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~eotinss: Our Society ceeto ovory l.londoy evening , not a 

holid.o.y 1 in tho largo a.uditoriu.:n in tho Museuci , on tho 4th 

floor of the Public Library at aennepin Avenue .nnd 10th 

Stroot , Minneapolis , Minnesot:'\ , at 7:30 P. M., from Octobor 

to Y.ly , inclusive . ITom Juno until September, incluoivc , 
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EDll'OF.I.AL ALG~ a. SY'..G , ::!DITOR 

This is the concluding mm.ber of Voluc.e I of this Publication. The first 
number of Volui::ie II will appear some tloe in January . Thie , therefore , 
carks the close of our first year . Although the tasks havfl been arduous 
at timos nnd the work involved !!lUcb oore than 1a readll:y aJ'PRrBnt, we , 
nevcrtholoss , feel that the joy we h..'\ve received froi:1. it has amply repaid 
us for our efforts . YOU!" praise ha.a helped materially, and "l'B appreciate 
thoro~ly your cooperati on. OJ.r sincere hope 1s that you, too , have bene­
fited in sor.ie small way. 

DJ.ring the past year , 110 have gained considerable experience , 11hich we hope 
t o uso to advantage . Our l ast isauo wno an innovation , oditod by a woman 
ond dedicated to tho uomon. Thie iesuo is , ngnin , nn innovntion . The 
Chinoao say that a picture is worth 10, 0COuordo . In recent yonrs , several 
of tho most successful i::mgazines h.".':VO boon built upon this some idoo. It 
soems natural , therefore , to copy it . Accordingl;r. beginning tl'ith this 
number and contimilng in Volume II, we plan to tive you t:10re 11 pictures" and 
somewhat less reading matter . We contmplate running a seriea of Paleogeo­
grephic Ma.pa , perhaps 2 or 3 with each ieaue , showing the invasions of the 
sea upon t.he North .American Continent during moat . if not all of the great 
geologic periods , frO!l Pre-Cambrian to Tertiary. A second series will 
illustrate tho geologic history and dovolopnent of the Groot Lakes . A third 
aorics will illustrate sicple gcolor,lc procoesos and a fourth series will 
illustrate fossils of each geologic period. Drawings will be accompanied 
with a very b r ief explanation, and in thie way, we hope to convey to our 
readers the concept or idea illustrated. All of these nill not nppear in 
each issue , but they will , nevertheless, run more or lees concurrently. 

We would like to give you those things you ll&nt tiost and your sU41:gestions 
and cocoent will be greatly appreciated. 

In the course of the year, it reci.uiroo conoidorablo typing , post.ego , paper 
and stencils to publish the Bulletin. This out-of-pocket expenoe will exceed 
the sum of $100. 00, which is more than the Society can appropriate from its 
general funds for that purpose . Last year the Bulletin was supported by 
voluntary contribut1one , ranging from $1 . 00 to $5. 00. Tho Directors have 
decided to adopt the same plan for tho ensuing year . 

A publication of this kind should servo to hold tho oomberohip together by 
emphasizing their com.on interest, and by proclaiming tho work and high pur­
post3 of tho Society, add greatly to its prestige. mi.no our Bulletin is 

"probably too now for us to judgo a.ccuratol:r whether wo arc obtaining this 
result or not , we think the experiment is well worth'fhile . If you agree 
and wish to do your share by giving the Bulletin your support , will you 
send or hand your contribution to our Treasurer, Mr. Charleo Ji. Hol'7a.rd , 
1300 First National Soo Line 3uilding, Uinneapolis. Please specify that 
1t is for the n:BULLETIN ;mrn11. Thank you very i::ruch . 



PALEOOEOGiW'BY - SERIES I PRE-CAMBRIA..~ .A?lD CAMBRIAN 

The foUO'!fing PALEOOEOGRAPl!IC !LAPS were copied froa Schucbert , and illus t rate 

various invaoions of the sea upon the ?Tor th llmerican Continent , excepting the 

• »ttopean li(ap, which is copied from Miller and Schaffer. In past ages , responsive 

to great forces , the surface of the contincnte rose , and foll ago.in , many times , 

When tho aurface sank below sea level , tho aea covered great areac of the land. 

e The processes of erosion continued to wear down the land remaining above sea level , 

and the resulting materi al was deposited in the sea , to become sedimentary rock. 
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Thus, large areas of the continent havo co:::ic , ln tlmo , to be covorod with great 

lllJl'ors of' llmcetono , shale, and sandstone . Ey a study of tho area covered by 

those rocks , Geologlets have boon able to outline , in a general way, tho limits 

~ the varioue invasions by the sea . 'Ihese seas are known as 11 !peir!.cll and Epi-

Continental" sens . 'I'he.t ie , they were seas upon the continent, as distinguished 

froo the abysmal depths of' the ocean . T'ney were never very doop , probably not 

over 600 feet , yet many thousands of vertical feet of material waa collected in 

many places in these seas , because the weight of the accumulated material caused 

tbs floor of the soa to gradually sink , as new material was added. Forty to 

fifty thousand feet of material was not uncommon , in the great sea t roughs . These 

maps ahow invasions of the sea as follows : 

MAP NO. 1 , PP.E-CAUBRIAN TIME . 

MA!' no. 2 , EABLY CAMBRIAlT TIME. 

UA.P no. 3 , Ul'.E CAL!BRIA!l TIME. 

IL\P NO. 4 , IDB.OPE WRING CAllBRIA.'f TI!ffi • 

For 1tudy of these Claps in proper sequence , please refer to your Geologic 

Col umn . I.lost conspicuous feature la the great aea trOU&he or 11 Geosyncl1nes" in 

the Eastern and Western parts , •here the Appalachian and Rocky Mountains are no• 

located. These sea troughs persist through ciany geologic periods . !:eep this in 

mind in studying future Paleogeographic Haps . 
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SUGGESTION· Keep your paleogeographic mnps until the series is complete . One 
good "ay 1o to punch the lefthand side and put them into n notebook • 

~ Unless c.halcedony is banded, 1 t is not qate. Regardless of appearance 
to the naked eye, there are thousands of bands to the inch of thicknoss , and as 
=any a.a 17 , 000 to the l.nch havCl bean counted , '!ho lnrgoot nga.ta ovor found 
weighed over two tone. {Desert Magazine) 

!SUAR':'Z: A fine single a_uartz crystal 19 inches long and weiching 44 lbs. was 
recently found near Denver . 

CORUNDUM : Only important u. s. deposit of corundum la noar Bozeman, Mmtana . It 
ie & critical mineral , used as an abrasive in precision instnunent work . 

S\IBSCRIPT!ON TO BULLETIN FUND 

TO THE GEOLOGICAL SOCI3'!Y O? l!INHESOTA 
S:31-2nd Ave. So. ,Minneapolis 2 , i!innesota 

Gentlemen : I enclose hnrCTl'ith my chock for $ to help pay the 
expenee of publiehine; TEE !.IIN!SSOU GE.OLOOIST during the yeu 1945· 

,,.,,, (Addren) 
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K3Y FOR A SIMPL3 CLASSE'ICATION Qi' ROCKS 

S-E-- D-I-!!-3-17-T-A-R-Y 

I . Some individual COl!lpOnents distinguishable 
A. Coc.ponents larger than snnd 

l . Angular 
a. fragaents widely variable , 

sometimes scratched - - TILLITE 
b. fragments aimila.r - - 3F..EOOIA 

2 , Rounded --CO?IGLOm::RATE ( l) 
3. Shells 

a . loosely consolidated 
b, fossils in compact rock 

4 .. Plant remo.ins 
:B . Components sand size 

1. Grains and cement effervesce 
2. Gra.ins don 1t efferveoce , 

ceoent J:lSY effcrvosco , 

II. Individual coi::rpo~ents indistinguishablo 
A· affervescence in acid 

1 . 'iii thout swelling 

--COQUINA 
--FOSSILIFEROUS 

LIJAESTOliE 
--PEAT 

--80LITE 

--SAllDSTO?tli ( 2) 

a . effervesces strongly -LDaS'!-OliE (2) 
b. effervesces weakly --OOLCi.UT.3 

2 . 'li'i th suelling, effervescence 
weak -C..U.~S 

= 
:B . No effervescence 

1. Fi.nely la.oinated --S:!AL:3 (2) 
2. Uot finely laminated 

a . bard (7) 
(1) light color -Cm::RT 
( 2) dark color --FLINT 

b . soft ()-6) 
(1) streak brown --BOG IRON OP.E 
(2) streak black 

(a) sub-conchoidal 
fracture --AHTFmA.CITE 

(b) even fracture 
along bedding, --i!ITUiHUOUS COAL 

c . very soft (1- 2) 
(1) salty taste --ROCK SALT 
(1) no taste 

(a) earthy luster -TRIPOLITE 
{DIATOliITE) 

(b) vitreous to 
pearly luster --GYPSUM 

(1) Wharever possible a conglooernte should have two qualifying 
ten::is : an adjective to indicate the ceoenttng material and 
the name of the tlost COlIU:!On pebbles;!!U!!Pf...E, !errUginous quartz 
conglomerate. ---

(2) Wherever possible an adjective to indicate the cementing 
caterial or else a special term should be used ; EX.Al!PLB, 
calcareous sandstone. ---
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I-G-U- ::')-0-i:i-S 

{

2 cleavages at 90;pink, wh1te , ;often veined···· . ••.• • ORT50CLAS3 
2 cleavages nenr 90; striated;white,&ray,G).asey • • •.•• PI..A.GIOCLAS3 
1 perfect cleavage; $ . G,-3 , 5;m11.ky ,colorless; ~SF••• 0 TCI'AZ 
Partings , s . G.-4 ;cuts glaae casily;gray , brown , Hex •. , .CO!FJN!ln.! 

tGranular (sugary texture) ; &].aesy;green •• •.•• •••• , •• , OL!VIN3 
Fine grained ; yellowich groan •· ·• · · •• •• ••• .• •• . •• , •• • E?t!X>T.3 
Glossy; conc:ioidal fro.ctlll'e ; v11riously colored · •••••• • Q.l'.ARTZ 

Cubic cleavage ; ::alty tastE; colorleos,11h1te ,pink • ••••• RJ..L!.TE 
Soapy feel; 1 clenVllf'e; penrly luster; white ,green · • • • • •l'.U.:1 
3 cleavages;fle:rlble;scratched by f1~erna1l• • • . •••• CYPSUM 
Rhonbohedral cleavage ;variouely colored; s.G. - 2. 7., • • CALCITE: 
Bhonbohedral cleavat;e;greeni&h brown to brown ; 

s . a .-3. g •••• SIIERITE 

Octahedral cleavage; purple , ~eon , blue , a;i;ber ,whi to • · . FLUOP.ITE 
Poor cleavage ; H- 5; varioga.ted brown and green··· · ·· · ·APATITE 
1 perfect cleavage yielding elastic sheete. , ..•.•.. • MUSCOVITE 
1 perfect cleavage, sheets inelaetic; green., ••• . •• . •. CHLORITE 
Fibrous ,radiating;bri ttle ; in a::iygdulee • ••••• ••• • • ••• ZEOLI TES 

~
oapy feel ; ver y fine i;rain ; H-1 • . . •••• • •.•• , ••• •• •••• TALC 

St::looth feel; earthy;argillaceoue odor :plastic • •...•.• KAOLINITE 

w:fe!:~!~r;~;~g=\~~~;H:5:::::: :: : : : : : : : : : : : : : :=i1~INB 

~
reen to black; perfect cleavages at 56;Bilky luster.HOR1EL3NJE 

Green to black: cleavages near 90 ;dull luster ••.•.• • • AUGITE 
Yellow green to dark green ; poor cleavage •• , •••... .•• EPIDOTE 
11.od , gray,greeni sh; striated ; cleava.&oi:i near 90 •• .• .••• !'LAGIOCI.ASE 
Partings ; S. G.-4 ;cuts glass eadly;gr~· , brown 1 Rex•·• • CORIJ?ITllJM 

~
ellow green to dark green;dirty green , , •••••••••• •• EPIOOTE 

P.ed;glassy; conchoidal fr act; eq_uidimensional xle ••••• GA.'ftlfEI' 
Brown; elongate xls- diamond shnped cross sections ,,., STAUB.OLITE 
Black her.a.gonal xle . , striated long! tudinally •• , •.. . • ~OORMA.!.Th'3 
Gray , smoky ,ac.ethystine; conchoidal fracture; glassy •• , Q.UARTZ 

{

ariegated green and brown;H- 5, •• ..•. • , • . ••. , .• ,., •• APATITE 
rown to black;l perfect cleavnge ; elnstiC• · •• • •• •• .• BI OTITE 

Green ; l cleavage; inelastic; somewhat soapy feel •• . •• • CHLORITE 
rown to green; rhombohcdral cleavage ; s . a .-3. s •• • ,.,. SIDERITE 

Yellowish brown to black; B:-3. 5; resinous luster• • •. ,. SPHALERITE 

~
reen to dark blue gray;aoapy feel ;platy ••. • .•.•• ..• CHLORITE 

Green;waxy to dull lustor;H-4•• ••·• · •••••• . •• , . , , •• , S!RPE:l:l'TIN3 
Variegated brown and green; H- 5· • •• •••• • • • • • . . · •.• . •• APATIT::il 

Black -- reak red • •••••••••••••••••••• •••••••.• • , • .• • •••••• HZMA.TIT::: j
reak black ~~;i¥k;i~~;k~ · fi~{;~~~ ; R.:i · iO · 2:: : :t~~~:s 
reak yellow •••• · ~,,,., •.•.••. , • . •• . •.•...••• •. •• , . LIMONITZ 

Red _ • • rthy. • • • • • • • • · . , •• •• • . • . •. ..•... .• ..••.. . ... • ,, • • • m!ATITE 
Yellow --· rtby •• • • • • • • • • • • • • • • • • • • • • · · • • • · · , ., •..•. • , •.• . •.• LIMONITE 

tallic;brassy;strcak: black; crystals aro cubes •• • •• PYRITE 

Gray -- - ~i~a~~e:~:~:;0;:!i~S : G ::2 :i :: ::::::::::::::::::: g:T:a 



GEOLOGIC HISTORY OF THE GREAT LAKES; 
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SERIES I 

This map shows the tot1:1l aren 
covered by tho ice in North 
A::lerlcn nt the time of t1nximuo 
glncintion. Note thnt the 3 
greet center a of di speraal. nrc 
indicntod . ( U. s. Gcologicnl 
SUrvey . ) 

'lhis le prolimino.ry to our aeries 
on the history of the Grct>. t Lnkcs . 

It has been variously estimated 
that the ice was from l to 2 
miles thick , or even thicker , at 
the centers of accw:iulation , and 
that the volume of water aub­
trected frot1 the oceans andP,led 
on the continente as snow and I 
ice at the time of maximum acru:nu­
lation during the glacial period 
was sufficient t.o lower sea level 
as much aa 150 feet . Soce even 
eaticate it e.s high aa 300 feet. 

Dear Mrs. Koppen; .... You did a swell job •• . I read the number from cover to 
cover and admired you all the way. 

Cordially , (Mrs . )Hel en J, Sommers 

Dear Mrs . Koppen 1 • •• Your choice and arrangement of subject matter , together with 
your happy phrasing and adroit wording, le a matter for elnoere congratulations. 

(Hro.) Ruth L. Preaton 

Dear Mr. Symo; . • Let me take this opportunity to complil!lent your Society on your 
very fine pUblieation , 11 The Milll'Esota. Geologist11. I think it is welt prepared 
and edited , and makes very interesting reading, 

The r.isconsin Geological Society 

Dear Mr . Syme;. It certainly is neatb gotten up and indicates that someone had 
to use head and hand to get it out in such good shape. 

? . s. Shepard 

or A DIF~.E:!lT V3JIN IS THIS om:, 90lzv:.::R: -
Sire : .. I trust that your periodical.,.will not be sent to me in the future-- a 
r.abotage of critically needed War material. H• s, MnoDonnld· 
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