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Charles :s . Soward , Vice Pres. & '.i'reaa. 
Loretta E. Koppen , Secretary & 

Leone Patricia Knox, Director 
Alger R. Syme, Director & ?.d!tor 
Edward P. :Burch , Director &Ca.mselor Assistant IDtor 

PAST PRESim::N'TS 

:al.ward P. Burch 
Junior ?, Haydon 
Alger 3. S)'t!lo 
Charles s. Preston 

lleetings: Our Society oects every l!ONDAY evening, not a 

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

Public Library at Hennepin Avenue and 10th Street, W.nnenpoHs , 

!linnesota, at 7:30 o 1clock P.M., fro.t:1 October to ~·. inclusive. 

From June until September, inclusive , we have a prop,raa of .field 

trips . Visitors are very welcome, al"'ays. 

Dues: For those residing in Hennepin and Ramsey Counties are $3.00 

annually , plus $1.00 additional for your wife , husbnnd, or dopondont 

family mom.bore; for those residing olsowhoro , duos ora $1.00 por 

person. 
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EDI TOFii AL 

A?PeECIATION: OR , THIEL HAS JUST nN I SHEO H I D THIRD COURSE Of" LECTURES TO OUR 

SOCIETY , THE f" I RST WAS ON DYNAM IC OR ELEME:NTARV GEOLOGY; TH£ SECOND ON H I STOR IC

AL GEOLOGY, ANO THIRD ANO LAST, ON THE Ge:O LOCV OF M I NNCSOTA , W£ CANNOT HELP BUT 

ATTR I BUTE MUCH OF THE GROWTH ANO STASILITV OF OUR SOC I CTY TO IJR, THIEL, ANO THESE 

LECTURE: COURSES. THIS IS E'.VIOENCEO SV THE f"ACT THAT OUR ATTENDANCE'. OUR INC THE 

LAST COURSE" HAS AVCRAGEO ALMOST 90. 'HE HAVE MORE MCMBERS , NO DEBTS AND A COM

FORTASLE BALANCE IN THE TREASURY,. IT IS UNUSUAL1 TOO, THAT IN CIV I NG SO MANV 

LECTURES , \'IC HAVE STI LL TO HEAR A SING LE WORD e f" CRIT I CISM f'ROM A S I NCt.E PE'.RSON, 

AND ON THE OTHER HANO , PRAISE ANO HIGH COMPt. I MENT ARE T OO ABUNDANT TO MENTJ ON 0 

l'IE HAVE REJO I CED ALSO , I N OR . THIEL 1S ELEVATION TO HEAD OF THE D£PARTMENT OF' 

GE'.O LOQV AT THE UN I VERS ITY Of" MINNE:SOTA, AND , PERHAPS S£LFISH LV, LOOK f"DRWARO T O 

HI S G I V ING US A COURSE" ON SOMETHING, OR , IN f"ACT, ANVTHI NG , NEXT VEAR : IT I S 

IN OROC'R !'"OR SOME OF US T O TAKE A Ml NUTE OR TWO ANO \'/R IT E JUST A SHORT NOTE TO 

DR, TH I E:L, T O EXPRESS OUR APPRECIATI ON, WE TAKE THI S OPPORT UN lTV Of" CO LLECTIVE LV 

COMMUN I CATI NG TO H I M OUR S I NCERE APPRECIATION Of" MI O GREAT ABI LITV ANO H I S GRA

C I CUSNl:SS J N BEING SO GENEROUS 0 1'° H I S TIME ANO PAT IENCE . 

F'LANSI %-l lLE WC HAVE RECEIVE'.O MORE f"AVORABt.E C0~"'1E;NT ON THE LAST I SSUE OF llTHE 

MINNESOTA GEOLOGtsrn THAN ON ANY PREVIOUS NUMBER, WE MAVC ALSO REC~I VEO A SUG

GES'r l ON THAT WE HAVE MORE Al'IT I CLES , WE ARE WONDER I NG HOW OTHERS MAY FEEL ABOUT 

IT. THE S!:R I ES OF Sl<ETCHES ON THC HISTORV Of" THE GREAT LAKES WILl. CONCLUDE WITH 

THE 8£CONO NUMBER f"DLLOWING THIS ISSUE. l'IOULD VDU LIKE US TO BEGIN ANOTHER 

SERIES, OR WOULD VDU PREFER TO HAVE AN ARTICLE: ON 80ME SUBJECT OF GEOLOGY OR 

M I NERALOQY? ALSO, WE HAVC ANOTHER OR I GINAt. GEOLO~ I CAL CROSSWORO PuzzLE, WHICH 

WE HOPE TO RUN SHORTLY.., WE WILL 4RV TO MEET VOUR DES IRCS , IF VOU WILL TELL US 
WHAT VOU WOULO t. I KE MOST . 

WEEKLY PROGRAM: l'IHILE WE: WILL MI SS THE RCGULAR I TV OF OR . THIEL 1 8 LCCTURES, THE 

D I RECTORS HAVE, W!'. THIN1< 1 PROVIDED AN EXCEPTIONALLY ATTRACTIVE PROGRAM FOR THC 

REMAINDER Of" TH£ SEASON. DR. SCHWARTZ GAVE US AN EXCICPT I ONALLY INTERESTING l.EC

T URE ON THE GEOLOOV OF ARIZONA, ANO DR• £ , f,. BEAN, STATE: GCOLOQ I ST OF WISCONSIN, 

ON THE GEOLOGY OF W1sCONSIN. LECTURES BV l):f . GRUNER ON THC BLACK Hit.LS, ANO av 

DR .. Gout.o ON GLAC I ATI ON , NEED NO COMMENT, ANO PROV I OE A RARE OPPORTUNITY TO ANV

ONE INTERESTED IN TH£ SUBJECT OF" GEOLOGY , Y/Hv NOT USE THES E LE:CTURES AS AN 

OPPORTVNITV TO I NTERE:ST ONE OR MORE OF' YOUR F'R l t:NOS IN OUR WORK ANO PROGRAM? 

BR I NO A GUEST~ 

PAST PRESIDENT I CHABLES 1-1, PRESTON WAS HOST TO DR. BEAN, THE BOARD Of" DIRECTORS 

OF' OUR Soc J ETV, ANO THE FACULTY OF T HE DEPARTMENT OF' GEOLOQV OF THE UN I VERS ITY, 

AT A l.UNCHEON AT THE: M IN NEAPOL I S CLUB , MONDAY , MARCH 5TH, 19450 

DFI , l. M. G0UL0 1§ l.ECT URE DATE HAS BEEN CHANGED FROM APRIL 2NO TO APRll. 16TH , 

Pl.EASE NOTE: ANO T ELL YOUR F'RIENOS. OR. GouLO WAS S ECOND IN COWMNO OF' BYRD ' S 

f" I RST ANTARCTIC EXPEDITION , ANO LEADER Of" THE S LEDGE PARTY TRAVELING 1,200 Mi l.ES 

OVER THE ANT ARCT I C CoNT I NE'.NT, AND IS WORTHY OF' A 11 PACl<EO HOUSE II , 

WE CAN CREAM , CAN 1T 11£?: SEVERAL Y£ARS AGO , WHILE P RES IOCNT, YOUR EDITOR RECOt.t-

MENOEO MAK I NO TME GEOLOG I CAL SOC I ETY 6TAT£WIDE I N ACTIVITV, AS WELL AS IN NAME . 

PERHAPS , WE CAN 1T 00 MUCH UNTIL AFTER THE WAR , EXCEPT TO l<ECP THE I DEA AL I VE , 

We COULO HAVE A NUMBER OF SUBSIDl~RV SOC I ETIES, IN PLACES OF GEOLOGIC INTEREST, 

SUCH AS THC IRON RANGE, ST . Ct.DUO, MANKATO , 0ULUTH, SUPERIOR . HLREIN LIES A 

REAL OPPORTUN I TV FOR THE RIGHT PCR60N WITH SUFF' I CJCNT Tl¥C ANO ORGAN I Z I NG ABll. ITY , 
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PALEOGEOGRAPHV - SERIES IV THE DEVONIAN PERIOD 

THE F'O l.. LOWINO PARAORAPH WILL BE REPEATEO WI T M E:ACH SCT OF' PAU:OGEOGRAPHIC llAPS . 

THCBC MAPS, EXCEPT THOSE: OF' EUROPE , WERE: COP I ED FROM 6CHUCHERT 1 AS r.iOO I F' I EO BY 

M ILLER ANO OTHER AUTHORS , ANO ILLUST RATE VAR I OUS INVASIONS OF' THC SEA UPON THE 

CONTINE:NT o IN PAST ADES, RESPONSIVE TO GREAT F'ORC£6 1 THE SURFACE OF THE: CON-

TINCNTS ROSE'., ANO FELL AGAIN , MANY TIMES, \YHEN THE SURF'ACC SANK BELO\'/ SEA 

LCVCL, THC SCA COVERED GREAT AREAS OF THE LANO , THE PROCESSES OF CROSION CON

TlNUCO TO WEAR DOWN THE LA.ND REl>.lAIN I NG ABOVE SEA LCVEL , ANO THE RESULTL!iG 

MAT CR l llL VIAS OCP081TEO I N T l-IE SEA , TO SECO,...C SED I MENTARY ROCK. THUS, I.ARCE 

AREAS OF' THC CONT I NCNT HAVE COME , IN TI ME'. 1 TO BE COVE'.RCO WlTM OR£AT LAYERS OF 

LIMESTONE:, SHAl..E: AND SANDST ONE: . 8Y A S TUDY OF THE: AREA COVERED BY THESE ROCKS, 

QCO l..OOISTS HAVC BEEN ABl..E TO OUT l..1 NE , IN A OCNE;RAI.. WAY , Tf.IE 1..IM I TS OF THE: VAR I OUS 

I NVABlONG BY THE: SCA . THe:SE: SE:AS AR£ KNOWN AS 11EP£ 1RICM AND 'tP l -CONTI Ne:NTAl..tr 

BEAD , THAT I S , TH£V WERE GE:AS UPON THE: CONTINENT , AS 01ST INDU I GHE:D FROM THE: 

ABYSMAL DE:PTHS CF THE OCEAN o THEY WERE NE:VER VCRY DCCP , PROSABl..Y flO T MUCH OVE:R 

600 l'"EE:T, YCT MANY T f.IOUSANOS OF VERT I CAi.. FCCT or MATCR I AL WAS COLLE:CT e:D I N MANY 

PLACC::S I N Tl-ICSE: SE:AS , SCCAUSE: Tl-IE WE:IOHT OF THE: ACCUMULATF:D MATER I A L er.USED THE 

rLOOR OF THE SEA TO GRADUALLY S IN K , AS NEIV MAT E:R I AL WAG AODE:D o FORTY TO FIFTY 

THOUSAND FEE:T OF MAT ER I AL WAS NOT UNCOMMON, I N THE: QRE:A T 6£A TROUGHS . 

THE DEVONIAN PERIOD 

P ALECIQEOQRAPH I C MAP No. 13 61-IOWS THE MAXIMUM l f~VAS I ON OF THE SEA OUR I NQ EARLY 

~~~o~~~N l~I =~~!"~u~~~e: I :~R:~~ ~ : ~~~~ g:~~~ : :: . T ::~.t.'A~~~~B~l' ot::~ I ~v~~ I~:~ 
E:NT I R£ P£Rl00 't/AS 60,00Q,QOO YEARS , ANO THE ENO OF THC PE:R I OO, ABOUT 350,000,00() 
YE:ARD AGO . THE: I NVASIONS OF THE SEA COVERED A TOTAL or~ OF THE CoNTI NElllT , 

NOT AS QRCAT AS SOME: PER I ODS , BUT MUCH QREAT£R THAN !o"OST . THERE: WERE sot.£ ORD

GE:N I C, OR MOUNTAIN-MAl< l f<fG OIST U1'18ANCES , IN ACAD I A, ANO ALONO THE NoRTH A T LANT IC 

COAST S , BUT LITTLE El..SEWHERE , THE CL I MAT E WAS Utl l FORM OVCR THC EARTH , ANO MILO , 

AS SHOWN av RC£F-SUILO I ~ CORAL S FOUND I N THE ARCTIC, AS \'/ELL AS TEMPERATE ZONC:S . 

I T I S SUPPOSED THAT DUR I NG THIS PER I OD, NOf:ITH AMERICA ANO EuROPE WERE CONNECTED 

SY A GREAT LANO BR I DGE , CALLEO 11 ER1An . 

TH I S IS THE FIRST PER I OD DUR ING -VIH I CH LANO PLANT S WE:RC COMMON 1 ANO THE F I RST 

DUR I NG WH I CH THEY FIRMLY £ST AB l..I SHEO THEMGELVCS ON THE LANO . THI S WAS or 
I MMENSE I MPORT ANCE , FOR WI THOUT PL.AN T FOOD ON THE LANO , T HE LANO AN I MAi.. K I NG

DOM COULD NOT HAVE OEVELOPE0 0 FORESTS GREW I N MO I S T PLACES , ANO F OR THE FIRST 

T\MC , THE LANO HAO BEAUTY OF APPEARANCE • 

I NV !!:RT £8RAT £0 WERE ABUNDANT, AND MANY VAR I ET 1 CG OF FOSS I L S HAVE SEEN FOUNO o 

S1uccous , OR 11GLASS 11 SPONGES , DEVEL.OPED I N GRCAT NUMSCRS . THC CORALS REACHED 

THC I R GREAT EST 0£V£ L OPMCNT, BUT THE TR1LOB ITCS SHOWCD A MARKECI DCCLINE 0 PRIMI 

TIVE I NSECT S , WITHOUT WI NGS, APPEARED . THC rtSHES , f.IOWEVCR , HAO THE GREAT EST 

DEYf:.LOPMCNT, ANO THE DEVON I AN IS SOMET I ME:S REFERRED TO AD T HE "AGE OF F1$HES 11 • 

THC GRCA T EST OEVELOPMCNT IN THE F AUNA WORLD 'tJAS THE: GROWTH OF A SAC-LI KE: EX

PANSION OF' THE AL.IMENT ARY CANA L IN THE: CHCST RCGION OF THC r!SH o FROM THIS , 

GRCW THE LUNGS or ALL VERT E9i'IATES, 't/ITH T lolE: AB IL.ITY TO TAKE OXYOEN FROM THE AIR, 

ANO THUS T O LIV£ ON THE LANO . THE SECOND GRCAT OEVCLOPMENT WAS THE: EVO LUTI ON 

OF THE PA I RED F I NS , PRIM ITI VE FORERUNNERS OF TH£ L CGS ANO ARMS OF THE: V£RT E9RATE:S o 

THE AMPH I BIANS HAO NOT v cr MADE nt£ 1R APPEARANCE , ALTHOUGH THCRE I S ONE SMALL, 

DUB I OUS FOSSIL rOOTPRINT . IT IS I NTERCSTI NC TO NOT £, ALSO , THAT LANO PLANTS YIERE 

0£YELOP I NQ RAPIDLY , ANO AHEAD OF THE LAND FAUNA, THIS , Of' COURSE , WAS A NECES

SARY SEQUENCE, AS OTHCRW I SE , THE LANO FAUNA WOU L D HAVE: HAD NO SOURCE OF rooo .. 



- ~~~~~::===========~ (13) DEVONIAN- EARLY (SCHUCHERT• MOD I P' I EO ' ST I PPLED AREA IB SEA) 
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• ( 15) DEVON I AN- l.An: (6CHUCHERT'"' MOO I F" I ED; S TI PPLED ARCA I S SllA) 



( 16 ) EUROPEAN-DEVON I AN (M l t.U;1'1-SCHl\F'F'CR) 

!!A..."'?.C!I i9: 3P::::.A.rn , GRA.CE L. im::::; ~.!!!c~. 11~ !!IS~C~'.· c~ I...::J S'.rr:::u~" ; 

!.:..'_'llCE 26 : SP=.\F33. , 3D\7AP.D n. :::..\.~:; St.13.J::~:. ":iE G::D:.oo y ~ sc:l':':": :i·.x.o-~·~ 11 ; 

Are.IL 9: '.:'O 33 . .x:o·..rrjC3D; 

• .PEIL 16: sn .. .:::a, n::.. r.:.:.ra:::::cz : .. . C-OTJLD; stf3nCT, "GI..\.CL\.':I0:: 11 , 

T!!IS..::n~~ 

VOLC.'.:!IC DUST on Iwo Jima. nas so thictc and li:;ht thllt the ~:.U-ine::i frequentl;y 
:lD.llk to their lmees in it. The fine dust penetrated the mecMniam of their 
guna and rifles and r;rec.tly interfe1·recl. 11ith their fire pot'ler . Thia ia 
interestin[; , geoloeically, but it 'l're.s tour,h on the !.!arines. 

DZFI::r:oro:; OF .i 11 P:::B33!.J: PU?": He doesn ' t thin!: of roc~~s ~u the time , but 
t'!he::; he thiru:a , i1e thinks of rocks . 

OTTO \7. HUBIN , ~chester , !.:innesota : 11 1 am happ:r to :-:no1'f of the exis tence 
of euch a .Bulletin. Zvcryonc intorc:;itcC in :.nrth Scionco , or just plain 
lllnncso~ ~~a--&lll!. .oincra.ls , should ;:,ct :.'.zur publication . " 

~ iG the :::cat co.::c1on clc:llcnt of :erth, nc:r.t to Ox;•ecn . Co:ibincd wi tb 
glaaa and other finely divided inorcanic Cl8.toriala , it ia uecd to cake various 
plaatica. It b the bash c:-f lfbouncins :ro.tt;,•", :!lid call!' coazio~ products. 
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OUR GEOLOGY LESSON 

Mow MANY UNCONFORMIT I ES ARE I NOICATEO? - - - G I VE: THE EV I OCNCE FOR EACH. 

How MANY J CNCOUS I NTRUSIONS ARE THERE? - --

WAS THC SCHIST FORMl!:O BEFORE o;::z AFTER P"AULTINa? ----~ Give: THE EVIDENCE , 

IND I CATE: THE I NTRUS I ONS I N THE CRANITE, AR£ THEY CLOER OR YOUNGER THAN Tl-IE:'. 

IONEOUS ROCK?-- --------

G 1vr:: THE NAME OF THE OEOLOGIC FORMAT I ON I NDICATED BY "An. -------
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HI STORY OF THE GREAT LAKES SKETCH NO. S. 

The maps in our last issue showed how tb.e ice had retreated llOrtb cf Lake Erie end 
Lake St. Clair, but still covered Lake Ontario , part of Lake !?llron , cost of !ake 
llichigan, e.nd all of Lake Superior . At this tice , however, water from the melt
ing ice had forced an outlet through the Susquehanna River . 

In tho above skctch 1 you will note that tho ice has now retreated from more than 
half of Lako Superior , practically all of Le.kc llichiean and Lclco ~on, consider
abl;y north of Lclco Eric , and is bo1;inning to retroc.t from Lako Onkrio. The Sus
quehanna outlet , however , is closed , a.nd the outlet acroes Lower !!ichigan is 
almost closed • 

In tbe next sketch, ?To . 7, note that the outlet from Lake Huron to Lake l.!iehi&an , 
across I.ower !!ichie;an , is now closed. Lake l!ichigan is entirely exposed , Lake 
Buron is al.moot entirely exposed , Lake st. Clair and Ltl.ko :E:rio are entirely ex
poeod. 'I'ho ico has Juet started to cxposo Lake Ontario . Tho water bas forced an 
outlet along the odgo of tho ice to tho Cf'.st, down tho !.:ohewk Valley, into tho 
Jhdson P.1 ver • 

.Also , by this timo, Lnko Duluth hne ceased to drain into tho St . Croix nnd L:issies
ippi , ond Loko l!ichigcn hns ccasod to drcln throUCJ. tho Wisconoin nnd 3cck P.ivors , 
although it still drains throuQi the Illinois. The drainage of Lake Hnron, I.eke 
St. Clair , Lake :E:rie , and Lake Ontario is now through the Hudson ?.iver, 

In our next issue , we will show how the retreatint; ice 1a revealing the valley of 
the St, La'7ronco, and the beginnint; of normal drainage in that direction, 
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SKETCH NO. 7. 

nouT-OF-TO\Villn tJEMBERSHIP 

,,.. vou RE:S I OE OUT S I DE OF RAMSEY A.NO HE:NNEP I N CouNT I ES , M I NNESOTA , vou MAY 

SECOME A MEMBER 0 ... OUR SOC IETV BV PAVMENT OF'" THE ANNUAL ME~ERSH I P l"EE OF $1 0()() . 

You WI LL RECE I VE'. A MEMBERSH I P CARD, A LL NOT I CE'.S OF' OUR ACTI VITll::s, I NC L UD I NG 

MEET I NGS, L ECT URE:S, ... I ELO T R I PS , ETC. , ANO THE BU LLET IN OF' OUR 60C I ETV, 11THE 

M INNESOTA GE0l0G I ST 11 , WH ICH I S PUBL. I SHE:O E: I GHT TIMEO DUR I NCI THE V E:AR • 

MA IL. THE f'"OLLOW I NCI APPLI CA TI ON T O THE SoC I ET'l'l s OF'F I CE WITH CHE'.CK OR MONEY OROE'.R 

(~R~UR~CN~) ~R-$1~·- - - - - - - - - - - - - - -

110UT-OF- TO'NN 11 MEMBERSHIP APPLICATION 
GEOLOGICAL SOCIETY OF MINNESOTA 

831 Se:CONO .4V ENUE SOUTH 

M I NNEAPOL.IS 2 , M I NNESO!A 

1 ENCL.OSE $1 . 00 AND A.PPLV FOR ME'.MBERSH I p I N VOUR Soc I ETV: 

NAME ---,-•• - I-NT-,---- Re;s I OENCE ----,~.-.-, N-T~) -- PHONE 

BuS I NE:SS _______ Bus l NE'.SS ADORESS ---- PHONE----

S t ONATURE AooRcss 



ALllA BORCHARD 
2 105 BRfANT AVE:. SO. 
u rnnE.APOLIS • .IUii:i . 5 

' • 
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