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GEOLOOIC PLAQUES 

TABLET INSCRIPTION 128 

Geology o! Minnesota 

Split Rock Region 

The acener1 or the region bet-en 
Split Rock and Beanr Ba.7 b the 
direct r.a:ult o! illport&nt ennts. o! 
earl, geologic time, 

Lan. Flowa, Wich had accumulated. 
1n this regim to a thiclcneH or about 
)01 000 teet, were lilted and arched bJ 
a huge man or molten material rising 
through the earth 1 a crust farther 
north, Thia uaa, the Duluth gabbro, 
ia now ucteneiTel, exposed 1n the 
Duluth area.. 

The lighthouse ell!! ata.nding 100 
feet high ia a fine-grained phase o! 
gab bro named Sner ~ diabase 1 the 
mullin, resistant character o! whieh 
m&Jcu the shore ot this region par­
ticula.rly bold. and rocky. 

At the baae o! the lightbowie OD 
top ot the clitf le another kind of 
rock, light green in color and coarsa 
1n texture, called anorthoaite. It is 
thb rock, anorthoaite, llhich shows an 
excellent. exposure 1n the higm.y cut 
at S11Ter 81.7 and at&nde up ae promi­
nent rounded. hilla !raa Spll t. Rock to 
C&rlt.on Peak near Tofte, 

Location: Roadside turnout a abort 
distance wet or the lighthouse where 
rlew la part1cul&rl1 good. 

TABLET INSGIUPTION If 29 

Geology or Minnesota 

Good Harbor Bar 

The la.at period or ig:oeou actirlty 
in Millneaota was characterl:r.ed. b1 the 
outburst or great lava now11 vbich pourad. 
our ext.ensinl.7 tro. cracks 1n the earth'• 
crust on both aides, and rrca the noor of 
Lake Superior, The !lo•, once st.a.rted. 1 

continued interaitt.ent.ly until hundred.a o! 
them had accU1:1ulated on the earth•a surface. 

It 1a probable that the !lows followed 
one anottmr in rapid aucceuion, but at 
lntenals the 't'Olcanic eruption ceased, 
the region sank and was submerged.. During 
11ucb interval.a 11andatone1 were torned. under 
water by sediments washed in from the land. 
When igneous activity waa reaumed, tbeae 
aandatones were buried by new lava nows, 

An eX&mple of euch a geological cycle 
embracine in eucceeaion eruption, sedimen­
tation, and remeved volcanism appeara in 
the clitt acroaa the highway west of thia 
tablet, where a t.hick deposit or red sand­
stone lies between dark gray lava !lows. 
ManJ' aiailar !lows are exposed along the 
shore frm Duluth to Qrand Portage. 

Location: Along lake shore about !iv• 
m.iles W9!1t or Grand. Maraia , on wide part 
of the high-..,. opposite roadeut cliff. 



President's Letter 

Within the next montt\ , as lMll as over the next •everal year•, the Geological 
Societr ot Minne11ot& v1ll haTe several opportunitiee to be ot service to the pro!ea­
aion &nd to broaden the scope o! its activities in the !ield• o! education and public 
in!or11&tion. Theae are unique 1pportun1t1ea 1n that t.hey may not occur again, and -
urge ill o! you to take full advantage of them., In return, you will receive t.be chance 
to hear Ciret-b&nd the latest de•elopqents in geology and the M.tia!action o! testing 
what you hue learned in the lectures and the laboratoriee against. the re&lity of !ield 
conditions. In our field tripe we have learned how to eee and how to interpret what 
we see; now we can make use o! these abilities. 

1 . THE GEOLOOICA.L SOCIErY OF AMmICA CONVENTION 

This convention of professional geologist.a will be held NoVOJQber 1:3 through 15 at 
the Convention Center in downtown Minneapolis, We have been aaked to serve in several 
different ways, all hoateeses, or in the headquarters oftices, or in the technical 
seminar• themselves , This la an excellent chance to 111eet aome of the most elllinent men 
in t.hla !leld, t.o listen to their lectures, and to eansdrop on t.Aelr converaatlons. 

Mary Kimball (644-6429) and Bob Gunville (788-1421) are in charge or the project 
tor our society. 

2 , GEOIJXICAL PLAQUES 

OUr older member11 look back with !ondne" to the days when t.he Geological Society 
wae erecting geological information plaquea-11ome 33 in &ll-throuahout t.Ae state. 
Now w haY1t the opportunity to relive those daya and revin that program. The .:it.ate 
Highway Department has access to f'unds !or a purpose such aa th.is and, through its 
Director o! ~virornent.al SerYices, has expressed interest in t.he installation o! 
plaques at appropriate V&y$ide rests on both State &nd Interat.ate high-.ya. A list o! 
su.ggeated locations is published in this issue of the Newalett.r, .,,e are to provide 
the descriptive t.ext !or these pl.aquee, 

You may decide that not all o! the augguted location• are appropriate; if so, 
such a report is use!ul in itsel!. It would not be necessary, however for a particular 
geologic feature to be within the vaydde rest itHl!; for eX&lllple, a plaque in one o! 
the rut stops on I -35, near Sandstone, could de11cribe the Kettle River nearby, 

Although thia work will require some basic research on our part, I understand 
that the tirat series of pl.a.quell were written by Society members themselves, 1;hat 
they did, we can too--and we have had that many more yeare or experiencel :Jo, on a 
fine, sunny day why don•t you form a group, picnic at one o! these wayside rest.a, and 
try ;your hand at writing a geologic description of the area, or its outstanding 
geologic feature, Just because this is a project of continuing duration doesn't mean 
it can•t be started this fall. 

3. SELf~IllING GEOLOGIC TJIAilS 

In reaponse to a. suggestion ma.de by G.5,K., the Parks Division of the Oepartoent 
of Natural Resourcu h interested in teating public response to a program o! providin& 
eelt-guiding geologic trails 1n certain Stale parita by initi&tlng a pilot progr1.11. at 
one or two or the parks, It successful, the prograa gradually would be expa..nded to 
include auch trails at all appropriate State parks. Our part in this prograa would 
consht o! prorldin& the text for elngle-page leatlets to be dist?'ibuted at the park 
oftice. These leaflets would contain a brie! description o! the geology o! the area, 

! :!~c~fp~~~n ~flt t~~·~!o~~h f~te!s 0to g:~1~~~d ~~~r:t s::k~~: ~::~; ~' s~~~' 



point•. Undar the pilot program., G. S.K. &l.ao would aalliat in the initial cost ot 
print.in& th• leatlets. It. is hoped that, U it ia continued, the program vould 
become ael!-au!ticient. 

Several of the State i-.rks lend thlllllselns adairabl)- to this type or public 
intol"lllation. Although to make a sucoesstul contribution will reqW.re knowledge and 
experience on our part, I think ve hue lle!lbera with that knowledge, experience and 
entl'lusia••, who would like to test the!l.SehH on how t111.1eh they haft learned. Perhaps 
all we lack ia confidence in ourselves. We will be backed up by a pro!esaion.a.l 
geologist, who will rerlew this work and the work oo geologic plaquea. 

In addition, the Departlllent or Natural Resources ha• asked G.S . H. 1 a aaaistance 
in reviewing and updating articles that h.an been published !rom tiol to time in the 
Minneaota (Conservation) Volunteer on the geology of certain o! our State parks. It 
ii the Department •a hope to publish compil.ationa ot these, by region, in booltlet form, 
with each boolc1et prefaced by a summary o! the geology of that region. The preparation 
ot theee 8W11111&ries would al110 be our responsibility. These, however, are tasks for a 
professional geologiat. It is eJtpacted that the Board will implement. this work shortly. 

4. MOO.TON GNEISS AND MONTEVIDEO cstANITE 

F'or those who do not feel experienced enough to tackle either the pla.quea or the 
trails , w have a couple or easy projects. Dr. Merle Harri&, put-president ot G.S .H., 
and chairman o! an advisory coamittee to the Department o! Natural Resources , has 
asked !or our suggestions !or locations or plaquea describing these t'IO rock formations , 
said to be among the world'• oldest. We are not concerned with the text o! the pl&ques­
onl1 their location along: the neareet State high1'flty. Criteria should include not onl,J 
a good rlew or the quarries or outcrops, but also sate acceae Crom the higm..,-. 

~THER!•S THE PACKJ.GE. Presented all at once, it ma1 H- a prett1 big mouthtul., but 
r-•ber that tbe plaque and trail projecte are or cmtinuing duration and - c.n take 
them one bite at a time. Theae are great opportunitiae tor G.S.M., and I hope that 
many or us will participate. I! 10u ban an7 que11t1ona, c:a.ll S.. Mayo (474-4038) . 
Kave f'un 1 

o.s.H. 1 5 DISPLAY BOOTHS A. SUCCF.SS 
by Ethel Shimek 

OUR [K)()TH A.T THE FAIR 
The excellent location o! our booth in the f.ducation tNilding attracted a conat ant 

stream or State Fair viaitore to our exhibit•, consi11ting or Minnesota rock samples , 
geologi a 11ap11 , literature, progrMLS, and Kr. Stor i e Hunestone replica and Ginlcgo tres . 

The Fair Cainittee , namely Ethel Shizuk1 Beverly Anderson, l:.thel Swanaon, and 
Bernice Tepel , would never have made it without the help o! all thoee who manned the 
booth !or the tull ll daya. The com.it.tee thanks Pau.1 Star, Hr. and Hre. Laugby, Mary 
Kimball, Marjorie HcGladrey, Cl..Td.e and Hrs. Case, Jeanette Kramolish, Julie Leitzk• , 
Frances Springer, Marie Woltlll&Jl, Pearl Downey, kichard Darla , Grace Witt, and Ethel 
Bergquiat. Roger Frohn donated a cigar box!ul o! polished agataa !or dUtr ibution, and 
last but not least, we o- our booth•a good location to Kart.ha Patereon wbo selsctad. it. 

MINERAL CLUB SHOWS 
c.s.K. alao participated. ill the Blcw:n1ngton Mineral C1ub Show at A.pche Shopping 

Center Sept.amber 9 a.nd 10. Bernice Teptil denloped a chart ot the stratigraphy or tha 
HinnHpolla-St. Paul area, with appropri&te rock aaaplu . Mary Killl.ball and Harjaria 
H1Gadra7 anhted her 

Onr a dosen new _.bera aignad up aa a re1ult of theae two ahowa. 



WAYSIDES AND RE3T ARU,S ON KlNNESOl'A HIGHWAYS 
p?Hiblr suitable !or geolodca.l pl&quee 

~ 1:1i:. ~ 
Aitkin 169 6 mi, South of Aitlcin 
Becker 59 7 mi. S. o! Detroit Lakes 
Big Stone 7 9 mi. South o! Beardsley 
ca .. 2 E. limits o! Gasa Lake 

Chisago I-35 l,. Iii, N. of Harris (N,8 , ) 
95 N. lilllits o! Taylor• s ralle 

Cl.&T I - 94 In Moorhead. {E.. B.) 
Cook 61 2 m.1, N.E. of Gr&nd Portage 

Douglaa I - 94 5 ad. w. of A.lexa.ndria (E.B . ) 
I-9'4 2 mi. S.E. of Alexandria (W,B,) 

Fillmore 52 1 1111. S, ot Preston 
Freeborn 69 1 mi, S. of Albert Lea 

Koochiohing 11 J mi. E, of Manitou 
Lak• 61 5 ad, N. of Silver Bay 
Hower I-90 South of High Forest (1:.. B.) 
Murray 59 In Avaca 

Noblea I-90 '"'est of Adrian (E. . B.) 
I-90 fl/est of Adrian (W.B.) 

otter Tail 10 In Frac.ee 
I-94 8 Iii, S.E. of Fergus Falla (E . B.) 

I-94 lB mi, 3.E. of Fergue Falla (w,B . ) 
Pino I-J5 3 mi, N. or Jct, T.H. 2J (1-.. 8,) 

I - 35 5 mi, s. or Moose Lake (S.d.) 
Polk 2 2 mi, N. or Lengby 

Rock I-90 l mi. W. of Minn. border (E..B.) 
St. Loub I-)5 W, lim1ts o! Duluth (:),B,) 

53 ,U, Independence 
Washington I-35 W. ot Forest Lake ( ::i, 8,) 

Remember 
THE LECTUkE HEl:.TDiG Fm 
NOVEMBEX 13 HAS BEEN 
CANCEJJ..W, This date 
conflicts with the Geol­
ogical Society of Uerica 
professional meetings, 
and Dr. Webers will not 
be nail.able, The Jtext l.&b 
will be held en NOT. 20. 

{ , ·' 

~ ~: :_ 
~ - - -
-~---. 
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DUES 100. 1973 PAYABIE Na« 

It '-Ould help consid­
erably the '<IOrk or the 
Membership Coamittee it 
you would pay dues for 
1973 NCW. Marjorie 
HcGladre7 is ready to 
collect the.T. at the regu- • 
lar meetings, or you may 
contact her by mail at 
20l.O SkillJll&ll Ave.w. 

Winona I-90 On Miesisaippi River (W.B.) Rownille, Minn, 55113 . 
Yellow Medicine 67 9 mi. 5,E, of Granite Falle 

~MM*~~~~'f~KK~ 

~1ci;i1s_:No:tu 
The Annual Picnic was held August 6 at Ca.mp 1)62 near 1:.1.k iUver, About 20 1nem!Jers 

attended in apit.e of a rai.ny, storm;y da7. Paul Stor ottered the uae of this lovely 
pl&ce. 

The camp, located on Birch Lake amid a wooded area, i.s acme geological features, 
including an esker, There are also buildings ao:I. ample tac:ilit.ies for picnicking, It 
1a a place to return to many times. 



The following new member• haft 
join-1 the G.S.H., and we would lib 
to extend to them a special welcQJl(I, 

Hr. and Hrs. H.T. Downin8 
40U Highland Road 
Minnetonka, Minn. 55343 (935-4053) 

Hiss Suaan Gronnder (hc:ae addreaa:) 
CenteMi&l Hall (13108 Penn Ave . S,) 
612 Delaw.re St. S.E . (Burnnille, 55337} 
Minneapolis, Kinn. 55455 (890-3240) 

Richard S. Wilcox (433-3401) 
Karine on .St , Croix, Him. 55047 

John J, Lavlea•, H.D. 
2168 W, Hoyt Ave, 
St , Paul, Minn., 55108 (646-3520) 

Hr, arJ:I Hrs, Robert Hand a chin 
2029 Edgerton Road 
St . Paul , Minn , 55117 (774-1.4'.U) 

Dr. and Hrs. Stenn Methner 
2459 !ounpan An . l4C 
St, Paul, Minn. 55116 (690-5232) 

Hr. and Hrs. Allen Lund gen 
765 Redwood Land 
Hew Brighton, Minn. 55112 (633-5442) 

Hr, and Hrs. Duane C. Lorsung 
6718 Eliot View Moad 
St , Louis Park, Minn. 55426 (544-8378) 

Mary Ann Finegan 
395 Luella , Apt. . 203 
St . Paul, Minn, 55119 (735-2902) 

John P. Podollnslcy 
10226 Hildred Terrace 
Minnstonk&, Minn, 55343 (544-1437) 

William R, Hoaglund 
1030 15th An. s.1:. . 
Minneapolis, Kinn. 55414 (331-3850) 

Kr. and Mrs, Lloid J, Parsons 
1024 s. CrestYiew Drive 
St . Paul, Kinn, (739-5250) 

David D, Novak, Jr. 
2521 Dresden Lane 
HiMeapolia, Minn. 55422 (588-4918) 

James Poppe 
908 Parkview Ava , 
st. Paul, H.1nn. 55117 (489-9226) 

WELCOME 

M 

• M 

• • • s 

Mr , and Mra. Erneat V. Johnson 
3528 16th Aft . S. 
Hinneapo11a, Minn. 55407 ( 722-1002) 

Hr, ard. Hra, W,P . D&rldaon Jr , 
516 Sumlit An . 
St. Paul, Minn, 55102 (225- 9055) 

Hr, and Hrs. KeMeth T, Vogel 
Rt . 6, Box 260 
E.xcelaior, Minn, 55331 

Nicholas J. Coleman 
700 Linwood An. 
St, Paul, Minn, 551~ (226-1001) 

Hrs, V. A. Doyle 
4813 Ro1car Drive 
Edina, Minn . 55435 (927-9586) 

GlcM N. Sandvik 
400 8th An . 
Two Harbors, Minn. 55616 

Frederick P. Bradford 
1673 Delaware Ave, 
St . Paul, Minn. 55118 (454-2611) 



Highlights ,, "" BOARD 
At the Amual Maet.lng Or. J.S. Lewie and Or, Alex D. Lo- were elected as new 

membera to the Board o! Directors, and Or, Valentine 0 1K&lle7 &nd Mre. Bernice 
Tepel Nere elected for their second two-~ar term. 

Retiring !rm the SO.rd on Dec, 31 a.re S&m Kayo and Michael Vaclank, 

Oenrl.y Vogt regretfully ottered her resignation !roai the Board in August when 
she and her !amil.7 joined Paul in Portland, Oregon. Marjorie HcGladuy 'olall 
appointed to serve in her place , 

An old min.eograph machine belooging to the G. S.M, hu preaented a proble:n to 
the Board tor some ti.ale. The society did not have enough u11e for the machine to 
keep it in good working order , though we might have need of it from time to time, 
Resale valuo proved negligible. The problem -.11 solved by donating the machine to 
the 3ethlehem Comm.Wlity Center, 2539 Pleasant Ave, 5, 1 Hpl•. They will maint&in 
and operate the machine , offering the G.S.M. free use any time the Society >iishes. 

The next Boa.rd meeting will be held tiednesda7, November 8, 7:30 p.11.,, at the 
oftices of Sam Mayo, 133 Foshay Tower, Minneapolis. All members are invited to attend. 

ALICE Nfil.500 TUCHF.5 GWLOGY 
ON BIRD CWB f'IU.D TRIP 

This put swner Alice 
Nehon, a member of G.S.K.•s 
Education Co.llttee, had an 
opportunit7 to teach scme 
geoloo to Clfllll.ber• or the 
Hinneapolis IUrd Club. The 
Bird Club sponsored a bua 
trip to Ban!! and Jasper 
National Parka , Allee wa!I 

asked to explAin to the field 
trip !Aen:abers about the geol-

ogy along*t!!l ~ ""!Y,. * 

The finest workers in 
atone are not. copper or 
steel toola, but the gentle 
touchea or air and water 
working at their liesure 
with a liberal allowance 
or time. 

Henry Darld Thoreau 

•uNIHUIHHN 

PAPERBACK TUTBOOK 
TO Bt MAD&. AVAILA.BLE 

For those who 1Cluld like 
t o bacqround thfllllsel vea in 
basic concept• of geology, a 
limited nu=ber of copies of 
th• paperback book, Gl:DLOGY 
2nd f.d., b,- Robert J, Foster 
rJ2.'50'}, will be available 
at lectures, This book 
should be especially useful 
to new 111.embers. l\t this t:iAte 
the bookstore• are out of 
stock, but will fill our 
order as aoon •• possible. 

/,/,/,/,/ 



Bl.ACX HILLS Fl.ELD TIUP-1972 

b7 Bob and MU'cia GunvUl.a 

Geologic ennt• !ailed to stop Bart and tde field trip !ollowere to the Black 
HWs thh paat summer. Our purpoee-to learn a little about how to interpret the 
extensi'ftl hhtory ot thia area, and the latest episode o! the June nooding alnost 
cancelled our pU.ns, But bf careful detours, we were able to see most ot Ute geol­
ogical rutW"u Bart had planned for us. Ta.re al.lo was plent., of opportunity to 
stud.7 the e!tects o( water da.iua.ge. 

OUr d&J11 were t'ul..l, and ow- enninga •re spent agreeablJ roasting Jt.&rshmallows 
and g:ypeua ld!.ile wand.n& our teat and exchan&in& stories <ner t.he cup!ire . !louted 
gn>S\111. 1a othenrl.ee lr:nown aa pl&ster'"<lt-i:aria, a.r:d. !rca our• we !aohioned a plaque 
tor Ba.rt, He 1a a Cine teacher, and with the enthusiaatic asaietance o! Fred Reed 
and Bob Cadwell, w learned much geology while crisa-croaaing the Black Hills tor 
three intensi'ftl days , 

We began by gettin& acquainted w1 th the Paleozoic aedimentary bed.a, During 
the cambrian period, and many tlllea aince then, the Black Hills area wa11 covered b1 
seas. Certain materials collect on sea bot.tans, and they are widespread here. Rocle• 
and pebbles collect near shorelines, later cel'8nting to~ther to form conglOl!lerates, 
Wans will carry aand a little farther out where it, too will drop ott, lAter forming 
sandstone. Finer particles, the muds and silts, "1ll 11ettle out in deeper va.ter yet, 
later turning into 1lltw.les. And llmutone will form 1n the deepcat waters, precipi­
tating out or forming from the shells of 1mrine animal.a. A sequence o! sandstone, 
shales, limestone 1n sueceeaiTe l.&;yera would indicate a sea moving in, and a reverse 
order / a retreating sea. 

We traced the rise and !al.l o! the earth' a crust 1n th., Bl&ck Hill.e region b7 
ita rock t;ypee, \llhenenr the earth'• cruat 1agged and the seas in'V&ded, another 
deposit o! material was riade. We could get some sense oC the depth or the water and 
how long it re1:1a1ned by the kind or rock it was, and ita thiclr:neae, \lfhen the earth 1 s 
cruet roee the surface eroded, aDd. when it again was under water, a new type o! !or11&­
tion •S laid do.-i. This invaaion and retreat or the se&s repreaents the story o! the 
Black HWs throughout the entire Paleosoia a.ad Mesozoic Eras, fM:llll 600 lldlllon years 
to 70 aillion year11 ago, the tble period when life wae denloping, starting !re. t1n7 
au anilllala, an:1 on tiu'ough the age o! reptiles and dinosaurs, TH aed.1-ntary roclca 
are o! man,y colors-"'11te, butt, red, gra7. ~ ton1. cll!!11, otkmra gentle slopes. 
Tlaere are tt)Ose which appear be.ndecl, and tboae with :u.eston• lenua in thea. Many 
han !oaail re:u.in•. 

When w obsernd a sedimentary rock !onu.tion, it prortded evidence not only 
!or shallow iieu moving in or out, but also in!ormation about the land muses surroun­
ding that sea. which 'nre •upp~g that sedimrnt. For examDle, the Pahaaapa lime ­
atone auat h&Te been laiti do.-i wlilen the surrounding land -uu were !lat beoauH it 

!:t:~i:rina:~~~~ 1!:~:;~~~. <~~>a v;:~!!!!i; ;;i:r ~;ra:1~r':~~1!~:~:~;> 
thick bade containing m.uch elastic -teri&l wire laid do- (Hinnelnaa Fon1&tion), 
indicating newl7 !onaed aounta.i.n.s (including tfte anceatral Rockin) were now in a.oother 
c7cle o! aroaion, aup~ claatia aedi.mant to these seaa . 

A.bout 40 ia1lllon 7aara ago, acmething began to happen in the Bl&ck Hill.II regioa . 
Preeauree had accuaulated which caused the cruet to bow upWU'd in an elon&ated arch. 
SlowlJ' a pilton-llJte block o! old.er, Praoaabriaa rocks puahed up th .. a layers o! 
aecU.mentar,. rocks, learl.n& the• draped in aonocl1Jle11 onr the aid.ea or t~a block. Up 
in tM nort.llern Black Hill.a , near the end o! the upll!ted. block , the aediment&ry bade 
wen !olcled. and wrinltled into syncllnea an:1 anticlinu, llhich we in·veatigated at 
T&rioua atopa. Tbs warping and bending o! !onziatione 1• obrloua !roa 1111.117 pl.&ou 
throughout the area, giTing same aenee o! the strength and power o! the !ore.ea ot 
nature onr a period o! Uae. At acme placea th• cruet could not withstand the strain 



and broke in taulh. We wue able t.o see t.he displactiinent. or 
rocks which occurred. 

Volcanic activity abo hap~ned at this tiM. Solle or 
t.he hot., molt•n rock ru.cbed t.he eart8'• surface, ltiavina 
behind vole&nic tutra and obsidian, but •Ost or t.he upa 
-• trapped to cool W'llierground, sCDet.hlea dcaing up the 
sediment...ry layers abo•e. Bear Butte is a Tivid exa.ple or 
such a dome which is now stripped or it.a onrl.,-ing layers. 

We inspected these areas and collected sa:riplea o! 
nrioua rocKa CrOlll them. 

Wk•nenr a land surface rises, erosion 1.imediatei.,­
atarta to tear it do\oll'l again. Tile aedimentar7 rocks of the 
old sea noora are now gone CrO!l many o! the highest places, 
aad atrea..as have made vertical euts deep int.o the hillaidaa. 
It. la thia. st.ripping away of the younger roclr;s which pro­
vides us with a glimpse at t.he very old, very long Preou­
br1.an hist.cry of the earth, It is as though w can peak 
through a wind.ow into the Precambrian past. 

The record is very complex here, There is evidence of 
at least t.hrae separate aowtt&in building episodes, Tiiie 
sedimentar1 rocll:a, formed "'hen these mountains eroded, have 
b .. ft pulled ard distorted into di£!erent !orma. We saw and 
collected congloa.eratee who.:se original pebbles -re stretched 
into elongated shapee by the intense prHsurea put upon thee, 

At different times during this vast period hot, molten 
rock material !rec deap within the earth welled up into t.he 
hard rocKa of the crust, Aa it cooled, igneous rock forma­
tions were ude. Rates o! cooling varied, ~ of these 
molten collect.ions of magma cooled nry slow!)', deep W'llier­
ground. Kafl,J' unuaU&l ainerala were fcr:med in bodies geolo­
gist.a call pepatitu, the last bit of melt in a cr7atal­
lising -pa. The Black. Hilb abow:d in pegmatite bodiea, 
and often they are ained tor their lli.neral wealtll., The 
crystals tend to be very large, and we collected fine, large 
•peoiaena. at two old pegmatite Enee. We were rewarded 
v.itll. beauti!ul exaraples or qllAt'tt., feldspar, 111ioa, epocl.u­
mene, toW'11&line, and lll&flY others. 

Gold ii one of the valuable minerale which haa been 
found in t.he Black Hilla. Near the town of Lead ie located 
the famoue Homestake Mine, the largest producer or gold in 
the U,S,A. We had a rainy lunch st.op here to eee where the 
old open-pit mine cut.a into a whole mountainside or great, 
banded light and dark rock ribbons, one of which is the 
gold-bearing HO!leetall:e for111&tion. Open pit minin& la now 
ab&ndonded, and gold is extracted rroia undergreund. 

Gold nae been concentrated in .oc«;.i: t.s ot the Hc.est.aKe 
fonution, These beds ttad been folded and cross-folded 
onr the llillenia. It is belined that. the cross-folding 
allowed hot-water (hJdrothenaal} 11olutions of iainerala to 
percolate throuah portion .. ot the HCDestake fon1&tion, As 
aineraliution proceeded, gold -11 depo.Jit."'1 in the ore 
bodiea which are now being ndned, 

--i. ~ 

~ ~fjj 
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The famous races of Mount Rushill9r• ban been carved into the rock rormatioa 
C&lled Harney puk Granite. Tide Precambrian intrusion of upa caused .u..ny 
interesting changes in the rocks it penetrated. 1 and it cooled into a nry n&rd 1 

light-colored granite . Aa we drove up the higbw.1 toward the back aide or Mount 
RusM.ore we could see the effects thia hot llliL8JU had u1>9n the older rocks which 
contained. it. These cbang.a are ter.ed meta.orphi••· The degree o! -t.amorptuaa 
in the hoet rocks increaaed as we approacbed the once hot intrueini bO<f7 o! -pa. 
We obaer't'lld. the grain s i:te o! the schist increase witil 1 near t he top1 - ca­
upon the granite it.sell. Ae we leaked at the racee or Mount. Ru91w.or• !rOlll the 
!rant dde we could aee that the sculpter began hie earring at tM exact place the 
granite begins. Ti1e adjacent rock 1a a utaaorpkcaed hoat rock C&lled phyllite . 

We made only a at.art at learning the 
history or thia !ascinatin& CU"ea . Tke 
stories that the beauti!ul scenery tell are 
endless . And learning a little about !tow 
to interpret them w&.S &n important part Of 

our exercis e. It \1111.8 1 indeed 1 an absorbiJt8 
field trip. Not the lea.st o! i t was the 
chance to meet and know better other member s 
or the Society. 

llNNIN 

The !ollotelllg ~ra han changed 
their &ddre1111ea: 

Hr . and Mra. Paul Vogt 
4841 S.W. 60th Place 
Portland 1 Oregon 97221 ( 503 : 292-6939) 

Levi N. Stenzier 
)76 W, 5th St, 
Winona, Minn. 55987 

Mrs, Marion 5 , Ska.hen 
2122 Aldrich Ave. S., Apt. 3<Yl 
HiMeapolla , ~. 55405 (374- 2727) 

Donald J . Langan 
4824 Vincent. Ave. S , 
Hinneapoli•, Kinn, 55410 (920-2953) 

Mra. tve. O' Lear1 
1753 Randolph he., Apt . 3 
Minne&polla, Kinn. 55105 

Kr · and Kr•. V .H. Nelson 
lloxJU 
Kanournil.le 1 Pa. l Ti'54 

HISTOBY or 
THE BADLANDS 

Tho loOlo•d• No+lo•ol Mo••"'••+,.., HlobliihodJuuory 
15, IOt!op10101Yt !hi•••tio11 fo, :to .. •i•clly beowtilul 
lucl•upu,nhto11cll11tt""'Plt1oluo1lo11 0"'110,,.aill• 
•' p<thi.to.Jc ool"'ol •. Tho •G-"'ite d,.;p of lodlo•<h 
<•••n••or•••f.,01•!ha111101<1toro..,ll••.n..aru 
"'°' "•"'tel b, th locll .. , ""'olo oleo" wh>ch 1110.01 

bod 1 .... , to ••••ti•<'•" 

llio ..... .., •• , • .., ,..1., tho cloy•. •kt lt• .... tlo!o i...I• 
of ..... ,,,... •••• dope•'locl cl.,.iot tho Ol;'°u- .,..;od, 
a+.•o,..;11; •• , ..... ,... o.,,;,..••·•M•+i..i.. ••. 
i..., • ., of "'""f of tho ""'"'"'' wo ~-- tocloy wore 
• .,..,...,. fht10\i<t·•-+hoclt;t..,.•t•••!"'9.•.0•t;. 
t••hc.t..-..,.,.Molota•!"'°'"""'"•'°•,. A!+Ntti.,.o 
th., • ., ... -·· • '"'"'"'' ••• ; ........... -ai. • .,.+.+;.,. 
..... ,.. .. ..,..,. ,1,..9;.i, """"'' '"°'" •"•••• n ...... 
lrt"' tM 11od Hollo oocl tho -••l•l•• •o tho wott_ Ufff· 
; ........ .... ,111+ho••••do..,,;+t<l.ocreH+h;.pl•"'"'• 
duth •I•••• 1.000 , .. , "'th _.,..,.1, c1iM. tt,0 1, 
•-o!o• "'"" ... ,;.cl..,. th,;,,, ot<ldlitM ot .. ol lolo 
tl.o H•• of l~t Oooy;•t •t9ofol;H ol !h "'""hH. !lit 
""""•"'••lt•hal1t"'-'"'"''ho10l0<tfom1t.1tapaltcll11 
lho .. ul!i·ctl•1ocllo,o"oftholoclloocl1 

Mill•••• of , .. ., loto• tho tt.+h'• <'••+ bo900 upliftlo9 
1 ................ ,_ .. 01 ..... n .... ;.9 ,,, ....... 11.1o1i.. 
•oft o..I!"'""'"'' •od• upo•l•9 !ho toO, +••. piok ood 
'l'"Yl•J•flolthocloy, 1ho!o1oo01000dooH.Tlt•looO­
'<opo botooto •PP""' ulldooo lodoy .. i+h ih boo•tll•I 
ul•t·b••doclfo,,.0!1001 

Th••••••lp1o<lplt •+Tool•bo.o!y ISio<hn, bw+tho 
P••co.,ol••o1loou11llo•n. Thocculooofrolo1, , 0., . 
olclouObw.,+p1ope1tion1o••"' • !••ln+onlolhe lo•"'• · 
tloooltholoOloo01!0"••• , lopldorolioooodlut 
o.,1.,11•••••••11! .. +u•o•f·o .. Ot•Olo11:09 .. hickwould 
.. 1 •• , ... ,; •• 

Mo.+ ploo! ocl ooi..,o1 fllo fo.,,d io tho S•dlooO• ••• 
••li••I• tho 11ol9hb..•l•t p<o i•io. JHiport, yecu.,col­
+•owooO" wild'°'" oocl .... d.bte•h .,. lilltcl w'1• l.lnh, 
uoollool••l••ocloocc .. i ... 1,0 +;10. 

Woo+..01,f •ol+!t..,t•I l.<.o,hl to o...i 111 "'•"l' wilclu;. 

:~;h ·~:~: :!:~··~.::~::.:· .. ~::;": ... o:~; ~s··,: 
......... , ... ,.1. ........... 1.1 .. , ...... i.. ... 

T .. W•;to l; • ., llowo "'•••th tho loclto...io ott• """ ;, 
th-h••""•..io,.,ollh•Pl••lid'1tl.O;ulH01Vt· 
hH. th """'• Of !ht "Otltlo $!•to~. no ~ .... licl90 • 
..... 1+ht1 .. , .. 1..,1 .. t.,.,.,.11oo•i•t••Uo'1tclStot•• 
••••Uol>H,ht<11o!IH,huapop•lolioeof 9.'75•"" 
............. 12,on.101 ...... 
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