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" given result r.iay be equally achieved by 11 Grcrit force acting 

vory quickly, or by a Slllilll for ce acting through l\ lonv, poriod of ti.'nc , 

It iii! the t.riunph of Geology, as a science , t.o h!lVC dc:nonetrAted thnt we 

do not need to refer to vast , unknown, and terrible causes the relief 

features of the earth, but th!lt the kn01oln aq,encies at work today are ca::i-

pctent to produce the:n, priJvi.C.ed thev Mve enoucti tbe . 

E'irss'ln 1100 Schuchert 
Intro:tuctory Geology 
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For those of us who missed the Isle Royale trip or 1963 , we ha.ve 
obtained the not es of Or . George!' . Schwartz who was the trip leader, 

t.OTl:.5 ON TH"r. GEOlX'." ".iP I.:ill dOYALE 
Sy: Geori;e I'!: • .3cl",wru-tz 

Editor's Note: 
Or . Schwartz , h r tlal'.Y years a (Pr.logy i'rofeas• r on the !ltarr • f the 
University of J.l.innesot..a, gra~l>::n.t;d Crom the University of l\isconain 
in 1915. His maj{.r we.a ~olc.i;y. Or . Schwartz, after taking his 
ma.ster i s deg:-ee in 1916, wen<. to work for the Copper R'l.nge Co:npany 
on the Kf'\·; .. , 11".1,· PenL'""lsula . He served in the First riorld .~ar and C£me 
to the Univers:!ty of Minnesota as an Instructor in 1919 1 where he 
received his Dcctor 1 S de13ree in 1923, Dr . Schwartz was Director or 
the Minnesota Geological Survey rro . .1 1941 to 1961 when he retired . 

Geologically, I s l e Royale is ~iore closely related to the 
lti.nneeota coast of Lake Superior than to ;uchigan, of which it is politics 
a part ; or to Canad.a which is closest geographically . Isle Royale National 
Park consists of the mai n island , some two hundred sma.ller isl.ands and many 
s:nall rocks and reefs . In a sense , th" s~ll isl.ands are merely lar~e reefs 
lined up with the main island as dehrmined by the geologic structure. 

I:ile fl.oyale is About forty- five miles lon11 and eirht miles at its 
greatest width , One of the intert!Sting 'l.nd picturesque futures are about 
eevtnty long, narrow 12.kes . 

The topography is rugged with e:encral northeast t.rtnding ridges 
and valleys . The ~altitude is ab• ut U.00 rreet above Se!l level or 
800 feel aboVt: La.kt: Superior . The "backbone 11 of t.he island is known as 
Greenst.one iUdge nl\Ced f?"CI!l the thick lava flow 'llhich h"s resisted erosion 
more than thinner nows and other rocks . ~t e-.ch end of t'":.e main i9b.nd 
where th6 ridge disappears beneath thfo "W!lters or La.ke Supt.rior it reappears 
to form Passage Island 'lnd Gull Isl'l!ld on thf: northeast !lnd Gra.ce and 
W.::i.ehington Islands on the southwest . 

The. lan flows , conglomerates and sandstones di!> (incline) gently 
to the southeast at r ight angles to the. trEtnd or the iebnd , As a conse­
quence the ridges usually have a rcntlt. slope to the southeast and bre!l.k off 
abruptly to the nor thwest giving a so-c11lled 11s!lw-tooth" topography. 

It has been noted above that Ielo .toyale 11!1 goologically relattd 
to tho Minm1sota coas t , s o this requires explanation . Like Superior occupiE.s 
a groo.t downrold or syncline in the. ancit:nt rocks of tht1 rt.gion , Thus , in 
a gener'll way, the layers of rocks on th~ norU. i!lhoro dip south<irly and on 
the south shore northerly . Actually in the. wtst,1rn part or the 1-ike between 
Kewt1enaw Po~t and the Minntsota !l.nd Ontario shor'"' the dips 11re to the north­
west '.l.nd eouth~!l.st respE:ctivEly. Thus , the rocks or the Minm.sota coast and 
Islb. rtoynle a.re on th<. north limb 3nd those on KuW{;s ... n:i.w Point on thu 1m11U1 
limb or the dmmfold . This 1119.jor structure; in turn explit.1nfl t.h< 11noar 
trend or the. rock l!iyt.rs on Isle aoy"lle . 

T)",., pnd0l:li.n.1r.t rocks of th. uchipt.l.sp,o l\rE. !I. sc.ritis of law. 
flows with tr.t.ich !.?''"" interbOOde:d sandsto~l.S -ind CUl"IF"lr>"'l1'Mtes . In l!"Cm.r-il 
the lt!.v:i Clows gre'l.t.ly ?rt'lonin'l.te on ti~ 11->1Urwt.at e~<j.., • f t.hc iP.hntl ruYI 



s'lndatom.s 'lnd conglomcr'.l.tes on the nort~n.'!.St sidt: . l.aV'l flows a.rE. the 
prcV'\illng rocks on the J:inn<.sot<i. cO'lSt froo Duluth to Gr'l.nd Portage B'l.y 
!lnd "!lao occur on lucillE> Isl:rnd so•1th or Pigeon Point. . ~'lStW'lrd the 1'1.n 
flows trend under thc. bke toll" rd Isl1.: Ro1""1lt , Older rocks occur on Pigeon 
Point '1.nd the C'U'l!!.dbn co~st . 

ThL rock which .akt..s u) th. h.Vll flows f:ills ;n t 't vi.::ia'\l cl'!. SS 
of b'lss.lt.s , Th1;!1< .. 'U't.. d.,rk ~ny to bl'\ck, fim .. -.;r!Lim.-d 'lnd •n. chc':dc~lly 
CO'tl;ll<.:x . The princip!ll c.le,1(:mts in ordi.r of abu~Kbnce o.r1:1: ox c,;n, silicon, 
!lluminum, iron, calciu.a, 01gnesia~, sooium, pot.:issiuci, tit'lnlun . The 
princi·)!l.l mint..r'lls 'l.rt. fc.ldspar , pyr~:x.c.nl;, olivim:, maunutitc- ilmenite !!.nd 
V'\rious minor ;,tlnt..r.'.lls :'.md 'lltt>r'ltion products . Th<. rnost signifiMnt fe!l.turE: 
of thio flows in tht. f'lct th'.!.t :i.ftt:r t!";!;! hv'l pound out, 11\9 bubblt-8 rose to 
tho up1)1;r p'lrt 'lnd w .... n tr.:ippc;d b~ th< chill<.d surf'lCt.. in cont'lct with the. 
'lir . L'lkr h(;'ltt.d lllt ... rs SE.e~d tlu·ou,:~ t,hu ;>erous, vusiculAr rock 'l.nd de­
ositud min1.;r'lls in tht. vt.sicult..s . 11hi-;n .'illo.d, tl'.1.. vusicul ... s !H't. c.:illed 
!lJJIYgdUlLa 'l.nd th ... rock is 9ro!:xrl~r c!ll<>d 'l..ny.$dn.loid1l b'l.S'llt . B!· custom 
thc;,su rocks '\re co.n only c:i.llr;.d ~r:;d.:iloids . :\ furtht..r cornplic11.tion is th'lt 
ll.8 thi-.; flows moved tht. chilh.d upp1.r portion broke up 1nd b1.C'll!lt.. j11'!lbled :is 
movu111unt continuud , This broken rock w:1.s tht..n ccr.u:mtt:id by h V'l or b:· SLdiment 
'l.nd thE: rusultin~ rock is c1lltd brc,ccia . L·'tl.r, tht porous and brokt.n zones 
W(lrC' th< locus of ':linC:r'llizin!'._ solutions Which 'lltc.rE:d the: rocks, i.speci .. lly 
to chlorit.ei, t:1pidotl., s1.rPEntinc. .:md so;n1. n:itivti COP!kr in favort.d localities . 

Th1.; !Ulin:s of thE '.l!ll.Y!:d'lloids 'lnd ot.hl'..r C'lVitit.8 conhin the min­
t:1r'lls which :ittri.ct th-. 'lttrntion of collectors . Quirt:a (includin3 .:i.pte) 
and cri.lcitt. 'lr(. most '.'.lbunC.i.nt but such minc.r"lls '\S chlorl.strollte { :rco:nstone), 
thomsonitu 1 V"lrious z.eollti:os , pr;,hnit ... , l'lu:nontitt.., art> nost COM.'lOn ·ux' m!llly 
othc.rs occur in 1 fC>w loc:ilitics . 

Too :nuch dct'lil on the rocks in not dt:Sir'lblc. for tht.1 pres .. nt pur­
pos1s but ce:rt'\in f1.:ltures m!!.:· be obs1.;rvc.d ft..nd r'l.iSt. qut.8tions, In ..;enc.r'll the 
eize of &rnin or rocks which fOrtQ '.l 01.lt is rt.htud to t.hl r'lt.; of cooling. 
R'lpid cooling rt.~ults in :l fine enin, slow coolin: in '1 CO'lr'SE: .:_r'lin. Thus, 
if "l lav:i Clow 18 thick , s1y r:nny tt:ns or tJVl.n hundreds of Co.« t 1 it will bE.. 
r.iuch co3.ra&r gr:iin<;d in th., cc.ntE:r th'ln 'lt the botto"I , The fim. - .:riint.d b~s:i.lts 
wi:rc C'lllcd mtilA.ph!rr-cs by the e'U'ly ;::colo_illts . 

In som ... clses the laV'1 , while still ..... t dc.pth, cooled sufficirntly so 
th!lt it b<;ciril. S'l.tur~tt.d with so;1. E: mintr!.l, usu'\lly ft.ldsp~r , Bnd ll\rgt. cr yshls 
fo!"'nE:d 'Ind then wur ... crnbt:ddi:d in " fint.-gr~.in..,d m'ltri.JI wh1.;n tht flow coolt.d 
after wc.tru8ion . The rssulting rocks a.rt. Clll ... d porphyrit~s . dom .. of tht. rocks 
n(.;'lr Rock !hrbor Loc!zu doubtl .. ss show this tt:ixturt.. '19 do1:1s the 1•Gre1:;nstone" flow. 

It is dc.sir1blo to dcscrib<. the st:.quence of flows, S'lndstones , con­
glomer3.tu8 tJtc . 1 in sorncwh1t mor1; dd:iil with p.,rticul'lr refi.rcnc<.. to those 
oxposf.d ,st th .. L'lBt end of the. isl.a.nd ncu- Rock H"lrbor Lodgq but first a fc,w 
more notos '!bout tht: gcnt..r'.ll situ'l.tion . About ont. billion yc!lrs ::igo ther1; w::i.s 
a tr<>r:1 ... ndous pc,riod of volc'lnic truption, app'lr1.ntl; c<..nttiring wh~ru L'.lke 
Su!krior is now loc:i.t<..d . ThE.. flows. cvidtcntl!· oov1.d out fro-.a 'l centrtl hi.:;hhnd 
whtJri. hug .. fis8ur1;s su~plhd thu molt(;:n "!1t1..rill {hV-:t) , Th.,st. flows ue now 
bust cxpost:d on Kuw...cn!lw Point, the North Shore. in Kinnt..sot1 'lnd on Isle Roy!.h. . 
Thos6 ~acd :ilon: tht. North Short:. :irt: tht:. t.!1.rlii..st 'l.nd t.11080 on Kett()enaw Point 



uid Islo Roynl(I tht latt:r St..rit:s , On Is11:1 .t~r"-1., the. lowt.r :ind 0;.'lrlit1r flows 
c.re on tht. northwut part of the: rshr.c! '1.ncl 'lrt. intc;rbcdded with thin S'lndstones 
and con%10JWrc.t1tl!I, (Conglomtntc. is £111s..-nti1lly,,. CeJ!lontt.d M"avol . ) Al!I time 
went on, tht flows W(lre !£-~r nnd thv Ot:;ch,ni~l s&dimtnts (s'l.nd 'Ind gravel) 
l!IOrc abund'lnt so th!.t the southw.sst p'!.rt of the ishnd , th'.'.t is fro~ Siskowil 
Bay to R'linbow cove., the rock consists ... ntircly of si.ndstontt o.nd congla:i.t:rate . 

The totel nu:nbcr of flows ..xpos1,;d on !sh doy'\l.,. h.'\s not bt.0;.n 
:iccur:it1;tly dutt.nnined but a cross-s ... ction b'\scd on ll. dh .. ~nd drill holes by 
th<> 1iindi~ Coppcor Co:ninny (citc;d by L~ne in th1 GE:olo,ic'\l Survey or llichi&"J1, 
VOlUi'JC VI) Shows 169 b!l.Sllb llKi MIJ~'1.loidS .11.nd l.B int( rbc.ddcd S'lndStOnes Md 
con:loou.rates. It is prob!l.ble th!\t SO'!IC or tht: 11.myi;d_'\loida citt.d b1:.lon.:- to one 
of tht: bns'\lta so tMt tht; total flows nu"'\bcr is aor.1c.wh.,t leas th'ln 169, but a few 
C1or1. occur to the southeast b..,yond lht. 1 ~st drill holl.l , 

Rock H(l.rbor Lodge is locc.tt.d on 'l n~."C'row peninsuh butwc;t.n Rock Harbor 
and Tobin Harbor b:i.ys. Thu pi:.ninsul!. is 'lboc.', 5 mile& long .'Uld onds at Scovill 
Point . Tht: rocks on both sidt>s of Tobin Hi.rbor bolong to flows which Lane 
corrcl.. ... tt..d with tht: "Ashbed" Group Or K1,;w.,,.Mw Point , Tht:s(I consi8t or b"l.S"llt 
porphyry and scoriactous con:;l001eratl.s. A lon,'!, S<:rit.s of islmds fom l!IOSt of 
the outc.r (southt.:ist) bound'lt'y of Rock H1.rbor md , :i.ccordi~ to Lo.neis m.'l.p, 
these consist of :nottltd (ophitie) b:i.salt11. Not far inland from Tobin H"lrbor 
is the. gre:i.t "Gnt.nstonl" flow, th ... thick~st flow on Islu ltoy3l llld. prtosum:i.bly 
corr1.la.tt.d with tht> "Grt1:.nstone11 of Kt:w6cnaw Point , The guologic structural 
control to tht. b'.!ys, (harbors), points, ishnds, ridets, snd l'lki:s is a. most 
conspicious fenturi;. of Isl£ il.oplo .~rchiplh!!o l\nd can bo 'pprc.ci."J.tud only by 
study of 'l good 1111p. It should be ~ph.:i.sizi:d 11gsin thr:1.t this pronounced line11r 
structura is o. result of a ro.thi:r regulo.r northC.:!.Stc.rly tri::nd of the seri1::s of 
Gently, south&nsturly di:1pi.ng, 1.:i.v;i. flows, sandstone "lnd conglomtrr:1.t1;1s. The 
dips on 1Ano 1 s mp range fro:ll. 8 to 32 dogree11 with thosb on the northc.'lst side 
so:newhet stu.pc.r tl"1'1n on tht> sOu.tht:!!.st si~e . The closut, shown neer Rock 
Hi.rbor Lodgt. 1 is 17 degrt~s on Mott Isl.·.,,J , 

A Poe:::i of Tribute 

Now in aeologie&l circles the ruu:ie of Dr. ~orge H. Schwartz 
Is as well known ~s in the music world the l'llltlO Horowitz, 
And his often fellow author with his rock not waxy sul 
Is ths noted geologist by the name of Dr . George A, Thiel. 
Minnesota •s Rocks and Waters they wrote in fifty eight , 
But a quc.rter century earlier were listod their bullotins of 4 thirty three date . 
The Geology of tho Minneapolis-St . Paul Metropolitan Area by Schwartz in thirty six 
Covers about the same amount of ground today, so how is that for tricks? 
Geology and UndE>-rground Water11 of Southern Minnc.sota by Thiel in forty four, 
As co-authors of A Guide to Minerals and Rocks of Minnesota giving descriptions 

by thr:i score. 
These a.re just o. few titles of their many publications 
Without even l!l&ntioning their many Geological Socit.ty banquet orations , 
Which are o.nticip!l.ted and appreciated to no emall degree 
By all the t:1e::nbors of the Minnesota. Geologic9.l Society , 
This summer Dr. Georae M. Schwartz vas our trip loader to Isle Roy:ale 
Where we learned much geology on that part of Michig9.n' s soil. 
Through the years the help and leadership of these two wise geologists and friends 
Have benetitted and c;ncourage<i us in our geological ends . 
And we wish to say thank you to Dr, Georgo M. SchW'lrtz and Dr, George .-.. Thiel 
To Worn we C!lMOt exactly s~y how grateful wt tcel. 

"Pat"Sui:r:iertield. 



ASTROLOGY and GEOLOGY? 

How good are you in llllking geological predictions? A J:l8.l1 named 
Edgar Cayce has made SOC!.e geological prerlictions which appear dre.'llatic and 
catastrophic, 

Edgar Gayce who died in 1945 w>:!'I !Mown aa 11 the sage or Virginia 
Beach", Virginia . He gave 14, 000 "rea1ingt.'' bb.-een 1901 and 1%5 . These 
11 readings" included descriptions of event!! \.hr.t he visualized as happening 
in the past or which were about to happen in the future, They included both 
world-wide occurence and small scale event!! involved with the personal and 
business lives of people . 

&igar Gayce believed in the lost continent or Atlantis ; he thought 
it wu destroyed 7, 500 years ago; he believed that the last great. flood 
occured largely because of its sinking, He had predicted the California and 
Japanese earthquakes of 1926, He had predicted that the center of the earth 
would shift with respect to its axis starting in 19)6. 

Sane of his predictions are not very specific in time, but he thinks 
that the Great Lakes drainage will eventually be into the Oul.f od Mexico as 
the land areu north o! the Great lakes rise in elevation. 

Catastropllic events predicted are that New York will be de!ltroyed 
sa::ietime between 1958 and 1998; the western coast o! America will be greatly 
changed; Japan will go under the sea; Ilorthun parts of Europe will change in 
a very short tine, Cayce thinks these chtmges will take place after som 
breaking up in the South Pacific, notably Hawaii, and elevation changes in 
the ?lediterranea.n and Etna areas, together with land risings in the Arctic 
and Antartic regions . He sees the changing location or the poles and new 
land rising along the eastern seaboard and in the Cllribbean Sea. 

These predictions which were contained in the "readings" by F.dgar 
Cayce were usu.ally not made with tho topic of geology or the earth as the 
subject 1D11tter . These predictions came out by way of C:i.yce, for example 
being asked by a businessman whether his business offices in New York should 
bo expanded, the reply of Gayce being nog'.ltivc with the prediction of the 
destruction or New York . During these "readings" Cayce appeo:i.red to be in a 
deep sleep or trance , Edgar Cayce 1 s predictions go aa far as the year 2100 
A, D, at which time h& sees the rebuilding of New York , 



"Minnesota Rocks and i-iaters" is the subject of a slide lecture 
offered to boy scout troops or the Indianhead Council 1n the St , Paul area . 
This lecture is sponsored by the Geological Society o! Minnesota. . The 
slides are baaed on the book "Minnesota Rocks and Watcrs 11 by Dr . George A. 
Thiel and Dr . George M. Schwartz both now retired fra:n the Department or 
Goology of the University of Minnesota, 

The Lawrence Kings celebrated their 50th wedding anniversary New 
Years Eve . Although this anniversary W311 kept e secrot from their lll8ny 
friends , Mr . & Mrs . King 1 s son and daughter-in-law flew for thei occasion 
from Riverton Wyoming where their son is an Episcopal minister at the Arapahoe 
Indian Mission . 

A close friend Hrs. Oostall personally pr esent ed the Kings with a 
tree decorated with 50 silver dollars . This r.ioncy is being given to the 
Arapahoe Indinn Mission through their son W:irc . CONGR.\TUL.\TIONS Mr . & Mrs, King I 

George Rickert, Hartha Peterson, and Ara Riclanire have been on the 
1963 sick list, but we hope thst they are all well on the road to recovery. 
George Rickert has been re~llimr sa:ie of his trips ls.st year on one or which 
he said he found thi:; finest lliestone deposit as fu u h!lving 'ln even polished 
bvel surf:i.ce of glaciated stone , easily obhincd in thicknesses of one to four 
inches and sizes frO!il two inches to four fu,t at V'llders Wisconsin west of 
Hanitowoc , but it had to be the hottest day of the yur, almost., He also 
st:lected the following poe=i frO!:! the W. P • .l. . Review which is entitled: 

"Every fu.n 1 s 4 Diamond in tho Rough" 

Mind is the master power that molds and makee . 

And t.f.an is mind and evermore ho takes 

The tools of thought and fashions what he wills , 

Brings forth a thousand joys, a thoua'lnd ills . 

He th.inks in secret and it comes to po.es 

Environment is but his looking slaas . 

Though m:m a thinking OOing is defined , 

Ftow use the grand prcrogati vu of mind . 

How few think justly of the thinking few 1 

How m:my never think but think they do I 



THE sua.JECT rr "'""Ll!"'IP \ \ • 

The membership of our group ie not :incroe.aing and perhaps we should 
aak ourselves ..my n.ot and what cn.n wo do about it, The attendance and interest 
shown by most of our membei-s is very go'.'ld.1 but it set'!D& we have failed to 

· introduce enoUfh J"leW ~oplo to ~·~-;i g:'O'.''-' end h.vo fa.Hod to hold their con­
tinued interel't. Tr>e opiniun c! ur_e c.l' r ·:~ n.~mbcrs is that more &dvertis;lng 
through newspaper and radio cha!'ll'lels snolL.d be done; we have advertised ir­
regularly and in too few ways, 

Other coa:i.ents have been mode that new members could bec0e1e ac­
quainted raster if name tags were used, and they might. be encouraged through 
the use of introductory reading 1!11.lteris.ls or book list.ti. After the evening -
locture

1 
a short.'DICll!lbors discusiiion period which could include displays of 

pertinent fossils or geological samples might offer new member s e chance to 
ask questions end to get to know other members. Theeo ere a few suggestions , 
it is up to oach of us to consider the subject of membership and what we can 
do to encourage now members~ 

11Letters to the Editor" on the subject ot me1:1bership or on any 
other topic ot interest to mt::nbers would be appreciated. 

BOOKS OF INTEREST 

Two recent books ~ch discU:Js different aspects of geolo!'.Y are 
!. Hole !!: ~ ~ £!'.. !h! ~ by ~1illiMI B:i..sccm (1961) and The ~, 
Meteroites !£!!!. ~ edited by ibrba.~a M. Hiddlchurst and Gei=ild P, Kuiper 
~oth books ere available 4t the Minne'lpolis Public Libr-i.ry . 

·, Hole at the Botto-l of ~m, Sec. give;s the history or how the Mohole 
project was started, descriptions or the equipment that my be used in the 
rock drilling and of thr.: kind or information that ™Y be obtained . The author 
diacusses lMnY geological questions which the Mohole project hopes to answer , 
The book is written with the laynwi in mind and offers much stimulating reading , 

The second book The Moon, Meteorites and Comets is a more technical 
book with al.cost half of the book written on the subject of t:teteorite!I , Es­
pecially interesting \GS a section entitled llMeteorite Oiatribution on Earth" 
written by H. H. Nininger, 1n which he tells of how the difference of the 
rtiported meteorite findines in Illinois and Kansas was largely found to be 
that -the farmers of Kansas were alerted by a series of educational campaigns 
as to what meteorites !lhould look like so that many meteorites were found in 
Ko.nSlls, but in Illinois where there was no educational program, few meteorites 
wer& found . other sections of the book give descriptions of meteorites and 
moteorite creters . 



1961. FLID T .. tI? 

Now is the t:b.e to start 11boning up" on tho geology areas thAt 

you will want to Visit this s=er with the GooloPicn.l Society of Minn-

uota under tm. le .dership of Mr . ~JJ\rk l- .;t.tengill in the western states 

of Wyoming, Idaho , Colorado, South Dakota and Nobraska. The bue trip is 

scheduled for June 13- 27. 

!o.roas to be s~en include escArpr:ionts At Chadron Park, Nebraska, 

dinosaur fossils(...(. Dinosaur National ~!onument; Groat S11lt L'\ke with it's 

salt flats; an open pit· copper :nine in 13ini;ham Cl!n"on; l~v.<t bf'dS ne<ll' 

Idaho !-'alls and lava beds at Craters of the Noofl ; Grand Teton National 

Park; dind rl.iver Canyon, the Big Horn Mountains; the Sb.ck Hills; Bad­

lands National Mom.ment . 

Hot springs, raging rivers, crystal caves, fossils free tri-

lobitea to dinosaur bones, ghost towns, buffalo herds, elk - these are 

a few other attractions that !:lay be seen. The oountain and plateau areas 

tha.t we are going to cross contain a wealth of mineral deposits - ~old, 

silver, copper, iron, lead , zinc, uraniu::i., 1511,lt, coal,, asphalt, oil, bau-

x.1te, and Mny ge:n miperals. 

Fron the Niobrara plains to the shoros of ancient Lake Bonne-

ville with some of the most picturesque of the Rocky Mountain scenery in 

between, this is a field trip that offers just about everything. 

The included schedule gives the route nur.ibors of the roads to 

be taken with the :nileage given between largo towns and totaled for each 

day. The trip will cover ap;iroxioately 3400 mUea. 



Fl.LLD TIHP 
Gr.OLOGIC.J, SOCILTY OF :amn:.sar;1 

June 13 thru 'Z7 , 1964 

St . ?-'lul to Up ls . 10 
US 169 •;mkAto 85 
!!inn. 60 1forthinM.on 97 
Ia . JJ - U3 75 31ow:: City ll . 91 
US 20 O'l!dll.._ r:cbr . 125 400 
~ V"llr.ntinc 111 
US 20 Ch:idron 139 

S:lt . nitc June lJ 

!!:3 20 _ bu.!_k~ _ _ ?!1-. Jg9 __ Sun~'l.y .1. - Jun£ !!< ___ _ 
US 20 Dou.glns 62 
US 20 - 87 Cnspe r 43 
i;/yo . 220 Huddy Gap 73 
~ ·--- -A~~.lins _ _ _ _ _ !±2 22i ___ -·- _tl2!!d:!Y..&. Juno 15 
US JO .iyo . 789 Craig Colo . 117 
US 40 J1,;nsc.n , Uto.h 106 
Ut:'.1.h 149 Dinosaur flat 11. Mon . 10 
U3 40 Vtrn'!.l __&__2,,5>e6· _ _ _ Tu'-"'"""'d"'ov:._, ~Jun""-' ,,,16,__ 
U$ 40 Hcbu 129 
US 189 Provo 27 
~- _ __l!i.~ L:llce f~ _ 20 2Q6_ _ _ .. e<ln1.osday , June 17 
Ut1.h 4B Binghl->n C:myon 25 
Ubh 111 S!llt::iir 25 
us 40 !?-J.lt 1.3.kt. _C,i-!:L__JO lQQ. ___ !h.urSd11.y . Jung 18 
TI$89---- - ;~:n~ke fil~ 

36 
____ ·- _ _ Fr!<b'lL..._.[~ 

US 89 f Brighc..':I City 20 
us 89 Login 26 
91-191- JOO Poc.ltello, Id:i . 96 
US 91 ldl).hO F'lliS 50 22A Si.turd!ly Jun& 20 
US-20=2r- -·Cr:ltcr50r !·loon ·a6 -- ----

~U3~1~9~1-----"~"'=~7:"'~'---- ~~ ___fil__ _ _ _§i,tndw June 21 

Ida.ho 32- JJ Victor 45 
Idaho 31 Sw-tn V"llley 37 
ys 26 - - -- ~-~I:°fir~~ _ g 19§. ____ lio~d~ June 22 

Return to J'Lckson !f_O_ AO us·-·9 ____ --·---rtor"lfl -- 30 

ug 26- 287 Riverton 1)5 
US 26 Shoshoni 23 
U.S 20 Tht.r:nopolis 34 

~~-i~7~~ -- - ~~- 256 
US 90 Gillette 67 
US 16 Custc;.r 116 

~~Lhil~~~tfit?.on . ~~ )27 

US 14 K"ldokn 19 
!@__l~ __ Hu,r~ _2~!!. ___ E_ifuu:,_J!!fl~ 
U3 14 L.lkc Benton 104 
Minn 23 M!l.rshilll 33 
~inn__!9-=. i..,_ _ ~1£t_C!_t_i (,.!! _14~ ?79 
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