bmka ot tbs River WC"l'fln, repnaant.inc three auocessb• glacial 
epiaoclu. 

WI clialbed anr the J.ltmtt {recessional) Mora:lna v:1.tb ite knob and kettle 
t.opogrlllhJ' 1r1d to the top or the Coteau des PrCrie conred b)' the s.:ia ( tera:tnal) 
Moraine, Both .oraines wre !onned during the last (Des HoinH) ice invasions here , 
Still farther vest, cutside the iirea of the Dea Moines Lobe , vas ., older till 
which vae covered vith vindblo-.m loess . It ill thought to be or ICll'IHn ~e. 

Dr. Hatsch talked to us about how older tills ha:! been recognbod by their deep 
ve&thertng profiles, Known as gum~otills , these cla,y tills are dated by the de?th 
111d intensity or weathering they have undergone , 

We so.w a number or abrastcnal features on the bedrock ci.uHd by slacial move­
ment, Striations , chatterl'larks and polish a.rs COJ!llllon, Lea:i co:rvnon io the wind­
blown abrMianal feature or sandpapering a rock to ll'lil'l'orlike smoothness , we saw 
such a rook o.t Pipestone National Monument, 

Juet outside Pipestone National !-ionument ;re saw three very large boulders or 
granite, They were erratics brought here by the glaclara, Their eize v&S rern.;irk­
.:lhle . Evan the Indi&ns rec::>gr,ized them as st.range , Glacial ice io able to quarry 
and !'love all kindG or materials, Dr . Katsch expl.w.ined . cont1rent.w.l glaciani 
no~.w.lly do this by qu.w.rryin6 !ro::i the base or their ice . 

iJlac1r5 r:ova by lwo dit''"erent ai::tions. Ice war11: enouctt at. it.a b.w.:le slides on 
a N.ln or vat.er, Ice colder than freezing ta.,,.rakre r::oves by failure or the ice 
cryst.la t.~e::selve3, a sheari.."ig type of !!IOve::w:nt. Ir the ba:1e or the ire ts at a 
ter;>erature :io..r the lll9lting p:>int it cm t.rtc'd• vat.er into cracks or the bedrock 
.md retroue , aluing rock chunks to the base of t.he 1lac!er, J.11 the ice r::ovas 
Cor .. &rd th• rocks vill i-.ove alcng with it, Farther down it.a route the glacier '-'1..1.l 
d11r1p th• o!t. 'lh~s is the story or the err.w.tics known as th• Thrff Sisters. 'Ibey 
CClllO h'o111 ., area jbout «J miles to the north . 

So111e or the hilly 11ndtor= we saw wre developed al.on& the Jlar&in or the Bel!ds 
Moraine when glacial ice was rr.elting .,,,q from it. Ice fomed ane shoreline of a 
glacial lake , Tha Bemis Moraine formed the other shoreline . Melt.water vas then in 
plentil\11 supply, and when the h.ke became high enough 1t. spilled over a low spot in 

:~ :::!11!h;!i~1!a:rr;tnz!c~~:n:i!: ~:::i:: ~~~~ ;:a"r=t!~~~r~;;::' 
such channel margins, dllllllting up drainage vater• IWld toraing present dq lakaa, 
Lake Bent.on ll'ld take Hendricks had such IWl origin. 

'nle 1111d hare within the Des Moines Lobe haa not bean tree of i ce very long. 
It.a landforms are &till actively developing, Humooka and lake-tilled depreaeians 
are still 1mport111t featuree of the Altamont Moraine. Examples ot stream pirllOJ" 
are comnon, 

We "Were glad to han the chmcl!I to eee this part of Hinneaot.a VS.th Dr, Katsch. 
Baaidea giT1ng us th• tun of sharing his good nature, ha let us aae a portioo of 
cur atata in a very special v rq. 
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