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STIIBTCH our YOUt HAND 

Stretch out your hand o.nd take the world.111 wide gift 
Of Joy and Beauty, Open wide your soul 
Oo1on to its utmost depths, and bare the whole 
To Earth r s prophetic dower of clouds that lift 
Their clinging shadows from the sunllght •s rift,­
The sapphire symphony of seo.s that roll 
Full-breasted auguries from deep to shoal, 
Born from dim cav.,. m11 on the salt spray's drift. 
Open the windows of your wandEring heart 
To God•s supreme creation; make it yours, 
And give to other hearts your ample store; 
For when the Wale of you is but a part 
Of joyous beauty such as eter endures, 
cnly by giving can you gain the more l 

Corinne Roosewlt dobinson 
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GEOLOGIC EXPLCRATION PUNNED SOC?I 

Two University o! Minnesota scientist.a will. spend December and JMU&rf con­
ducting an ambitious geologi<:.11 explorat.ion 3long 800 miles of the Ant.Arctic coast.­
line, They hope their findings will tell more accurately the ol.ge o! ttB ice sheet 
ttut covers Anhrctica . Ttu.s would expand man's knowledge of tl'.at polar continent, 
and indirectly could aid in th£ study or weather , 

Dr, Csmpbell Craddock, an assocb.te profesaor of geology, who will head ttil 
two-man Minn1;:sota team, said helicopters will :;iovc them fraa spot to spot. He said 
this mobility will allow the most detilled geologie&l atudy tver 1D1J.de on that con­
tinent . Various aspects of geology will be studied, he cixplained . The ot!Er 
member of tho team will be Dr. Bernhard Sporli, n research aesochte in geology at 
the university. 

Minneapolis Tribune - Nov. 5, 1966. 

Note1 Dr . Craddock ho.s given a lecture to our Society on the Geology of Antarctica. 

Plower in the Crannied Wall 

Flower in the crannied wall, 
I pluck you out of the crsnnies, 

I hold you here, root and .::i.11, in my hand, 
Little flolfer-but if I could understand 
Wtnt you are, root and all, and all in all, 
I should know wtn t God :ind m:m ia, 

Alfred Lord Tennyson 



A MESSAGB: FROM IOl!R PRESmENT 

Change b in the air an:!. broader avenues are opcnin& to ua, provided we care 
to ta.ke a.dvant&ge ot t hc.c. The Geological Socfoty of Minnesota C!1n new b.:-co.~ an 
important fo.cilit:r in the gi;ncul ruiult educational syatt.lll or this locality. In 
many rcsp<.cts ~ arc uniG,.ue. We do not COl:lpt.te with 4I1Y0no dae and particularly 
not with ttv;i many minoral clubs of our area. Wo llrc intErcsted in adntirslo::;y 
just as wo uc interested in any other phase of geology. We colltct and ident1!7 
gem.stones and other minerals, but accept the;.1 aioply as froatin& to the cake, 
We are also intoroated in tho c:lke. 

Our job 1 as I ace it 1 i8 to interpret and c.xplain our particu.l4r science to 
the layman - the non-proteesional you ani ao. Ha try to furnish the ii\e&na of 
bringing to the adult public lmowledge, undt.rstending, and appreciation ot much 
of the natural phenomena we see about us. And as I read back a.lmoet thirty years 
into the Society's activities , I find it has done just that. Our proble.;n now ie 
to extend this c.njoymunt to a greahr number or people. But, because of tne 
tre.nendoua social ch:mge thst has t.lken place durina the last d.trc.lde, our appro3.Ch 
will have to bt. ao.:unlt~t different th!ln it has been in the p:ist. 

There are two kinda of participants for our pro gr Ms. Many of us, ~icular­
ly those Hho hwo been lone:- t:L-ne mem.bt.rs, like to p!lrt.icipate 1n the fu.11 schEodule 
of events includi:ig our fi&ld trips. But a. groat tujority of ii.ccbcrs a.re interest­
ed only in cur winter schedule. of lc;ctures . TMt 14 the "ctivitr \o:Cl must try to 
develop with a vit.W toward.a the br~est possible accept~ce. Thia year Wt. tuve 
tried such a procr ·m. We shall see ~tut happens, 

However, increased ct:mbcrship is necessary for aucceaa b6caW1e it 111:ill i»'O­
duce the requirtd fimncos . Without increased mclllbcrahip t11 can do little rr.ore 
than has alrc3.dy been done. If wu can incre:iae our membership by as many a.a 200 
people, we shall hn.ve the means to create a real scientific forum th.lt will be of 
interest not only to tht intelligent layman, but also to ccrt!.in of the profession­
al and busint.as uoupa. 200 new members out or a popUl.ation of 1,500,000 does not 
seem tn-retchcd. 

Dr, Zoltai1 ChainMn or the Geolog;y Department of tte University or Minnesota , 
and Dr, Sims, Director of tho Minnesota Gcolof\lc:il Survey, h1ve given us s £1"eat 
deal of advice snd help during the put season. With the finances which an in­
creued mcmbt;rship will provide, and with the continued help of the two university 
geology departments, our society \d.ll h::lve ~ch to ofter in the way of 4 bro3.dly 
conceiVE:d educatioMl program, 

We do h!!.VB a. mission. It is to instill in others our appreciation of the 
true meaning ot tho natur1l phenomena we see about ua . Perhapa this approach can 
beat be reduced to that of the individual m€lllbtr by paraphrasin;! ~chd c~aon : 
"If we are to keep 3.live our inborn sense of wonder 1 we rec,.uire the companionship 
ot tho1e who can ah.vs it, redisconring with the..i the joy, excitement and m,ystery 
of the world \ie llVti in." 

Fred W, Ha.Uber& 
Presidi;;nt 

The only w~ we C3n renlly develop Mxi present thi;; ttpe of program the members 
W311t is for the members to considu wh'.lt they v:int 3nd lGt us know. All suggestions 
tdll be appreciated, 

- )-



IN MEMOiUJ\tl 

Charlee h. Havill, Treasurer of our Society, passed away on Tuesday, /rnguet 16, 
1966. With hie pase1ng we lost one of our loyal and steadfast members who bad 
aerved our organization efficiently, not only as treasurer, but as field trip 
reaervation chair111an, in charge of iS1Juing momborohip cards and m!U.llng of our 
bull.eti.n . 

Mr. Havill was born in Lordon, Englard, on April 9, 1892, He cllllle to America 
in 1909 at the .,e of l?. He was a Veteran of the First World War, and a 111ember of 
the South Thirty Club at the Y.il.C,A . , where he played handball throe ti.111.es a week. 
He waa employed as an accountant by the COlelander Larrabee Company for over thirty 
years , snd at the Huron Methodist Church, where the final service was held. 
'1emoriale made will be given to the church choir. 

Survivine Mr, Havill are his wife , Florence D. , three daus:hters, Mrs. Patricia 
Tatro, lira, Rodger Brodin, and Hrs, Frank W. Johnson, one son, Cha:rleo Duno!IJl He.vill 
of Green Bay , Wbconsin, and twelve grandchildren, 

As a member of the Geological Society, he took an avid interest in all detills 
of the actJ.vitiee , His enthusiasm on field trips was contagious. He regaled the 
group with his atory telling and lifted their spirits Id.th hie keen humor. He had 
a vory fine tenor voice, and cbeerf'ullJr led the singil'!£ on all our field trips. 
We shall certainly miae h!Jll. His hapPY, friendly personill ty lfill. long be remember-

"'· 
To Hra, Havill and all members of his fC11.ily we extend our deepest aympat:ll,y • ...... ... 
The wife ard family of Charles II . Havill sincerely appreciate all the 
kindnesses extended to them in their recent bereavement by the members 
of the Geological Society of Minnesota. 

Madeline Weaver, a charter ?!le?llber of our organization, passed away on Hq 2, 
1966. She vaa born on December 12, 1902. She was ill from April 24th and hosJiital­
ized in St. Luke 1 s Hospital, St. Paul. 'Ihe cause of her death was coronary failure . 

Miss Weaver received her degree in Elementary EducaUon rroai Mankato St.ate 
College. She taught in the schools or Freeborn and Faribault Counties until she 
came to St. Paul in 1950, when sho began teaching at the Gladstone School in Maple­
wcod, North St. Paul School System, District 622, 

She waa a member of the Minnesota Education Association, The National Educa­
tion Aasoohtion , the Geological Society or Minnesota, the Historical Society, the 
Minnesota Ornithology Union, and the American Poetry Socieey-, She is a past 
president of the St. Paul Poets ard was tru8Ul·er for the past ten years of the 
Leque of f.innesota Poet.a. In January, 1965, she published a book of her ow 
poems enUUed Memo to a Muse. 

At her death ahe vas survived by three sisters, Mary Weaver (who died l-iay Jl, 
1966), Elizabeth (tirs. Edward Stevel'!ller), and Cecilla Weaver. 

Our heartfelt sympat:ll,y is extended to the survivors. 

_ ... 



Hrs. John W. (Opal) Gruner, wife or a retired geologht at the University 
of Minnesota, died Hond:q , September S, 1966. 

Mrs . Gruner vaa a graduate of Stanford University and or the University of 
hinnesota . 

She was a me•ber of the Gavernor• s Cond1sion on HtaM Relations, the 
Kinnesots Council tor Civil sn.:I HUlllan Rights , and the Hqor•s Cormllisaion on HUllan 
Relations, In 1961 she received the ti~or' s Coamhaion Distinguished Ser'(ice 
Awa.rd , and in 1964 the City o! Minneapolis Distinguished Service Jlvard, 

Survivors in .:ldition to her husband include two sons, W-.yne R., Bethesda, 
Hd ,, and Garrett , Jackson, Michigan; a daughter , Mrs. Ha:tel Hudson, Pasadena, 
California, and a brother , Profe ssor Milan W. Garrett, Swarthmore1 Pennsylvania, 

Our sympa.tiiy ii extended t o the aurvivora 

NEWS N01ES 

Mr. Lawrence W. King , !omer president of the Geological Society , who 
hu been active in plann:l:ng and supervisint; the installation of the infonaational 
bronu tablets through the State o! Minnesota, was hospitallud in June, but 1s 
now recoverint;. Irle hope that the rest through the SUlll!ler at their lovely hcae 
on the St, Croix has restored b1.m in health and vigor. 

In the 111onth of July , Mrs . Goldie Johnson, a member, was also hospitalized 
for a few days, but pr0111pt treatment and rest brought about an early recovery, We 
hope that happiness will accompaey all her efforts . 

Hr. Edgar K. Randall , a 11u<1u1ber of our organization, has been in the 
Veteran• s Hospital. where he has undergone llinor surgery, We are lnfor.ed that he 
has made good progress and 1s expecting to return home. We ext..nd our beat wishes 
for his complete recovery . 

To most members ~! art.ha M, Peterson, our ~Je!'llbership Chairma.n, is wel l­
known, fo r usual.l,y they have some contact with her . 

On a return trip from the Or ient this SUlllller she suffered a severe aceidcn-. 
tal knee injury which necessitated bosp:lt&lizaUon for several weeks, first in 
CMada, and then here, Fortunately her recovery has enabled her to appear as 
active as ever in recording membereihlps . We all hope that the tutun holds only 
good luck !or Martha. 

Mr. Orval Ent;en, a long til!te met!lber and fon11er director of our org•nizaUon, 
bas suffered a heart complication and wae hospitalized for several -•ka. He ls 
making a good recovery at home, and we hope that he will he able to rejoin us in 
the near future . 

-5-



LECTURE PROORAH - - 1966-67 

1966 
Oct. 10 FOSSIL COLLECTil.G I?l SOilIHERll MINNESOTA Dr. R. E, Sloan 

Dr. Sloan has recently mapped and pinpointed th• best fossil collecU.ng 
areas. H• will discu55 locaUons and desoribe fossils that ma,y be found, 
The map, published by the Minnesota Geological SUrvey, will be available 
the ovonir:w of the lactur9. 

Oot, ~11 MTl<;F.RAT, COJ.1.l.:C'I'IPG I?~ MINNESOTA Dr . G. R. Rapp 

Dr . Rapp and hr. Don Wallace have recontl,y co-•uthorad a booklet on this 
subjeot . ,. Dr. R•PP Will discuss its contents and anawa1• q\,\est1ons of 
interest to the audience. The booklet, pl.\bliahed by the Miruiesota Geo­
logical Survey, will be available the evenins of the lect4ro at 50¢ per 
copy. 

Nov. 14 THE COLORADO; PLATEAU Part I 

Nov. 28 THE COLORADO PLATEAU Part II 

Dr, Bert R. Carlson 

Dr . Bort R. Carlson 

Dr, Carleen has spent much time studying and traveling about this spec­
tacular and fascinating part of the United States, His illustrated. 
lectures will cover most features of general il'ltereat in that area , 

Dae. 12 ARCHEOLCGY OF THE POST GLACillL PWOD IN MINNESOTA Dr, Eldon Johnson 

1967 

Dr. Johnson of the Anthropology Department will discuss evidence of pre­
historic man in Minnesota, 'Iha period covered will begin vi.th the retreat 
of the last glacier. 

Jan . 9 CL.1Y MINERALS OF MINNESOTA Dr. Walter Parham 

1'bis ralativel,y c0111111on mineral has been the aubjaot of intensive study 
which has produced much new an:!. useful material. Dr. Parham , who has done 
much in this research, will bring us up to date with tho lat&:Jt lnfoniat1.on 
on the subject, 

Jan, 2) INTRODUCTIOI: TO OCEAt:CXiRAPHY 

An intaresUng motion picture presentation of the soienoe of Oceanography, 

Feb. lJ GEOLCGY OF YELL01f.5TONE PARK Dr. R. E. Sl oan'. 

Dr. Sloan spont the Past s=er studying the rark and adjacont areas. He 
will talk on the various geological featuros or tho .a.rea, 

Feb. 27 GL/ICIAL HISlORY OF THE w.IN CITY ARE/I Dr. John E. Stone 

Dr, Stone w1ll pinpoint, illustrate uJ:1 explain man,y of the evidences of 
claoial activity now visible in this area. 

-6-



Lecture Program - Continued 

1967 
Mar . 1.3 cx::mINENTAL DRIFT Dr . J . C. Cr.:iddock 

Dr. Cr.:iddock will discuss 9.vail3ble evidence supporting the theory that 
continents once joined tuve nov drifted apart. Recent studies of the 
eastern floor of the north and south Atl.mtic h..we added support to that 
theory. 

Mar . 'Zl COPPER-NICKEL KINERALIZATION IN NalTKERN KDmESOTA Dr. Paul Wiblen 

A most timely discussion of this subject will be presented by Dr. Weiblen, 

Apr , 10 WNAR GEOLOO!' Dr. S. R. B. Cooke 

Recent events in the space program m.:'!.ke necessary Borne knowledge of our 
captive plonct, We believe the presentation will be infonn:i.tive, interest­
ing1 and very timely. 

Apr. 24 ANNUAL BANQUET 

TEIEVISION PRCGl..MS ~ GE.OLOGY 
o!fered by 

THE UNIVERSITY OF MIN?lESOI'A 

An interestin[ feature offered by the llnivoraity of Minnesota during the 
winter and spring period va.s the series o! television programs on geology. 

Phyaictl Geology I and Geology IE was the bEginning course in geology and 
introduction to ths scientific method and the nature of the nrth , The course sur­
veyed the main fe:ituree o! ti'E physical l«lrld and the processes th!.t evoked them, 
The twenty-five lectures were presented twice a week on KTCA-TV Channel 2

1 
on 

Tuesd:iys and Thursdays at 10 p.m. The instructors were George Rapp, Jr., Associate. 
Professor of Mineralogy, Department o! Geology and Geophysics, ard Charles L. l'.atsch, 
Instructor of Geology 1 Department of Geology and Geophysics , 

Historical Geology 2 end Geology 2E showed by introduction that tho present 
is the key to thEJ past. From there the correlation and web of geological processes, 
the growth of continents, the course and process of evolution throush the geologic 
periods beginning with the Precambrian through the Cretaceous p.,riod, the rise of 
flowerin& plants and extinction of dinosaurs, tho Cenozoic Period and Evolution o! 
Mammals; the Pleistocene Epoch, Human Palocntology and the Ancestry of M:in , The 
twenty-two lectures were presented twice a week. Robert E. 510311, Aasociate Profess­
or o! Paleontology / Dep3rt.ment o! Geology 3nd Geophysics, and Ghasasn N. Rueo.m, 
Teaching: Associat.e, De~t.ment o! Geology and Geophysics, "Were the lect.urers . 

As W3.S st!l.ted in the introduction and guide, geology is everywhere . It 
literally surrounds us, A. study of the subject will sharpen our observg,tion of the 
Mtural phenanena. which we see every day. It will mlke living more interesting ard 
challeng:ing, The Department of Geology :it the llniversity of Minneaoh provides a 
lo-onderful opportunity to learn about the mrvels of the world we occupy. 

-7-



FIELD lRIP REPOR'IS 

Field Trip - Mq l,S, 1966 - Buildir.g and honU111ent Stones in Minneapolis Loop and 
Vicinity . 

Leader - Mr . Elmer H. Brown Review by - Mr , Brown 

Thia field trip was made to review SOllle of the changes mad• in the more 
prominent buildings, starting at the Minneapolis Y.W.C.A, J\mong More 1.mportant 
buildinas obaervtld on the first par t of this trip weN1 the following: 

stone in r9ij~ rnt:arn r:~:~m·::e:~li::n~ Ih~a a:~bl~~n:~ ~i~e :;::; ~~~od 
.dvantaga the crosabedd.ing of sand forming the sandstone, In its natural state 
this eandstone has a tendency to caseharden: but on account of differenUal hard­
ness the sand- blasted surface roughened unevenly and porosity was increased , making 
it necessary to water pl'oof, However , the red , pink , and buff col ors make an 
attractive appearance. Other examples of the use of thie stone are the Hill 
Library in St. Paul , the Public Libr ary in St . Paul , the Northern PaoifiC:-Great 
Northern Office Building in St. Paul, and the Baker Building in ninneapolis. 

Main Post Office Building - Mankato dolomite and dark gray St . Cloud 
granite. 

Pioneers (group statue) - Pioneer Square - St. Cloud gray granite . (John 
K. Danials , sculptor.) 

Turning left on MAin Street of St, Anthony Villega, we rode over some of 
the original granite paving from St , Cloud and passed several of the old store 
buildings sUll standing on the east side of Hain Streat : one dated 1890, and 
another of limestone much older . We could also see the evidence of the disaster 
caused by the failure of the W. W, Easblan pover tunnel October 4, 1869 and the 
near destrucUon of St, Anthol'IJ[ Falls , 

The F'ranch Catholic Church of St. Anthon,y Village waa one of the buildings 
observed by the group, This church (which is aUll in use) was built of tan and 
grq Platteville limestone by Universaliata in 1858, who disbanded in 1869 and 
sold to St , Anthon,y of Padua Church in 1899 . 

We returned to the west side and stopped at a monW'tlent - the or iginal mill 
atona fro111 the Cataraot Flour Mill , buil t in 1859 and mount ed on a concrete pedes t­
al just wast of the King Midas Mill , 

I'he next stop was at the r ear of the Washburn "A" Kill (Washburn- Crosby) 
now Genar11l Milla - This was eight stories in height and buil t entirely of Pl atte­
ville limestone 1n 1879, to replace the old mill daatroyed by terrific explosion 
of flour dust Hay Z, 1878. hot one atone on another was left, and every parson in 
the Ill.ill lost his life, 'Ihere are 14 n&111es on the white marble t..blet set 1n the 
brickwork of the rear wall of the mill . 

From the rear of the mill we walked ._ short distance to the bank of: the 
Mississippi, where W1I had a good view of the new Upper and Lower Locks, F'rom this 
point we alao tad a good view of the Great Northern Railway Stone Arch Bridge and 
could plainly aee the dip in el evation of the bridge over Pier 7, which was under­
mined during a spring flood and dropped down some 14 i n . , closing the br idge for r e­
pairs from 4-18..65 to 10- 22- 65. Repairs were made by placi ng reinforced concrete 
jackets around Piers 6, 7, and 8 . -8-



P'IELD TRIP REPORTS (Con' t) 

On reSU111ption or the tour we stopped at the following: 

U. S. Federal Euilding - \.foodbury, Ver'lllont light gray granite - Euilt in 19ll. 
Eut entrance with 22 nuted colU11111s on nu.rd Ave. oppodte Chicago, kilvaukee, 
and St. Paul Railway Depot. 

Northwestern National Life Insurance Company - 20 Wuhington live. So. This 
was designed by Hinoru Yamasaki., is six storiee high, and wu built in 1964-65. 
outside walls , grade to top, panelled (book leaf patterr:i) dark green Verde Antique 
Vermont marble, Interior walls BJ'ld celling, front office and elevator lobby , naest 
White Cloud" Ver111ont 111arble. Floors: Mont Claire, Danby Vermont 111arble . 

Nicollet Hotel - >'!collet and Washington Aves. So. Cold Spring Agate, Rad 
Granite , some Bedford Limestone. Interior - Sepia veined ivory marble, Lara&do 
Charo, Italy. 

I B M. Building - St. Cloud Pink and St. Cloud Gr ay Granite Tower. Cold 
Spring Nodule Block Granite. 

Sheraton Ritz Hotel - '.)15 Nicollet Ave. St. Cloud Fink Granite, east and 
west aides; north and south entrance, Wbite Marble - Bedford limestone. 

U. S . Federal Courts Building - 110 South 4th St. Bua, Cold Spring Charcoal 
Gray Granite. Wilis, six cornices, Cold Sprifle: Rockville Natural Cleav111e. 

Minnesota Eniployment Secrur:itr Building - J09 Second Ava. So . Agate (Odessa) 
Delano Red Granite. 

Western Union - '.)17 Second Ave. So. - Base and front entrance, Cold Sprtnc 
Diuond Gray Granite. 

Public Hea1th Building - 250 Fourth St. So. Front wall and Hain entrance -
?-iorton Gneiss. 

Flour Excha11Q:e - JlO Fourth Ave . So. st. Cloud Red Granite Base. Erick above. 

Grain Exchange (Chamber of Commerce) - 400 So . Fourth St. Rockville Gny 
Granite - Bedford limestone. 

Andrews Hotel - Hennepin Ave. and 4th St , First story - Ruby Red "Granux", 
Erick above. 

Northern States Power Company - 414 ~·tcollet Ave. Eight stories . Secord 
story an:! seven skirts above, Mankato Oolom.1.te. Main floor columns, Platinum Gray 
Warman - Iele. Steps am Concourse , St. Cloud Pink rough cut . Planters, pool, 
rear walls, Cold Spring Platinum Gray granite. 

Hennepin County Welfare - 400 So. 5th St. Cold Spring Agate Red Granite . 
Mankato Dolomite. 

~ - Between 4th and 5th St. and )rd and 4th Ave. So. Style, Roman­
esque. Six stories. Corner Stone 1891. Footings, rative U.eatone; foundation 
walls, K•tUe River Sandstone; a1so 111a1n walls of sub-base . All outside walls ard 
in open court -- stone backing on granite wall.a am fil.llnc back of Bedford lime­
stone in three vestibules. Main building, bument wills , Ortonville Red Granite; 

-9-



FIELD TRIP REPORTS (Con• t) 

with steps and buttresses the sru:ie . Pl.a.nters at front entrance, alack Granite . 
Interior veatibule - 4th St. , Cold Spf'in8 Carnelian Red Granite . At the Fourth 
St . entrance , I orth Rotunda , there is a statue, "Father of Mississippi". 'Ibis is 
a tribute to the tassissippi River , presented to the Cit,y o! Minneapolis by a. 
group o! citizens or the time. The statue was sculptured. by Larlcin Golda:mit.h Mead 
at Florence . Italy , fr(lt'I the la.rgest block of white Carrara Marble ever removed 
from the qlllrry, 

Court Park Gar9e - JOO South 4th St. Broken Joint Ashlar Grant te. Walls, 
Cold Spring. 

Northwestern Bell Telephone COl!lpan.y - 224 So, 5th St, Mankato Pink Dolomite, 
MoTton Gnelaa . 

McKnight Building - 2nd Ave , So. and Fifth St, Entrance, Morton Gneiss . 

Powere Department Store - Nicollet Avenue at .5th St. Kasota Dolomite in 
lower course of second floor. Hor ton Gneiss base . 

11500 Line" Building - (Old First National Bank) .5th and Marquette . Coll.lJl!lls 
firat floor, Silisbtiry Pink Granite . Base course St, Cloud "Pink'' granite, Below 
w:111dowa, dark gray 11Granuxr• . 

Upeer Midwest Fuildin.s - (Old Lumber Exchange) 425 Hennepin Ave , 188.5. Ford 
du tao Brovnstone - iz stories, top two are brick . Bayfield Co, Wisconsin , Pren­
Uce and Washburn Quarries. Badly dmaged by fire February 26, 1891. Rebuilt 
with Brownstone from Flag R1ver QUarries, Wisconsin, 

Schieka Cafe - (Old Farmers & Mechanics B&nk, 189)-1942) ll5 South 4th Street. 
Bedford li..111estone facing; Berea Sandstone lai:ip posts bases . 

Northern States Power COl!lpanr - (hinneapolb General Electric) 15 So . 5th 
St, Orlglnil part Berea Sandstone . i-ewer pa.rt, St, Cloud Rockville Gray Granite . 

Federal Reserve Bs.nk - 9J South 5th St. St, Cloud Rockville Pink Granite . 
Bedford lllilestone . Eight large granite colUlllfls at front of building, Beautiful 
polish on columns and other granite has been ruined, evidently by using hydro.. 
nuoric acid for cleaning . 

Septo~b:~nij~ IMS~e - Corner of Sixth St. and Hennepin Ave, Berea (Ohio) Sandston1!1 , 

Northwestern National Bank - 6th to ?th St. on Marquette Ave . First story , 
Black Grsnlte , Hellen , Wisconsin . Bedford limestone 11bove. South and north 
entrance beautitully booked Eor sjorndun Na:rble, Belgium. 

"Soo" Building /\nnex - .51J Merquette Ave, Rockville Porphyritic granite - four 
foot base, 

S. S. Kresge Buildif'41: - 6J4 ncollet Ave, Rockville Porphyritic Granite, St. 
Cloud, 

Fanners & Mechanics Bank - 90 South 6th St. 1941. Base, Cold Spring Red 
"Carnelian'•, Lankato Pink Doltllld.te above. Interior Italian Red Marble - Verona 
Tuscan Travertine, Italy, 
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PIEI.D TRIP REPORTS (cont.) 

!lar:guette National Eank 7th and jolarquette, 1955, Corners, "Ir.ipcrlal 1'ia-
hogany'', tilbank, South Dakota, Delano Windov trll!I, Bot"9Cn Windows (trim) Gran­
ite Salisbury, Pink, Porth Carolina. 

Yarauotte National Bank -- (fort!:er buildfn&:), Rod Granite base . Rod Sand­
stone, South Dakota Black Rills, F.gyptian style of uchitecture. 

Thorne 8.lilding -- • 52J >!arquette Avenue. Isla Granite, P'iva foot base . 
course, 

~ -- N, E. corner of rarquette Avenue at 6th Street . St . Oloud Gray 
Granite baee , Bedford Limestone above, Beautiful marble in interior, 

First National Bank -- 120 S, Sixth Street . 1960, Rear planters, walls , 
charcoal black granite , Cold Sprlng, 6th Street entrance , rt. Airy s:ranite , North 
Carolina; elovator lobby , safety deposit section , -Danby Harble , Rutland, Vermont. 
EscAlatore and enclosure walls , main floor, Fior De Peaco , Italian Alps gray marble 
With white veining, (Beautiful work of booking), 

Pillsbury Building -- (fomerfy Hodgson fildg,) 406-Znd Avenue 5, Dark gray 
granite under ·window sills . Cold Spring, Ease, porphyritic granite, St, Cloud . 
Bedford limestone above, Interior , gray and white veined :n.arble, 

Embers Broiler & hotel -- 700-4th Avenue S , Broken Joint Aahlar Granite, 
Cold Springs, (on both 7th and 4th J>venue sides.) 

Lutheran Brotherhood -- 701-2nd Avenue $, Gray granite on 7th Street side· and 
north· wall from Yasa, Interior, Italian marble , 

B&ker Building -- S.'~ . corner of 7th st, and 2nd Ave, S, Lorton Gneiss in 
base course, Hinckley aalldstone , upper portion of building . 

North Star Building & Inn -- 608-2nd ..Avenue S, Garage entrance--Znd Avenue, 
Broken field stone panel north side of entrance, 

Cargill Building -- Corner Y.arquette Avenue. and 7th St. Gray granite entrance, 
Slack granite base of windows. Interior-- tan marble , Elevator lobby, Breccia, 
Valllo, Italy, 

Roanoke Building H S.E . corner of 7th st; and Marquette Ave, l'orton Gneiss 
on bo.se course. Entrance , Bedford limestone and Black Granite , Front, Laaredo 
Colieaco , Italy , ~:arble , Hote large black inclusion in Morton Gneiss at right side 
of door (pendant of basalt ,) 

Woolworths -- 7th St. and Nicollet Ave , Mallen black granite, Bedford lime­
stone above. 

~ -- Nicollet Ave, -~7th to 8th St, St, Cloud Gra.y Gnnite base cour::e : 
also used in lower floor and erlending to second floor. 8th St, airl.n--~ t.nn­
Radiason RpP , new portion , Gray llGranux", 

Radisson Hotel - 7th St. between Nicollet and Hennepin Avenuee, Red "Granux" 
entrance, Red proeenade tile lobby . 
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Hennepin Federal Savings & Lo.ln - Corner 8th ,yid Marquette Avenue. BL:lck gra­
nite b3.ao , Corner, top skirt Granux d3.rk gray, gra.y 311d ruby red. 

Minneapelia St'!.te Bank - 920 Nicollet Avenue , Split field atone panel at 
North entro.nco, mostli gl/lcier granite boulders. Gopher Stone Co. 

Phrioians & Surgeons Bldg . - 6) South Ninth Streflt , Rockville porphyritic 
granite ba.ee . Manka.to bu!f dolomite in columns, Red gr3.Ilux. 

Y. H. C. A. - IA Salle at Ninth Street . Bedford limestone St. Cloud roua:h 
cutR~Wte. 

~ - UJO Nicollet Avenue. Bedford limestone, 

Westminister PreabJrterian Church - 8) South 12th street. Platteville limestone ._ 

WAl.ker Art Cent.er - 1710 Lynda.le Avenue South, Front , Mank:i.to dolomite, 
North wall, Bodford limestone. Steps , st, Cloud gray granite, Red gr3.Ilite trim -
Cold Spring C!lrnellan. 

North American Life Insurance Co. - 1750 H~nepin Avenue, Front , Red granite, 
Cold Spring Carnelian. Steps, S8.lll6 , rough cut. Statue of American Bison on front 
lawnJ St, Cloud red granite, Weighs 20 t<:Wls , Sculptured in st. Cloud Cold Spring 
Yllrd bf John K. Daniel , 

st . M1rk' a Episcopaj. Church - Hennepin Avenue and Vineland Avenue , 1941. 
Front stepa, st. Cloud gray granite, Church, Bedford limestone . Interior, Hankato­
Kasoh Dolcmite, 

Hennepin Avenue ,.1.E. Church - Grovel.3.nd and Llmdale Avenues , 1916. Bedford 
limestone , Architectural masterpiece, 

Scottish Rite Temple - 2011 Dupont Avenue South . Quartzite, Luverne, Miral, 
Bright red Fond du Lac. Sandstone tri.m, Fomerly Fowler Methodist Church built 
before 1902. Hann . Ave. H.E. Church purchased in 19ll. Occupied until 19ll when 
new church was canpleted ;:ind then sold to Scottish Rite, 

BasillcA of St, lbrY - Hennepin Avenue and 16th Street - Base, St . Cloud Rock­
ville pink granito (rCJU&h cut) Church proper - l•le Granite, 

tlut~~~=s c:e;~1i!~!:~~a~;:r~Foa;;~~~! ~::c~~!:cf'U:it~. ei~pel- e 
Vermont rod IDd green grsnite . Interior pendentive11 covered with mosaics which took 
three years to place , 
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FIEill TJUP R.LPCRTS (Coo•t) 

L:istl.y, we stoppod to admire tho bc.:lllti!'ul Ncrwcgi.an LJ\br:idorite Memorfals ii.t 
the Nl'wton Horace Winchell (Father of Minnesot"\ ~ology) and AltiX'l.ndcr flewton Win­
chell (son) plots . The Winchell fam.i.1,.v included 13.'U\1 prallinent g\\ologists, one of 
whan IQll U. S, Grant, ti. son-in-la1". 

We slso paused to view the Granite memorial erect(;(! by the Minne.:ipoljs He.:id 
Mill.ere Auociation in 1885 1n memory of the men who lost their lives in the explo­
sion of tho Washburn "An Mill on May 2, 1878. 

Fie),d Till - ,1une 4th~ 5th, 1966 - Luverno, Springfiold, Pipastone, Jo.spar, 
Redwocd Fo.lls and norton, 

To study ~ioU"lf Quirt:dt,o form11ti.ons of Southwestorn Minnesota , 

Lenders: Or , Bert Carlson 
Mr. Elmer Brown 

Review by: Dr . Carlson 

The second field trip of the 1966 se.:i.son stuted Juno 4 1 1966. 

The Ochs Brick &. Tile Company at Springfield, the first stop on this trip, is 
the lttrgest plant of its kind in Minnesota, The clay for .making brick is taken from 
a pit. a few miles out of town . The- de-oosit is at least 200 foot thick and sever:i.l 
hundred acres in extent . De~nding on- the color of brick desired, clay and materials 
from other pits are mixed with the Springfield clay. It was hart: th3t wa found 
concretions in the cL::i.y 11Uteritl. 'l'he brick plant at Spring!ield is still using the 
beehive kilns, but as hst ::is they burn out they arc. being repl4ced so that the 
continuous firing operation will be used. 

Prior to the fol'mJ.tion of the Rocky Hount.J.ins during tho Upper Cretaceous 
Period, oceanic waters covered the western part of North America from the Arctic to 
the Cult of Mexico. Cretaceous marine shale 100 million years old contains sa:i 
shells, oyster shells and coiled forms related to the chambered ruutilus , Archen 
clay three billion years old is completely free of fossils .a.nd other inclusions and 
is used in m:ikin& buff colored brick. 

Cllys are mixed 1-1ith the material desired to produet1 the proper color of brick, 
and then water is added to make a stiff mixture. Thh is forcc.d through a. ma.chine, 
where a vacuum t.'.1.kes out most of the water; and ns it continues through a mold, 
holes. are pressed through the bricks and thE.l outside !onn of the brick is rnade. As 
the molded clay is carried through on a belt, it is cut into separate blocks by 
means of piano wiros, The clay bricks are then piled on trucks and placed in sn 
ovi::n in a. stre.!IIll of dry hot air which takes out most of the moisture . The bricks are 
then fired for a period of 156 hours at a maximum of 2,0CO degrees fahrenheit. 

The qW1.rt7.ite exposures in the southwestern part of the st.'.l.te are the New Ulm, 
North of Luverne, the Jasper, the Pipestone, and an exposure several mil.es int.o 
southeastern South Dakoh , The Sioux QuD.rtzite at New Ulm md Luverne is about the 
sa11:e age as the Pokega!:la, the Rib Kounhin, Barron Hills and Baraboo. Qlllrtzite i.5 
about one billion years old. It is one of the hu-deat rocka kno'lll'l. Quartzites are 
1119hmorphosed sandstones that h:!ve been recrystallzed ::ind fused together so that 
they brnk through th ti grains instead of around the grains u in sandstone. 
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P'IEW T .• IP (Con •t) 

Qulrtzite •11s USCl> 1n the construction of un_v builain,;s in the south .estorn 
p.1rt of the st.3tc . lt is a1so cut to for¢ blocks or bricks 31ld used tor lining 
grinding: mills as a grinding ar;ent . In so;:ie pl!.cea in soubhwestcrn Hinnesota and 
South Dakota, strea.ms have cut steep ravine& . ,i.lternate freezin& md thawing 1n the 
jointing: of the eiua.rtzite is the ca.use or the ravines . 

The Pipestone National .. onUil!ent has an expo.sure of qUArtzite, ard also an 
exposure of catlinite or pipestore, lffiich was quarried by the Indians and u.sed in 
mak:lns peace pipes and artifacts, lo Indian family or ho still reside in the Pipe­
stone area 'lrxl m.tkc up various artifacts which are tor aale at the Monument. The 
pipestone can onl,y be mined by the Indians , and they have l1ll agreement between the 
differont tribes to keep peace while •,;orkin& there. In the Administration Buildin& 
at the Pipestone .1onwnent an illustrated information lecture is giwn periodically; 
abo, thsre ore well marked trails with designation of the various plants, shrubs 
nm:I rooks .tl.ong tho way in the .:irea . 

On our r-etum trip we stopped in 1ia.11Sey Park at .1edwood ~·1111s . On the river • s 
edge there is a.n exposure of kaolinite, which is docompoaod granite, This is the 
samo type of lllllterial that is used in the Ochs brick plant to change tbe color of 
bricks . 

We al.so paused just east of New Ulm to view an area where there is an exposure 
of quartzite conglomerate. The conglomerate cont3in8 pebbles and boulders of jasper, 
quartzite , q_uartz and granite . This cong:locer:i.t.e is only & tew acres in extent and 
some 60 feet or so thick. Its fo?""l::la.tion and age havo not beon well determined, 

At the Morton <"(uarry we viewed the Horton gneiss {graniU with a swirling 
pattern), which ia !Ill.Ch used in building construction. \'fire uws are 11.ow bein.; used 
entirely for removing the solid blocks of granite from toe ~UMry, 

Field Trip - June 14th through 21st, 1966 - Houghton, Michigan 

.lMU!ll Convention of the t~dwest l'ederation of !ift.neralogical and Cieologieal .")ocicties . 

An outstanding event of the year for geological study groups and rock and miner­
al collectors was the annual Field Trip Convention of the iu.dwest Federation of 
Mine,alogical and Ceological -'lOCieties from June 16th through the 19th, 1966, at 
Hc.ughton, Michie,an. The sponsor ant host for this convention W.'l.S the Copper ..:ountry 
Rock a.nd Mineral Club with tOO cooperation of t he l.livision of Continuing hducat ion -­
Michigan Technological l'nivers i ty . Dr. Joseph F. Debell, ?rofeseor of Geology, was 
the Chai.rm.an, under whose direction the extensive detail of reghtration , housing, 
welcoming, entert.s.in:nent, m etings and field trips proceeded with clock-like precision 
enabling COl!lplete participation in the activities by ne'1rly 1500 people who .rrived 
by bua, car and trdler . The Geological .>0ciety of Minm1aot.s was represented by 18 
members . 

On June 16th two field trips ~re conducted, starting at .Fl"lgineers • Field near 
the Sherman Gym, These included ten caravans containin& fro:a 20 to l.O cars each. 
Guides were capable geological, che.Ucal and 1~chanical engineers, instructors a.nd 
a gr&dU&te student. 

The Dela-re Kine Du.iip and Great .Ssnd Bay were the first two l ocalities for the 
rock and mineral hunt . At the Lelaware Mine Dump 5earch ..us made for preMite , 
datollte &ncl chlorastrollte (greenst.one), the last tt.e of which h&w become scarce 



FIEW TRIP (conit) 

and difficult to find; at Great Sand &;y on the lake shore agB.tes were found, aa well 
as prehnite, jasper 1 chert and other colored pebbles. 

In the evening over 700 people enjoyed the excellent chicken barbecue 1n Dee 
SU!.diw:i. This w:ts followed by welcoming speeches with door prizes a.rd entertainment, 
including crowning ot Mrs , Katherine SteinbreMor, current president ot the Midwest 
Federation . She grsce!'ully wore her copper jewel-studded crown at all the later 
festivities . 

Cn June 17th !our field trips were 11cheduled. The earn.vans started at 8 a.m. 
and visited the Phoenix Dump, Allouez Conglomerate Dump, Cedar Ba.y and the Arcadian 
Dump. Found at these places were specimens of mulcite, calcite, epidote, native 
copper, cuprite, tenorite, chrysocolla, mnlachite, prehnite, red microllne, quartz, 
ag.:ite, tholllBonite, and chert, 

After a. dny of field trips there was a silent auction in Dee St11dium, at Which 
Mr, Robert Markert w.:is in charge. Rock .ind mineral specimens were don!lted b;y groups 
and members attending the conclave, Tho collection was varied with mnny ver;y fine 
specimens of rocks and fossils. The a.uction brought $SJ4.00. After the nuction 
The Treasure Trove Corner was open, at which anyone could buy a package of rocks 
for 50 cents and be pleasantly surprised at the contents. 

en Saturday, June 18th, among the activities wre a council meeting of offi­
cers rutd delegates, a Bulletin.Editoret luncheon in the Ballroom of the Union Build­
in& (at which Mrs. Vivian Pochay, Editor of Rocle Trails, State Line Gem and Mineral 
Society, Tecumseh, Michigan, recei<red the first si:iirdf," and the Annual Banquet in 
the Wadsworth Ha.ll Dining Room of the Michigan Technological University. The epeaker 
ot the evening w:lS Mr. John S:inkankas, author of Gemstones or North America, which 
he autographed for purchasers, 

On Sunday, June 19th, there were three more tield tripe scheduled at the South 
Range QUarry, Baltic Hine Dump, Isle Ro13le No. 4 Mine Dump~ lltld a vil!lit to the A. E. 
Sea.man Mineralogical Muaeum.1 Wich has a nearly complete Dana Collection, A mag­
nificent copper country collection is an outstanding feature of the musaum. The 
Wills specimens llnd the Reeder collection of native silver are amCJrl8 the best ot the 
dispL:i.ye. 

At the South Range Quarry a cross section of a Keweena"84n l:i.va flow was expos""1. 
Minerals found at the Baltic Mine Dump and Isle Roye.le No . 4 Mine Dump included na­
tiv• coppor, calcite, dolomite, ankeritc, calcocite , epi.dote, bornite, chalcopyrite, 
domeykite, prehnite, quartz, anhydrite, gypsum, barite, chlorite and lawnontite, 

The field trips furnished an opportunity for all who attended to learn to re­
cognize the different types of rocks and minerals which they !oWKl, for the leaders 
were ready with identification and composition. The thanks and appreciation of our 
group are expressed to the mining comp9.nies who allowed collecting on their proper­
ties . 

The 8.1113teur geologist or rock hunter is generilly a busy, h3.ppy individual who 
is delighted at the prospect of finding and identifying a new specimen for his 
collection, The Keweenaw:ian Peninsula hB.S a ~alt.h of miner:ils, the sesrch for 
'Which is a cMll~nge to the collector. Not only did rock collection and identifica­
tion merit our att1>ntion, but the picturesque and beautiful scenery excited ewry ... 
one.ts admiration. OUr hosts, along with the many cooper.3.ting organizations, were 
genial and generous. It was a successful. convention thnt will long r001111n 1n the 
memories of the participants with grateful appruci'ltion. 



OEOlOOY OF THE CCffER COUNTRY AND ITS HISTCRY 
by 

Pro!u1sor K.iril S.iiro!! 
Michig~ Technoloeic.11 linivt.rsity 

Houghton, Kichig'ln 

~ot.E; Follo"1.n~ the·ticld trip visits in June by m'lny of our Jllflllbers to sa:ie 
of the rock piles 'lt the KE*€1Ull\01fl PeninsuL, it 8t;Uft8 tlut the geology 
and hil!ltory of the ..:op.:ier Cowitry would provE of spti.ci31 intErest, not only 
to them, but. to ill or cur me'llbcrs , Therefore, th•. rollo"1.n5 'll'ticle lus 
been reproducW through the courtesy of Professor .\iril Spiroff, the 3Uthor , 

The ,jtl.te of ;uchi;:'.m is richly enciowed by n3ture with v.lried geologic phenom~ru. . 
Ther6 is evidrmco to show ttut within tho st.:\tc there wtire lofty po3ke of active volcanoes, 
thnt. prev:i.iUng w~sterlies rui'fled the w:rves of the sh3llow se:is that once covered it, 
and th'lt in turn deserts, jungles , ,:m:I ice -:ireniled wh1.1r<i now the genus homo ek1::s out.:\ 
living. 

Tho Michig:i.n Copper County is of unique ch:u":i.cter. It ho.a the only hrgo deposits 
of native coplt:r in tho \./Orld; the purity of th.:: co:)pc,r ie such th:i.t it c.:i.nnot Oe irllpro\<ed 
by mebllw-gico.l trMtm<.nt; and tho lodes .:irt lllltong thg nost i'brsistent known in the 
world, for they continue down .:i.lcng the incline for 3 dist:i.nce of 10, 000 fi:iet an:i horizon­
t'llly for diehncea me.isured in 11iles . How illUCh farther they c.xtend into the e.::rth is 
unknown. The pre:it;nt ll>nits of working:i h1.V{; b<.<..n deterllncd by ~in6 .:uid t:ccnomic 
f..r.cton ri.thi:ir t~ b· the continuity of the de.posits , 

The copper 1.5 found in fnctures :md porous :;i..vts of 3.1\cient lav:i flo\13 3IXi gr:ivds , 

~~:~~/~=~~~ hrnn:iis ~!~~h~:;~ii!\;.0;~~{1!otu;o;~~t~~~ i~~ci1t"~: ~ ~;:/s e 
>11et.:i.llic St'.\tc.1 uncombined with other Ele:iwnts, The. only difference be.tween the acypia­
loid.'111 fissure, ,,_nd cong~r::i.te copper is in the mode of occurrf:nce . In other words, 
the diffErence lies in the pkce liher£ the cop::ier w:i.s de . ..oaited . 

M'l.llY eons ::igo h V'l !lows we.ce poured out ovt.r th1 Li.kc .:iupcrior region . They .:ire 
believed to hi.vc bt.cn of the quiescent type -- t,.uiet extrusions oozin& out ol fissures, 
spnlding out 0Y1.>r the surrounding tE:rr31:. :i.s horizont.tl :ih .. ots md building up extensive . 
gont4' slop~ hills ( >bte'l.us) • • ;t v:iricus intEirvlle thl. .ctivity w:i.s ~ort. viob:nt , and 
ejected fr'\p;mente wore eprc:i.d out i.s cl.1.stic layers OV(,I' the bn nows. H:i.teria.l from 
sane 'UIOient ternin w:i.s tlso brought in ~s gnvel '.lnd S'l.nd .l.lld de90!Jited on top of the 
l.Jlv1 flows . Then the district b&c'!.mc J. 1it of crustal disturo,nocs , ForCE>S C'l.using 
t1'lrth uphMvi.l ·>UShcd up the fbt- 1.ying l :v:i !1011s .:i.nd the int ... rc:ilated ::,nvcls so th:i.t 
::i.t tho prt.1sent ground surf'lce they dip 'lbout 60 degr&1,:.e to the north , but tl:itten out 
eomswh'lt 'lt depth . Niner.:iliz:ition w1s ::i.ccourplishcd by copper~bei.ring scluti0ns percolating 
throush tho porous 'lnd fr<'lgment:;i.l tops of the l w.l !lows '.U1d. through gr.::ivels (conglomerate) 
fissuroe 1 f:lults i.nd joints, depositc.d the n:i.tivc copper in favorable pl.lees . h:my ether 
mim.;r'l.18 which i.re not of &conomic valut: out 3re of .11uch scientific interest lre associated 
with the copper . 

No.tivc copper lw-W the. nun of the stont:. agto; his crude .L~plemcnts h::Lve b~en found 
in the sh:Lllow t(lst cits tnd tnncht:s ne:'.lr the. sit.ts of sh:lfts th\t now r\llCh over a mile 
in depth . Wht.n C.i.rtier .md his vcpgt.urs s:i.ilui up the .St . L:iwrencE they wt::rt. told by 
the tribes o! Algom;,uin lndhns of the copper to bf. found to thi. west, copp!<r boulders , 
which tho Indi.3ns nvtrcd .:.s NUtitous. These cop,lU ;x.b.>lt.9 the~ wr.:ippOO in >irchbark 
and be:lver skins i.nd wore J.5 :i..ru.lc.ts or il:e;:>t l.3 little.. ~.mitous-- hcusehcld _3ocis- in 
their tepus .l.lld hog:ln8, Reports of the coppEr eant to FrJ.ncc Wi;:rt: Urst ;ru!lllsh~ in 
?:iris in 16)6, Th• Jesuits followed '.I.Rd :xnc:tr:i.t~d to tht. 1:1.kt.. coW"Jtry and theri;, like 
the Indians, found "flo1t copp<..r" ::U1d ht. "l.l"d of the Orc1t M:mitou .lt ttv. Cork ot tht. rivt;r -
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GEOUXiY OF IBE COPPFlt COtn;TRY iUID ITS HISTORY (Con' t) 

perhaps the Ontonagon boulder . They sent copper to QUebec and France and stated 
that they would search for the copper mines, but nowhere 1n their vritJ.n& did they 
report that copper was mined by the Indians. The Plains Irdians had copper uten­
sils and weapons - but no records of !!lines and alning . But some ieysterious race 
had come into the copper co\D'ltry and had mined copPer, tor under the duif and litter 
of the great forest which grew over th811, were found pits and nearby mounds con­
taining hammers, chisels, and wedges of trap rock, atone and copper tools and 
fragments of wooden bowls. The debris give evidence that these JllYSterious miners 
used firing aa a mining method and later fashioned hmamers and knives of copper 
for which they discarded their stone illlpleznents. 

In 1770 Alexander Henry, with the l:)acking of the Duke of Gloucester and 
the Einpresa of Russia, attempted unsuccessfully to mine copper at the Ontonagon 
Boulder. The boulder, a glacial erratic, wu described by Bela Hubbard ln original 
notes now in the office of the Michigan Geological Survey , Lansing , Michigan. The 
boulder , much reduced in size from the original Hanitou and having a romantic 
hiatory of ownership and t r avel , is now in the Smithsonian Nuseum. A similar 
specimen oe.n be seen in front of the East Englneering Building at the Michigan 
College of Mining and Technology. 

Henry Rowe Schoolcraft, after his 1820 expedition to the source of the 
Mississippi and exploration of the mineral lands of the Superior Basin, wrote the 
first scientific acco\D'lt of the geology and mineral value of the Upper Lake Region, 

In 18)0, DoU«las Houghton made his first vislt to this copper region and, 
durifll the 18J2 Schoolcraft expedition and later excursions along the coast and 
up the stream valleys, found the true locations of the copper-bearing rocks which 
he described in a paper read in Philadelphia in 1840. A 111om:111ent to Dr. Houghton, 
constructed trOJI material frOCll every geological formation found in the district, 
can be aeon at Ea&le River, Michiganl near the site where he was drowned. hln1ng 
operation• started in 1844 near Copper Harbor and at the CUff Hine . 'lhe work 
at Copper Harbor did not prosper , but the Cliff Hine paid its first dividem, 
$60,000 in 1849 and continued dividerxis to 1857. 

Encouraged by the success of the Clift, which produced copper from • 
fissure vein, the early miners looked for copper in fissures which cut across the 
nows - - !issures which were quite readily located by gaps in the hills eroded 
along fractures, Masses of virgin copper were often found in these fissure 111ines -­
some of them reported to weigh as much as 500 tons. However, less than ),\ of the 
totd production is reported to have come from the fissures deposits. 

The presence of copper in the 811\Ygdaloidal tops of the flows was recognized 
around 1856, the date of discovery of the Pewabic lode . The Quincy, Pewabic, and 
Isle Royale were the first of this type, 

It would be worth while here to review the history of a lava now. /r.s 
lava pours out , it congeals; the top cools faster than tho remaining po1·t1on and 
forma a crust, within which are trapped the escaping gues, fomlng cavities which 
are called vesicles . Later , when the vesicles are filled with foreign material, 
such as copper , silver, calcite , agate, quartz , feldspar, epldote, etc . , they are 
called amygdulea and the rock is referred to u an amygdoloidal lava. Host of the 
cavities are at the top , but there are a few at the bottolll. 

As the lava advances over the surrounding territory, it cools and tor.s a 
crust; later 111ove111enta eay break this crust, while the rest of the fiow is still 
llqu1f1ed. and the fragments become engulfed in the lava to form what is known 
as "now breccia". and thus a brecciated top is to med . 
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GEOLOOY OF THE COPPER COtwTRY ArD ITS HISl"ORY (Con' t) 

The solid 'l!laterial near the surface of the now chills quickly and is very 
fine grained, it not glassy, whereas thet further trOlll the IJUl'face la coarser, 
since it ill protected from rapid cooling and has a longer time to ceystallize. 
Flows usually show this cousest texture about two- thirds of the distance frOlll the 
top to the bottom. After stud¥ing m.any nows, Dr. A. C. Lane ct1111e to the conclus­
ion that every ten feet in distance toward the interior from the bottom of the lave, 
the augite gralna become one lllill.1llleter larger. 

The aolld portion of a flow is called a trap (diabase or ophi te) and the 
poroua part.a are called amygdoloids; yet they are portions of the same structural 
unit -- a lava now. 

'ft:le most famous of the conglOlllerate mines was the CalUlllet and Hecla 
Conglomerate , whioh lfas opened in 1864. The Calumet en:I Hecla is one of the famous 
minea of the world. Of the 18 sba.tts on the property, five were carried to or 
belOY the 8lst l evel, a distance of 8100 feet on the 1nol1ne of the lode or 4900 
feet vertically from the surface. Nining operations in the CalU111et and Heola 
Conglomerate extended over an area of more than four square mil&11 on the lode, 
Ov&r 150 llllles of drifts were used to extract the ore. 'Ihis one propercy produced 
approximatel,y three and one- half billion poUllda of copper and paid over 150 million 
dollars in dividends. 

At the preaent da;y, throughout areas of great scenic beaucy in the 
Keweenaw Peninsula, there a.re Ill.any rock piles . These are acCUt11ulat1ons from m1n1ng 
operation• en:I offer fascinating adventure for one interested in minerals. Over 
6o minerals occurring in the Michigan Copper Country have been described, and at 
any rock pile at least twent;y different minerals can be readily gathered . Joiinerals 
are abundant at every rock pile, but in som& places certain minerals predominate 
or are of better quality than in others, Often the embryo collector rapidly !ills 
his packsack with specimens of different colors and appearance, only to learn that 
most of thsm ar. duplicates or are .ierely worthless trsprock. To avoid this waste 
and disappointment it is advantageous for collectors new to the district to visit 
the Ir. . E. Seaan Mineralogical. Museum in the new Geology Building at the hicldgan 
Technological University. 

Field Trip - July 10 , 1966 -- Stufy of the Geology in and about Taylors Falls, 
Hinnesota and St. Croix Falls, Wisconsin, 

Leader - Nr. Elmer H. Brovn Review by Mr. Brown 

In beginning this trip, we left by bus and proceeded to Taylors Falls via 
Stillwater and Highway *35 ln Wisconsin. Traveling down the steep hill into Still­
water, we skirted high bluffs on the left with Jordan Sandstone overlain by some 
30 to 40 feet of Oneota Dolomite . We crossed the St. Croix River into Wisconsin and 
traveled northlfa.rd via 135, stopping at a road cut on the right just South of 
Osceola where the Oneota Dolomite ls in contact with Jordan Sandstone belo~r, and 
m.arked by a conglomerate where the Jordan was evidently indurated by iron , which 
1118.f have been leached from siderite in the Oneota Dolomite. 

Our next stop was at Osceola, where we viewed the falls !oM'!led by a creek 
n~ over St. Lavrence shale which foM'!ls a protective cap to the Franconia 
Sandstone below. Several of the older store buildings ln Osceola were built of 
Osceola DolOlllite quarried near by. 

A stone quarry at Dresser Junction located in Keew&11nalfan basalt (trap 
or diabase) is operated by the Bryan Rock Co. Trap rock is crushed in a plant at 
the quarry into concrete aggregates as well as smaller gravels for dressing on 
blacktop pavement. -l.8-



FIELD TRIP RE.POOT (Con•t) 

A dry mix of finos .l.rd cezient is Jll.'.ld~ :tlso !or stot.l troweling repairs t.o concrete 
floors in p.3Cking pllnts 11td cre~ies . 

On the opc:ratin& face of the qm.rry at l.tl:i.st thr._e flows cvi ~ d:istin&uiahed, 
and at tho top rim center of the qm.rry b.:i.selt is brcccia.ted, indiC.1ting prob:i.ble 
volc.mic .1Ctivity. It \ff'l.S learm:d at th.;i qul.rry that ~o drilling e.xper~nts h:id 
been cndo recently, in:Uc'lting Uut sa::e of th~ Ioctl cotlp.lnict!l (lngJ.ged in "sp'lce" 
operations are working on an automatic core drill to bo 1'lndod on the moon for t.:i.king 
cores probably of rock material s:imilar to th:it in the qui.rry. One of the p:irty .'ll­
so discovor(;d :1 piece of b.'ls.tlt with free copper exposul on tho face by recent 
bbsting oporo.tions. 

We proceeded ov'3r '\ back road to the top of '\ riso Wt.St of the qu:lrry where we 
ho.d 1 very good view of both Taylors Fo.lls :ind St . Croix f'llls and of the St . Croix 
Valley. We passed tho former est:ite of Robert P. P'.l.yne, who one~ org miz..,d 11 copper 
exploration comp:my to put down '.l. core drill hole on hill proporty but &vide:nt.ly with­
out succosso E.ntoring the Interst3te Park from the olisconein side, we viewc..d the 
a.b:mdonGd ch/J.nnol of the St. Croix when it ran south from the present elbow in the 
river p11st Thutor L:i.ke (Lake of Dalles), and l:l.ter through tho present lake into 
the St . Croix. Tho Legislature of the two st'.l.tt::s set aisiclo 730 :u::rcs in Wisconsin 
and 150 acres in Minnesota as an interst3te park. 

We tn.d our lunch on the cast b~k of the St. Croix just south of Thuter Lakt. 
The vill.:igcs of T'.1.ylors Ftlls 3nd. St. Croix Fllls "Ire loc!l.tud on terro.ces of glacb.l 
St. Croix. At one ti.l!lc both vil.L'.l.ges were tho centtr of e:xtensivt: logging '.\fld luinber­
ing operl.tioM, .:i.s this was the southern <md of white pino Const.a 'lS well as the · 
south crid o! the Kt.tolfeetnW'ln lava fl.o-...s which wc:NI cut through by the ::it. Croix, 
forming ell/fa .:as lllUCh :is 100 fe&t high. The:se old tlo'lt!I o.re cut by vert.icll joint 
plane a which ca us~ the rocks to fall off in 1.3.rge blocks, This ha.s c.:i.usLd the ctunge 
in the course of the riv1::r by turning it . ."lbruptly .:i.t ri&ht angles. There :ll"e at 
le:iat ten I.in flows on the .Unnesob sidt. end thne on the Wisconsin side, one o! 
which b occupied by Kain Street, st. Croix F.:i.lls . 

Other inter£sting fe:i.tures ,:ire the pot holes loc.:i.ted in one of the lower ~n. 
flo'lt!I 'lnd formed by eddies in the s\dftly 1:10ving rivur, whore the force of the w:i.ter 
w.::is strong tinough to rotate boulders. These continued to drill doi.nw:ird and outward 
until w:i.tor cc1aed to spin the grinders, m.'lflY of which 03.n IJt.111 be soon in .).Jld ::ibout 
the pot holes , 

The flowe can bo traced to sccie extent by vosicl<:a 1t tho top 3Jld bottom where 
. g3s W.lS released (vesicular bas:ilt) . If sm:i.11 cavities o.re l'illcd with other miner­

als such :i.e calcite or zeolit(,l , the result is :111\Ygdoloido.l b:111alt. 

On tho Wisconsin side there is ,'\ basa.lt qw.rry where rock is colored ro:d by 
hem'ltito in vertic::ll joints and known as 11rcd rock11, which ~e usi>d in building the 
Refectory. On the ro3d to the quarry there is 'lll oxposuro of b:unlt with vesicles 
filled with pink or red heulandite . 

In Taylors Falls we m.'.l.de a stop at the N. S, P. D:im to observe the gla.ei:l.l 
stria.tions on rock outcrops '\t the west end of the d".l.r.I 'llld exfoliAtion of gr:inite 
boulders at the w,.ter'd edr;e below the d3..'.D. 

At a highw:i.y running north on 4th Stre ... t two block3, wu went to :m '\b'.l.ndoned 
gr:ivel pit where the red drift deposited by Llbr:ldo~'.Ul sL.i.c1crs Vld griy drift on 
top fr<m the KeeW'.l.tin Glacier c:m be very plAinly sc:en (now ovcrgrO">lll with underb"1sh) 
There are places where seepa.ge of water c.~rying l'\rgc lllllOUJlta of C'\lCitD lrom 
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FIElD TRIP REPCllT (Conrt) 

ground up limestone in gray drift tus ind.urated md ceacnted top portions or red 
dri!t. 

Our next. st.op W'lS :it a congl.omerJ.te outcrop on the corner or ib.sil Street, where 
it. interaects Hill Street ~d cuts through the conglomerJ.t..co Boulders or tr:ip rock 
CO!llposo the conglomerate "1ich grades u~..rd into thu Fr'ltlconJ.a Sl.ndstone, showing 
th.st the aiindatone (Cambri.on) is younger th:m the 1na Clowa. Tho.t tte conglanerate 
Us Cambrian ia shOwn by fossils . Farther doM'i the SJ.me hill where the t-i. P. Railroad 
track ( !orwrr location) intersects itill Street 111.llothor section of this conglcmerate 
CM be soen. 

At the first t.urnout or overlook on Highway No. 8 about one- h.:i.lf in.ile south of 
Taylors F11lle, we Cline to our first Geological Tablet which wna dedic11ted on Sunday, 
Octobor 30, 1949, ae a memorial to Edward P. Burch, thll Founder of our Society. 
The logond on this t11.blot gives a.n excellent a..'Xl. briof sketch of the geology of the 
Taylors ~'nlle region as follows : 

About 750 million yen.rs ago the Lo.kc Superior Region was the scene 
of trcmondous volc:inic activity . or tho 500 or more lnv:i. flows which 
issuod from great fissures , some reacht:d as far as Taylors Fills. The 
rocks of the St. Croix gorge at this point are composed of ttut lava . 
H'U'ly millions of years later ~n the e:istorn outlet of the Gre:it Lakes 
~s blocked by glaci.n.l ice, the St. Croix wu one of the outlets or L3.ke 
SuperiOl", s.t which time this gorge \ClS eroded. The abrading action 'OS 

Clluaod by aw md gravel carried by the gre:it volu:ue of 'Inter 1:10vin8 :it 
high volocity. The potholes in the st..:lte park one-h.llf mile north of 
thll aito ~e formed by si.milar action . 

We concluded the trip 1t this point .m:! returned on the west aide of tho St . 
Croix Highway /195 to Stillwater .md then home. 

THE. ANNUM. PI~IC 

The hane and grounds of the Kings on the St. Croix wore .igain the seenr I'.>:! a 
sathering of the members of the Geological Society for their annutl picnic. 'l'ne 
wt.3.ther, which appMred ro.ther thre:itening at tht< st:i.rt , turned out to be perfect 
after the sun broko throush the clouds. 

The gueats w.:i.lkt.."CI :i.round the lovely grounds and enjoyed thu beautiful soenery 
fro111 tho advnntage point of the Kings • home. After an exch.:lnge of greetings, most 
of tho group wont into tho house, where tables Md been sot up for o. picnic lunch in 
anticipation or r(l..in. Many set their tables on tho lawn after tl'w.: weather cleared. 
The picnic lunches were consumed and news of person."ll activities w:i.11 oxcMnged in 
nn atmoaphore oT cheerful camaraderie. Our annu.:il picnic 11l1<1Y8 provides an 
opportunity for friendly visiting. 

A!tor lunch the guests and members assembled on tho lawn in front ot the house 
where nn inform...tl ineet:lng was held . Mr. Hillberg, the President, pre11ided with 
COlllllcnta from Or. C:u'lson, Mr. Umcr Brol«<\ 1l'Jd Mr. George l(ickert. Hr . Hallberg 
reviewed the lecture prograz:i for tho cauing ye:u- :uxl. s:iined uno.nimoua approv:il. A 
note of udncH "'3-11 introduced. in the news Unt Mr. Charles Hnill, a !on& time 
treasurer of our organiution, w:a.s seriously ill.. All \rlho know Kr . HArlll through 
thb- )'9MS loved him '.Uld 'lppreciated. the m:iny services he ronderod to the club. 

As the group dispersed, thanks 31ld apprcci:ition of the 11.embers IQS expressed to 
Kr. and kra. King tor their fine pere~spitallty. 



The major portion of bulletin 1:1aterial w:i.s prep:ircd tor lllimoogr:i.phing prior to 
the tbe of "'bscnce or your editor on !!. trip to Europe, On return the follmdng in­
fom.,tt··:'I "1131!1 brought to our attt:ntion , ::i.nd 38 we felt it would be of interest to 
mc.::.,_,;-s 1 it 1a presented in review: 

IN !O>!OOIAM 

f'>'MI a current Newsletter of tho Americ'ln Fed.oration or Hineralogictl Societies 
wo lea."'n of the passing of two of their promine~t 'lnd vtlued mumbers , 

Dr . Ben Hur Wilson died on August 201 1966 . 

Serv:1ng :'1!1 President from J une of 1947 until June , 1948, he remined actiw 
and contir..,.-i;.l to scrvt1 in prCllloting the growth of the A.FMS for mllnY' subsoquent years, 
nnd rt>11li.-.(d o. dro.,.m cane t r ue in its present l!ltrength . There aN but few active 
in tho ti'll'th oc.1.enco 1'1eld who are not f:i.mill'.U' with tho mme of 8-0n Hur Wilson, 
who was Also Editor in Chief of the Earth Scienco M'lg:i.zino , 

In recent yoors Dr . Wilson served ably as Historian for both the American 
and the Midwest Federation, mid was al.!::J t,hc founder of the Midwest Fcdi;r.:ttion , 
Many clubs throughout the Midwest owe their start to the cncour.:i.gemcnt so freely 
gi von by Dr . Ben Hur Wilson . 

Mr , W1l.linm C. Conant died on August 221 1966. 

Mr . Conilnt served most efficimtly and sincerely tor three years as an AFHS 
otficcr , first as Tre1sure:r, then Secretary, -ind curnntlp: ~s Vice-President, 
Li..1.iaon Officer and Show Coordilutor . In 1963 he did a most outstanding jo'l !\S 
Cht!.ir.:lan of the Intcrnaticnal Relations Ccmnitte~ a.nd u Vico..ProsidE:nt of tt 1 Te:xa.s 
Federation, served o. term as Direct.or of the AFKS. He did much to pranote tt:~ 
interests of his follow can. The org.a.niution.s for l<i'hich he worked so diligently 
have lost a gre.:i.t friend. 

Our deep and heartfelt SJ!Dpaticy' is extc;nded to tho families M these members. 

Two Sides of Life 

Ther e is a shady side of lite , 
A sunny side as wall1 

And ttis for evury one to so.y 
OD which he 1 d choose to dwoll; 

For every one unto himsulf 
Camdts a grievoua sin, 

Who bn-s the blessed sunligl'lt out 
And shuts tho shadows in. 

The cl ouds 1111lY wear their uddost robas1 

The sun refuse to emil.o, 
And sorrow1 1dth her t.rOO;"l3 ot ill, 

May beckon us the whi.1q 
And yet the h:lppy heart t1<u power 

A sunbeam to provide 1 

And <mly those whose sou.la are dark: 
D'.iell on illc•s sh1d7 side , 
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•• *. * ••• * * •• * ••• * •• * * * * * ... **. * * *. * *. * * * *. *. 
Mrs, Gort rude 83rth 2ll2 Oliver Avenue No, Mpl> . JA1-l..l.4l 
Edmund C. Br:iy 452 Otis A venue st . Paul 61.6-0266 
Mr. &: Mr:i. Robert E. canny !JOO 4th Avenue So . Anoka 421--4172 
John S. C'lrleon 8239 Medicine Lake Rd. Hple. 544-1356 
Herbert Duncan CM.slu 448-2580 
Joan W. Erickson 209 W. Ash Street Rosemont 423-12il 
Mrs . Lulu S. Flannery 4222 Queen A•cnue ~pb. JA2-0071 
Clifford A. Jorct..ll 5229 45th Avenue So . PA2-2469 Mr•· R. K •. (!Urirull} Lampe ll 75 Glen Onk Strtet Dubuqe ~ !own 
Mr . & Mrs, Don Lantz 1523 W. Lake Street ~pls. 925-6321 
Hr , & Hrs . Lyle LundeE:n 4525 Belvidere lllno 922-81~96 

Mieh'\el E. Mudeon 2231 Knapp Street St. Pnul 644-2768 
Mr. & Mrs, Oontlld Mackin 2367 Me Honemy Road 484-2904 
Mr. & Mrs. Ted ~hson 2437 30th Avc.nue So. ~pl11 . PA9-904J 
Carol Melcher 6701 Limerick Lane 941- 2147 
Hr.&. Mre, R. J , Melcher 
Willi.om S, Miska 7121 Chicago Av .... nue 866-2401 
~ Hori4rit7 2407 Pleasant Avenue 338- 2552 
Mr. & H)-s. Russell S. Pool 403 E. 3rd Street ctnska 448- 2101 
Hr. & Mre . C3.rl R:idke 177 Hawro:s Avenue St. Po.ul. 484- 5212 
Mr . & Mrs. Fergus RetnDll rr1CR. 14th A venue So . llplo . 881-6303 
Hrs. M1ri4m E. Robbins 

and Scott 1800 Como Avenue S.E . St . P·'lul 331- 2810 
Mn. Carl Schmitz 24 So . Albans Street CA7- 5337 
EthEl A. Shimek 921 13th Avenue S.E. ~pls . 336- 7436 
David Allon S:aith 2601 16th Avenue So . 
Wl G. Thanpson 2935 U~scs N.E. Sf9-4921 
Hrs. Don Tepcl 1269 So, Clevel:md St . Paul 
Eliz.,beth Vloek l80J Cano Avenue S0 E. Mpls. 331- 2810 
Mr:i. L.'.lvon Weatl.Md 983 Ashland Avenue St . Paul 225-6393 

****************************************** 

Bulletins will be sent only to p.lid-up members for tho 1966-67 period, 

Martha M. Peterson 
Mcmbcr11hip Chllil'm'.Ln 

A world tr'1.velcr was seeking new excitement, so he entered 11 travel 
agenc7 3nd aakcd to have 11 passage booked to the moon . The ticket seller 
went alon& with the g:lg and said, n1 c:in•t help you. All flights have 
been cancelled . 11 

"How cane?" asked the astonished m:m . 118.'ld weather?" 

"No," replied tbe agent, 111t1s just th!lt the moon ia full tonight," 
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