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During the second half of our li:!cture season we have a continuation of 
the series on Regional Geology of the United States by Dr . F. M· Swain on the I 
second and fourth Tuesdays of eaC'h liiOnth (except FE:b. 5) . On alternate Tuesdays 11 

are lectures on various topics of Feologic intP.rest. ThesP. l"'ctures :ire held · 
in the Auditoriur. of the Museu.'ll of Naturnl History, University of !:linnesote. , 
University & 17th Ave . S.E. Minneapolis (except as noted belo'fl' for January 15). 1 

Jan. 8 

* Jan. 15 

Jan . 22 

Jan. 29 

Feb. 5 

Feb. 19 

Feb. 26 

Mar. I. 

~r. 11 

)!ar. 18 

Mar . 25 

J.pr. l 

Apr. 8 

Apr . 15 

Apr . 22 

J..pr. 29 

The Rocky Mountains 

Ice Age Malll!ll8ls 

Regional Geolocy of the u. s . 

Surface Water Supplies 
and the Growth of Citie::i 

Regional Geology of the t:. s. 

Genloffical and Arehe?lop;ical 
Reconnaisance in Iraq 

Regional Geolor.y of the l'. S. 

A Trip to the Genta of the E!lrth 

Regional Geolory of thQ U. s. 

Sand in Tke and S~ce 

l'niverdty Holiday 

The World Down Under 

Regional ·Geology of the u . s . 

Trilobite Distribution in 
the Franconia Forma. tton 

Regional Geology of the u. s . 

E~nquet 

Dr. F. if. Swain 

Or . l.ouis H. Po•ell 11
1
1, 

Dr. F. M· SNain II 'I 
'11 

Dr. John R. Borchert! 1 

"' ' 
Dr. F. Jl, S.3.in 1. 

or. H. E. Wright. I' 
Dr. T. u. Swain 

Dr. P.n:rold i.:. !loone;, 

Dr. f , M'· Swain 

Or. G. f.. , Thiel 

Ur , Henry $ , So!:lll!er- I 

'" Dr. F. u. Swain 

Or . VI. c. Bell 

Dr . F. J.t, Swain 

* This lecture will be held in thl! Science MuseUl!I in St. Paul. 
It is loco.ted just across the strt:!et (Uni.vc-rsity Ave.) north of 

I· (,., 
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the State Capitol Bldg.· It is a block ar:d a Ml! east or the point 
where the Como- Harriet and St . PRul errs from J.Unneopolis turn off 
University Ave . on Wabasha . '.IT~]_: JO _?· M· 



ED J T 0 /, I;\ L - ~1 E r, r 

11le adoption of 11 pin on" na:n(> cards (introduced by ;dr. Harris) has 
done away with the "I rei:ember your face but ycur name escapes meu look, 
and has done much to make the r.;embers attending the meetings feel that 
•e all 11 helong" , b' . Charl es Havill hao; been getting there early and 
llrranrr\nr: the cards for easy selection. 

Those attendinP: the Park Board 11 U:um" show wnre trPated to an 
extensive exhibit cf rocks and fossils in one of thl'l lon~ greenhouoo:es . 
The placards nar.;ini;r the epeci!lleos rave a brief ~xpl:ination of the 
history a.1d growth of each, r~th~:r thl!.n the chemical composition . 
?.fany of the larger more interesting specimens were loanf.>d by l{r , George 
Luxton. 

Geo:r15:e Rickert has been burdening himself with boxes of rock 
fragml'!nts for member~ to pick over and select from. He has also picked 
out choice specioens, or rather col1ection; ·.,hich he h4S offered as 
door prizes . 

Dr. r . M. S'Ytain's l ect:ires are llluminatiflP, intf'rpretations of 
above and below ground gco~raphy. 

The E. J . longycar Co . brought. to us interetitinC! and revealing 
infor.mstion regaNing exploration and drillin11; in the search for ouch 
needed ir.inarals in all parts of the world . 

FeelinP. that the exhibit booth at the Stete Fair io 1951 w.:is 
suecesdul in !.nterestinJ; visitors in th,. study of Geology, plans are 
under way to repeat ;ind enlarge this project. 

Mrs . Helene Becker is now corr~latinF' sur:restions made during the 
Fair and improvem('nt3 plarmed by Dr. Thiel and Mr. Harris. Further ideas 
will be welcome and will be given consideration by her co~ ttee . 

The sudden passint of our staff ml?:nber, Benja:nin A. Pratt , cae:ie as 
a :ihock to us all . We extenci to hio family our d~epest sympathy. 

I 
Ji The' annual convention of the t::idwest Federation of Mineralogical 

and tJeolo~icAl Soc;eties will be hold at iiacalester College on July 
1, 2 and J , Hosts - The Minnesota !lineral Club , assist,Jd by the Geological 
Society of Minnesota . Convention chnlrman, Wm. J . Bingham, St. raul , 
Minn . PrPsident, H. T. Perry , !1.1.nneapolls, 1.:inn. 

,1 

'I 
I 
I 

In remittinp. your dues by mil, send then to ~'r . J . Orval Engen, 
Treasurer, SJ17 Ch0Vi1•n I.venue South, .'.Minneapolis 10 , J.!inn . 

Any other Society correspondeiice should be sent to Mr. Wesley 
Bendtir, +s2B Chicago /i.v..nue, Minneapolie t., l.l:inn . or Mr. J, ilE>rle Har ris, 
President, 3509 Stinson Elvd . , Minneapolis 18, Uinn . 

ill Bullf>tin correspondence should be sent to the Edi tors, 
JJ?6 Brunswick Avf! . , .:.i.inn€apoli. 16, !il.nn. 
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L by t!J,'.!RITZ V, .:T'lJJl:" ___ ] rn J..PPRECIATIO!T ------
A number of years 3.f!:O a marker J(3.S pl.aced on the west sh:'.lre of lake Pepin 

describine the early history of the lake . It was si tuat&d on 1n overlook along 
tr,mk hiPhway 61 between lake City and Wi•basha, near the southern limits of the) 

;~:i. F~e r;~~~s H~:~;n De~~~:e~~~t:~; ~~= :~~~a~~a~t~~~~~ ~~~i:~c:~ve 1 

Society of Uinnesota in the erection of our previous plaques, recognized the 
value of geological and historical markers and askFid our Society to write a 
11eoloyical inscription for a new plaque which they would furnish and install. 
The text for this marker was written by one of our mombers, Mr. Lawrence w. 
hint> and approved by the Department of Oeolofy of the University of t.linnesota. 

This plaque differs somewhat fron our desirn , - it is made of aluminum, 
is of ~renter size, the letters are lar(!'er and are not capitalhad. The new 
marker 1'.'nS installed during the summer of 1951 and ia located 1.6 miles north 
of Reads Landing {north of Wabasha), opposite the mouth of the Chippewa River. 
The inscription reads as follows: 

*LAKE PEPIN* 

Lake Pepin occupies the Mississippi v.illey 3bove this point 
for !1 distance of 22 miles. The lake is fonii.ed by the delta 
of th~ ChiPPewa River which enters the Mississippi directly 
east of this site . 

The Chippewa, a relatively small river, has a :-.uch steeper 
eradient than tha.r. of the Mississipoi. It 1f'l!.S therefore able 
to transport more 52.nd and coarser ~ravel th1m the rM.ster 
stream could rerove. In conseq\:ence the :.tisstssippi was 
druM:ed back in the gon:i:e to fol"ll'I Lake Pepin. 

The surface of the lake is 664 feet above i:iea level and 450 
feet below the top of the bl\lffa ..mich line its shores. 

ThP snad and lirn!>stone walls of the ~or~e are composed of 
material deposited in Cambrian and Ordov:l::cinn seas when th<:! 
continent was submerged some 400 million )"ilars .'lgo. The 
bottom of the gorge is 150 feet. bolow the lake surface having 
been filled to its present elevation as the carrying power of 
the river decreased. 

L'\ke Pepin also ha s a. very intersstinv, historical backg;ound. The prese;.t-
name first appear~ on a French map of l?OJ, an,d about its shores centers<! I 
many Frenct. militRry ;ind tradinf activities of the 13te 17th and early 18th 
centuries. Aurustinf:' Rocque built a fur post at the foot of Lake P·~pin in th~ 
earl:v pert of the 19th century. The settle!llf'nt of Reads Landinp , named for 
Charles Read, a settler of 1847, became an important st.,.ru:nboat and outfitting 
point for th,. Chipprtra River lunber trade. RailrAod buildim~ in the sever:tie3 
ruined the ri1er traffic, anC rith it., tr": town~. This l;ik.;, always dangerou~. 
was dr .. aded b:y boatmf"n, and in 1890 the capsl'l.inr of th-! steamboat "Sea Wir.gn 
during a 'Jtorm, cost about 100 lives . 



.ANOTHER PW.QUE by ELSIE B~ WF.sTMARK 

Winne;~t:d~!! 1:~e;~e!h:tr~~;1~~n;:1is~1~~s:;~~ t~rt0~~~i~:;t:c!~y ~~kato, e 
:~t!~ ;~!~! i!:~~ed a~n ~~:s ~ifd~? ~~u~:a~;:t~~!~h:~m n;:~~~f ~ere is JI 
St . Paul . This was dedicated by our Society during a dinner c:i~eting in the Ii 
restaurant on February 28th, 1950· The walls of the River Room are decorated 1 

with lovely hand.painted n;urals of iUnnesota rivers, and on one wall the a:tist ;I 
hes painted n large r:1a.p of Jdinnesot.n, :!!hewing Glacial l..'1ke Agassiz, Glacial · 
Le.ke Duluth, Glacial River ,,.arren, and the lili.ssil!laiPJ?i• St. Croix and Brule I 
Rivers . The inscrilion ~-esc_r~"_"•_ t~e- "O~~~n .of r;~v~~" · . 

oi acial lake Agasai• _J . _ ··/ . __ JA 
') ~ 

lj:'. . \)_ I !ak~';::i~ih 0 )\ J !.;j Jj\J 
Brule 

OF THE 
St. Croix River 

J<,J I/ E f<. S 
Glacial 

River Warren ..... (: .... ~ 
"The three principal r.vers oH'1nnesota, for which ,·::~P:oom :\ed, are 
important r,eological featureS ·or the state~ Their villeys hnve been formed by 
water from 111eltinf glaciers which covered the rogir,n thousands of years ag~ . ' 

The ice at its center in Canad.:i attained a thicknes::i of 10,000 fl:let an:i 
stored in its frozen mass hundreds of thousands of cubic miles of water . V.'ho:>!l 
the icP. melted, the vast quantity of water scour<M the valleys through 7ihi< t 
these rivers !low. 

The mai.n stream bel01v st . Paul was the anct<11Jtral J.tississippi which drll.i:'l 
t•ii8 nrea . A once miehty river, lareer thR.n the l.d.ssissip[.11 at its tr.outh to·:h.:,, 
f.illed the present valley. 

The ice blockade at the eastern outht nf the Ore.at Likes impounded water 
which filled them to overflo'.tlng. The water of L1kf> Superior, then Glacial 
I.Ako:> Dul'uth, was disch,·rg .. 'Ci to the south into th•.• St . Cr~ix . .it ll'Sf 9uring that 
period, while the riv~r WlS at flood st.age, that tho Dc.lle" nf ·l:'IA St. Croix, 
shown on tilese walls, w.·,re cut through the lava rock al. 'J'av T F·' ls. 

Afta ~ho ic€ front re.treated across t.h'J ContiMntal :-: .1:";..•J . .he melt n":°~!' 
was ii:lpoundcj in th'° norttwestern part of th_ a ta ta to for;:i ~ l .cial L;-.ke J.gai;3- ~ 

a ma~itie.:nt body ol water, v.hich at. its r:..:..rlmam 1189 hrft~ t.h!'.m t.'le co:nbined 
areas of th@ five J!'?'eat. lakes today. the outlet of the lak,. w;is at Ercnrns 
Valley, where Olacial River Warren had its sot<.TCe. For lC, NV years that 
gre'it river carried the overflo11 from this lake and fr,rmt.'Ci. thn wii·~ and 
beautiful valley in wtuch the !tinnesoto. River now flo·N~ . 11 
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Stllt:ARY --1 
The Franconia Formatir.m of Uinnesota rind Wisconsin 

by 

Robert R~~ 

J~e, 1951 

The Upper Cambrian Franconia formation was stu:iied in its outcrop area of 

I 

I Southeastern llin.'lesota and 'i'fest-CentrAl Wisconsin in order to determine the r.ature 11 
and di.Atribution of lithic units within the formation. The " Conference Classifi- ' 1 

I 

c:etiop" or Twenhofel, Raasch, and Thwaites (1935) proposed a faunal zonation of 
t'.he Franconia format:Lon and applied RSorr:,phic !!'ember names to the zones . The 
11 memb8rs 11 were established on faunal criteria and are not rock units, and these 
names have become eetablished by usafl'e as biostrat.iF.'"a.phic terms . The present 
study has resulted in the discrimination of units of uniform llthic character, 
properly called members , and thiS prOcedure :requires the :rejectiOn of previouSly 

I propo~~: ·~i!~~~!'lia forn11tion consists of fine~ to c:oarse- r:rained, quartzose 
sand!lt.,nes that :ranp:e frri~ 165 to 195 feet in t~ickn!i'ss. Fi\'e distinct lithic 
\.:iit.3 are l"l:!C~nized largely on the b.'lsis of glauconite content and tq a lesser 
extent on such features as grain size, beddinr-, and the presence of cnrbonate 
or shale. The members are, in ascending order, the ''/oodhill coar.'le-Frlllned 

I 
san1st..,ne, the Birkl:lose F.la.uconitic sandstone , the Tomah Sllndsto~ and shale, 
and the Reno p)auconitic s&ndstone. k fifth member, the l.'.azocani~ sandstone, 
repre'!ents a non- tlauc.,niti? facies tha.t interfinr:ers 'll'ith and replaces the · 
glauconi tic sandstones to tn<: north ana east. _ 

The .i'ioodhi,11 a:erriber ,is the bs\1- unit ol _the Franc:cini~ .rorrr.a.tion and at. the 
type locality in Juneau County, Wisconsin, consists of a lower cot.;rse-prained 
and poorly sorted sandstone that is 13 feet thick overlain by a pmdium- .-:;r&ined 
end ·11ell aorted se.ndsto:ie 17 feet thick that carries the E1vinia fauna at the 
top . The base of thr member in all ou1..Cl'Ops is ch.aracterized by CC'tirse-frained 
sandstone that overlies the uniforaly meOium-P:rdn.;d and well- sC"rtfKI Galesville 
sandstone of the Dresbach fotctatif>n . Garnet first appears in. the heavy .accessory 
rr.ini::oral euite o! tbe lower Wood.hill and !s lackinr in the Gelesville rr.<!mber. 
ThP. maximum WoMhill thickness of 44 feet occurs at La Crescent, Houston .County, 

, 1 JJ;l.nn.N1ota, where the memt:<?r consists of a ·basal cor:..rse- p:rained and poorly sorted 
portion , ·11 middle coa:rse- 11rained but well-sorted port.ion, and nn upper mP.dium­
grained- portion t.Hat C!lrries the -Elvinic fauna . Here there is no chan~e in the 
hf'avy minerals c.,mparable to that~ Woodr.i'.1.1 type section, for JJ;arnet is 
common 1n both the Galesvi-lle and 71oodhill sand:Jtone~. 

The Birkmose member consists of ·27 'ff'et of flnd-i:r:ra:t.ned, .glaucon.itic sand­
stones at the type section near Birkmotte Park, P.urf.:ron 1 -,Yisconsin, and two rock 
typeis are present : ~·eens1md. a cross-bedded , hlr:hly rlauconitic sand.stone that 
may contain up to 50 p<:>r"to-nt of gl1iucoi1ite '".rains , il.nd wormstone, a massive, buff 

to oranpe, elauconlt!c sandstone th.at conta!r.s obundi;mt linee-r martiea of gray 
silt that.represent the filledcbo.,.in;_!s of benth'>flic anin:~}.s . A\; the top of the 
m~mber is a two- foot bed of r:laueonitlc, dolmr.iUe, flat-pebble.c:onrlomerate, arv:t 
this bad ls interpreted as a tern.ir.al ·c~rlor:Br·1te foriied at the. end qf the· period 
of depositio!'l characterized by the acc~ulation of SJnd and rlauconite in current­
agitated w:lte:r . ,\l-in1= the Mississippi Ri'1<:>r in Houston County, l:.inn~sota , the 
member rane:es froo 10 to l~ feet in t~ickr.ess and conoisto 'or p:reeneand nnd 
lenticular doloi;:ite con<tlon:erate beds . F...1.stwnrd .:.n 1iisc'onsin the 111cmber thins to 
about 4 feet of g:reensand and dolomite conE:lomerate and in Central Wisconsin 
consists. of' l foot of interbedded rreensand :foj. ·sh'.lleo . 



The Tomah member consists of thinly- interbl<!dded Mndstone and shale that is 
28 feet thick at the type locality near Tolllllh, ~n:roe County , l'lisconsin. The 
sandstone is yellow to gray, very fine- .n-ained to silty, 1tnd lruninnted , and is 
unique in its hh~h content of authigenic orthoclase that occurs as o\·errrowths 
on detrital rra1ns and as intersatitial cement. The <:ompostion a~ detennined 
from chrunical analysis and petro1<raphic data fa as follows : "'rthoclase (C:--

98
J..b

2
) 

t..8.5 percent, qunrtz t..3 . 7 percent, glauconite 4,9 i:;ercent, muscovite 2.2 percent, 
and minor (llllOunts of cellophane, leucoxene, garnet , tou:-maHne, and zircon. The 
Tomnh is called a feldspathized sandstone in order to emphasize the petrolop.ic 
charactE'r of the rock because the tenns feldspa .. #hic !'lnndstone and ar:~s(, are 
defined only on the basis of .detrital feldspar content. The interbedtid shale 
consists of equal amounts of silt and illite clay. The Tol!'Ah membc'l" i3 11 r. Sc!"m 
in ch<1racter but in the Lake Pepin - lower Chippewa Valley area thP m--·: ·r 
contains thin beds of •mrmstone . The Tomah is the most l'ossiliferou., r· ~.r. c,f 
the Frnnconia formation, and well-preserved molds represent species of the 

Conas%: ~n~~~~~~i~o~:~~: . of worrnstone and r:reensand that have .a total tti.ick-
ness of about 116 feet in the type section n~r Rc·no

1 
Houeton County , ~innes'Jta . 

~s of wonnstone, similar to Birkmose wormstone except for a hieher glaucollite 
content are sepa1·ated by thinner beds of cross- bedd"Ki rr~f'nsand . Beds .,f 
laminated, e:lauconitic S.'.lndstone 1 to J feet thick also are present R.nd often 
contain fossils of the Ptychaspis -~ or ~oct>ph1~1u:i: post~ctus zones . 
Thin beds of [!"reensrmd conglomerate are common, and the top of the freno ~ber 
is marked by a 1- to 6-foot bed of dolomitic, flat - prbble coo.:lo~.i:!rate. 

The term Mazo:nanie form:;.tion was introJuced '...y Ulrich (1920) f'Jr Mn- i 

:~~~n;~~ he d~~~!!~ ~~s~~e ~~o::~!a:i;~~~:!~ i~~~ ~~~t;;~~~~~a 7o:~~i:n. e 
This snndstone actually represents a facles t.o t.h~ north and east of the QOre 
hir;hly rlauconit.ic Franconia sandstone , nnd th<t nruno W.1.ZOtllln1i;i ~ber is applied 
ht re to this non-~Ia-uconi tic facies . The Mazomanie memb<i>r consists of two types 
of quartzose sandstone, a ciolora:!.tic, -fine- to m9d.ium-pra1neci, crOJ!'s-b(!dded sand­
ston'3 that is com::ion in Central Wisconsin, imd fillf' - ~rai:..-Jd, thin-bedded :;and­
stone that is dominant i:l the St. Croix River Valley. Th'1 atratfrraphic distrib­
utinn of those two distinct types, called the cro!!s- bedded an:! thin-beddP.d 
Mazomanie, cannot be determined in detail because of incor:ir.lete expo:'lure in ~st 
areas . 

The distribution of faunal zones of the Franconian Star.e is lArpely 
independent of .the lithic .units of the Franconia !ormatlon. The Elvinia zone , 
charact:rized by Crunaraspis ~ (Whitfield), is present 'lt the top of the 

(~~;~~!P~=:~~e:~) !~n!h~c!~~~e tfu;e~~::~dTor~~e m~~~~v.~~1~n~re~ localities 

~r~:~~r~ ~~=c~~~!~· Bi~~~!:s m~~~~~ ~~n~~~iT0~~~e m~~~:i: 1 
1;~h~n c~~~l::~:~~e 

member . Several subdivisions of the Cona:i:pis zone aM r'lCOfnizad, the~ 
subzonP below and the TaMiCephalus subzone abovi&, and tho Tn,.niceehalus subzone 
is divided into thl'ee teilzones that are chnr.Jcterbed by cotrbon trilobiVJ sp~cies 

~:!t:r(Ha~~) :s~~~di~:n~~;~~l~~r=~!s in~!~:~n ~ tufh~~~~ie~p~f ~~~s~~f :ones 
Fii'Yerestr1cted and> iii so:ne cases-overlappin,• ran11es. 

succes1;~ v~~~f~e;a:~~t~:r:~~~c 8:0~~~~ F~~~~o~;~c;:u.;~~:. ~~ f:;~ ~ ~~~~y 
tb"!' @:laticonitic sandGtono:>s 'are doclinant inl;I) the ereP.a in Which th!"' llazomanie 
facies is proaiinent,; Because the distributicn of the te.ilz-Onetr is Mt cor.trolled 
by sedimt'ntary facies, they icay h€ accer>ted as Plc.nea of esaeutinlly eonteir.p­
oraneoos depo~ition. Therefore, the greensanti ond · conf'lOIT'er<: tes cf the Birkmose 
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3 , 

imember were formed in the.West durinp,- the deposition of· Tomah sandstone and shale 
_n the East, and, similarly, the Tomah was deposited io. the West 'll'hile lilazomanie 

;sandstone was formed in the Fast tnth an J,.ntermediate area of Reno sand5tone 
1deposi tion. 

The Pt;zchaspi!'I aubzone is most common in the ·Reno greensand in outcrops 
alonP! the t'.i:>sissippi River but abo occurs in the Tomah 2nd lAazomanie members. 
:Th~ Prosaukia subzone is present in the Reno and Uezo:nanie tnembers but shows an 

1 f;~:!U:~!r:i:!1~~o~!c~::Ci:s ;~~~~i~~ ~/~~o t!:.ter ~~s~~m~i:e~h~~~ed:~ 
lwazoma.nie 5ii'iiastone, and an asse!:!blafe characterized l:>y several different spec;.es 
of ~ and named the Prosaukia longicirni:i biofacies; occurs only in the 
croas- bedded Mazoa:anie sandstone . The Di~e ocerhalus postrectus zone is found 
near the top of the Reno member in severa sections. 

· The deposi t;lon ,of the Franconia formation began with thl> transgression of 1 

the sea from the southwest in the area of maximum Woodhi.11 thickness and progress - j 

I ed no.rthword end eastward to the Taylors Fall! and Boraboo islands where cong- I 
lomarntes were formed by intensive wave action. After thA period ·of relatively I 

1 

~:~~d atr:en:;~81811i:e1 ~in~~~~ ~:~w~~~::~l~~~::t~~n a;n~8~;~;::;~n s:; ;~;e!rea. ! 
I 

',:.auconitl;l wns formed off shore in fine-izrainl'.?d sodimenta tnnt 11ere built up to I 
1'BVa base, a~itated by currents, and washed of finer material to form. the cross-

! :~=~:dn~~;:~s:~~~r1~h~u~~~o:t:~~r~n ~~~~~~~to~/~:~:~~0~e~~~ ~~k 
areally rcs'tricted and existed in se'.veral places at dUfer·mt t!JMs. The sites 
of Toai.ah sedimentation mignted south;imrd and westward !lnd fim1lly were replaced 
by depend tion of the Kazomanie in the Mar shore environ.'llent and by greens.'.lnds 

I 
and wormst.ones af the Reno· member in the off shore arfl&· Intertonguing of the 
Reno and Mazol03nif'! sandstones. indicates a fluctuating d"'pth of irater. In most 
arcns li!a:z.o=a.ni13: depn'si tion began earlier t.han greensand deposit.ion ar.d .the rate 
of scdil!lf'ntat.ion wi;is more rapid as shown by the expansion of the Conaspia zone 
both northward and eastward . The final phase of Franconia sedime11tation was 
ma.rli:l!d by the spread of green.sand over n"arly t.he entire aroo and by the forttation 
of tenQ:inal co~lomf'rates, and no regression.al sedimentation is indicated. 

l.Dl'l'ORS HOT~ - For new members of our Society tho above nrt.iclo deserves 
n word of explanat,ion,. It is a. brief sunvn.'llry of the rcsrnrch work done 
by Dr , Robert R •. Berg o.rid submitted to .. the P."rnduate school "Of the 
University of Minnesota in part;ial fulfillment of tt.e rt:quire·nonts for 
the P. H. U, degree -.;hich was granted him 1n Jun,. 1951. The fleld work 
wns done during the sum.11e.rs of 1949 nnd 1950, ·sponson.<C! by our Society. 
The article serves· to show the high quality of tLe work 11.nd the high 
caliber o.f tt.e man wt.om our Society wu yriviler.OO to sponsor . Dr. Berg 
noW has &n excellent position with the Cdifornia· (oil) Co, with offices 
in Dcmver, Before leavin5 r.linnc'l.polis. r.e presf'lnt.ed the 3oci-:ty with a 
i::OP'J Of his entire tt'.esis. Ti":is· may be borro\ied by •my mo!lber of the 
.5oc1ety upon request. 
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The follo,.,ing.article 1'135 aucmitte:i k'y Mr. 
Ara P. Rickmire, one of our charter ct>i::bci·s, 
a local attorney who h.aa devoted rmny yetir11 
Qf study and research on. the tb-eory:of "Th9 
Precession of the F.quinox 11 • He recer:.Uy put 
into book form the findings and results of 
this research. 

f centu~~!;e:;:v~n a~~~~~r;~dt~:t:~~~n~t~~~~i;~~ t~~ ~;:).0~~~1 ~~a~iyt~ 
earth on a vertical axis (westerly) one in ev'?ry 2"J765 Yt""'lrs. No po:r...tion 

I. given except tha.t th"! ends would be on the /,retie end ArrtArctic·Circle!s, 
(The north end is about on the bounday betw9en Norway and Sweden). 

The said wrftprs have not boon enpi.neers end h'tve overlooked tWo 
very iinportant points of natural law. 

l. Tq. ptJrpetu11 te the earth, o.eturfJ devised thl': mc-v~ment to keep I 
centrifugal forc.e from expandinp- thi:? earth at the Pqi..m.tor indef-

1 initely, ·until the earth vt<":.i:\.d ha11~ bee;n notl-,in,.. l:i:ot n flat Ci.ac. 
2. That the terrific :n<imentum of a swift :aovin~ cony turning in 

-~=~~~!lih:~~~~s a a:l: :!i:~a;~' t~~ ~~<>;!!~ ;!!~~~i~;: t~~~~e 1 ! 
the slow ,movement of 6 feet per day yrc;sterly does Mt affect. the 
pOsition of the axis poles. 

. When these two points o.f natural law iire admitted, there will be 
no trouble in establishing the cause of·all earthq',:;ikes, r~currinr. ice 
ages, 'vOlcanoea and the changing climate fror.:. time to tib':. 

'I'.C!. those wqO._ hi:ard._ the leci.ure on and MW the views o.: S;.1tzbergen 
at thEi'University, Novecber lJ, 1951, wt:re shown the snow c..,vered islands, 
and, as vre terrn today, perpetually froz~n gro~a. J.t th'i Mme time the 
audience heard and were shown evidence of tm billion tons of coal laid 
do\fn in different periods of earth history whkh contradicts the perpetu­
ally frozen surface. The ten billion ton:i of c9A l' means a tremendous 
ainOtint of vegetation, .mostly timber, proim Qn said islands in different 
p'e'i-:lods of the past. This further, means little, if any, frost for long 
per.iods of time . The foLlnwing is thq explanat1.Qf'I for the phenom<?na. 

By rca_son of the precession of the EquiMX'!S, the· islands today are 
in latitUlfe about 80 degre·eo; - 10 degrens from t!":..! axis pole. In 60CXi years 
from f!OW~ .the said islarxl:s- .will be k practically thct SBl'le latitude as 
'Sc.o~land :is tpday and wil! be in that same latitud<'! for ov"r 12000 years. 
This l::.eans that the said i.slEnds, wit.h the ht-lp of 1.he Gulf Str~, are, 
almost, frost free for one half of the timt' in every cycle of 25765 years. 
This is the reason for the vegetation that now sho1Ts up in th<'! coal. 

There will be no ev1dence of palm tr.,,E'!l l\S there is in the vicinity of 
Fairbanks, Alask;:i nor of any coral as the climat.i of Spitzberg.,n never gets 
warm enou~ for that. '!'he said i6land.s are to'> close to the North Ecliptic 
Pole to have th1 variation of climate that A.la.skA shows today . 

J.. r. Rickrnire. 
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ERA PERIOD 

GEX>LOOIC HISI'ORY OF NORTH AJIERICA 
(After Fletcher-Pa~es 262- 5) 

CRUSTAL !10\'~T:! DEVELDP'..IENT OF 
PLANTS AND ANIMALS 

• 
Page l 

ROCKS 

CASCADIAN Rr."VOLtrl'IOO . !rlount.ains of tha west devated Qgaln, beginning in the Miocene and continuing to 
present tioe. 

!l 

~ 
~ 
f 
j 
~ 

i 
:§ 

'a . 
..; 

REC~:t ' Elevation of l!.arginal lands (coast<! Man dominates the scene . 
(25000 'ft·) plains) Civilization ber:ins . 

PLEISTOCENE 
(2 million yr. 

'PLIOCE2''E 
(10 million yr 

Uplilt continues in the west. 

Glacial periods alternatinr with 
~ rntervOls ____ -

Grand Ca!l.yon teine cut by reju­
venated Colorado River 

Elevation of the continent con­
tinues, part.icularly iJ, the west . 

{Hin:.alayas uplifted) 
Erosion in Grand Ganyon begins. 
Climate coor--

":~ aa~~~I~p!" r~;e~~~~:\~r~~as 
apelike man , to Heidelber g man, 
to Neanderthal man, to Cro- Yag­
non, to modern man . 

Appearance of manlike !E! in Africa 
In Enf'land, eoliths (flints) ~ 
~~ .. 

Primi ti vo ca ts and dogs 

loose deposit3 
only 

loose' deposits of 
glacial origin 

Mar ls and con­
tinental depos­
it:!! ; sands, 
gravels , etc . 

!­

MIOCENE 
- ------ -------'------

( 15 million yr 

.__ 
OL1GOCD1E 

Crustal disturbance in the west Hor ses and elephants show devcl-
with extensive surface flolfS (ig- opment. 
neous) (Tailloss apes in Europe and Asia) 

Climate cool I Birds and tl!ees modern 

(10 million yr l!arpinal seas only 
F.qua.ble climate 

Elephants appear . 
Mammals dominate the land51 and 

A t lme of erosion ~---

Primates have disappeared in N. 
---- - ___ _j_JmeTillDc· 

Sediments of all 
kinds including 
phosphate de­
posits 

Consolida.ted 
and unconsoli­
dated sedi­
ment s 



GEOLOOIC HISTORY OF tlORTH AMERICA (cont) l'age 2 

ERA PERIOD CRUSTAl MOVOONTS 

EitE Only about &f, of continent cov-
(20 million yr ered and only on margins 

Cli.m.:lte mild 

oEvELO~T OF 
PLANTS AND ANIUA.LS 

Rise· of inode'rn oittlal.s, and birds 
First primates· appear. .__ -­
Domiryance of modern flowering 
pl&nts (seed bearing) 

OOCKS 

All kinds of sedi­
ments, many of them 
unconsolidated 

J.J1RAJ :IOt.; Rl'~'OLUTION. Rocky i.fts . formod . Great ipncous activity from Mexico to Alaska. Appe.lacl.d.acs 
elevated ai~n:n:___ --=---_--

~RE.TACEOUS I Widespread submergence :f t.h<' IExtinctioti ~f din~~:::~e~- of -

.(60 million yr) I continent for t.he last time elTd;~nd m~ls be in. - - -

I
I ~fiowering p~ appear with 

. ereat l.OCrease of modern l.nsects. 

,JURASSIC r Nevadian Revolu;-ion nt end of Giant re~ilcs (dicosaurs) 
po million yr} period. -forminF Sierra ~evad,a, Toothod birds - - -

I . JXiast ~' ~ othP.r molint.liiM I :zai:;~i~~s:~!~pear . 

I 
I Appalachians penepl.mt..od I Cycads and conifers dominant 

P3cific waters encroach~ on l.nnd. Conifern bec<::JQC modern 
I Climat"." arid 

kn:J..:iDIC ~ ~Palisade disturbl'J.nc~-:;;;;-s peri.od~mi;nce of reptiles 
KJo million yr) I acc:ocpanied by volcanic activtty First .mammals 

Cycads and conifers the most com-
Continent emergent I mon pLm t~ 

I ;;~~~~~~ly on marbrins 

----------

All kinds of sedi­
ments, but V1"ry 
often they arc 
unconsolidated 
Chlllk present 

Sandstone, shale, 
and limestone 
with fypsum 

Sed1m1·nts, but 
no lilllestones 

J 
Igneous intru­
sions and sur­
f/ice flows 

The events of geologic history outlined in this table corresp:md to the rocks as we find th~m. The rocks 
on top r.ive us the history of most recent times. To l'Blld P,eolQgic history, like human history, beginning with 
thC' csrliP.:it times, this table must be read from the bo:ttom up, stllrtinr. on page 4 . 
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GEOLOO"IC HIS1'0R! VF NORTH Mi!ERICA (cont) Page 3 

-E~ P:RlOD Cml'STAL MOVIDE?lTS 
T 
I D!::VEL'T OF PIJJITS AlID ANIWA.IS ROCKS 

APPALACKTAN REVOLlJTION. Upflift of Applachian region. lro•.mounced mountain-::iaking epoch, the world over . 

Clilllate cold ('!ther inverta~ - eluding much salt 
'l'iidesprea.d arl.dity Vt>"'""Vel'Op1rxmt of rept.iles 

Oisapp~rance of many old types of I
FERllIAll 
(1.0 million yr) 

I 

Continent emergent. E>.tinction of trilobites and ~ · ~d~enh, in-

l 'ENNSYLV/INIAN Repeated rise and f~~ of land Gr;t forests of s~ale tree~ ~hiefly shales ---I 
I lnnts . Rise of seed floras 

(40 million yr) W'll'm and moist climate ferns (spore-bearing) with much coal 
E k11ch swampland , resulting in f.!£!_t Fir5t feptiles 

~ l------"-='o=o=l~d~epa=zsi=t='-------+:I="='e=e=ts~·=nu=m='r=o=u'=--'"_d_l_a_~~·----1--­
ltl MISSISSIPPIAN 
·~ (30 millian yr) 

~~ 
§ E I -
~ ~ nE'.'C?HAN 
i:i.. ~ (40 million yr) 

~ 

! 
~ (j~:i~llon yrj 

~ 

Ofm":IVIClAN 
(60 million yr) 

I CAMBIUAN 
i 100 llll.llion yr) 

Tow.u-d end of period , mountains 
raised in s. E. Canada and sou th 
ern Appalachians 

During most of period, land sulr 

Crionoids nume1·ous 
Ffahes ll'Oll developed 
/\r.Jphibiana numerous 
Forests ££ ferns and conifers 

Sandstones, shales , 
and many limestones 

merged and warm 

Aeadian disturbance eoos period~ t ""rine fishes nu..erous 
!.!ountain~ N. Hampshire, I first a.mph. J.bians 
Vermont, Maine, and near- by Brachiopoda prominent 
Canada . Volcanic activity Fir~t ~ (tree ferns) 

Chiefly limestones; 
but other sediments 
found 

Widespread submergence in the 
central continent 

No mountain making, but lo'cal 
volcanic activity 

Taconic and Green Vts. r.:iised at 
end of period 

60 % of cott'tinent subm<'rged 

30% of N. America sutmerged 
Cl imate !0.ild 

I--
First lard animals (scorpions) ap- Conglomerates, 
pear.--- sandstones, and 
hbu."ldance of reef eoral.s shales wilh many 

~i_:_s:._~nd~p=la=n=ts=---------l--limestones 

Invertebrates still dotiinant, but 
fir!lt vertebrates ~­

&pr!!rn!np: of coral s and fresh- water 

Widespread 
limestones 

Slato in Vermont 



Effie Burch McWethy «as born in !!eno;i:or.ie, Wisconsin, in Oc:toh<'r lBBL.. 
She 1'BS educated at #ilwaukee Do-.mer and at the Chicago Art Instit'.Jte and 
she ta.up.ht art in the State Teachers College in Duluth. She l'l88 ~rried to 
Hsl llc·,-,•ethy in 1915 and they leave one sonJ Devid a. of !ilnMapolh;. She 
died on Novecber 2nd, 1951. 

Mrs. Mc'o"lethy•s irlterest in the Oeolodcal Society prf!cedes that of 
its founder, her brother, F.dward Burch . Beforo there wus any organization 
she was proud of F.Cbrards study of geoloizy and his determination to $hare 
his aeticities with people of all ages. She herself gavo more tin,e to the 
study of birds and throtlih a program of year around feedins she filled her 
garden at ell se~sons with birds rarely seen in the city. 

Mrs . Mcwethy contributed of her talents to the wor-k" of her church and 
to the St. Anthony Park Public Library. The tribute paid at her memorial 
service for- thnt unselfish effort was a very beautiful thinp;. Hi;,r own 
scientific achievements are quite unknown to 1..ost. of hur fri,.nds. Her 
brother, Dr. Frank 8'..irch pP.rsuaded her to lenru to use the ophthatitoscope, 
and at Hill~r Hospital she made water color t.aintin1~s of the retina of the 
eye. NO cne without £!'e1~ ability and infir.ito t:-aticnce could have done 
this oxact:...r:g work. Som:? of h'o'>r pabtings h3ve been published sr.d sor.e are 
still on e•;.ih1tion <"Jt the tin.:.versit;.- cf ·nn~.!nt.:.< in the collecr.ion for 
teachinrt p.ir:::oses estatlished by Dr- !hrc!\. fbwt?ver, no accompli.sh111cnt of 
lr!rs. »:W1:t.1y s comp.'l.re rttb her OlTl1 f:-i ·nJlinc.es anc. pn3onal nrmth. The 
members of the Geolotrical Society 'lfill ag:-·~ w!th heir rector who said, 
"She was able to bring to all she t¢u.ched a hetilth and vitality, for she 
r-adiated.the fruits oi' -r.he s9irit . 11 The Society has 1011t one of its most. 
beloved members. 

Mrs. L. W. Kin~. 

It is wit~ regret we announce the- passing of 
Paul Denkowitz on F::-iday, November JC, 1951. Services 
wore held at Gill Brothers Chapel. 

¥.r, Denkowitz was of R retiring disposition never 
seeking the limelight, thus perhr;pa W'l:S not too well 
known to most of our mombers . !t w11s rtppnrrnt to all 
of us however, that he \<SS intensely interested in 
the natural sciences. A re~l stucknt, one who w11s 
tireless in tis pursuit of knowlePe. Mr. Denkowitz 
was a member of the Geological 3ociety since 191.0 
and an ardent. ::r.emOE:r of the Astronomy llnd Audubon 
Clubs. He will be 1d.ssed by hi~ many friends, 

Lorc:t.ta E. Kop::>en. 
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Benjamin A. Pratt was born on ::...,vi:mber 11 , lRB'. 1 at ,.,'\discn .-Ji9consin . 

His people moved to '.-!bneapolis in 1$9;:., .. hen he \ft.'aS in High School his fa>nily '19 
operated a sm!lll dairy . In addition to his l'ull share of dair;.o work he ~ept up 

1 
his High School studies and j:>l.ayed on t.te rootbnll te:un . After the dairy was 
sold he worked in a er.ocery sto!"e . Here one rL;r the first, grarEfr:.iit came in. 
A customer asked r.ow !!IUCh they were . tkn S-1.ld 10 cents apiece Cir :? for a. 
quarter. Tho man said he'c! ta.;;:e a quarters Wt>rth ,.nd Ben sold the:n to him. 

After Hizh School he attt!nded the University or Minnesota and o:raduated 
in civil en~ineerinc . As a civil en,~ineer he hid out the Ki.r.~:: liif,hw:\y . He 
also des~r,n'"".::! t!".e curves in the Jrd ,\venue l:rid;c . t!~ tau-ht· at. douth Hir;h 
School from 1919 to 1940 ~en he retired to care for his :vifr. who 1.:as ill . 

Mr . Prl!t.t w11s an active c~urct ·.rorker and choir 9fnP:er , 3t-fore tl".e 
Y. !-i . C. A built its m-1ny fac.:..lities herEo ht.>- mana.ged a ,e-ymn:isium in cor.nection 
with his church work , 

On Sunday evenin- 1 Dece:nber 2), 1951 1 he c!ied suddenly of a heut attack 
while driving ho:ne in his car 1 

His son Perry H. fa a Capt'l:in fa tt.c Air F'orcF stntioncd in rA'c"11-1.ny and 
-was unable to come home for v-_e funcrfll . 

1'he funenl services were !:e~ti in ..:t . L'1kf's "-_pisco~l :hurch . T~e text 
used 11He W'lS moved witt: ca::ip:_ission tOW'l.rd t e'l 1 "Ind He bE:'""" to te•ch them 
tltlny tr.ings". ?·!ark 6th Cl'.'lptt:r, Jl..t.1 Vc-rse . 

He will Oe buried at 3u.'1Sct .;e:nc:-1 l .arl "fan his son return~ . J.-'.r , 
Pratt was a JllC'nbtr of thE. 3 . ..... . z. Fi'1terriit) and a .emb~r of t'1f Geolo-ic'll 
Society or }~innesota. He tC'O:o:: a f.rnt inttre!Jt in tr.e Joci• t;-.· nnd wP.s a 

I :~~~:e~r n~~edBu~~t~~~ s~~~i/~s;i}i!~~:~;~t ~~£ ~!s.:i~~~ r~~e'\~~r~:ry--· . 
Hr~ . Hden HoW3.rd . 

T~e followin'.' poE:lll by ,.;r . ?r,,,tt W"l.S suXU.ttc1 to u'.I :.ie\•c··!il 
monl.hs a~o and 'r:e feel it is net !'nl:· a: ;ropriate b-..it fi+ t inr>: 
to hfa :11.c:r:.ory to pt:blish it !\t thi:- tb:u.• . 

a Ph.ilo5ophical t;ew Year 
by Btnj . A. i'ri.tt . 

The New Year ha5 been wclcome1 
A."ld held to hi"h appe>l · 
The Old Year started out the same 
But. tm-ned out to be rc<.i.l 

Let's re-iic'"!l~r.r our sui:ce!ises 
C-.n- fail"-l?"eS 1 ld 1 3 f-Jri?,l">t 
S::r..e thinss we plaMed on doln,r: 
•. e just haven't reached a.s yet 

Still, cf course1 wo:: st<trt ll£''lln 
It C'll1 1 t be othtrwisc 
Hith hO?" 11.nd r,,it.I" 'lnd sturdiness 
Cur fee.rs will 1ir.i'nh:e 

--=====-- ·==--- -- -=----=-:--::....---=----:--
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