
-- . ;, - -..J· 

T HE m I n 11 Es OT R G E 0 L 0 G Is T 
---------

0 FF! c J ;\ L 8 lj LL n J rl 

e===~~~~~~~~~~~~~~~ 

1. 

• 

VOI· Ll ~RUA.RY 1945 

CONTtNVi 
EDITOR.JAL 

A GEOLOOY LESSON 

PALEOGEQGRAF}ll C MAPS 

SILURIAN 

EARLY 
Ml ODLE 
lA!E 
El.RO PEAN 

THE BULLET l N BOARD 

HI STOR.Y OF THE GREAT LA~S - .,.APS 

WORKING CLASSIFICATION -
50 CQINDN MINERALS 

lfO , II 



GEOLOGICAL soc : 3TY 02 lLillUESOTA 

s31 szcc::n ABm so. 
UIN?2APOI.IS 2 , llINN. 

~ G:OOLOOICAL SOCI.S'I'Y O? MW~iZSOTA is devoted to 
the study of GEOLOGY and liJINZRALOGY for their cul­
tural value . 

OFFICZRS 

Joseph W. z.'llusky , Presid tnt, Mabel 11illiame , Director 
Charl es B. Howard , Vice Pres. & Treas . 
Loret ta E. Koppen, Secret ary & 

Leone Patricia Knox1 Director 
Algor R. Syme, Director & Edi tor 
Edward P • .Burch , Director &Ccunselor Aseht ant Ed.H or 

PAST F?.ESID:?NTS 

!J::l.ward P. Burch 
Junior !'. Eayden 
Alger ?: . Syoe 
Charles :t. Preston 

Ucetil'l(;a: Our socie t y oeets every l!ONDAY ovcning , not a 

holiday , in the large audHoriuc on the 4th floor of the 

Public Library at Hennepin • .\venue and 10th Street, llinncnpolle , 

Minnesota , at 7 : 30 o1clock P. M., from October to May, inclusive. 

From .i'"'une until September , inclusive , we have e. progralll of field 

trips . Visitors are ver y welcome , always . 

~ For those residi ng in Hennepin and :Raceey Counties a.re $}. 00 

annually , pl us $1 . 00 addit ional for your wife ., huebnnd , or dependent 

family mODbors ; for those residing olsowhoro , duce arc $1.00 per 

person . 
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• E:lBCiiiI.AL • 

~ Perhaps the moat 1.cporte.nt information we have to Ci ve ~ou at 
this time is the a.nnounce:nent of the proe;ram for the reoa1nine portion 
of the lecture season. A copy of this proerai::i has alread;· reached most 
of ~u , a.nd we a.re sure that you uill find 1t ooat attractive. If you 
havo a friend whom !'OU think mi e;ht be intereshd in our lacturos and 
work, wey not invite theo to attend one of these lecturoe with you . 

~ .Another important iteti. r:Aici> ~it>uhavo also received by this 
time, is a comploto directory of our members , shorting the naoc , occupa­
tion , atroot or offico address , and tolophono nUJ:1bor e>f each r.io!:'lbcr . 
Thor o a.ro 191 of thoc . Tho ce>opilatiC"n C"f this diroctcry invC"lvcd e 
tremendous amount of work. Checki n:.; 1 rechecldne , etc., seemed to con­
S\lJ!le much time , Uever theiess , er rors are bound to occur , and if there 
should be a. mietako , pl ease notify us a t once 1 prefer ab l y by ponto.1 
card , so that we can corr ect it next time i t la pr inted. 

FIELD TP.IPS : It h not t oo eerly to be thinkine; of a proeram of field 
tripe for the summer months . I f ~·ou have any suegeetiono , please com­
municate them to one of the officers , or directors . 

DR. THBL 1S last lecture in tht'.! present courso will be given on ;'obruary 
26. To s~· that this has been a wonderful course of lccturos, and that 
it has boon enjoyed by every one of us , is liko tr;rine; to prove a proposi­
tion that is accepted b)' everyone as alrce.cb' proven . Tho avoraec ettcnd­
anco a.t those lectures has boon over 90. Wo ccn add , however , th.ct it is 
not only tho informntion that !Jr . 9:l.iol e;ivos us , but tho inspiration to 
continuo our interest in tho subJoct, which so i::ru.ch nppccle tC" us . ':'ller'.k 
you voey much , :)" , 'Zbiol l 

L!I?IZRAL CllSSI!'IC.ATIOll : I ncl uded in thie issue 1e n claesifico.tieon eof 50 
<:of tho DC"ro CC'mmeon minornl.s . If !"CIU lll'O c.blc tC" idontif;.· those mincrcl.s , 
1ou havo c. 1;C1rid , cvor~ knC"wlcdcc C'f crdinary rC1cks . This is tho 
clneaificctiC"n thnt is in use at the U!l.i:vcrsit1 cf UinncsC'tc. , r.nd it e;1 vos 
j'OU the phyoical characteristics of these minerals , in such n. r1~· ae to 
enable you to really tell what the;; e.re . ;re snggost that :·ou start a 
collection of these minerals , usinc this claeeification for identification. 
You will find it interestine;, and not too difficult , especially with e. 
li ttlo side reading . Al so , if you alread;r have a numbor of those rocks , 
:rou can make l'.n at t ract ive displ~r ci:-.rd from this informntion. Anyway , 110 
thought onoue;h of i t to lmvo it :printed for your use . 

CWTI CAL i.:I::Z?..1\l.CGY : ':b.ere is still room for one or two more in !)r , Gruner 1s 
claes on thia subject , if you will enroll at once . The cl ass meets at 6 : 20 
p , J.!. every Thursday nif.ht in the C--eoloe,y Euilding at the Uni \~rai ty. '!!he 
registration fee 1e $10. 00. You can re&iater at the Universit:· or at 690 
?lorthwestcrn l!ank Euildine; , llinnea~olis , or at 500 Robert Street , St. Paul.' 

FEBm.tARY ' s s:::cr:u:: is the aciethys t . 

GZOLOGI L:sS!!!: Let us kn°" hon cany t;eolocic events you wore able to find • 
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TID'J SILU!t!A!! PZRIOD 

The followlna: paragraph will be repeated with each set of Paleoeeop;raphic !!a.ps. 
These maps , except those of Zurope~ '!l'ere copied froc Schuchert , as modified by 
W.ller and other a'.lt?:ins , anC. illustrate various invadona of the sea upon the 
Continent . In past ages , res~nnsiv1; to f;l't"l!l~ fo:-coa, the surface of the con­
tinent& rose, and fell RE:;a!n, ma.!lf times. !Jhen th'3 s·.il"face sank below sea 
level , the sea covere-1 creat a'..:"eas of the la.::d . :..~c· pt')Cesses of erosion con­
tinued to we.:ll" C.own the le.r.d rEO.!.'.inine abCY~ sen lu,·el and the resulting 
material was deposited in the sea, to become ec6.imc:~1tary rock. i:hus , lare;e 
areas of tho continent have come , in time, to be c~vcrcd with groat l&yors of 
limestone , she.le and sandstone . Ey a study of the i;.rea covered by these rocks , 
e;eologiets have been able to outline, in a e.enaral way , the limits of the 
various invasions by the sea . These seas are kno1Yn as 11 Epeir1c 11 c.nd ~i­
Cont1nental11 seas . ~1hat is , the: were seas upon the continent , as distinguished 
from the abysmal depths of the ocean. The:r were never ver:1 doep , probably not 
cuch over 600 fee t , yet many tho11sands of vertical foot of material was collect­
ed in ma~· places in these seas , bocnuso tho woir;ht of tho acCUI!IU.latod material 
caused the floor of tho sea to :;raduall: Bink, es now me.toriRl. was added . !'orty 
to fifty thousand feet of catcrial was not uncommon , in tho ereat sea t:roue}ls . 

~ 311~7.U.:! P:2.IOD 

~e following Paleoe;ecuaphic uans show invasions of t!'.e sea o! this period , as 
follows : Uap Ho . 9, Lower Silurian., t.:s.p ?!o. 10, l'.iddle Silurian, !!ap ::o. 11 , 
tipper Silurian , l!ap No . 12, ?oirope ~!ne Uiddle Silurian ~me . !Al.ring this 
period , the continent again stood a little above sea level , with uplands along 
the ma.reins , only, ':he probable duration of the period was 40 million years. 
The cli:l:lte was uniformly cild , and even over the continent . Life in the sea 
•as very abundant. 

During the precec!l!lf; period , the Ordovician, there occurred a eeoloi:;ic event of 
the greatest significance , namely, tho first oiens of ve:rtobro.to life. this is 
cvidenood by the finding of fossil :rctl&ins of broken plates and scales from a 
primitivo fish of a vory ancient f;l'OUp , tho uoatrncodormi". These primitive 
vertebrateo were the vanguard of a vast Group of creatures , which today include 
all the bit;hest forms of life . The remains found in the Ordovician are so f:rag­
mental , that a :reconstruction of the species has been impossible , and it re'­
ma!ned for the Silurian Period to flll"nlsh uo with a model of their likeness , for 
they dovolopod and flourished in tho genial climate of tho Silurian Joee . 

Another great event , for which 170 a.re indob t od to the Silurian, is the first 
appearance of land plants. ~e direct evidence is scarce , and consists of a 
few broken pieces of stems and leaves . 'l'he abundance of land veeetation which 
developed. in the succeeding Devonian Period makes it eee:-:1 prob&ble , however , 
that their ancestral fores developed durinc the Silurian. 

Aleo , the first ai:r- brcath!ne anioals made their appearance in the Silurian, an 
ancient form of the Scorpion. Llfo had becun to come out of tho sen , and to 
possoss tho lnnd . All of these events woro portents of a vast pll>nt and ani­
oal life , which was to inherit the :2rth. Hott long ago did all this happen? 
Oh, perhaps 450 million years ago . 
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( '1 ) SIWRIAN- LATE (SCHUCHE'.RT- MOO I F'ICD) 6 TI PPLE'.O AFICA 
1$ SEA e 
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(12) EUROPEAN- SIWFllAN (M ILLE:R- SCHA,-l'"E:R) 

r~.&RY 19: G~3 t!. SCHN&l.TZ. Ph.D.; noEOLCGY OF .AP.IZ01\11 • 

!~RUAB.Y 26 : GZC2G3 A. THU!L , Ph:>.; "Mil~ RESOORCES OF l&IN'll1:SOTA11 • 

UARCR 5: :;, :r. :=:E.il!! , Ph!!.; 11G::S:OLOGY O? 'i7ISC0?1Sill' 11 • 

~ JOEl! W. GRUN::R, PhD.; 11 G:2X::.OO': OP Tm'.: !I..\C? filIJ.S 11 , 

;.:.utOH 19: GRAC!l L. NUTE; "HISTORY O? I.AXE SUPE:RIOR 11
• 

MABCH 26 : ::m'J.:JUI IJ, H.:.WLEY; 11GEOLOGY O:' SME D..F.OT.'. 11 • 

~ L.\':1F.Zl!CE i.:. GOULD, PhD.; nc.r.,.\OI;.L G::OLOGY 11 • 

.-'..PlUL 9: P.\ST PP.ESlm:?!T JU?:!IOR E..\YD:t!; "Y:::::IJ.O!!STO?C P.'JU~ 11 • 

:.PRIL 16: P •• ST P?.::SID:;:;:J:T ,'J.(;;2 J. , sr~:: ; ltG::OLOGY or PETROLEl.Jll 11 , 

APRIL 23 ! PAST PRESIDENT ems H. PICSTOU; llQJOLCGY OF G:!?..'.HD C.lJIYOU11 • 

.IU'RlL 30: cotms:;;r.aa, ;, P. BURCH; 11::;:01.rot <!E EOSTO:! ..:.::n VICI:TITY11 • 
('Ihe last three are tentative, only) 

e PZRSONJ\LS: Our Counselor , :d:lfard P. 3\U'ch, h winter1n,e in Cuba . 

!.:r. and ilrs . C. E.. Preston a.nd Ur . and Mn. Reese will ::o to 
· l.!erlco City next c.onth. They expect to visit Paricutin, the 

now Uerl ea.n volcano. 



OUR GEOLOGY LESSON ; 

LIST :'£ 1..0w , IN CHnONO l..OG I CA I.. OAOER , THE GEOLOG I C EVENTS I NO I CAT ED 

THE AOOVE O I AGRAM . CAN YOU FINO ANO NAM£ F I FTEEN E VENTS? 
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HISTORY OF THE GBEAT LAKES SKETCH NO. 4 . 

I N OUR I.AST ISSUE, WE SHOWED FIRST, THE VERY 8EGINNINQ OF THE ACCUMULATION OF THE 

MEt..T WATER IN FRONT OF THE ICE SHEET IN THE GREAT LAKES 8ASIN, AND SECOND, HOW THE 

ACCUMULATED WATERS FORCEO A PASSAGE ACROSS LOWER MICHIGAN. THE DRAINAGE IN SOTH 

CASES WAS STIL.L TO THE WEST ANO SOUTH, INTO THE MISSISS I PPI RIVER e 

IN THE TWO SKETCHES HER£WtTH 0 WE SHOW HOW lAJ<E MAUMEE CONT I NUED TO GROW , SO AS TO 

INCLUDE ALL OF LAKE ERIE ANO THE: FINGER l.AKE DISTR ICT OF' NEW YORK . ALSO , liOW lAl<E 

CHICAGO CONTINUE:O TO INCREASE , IN Size , THE DRA INAGE BE ING STILL TO THE WEST ANO THE 

SOUTH, INTO THE MISS I SS IPPI R tVER . 

THE SECOND SKETCH SHOWS MOW THE WATER HAO ACCUMUL.ATCO SUF'F" I CIENTLV, TO F"ORCE A NEW 

CUTI.ET, SOUTHWARD THROUGH THE SUSQUEHANNA RIVER , INTO CHESAPEAKE 8Av. Bv THIS TIM£, 

SUFFICIENT WATER H"O ACCUMULATED IN LAl<E SUPER I OR, TO FORCE AN OUTLET SOUTH THROUGH 

THE BRuu-KETTLE RIVERS INTO THE ST . CROIX , ANO THENCE INTO THE MISSISSIPP I RtVER , 

AT THIS TIME, THE ICE HAO NOT VET RETREATED BEYOND no: VERY EASTERN TIP OF LAl<E ERIE . 

HENCE:, N I AGARA FALLS HAO NOT YET SEEN BORN, SO TO SPEAK. 

As THE ICE CONTINUED TO MCLT ANO RETREAT NORTHWARO , ACROSS THE BASIN OF THE GREAT 

lAl<'ES, THE WATERS CONTINUED TO ACCUMUU.TE FASTER THAN THEY COULD SE DRAINED OFF , 

EVEN THOUGH AOOITtONA L OUTLETS WERE FORCED FROM TIME: TO TIME av THE GREAT VOLUME 

OF ACCUl4,ILATE:O WATERS, IN FRONT OF THE ICE SHEET . THE DCVEt..OPMENT OF THESE OUT LET~, 
AS THC NATURAL DRAINAGE SYSTEM o~ THE LAND, WAS REVEALED ev THE RETRE:AT DF THE ice. 

IS INOECO MOST INTERESTING . 



HI STORY OF THE GREAT LAKES SKETCH NO. 5. 

11 0UT- OF- TO??!T" U!l!3:ERSEIP 

If you reside outside of Ramsey and E:e!lllep in Counties , llinnesote., you mey become a 
member of our Society by pEcyment of the annual membership fee of $1.00. 

You will receive a membership card, all notices of our activiti es , including 
meetings , lectures, field trips , etc., and the bulletin of our Socioty, "TSE lll?J!Sz. 
SOT.A GEOLOGISTH, which we publish eight timBs durint; the year. 

Uail tho follo"l'fing application to tho Sooioty 1s offico with check or currency for 
$1.00 . 

11 0UT-OF-TOWN11 l!::!!B::J?.Sl!IP AEPD!:CATIO!T 
GZOLOO!CA L SOCI~~y OF UIUU3SOTA 

S3l Second .Avonuo South 
Uinncanolis 2, ?.:innosota 

I oncloso horowith :i.. oo and apply for membership in your Society~ 

Uamo. ___ ~(Pr=in'°'t"'")----~P..csidonco. ____ (r.P~ri"°n"""t") --~Pb.one ___ • 

JW.•incaa. _____ ~l!usinoss .\d.droaa _________ Phonc ___ • 

S1gxmturo 
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