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The Society is devoted to the otudj.- of GEOLOGY 
and MI?EliALOOY for their cultural value . 
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MEEl'Il~GS : October to May inclusive , 7:)0 P .M, every !fanda;r, 
not n holiday , large auditorium , 4th floor , P\:.blic Library, 
Hennepin Avenue and 10th Street , J.!inneo.polie , Hinneaoto. . 

~: June until Septembe1· inclusive . Visitors ru.·e 
very welcome , always . 

~: Residents of H~nnepin und &.:naey Counties $J . OO 
plus $1 , 00 additional for husband , wife , or dependant fe::i­
ily members ; for students and non-residenta , $1.00. 
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EDI':'ORIJ..LS ALG:!ll R. SY!:E 

!lID lr-S'!' :sm:RA'l'IO~· OF G:::OLOGICAL SOCTI:'!'ES - CO!l'VE:'.1'IO!I 

J\lrl61nt; by the comments of the aeober s of the vari ous Societies conpti tu.tin,; the 
Federation , includ.111€; both our Olm me::ibers and those who came as delegates , a."'ld 
the letters we have sir>.ce received froc those in attendance , the Convention held 
October 19th and 20th was a decided success. ?or this we are very hanpy , and 
those who took po.rt in it should, and do, feel well pleased and well repaid for 
any effor t they nay have put forth . Fortunately, the wor k wus spread over a 
considerable per iod of tiae so that there was a aini!!!w=i of confusion at the last 
minute . 

At this time we wish to publicl y expresa our appr eciation of the efforts of ALL 
of those who in any wa;y contributed to o~-1.ng the oeeting a success. \lithout 
lioiting such generality , and at the r isl= of leaving aoceone 11off the record" , 
we ::iight cention particular s , Loretta ;: . Koppen o\U' co- editor and Secretary of 
the Society vho took care of rooc. reservation& , printing 250 extra bulletins , 
registering gu.esta , such things as table decorations and a cultitude of oth~ r 
details ; lira . Mary Lupi ent who took care of bo.nquet tickets and anisted vi.th 
the decorations ; Charles 3 . Preston, Jmior r. Heyden , Star.ford F . 3orc!a8ll , 
llillia:i :;:: . :iHn&-'lel:l , Joseph V. Zalus:q, 1..:ra. Lulu C:aluat::r, B. • Vilaon, Fr~: 
Fleener, Elmer ii . Br o\ffl , Theba Sr.eed , Prof. Geo . A. Thiel , Dr . D. :a . Lavrence 
and l.ra . :.avrence , Patricia !inox, Dr . JoL"l W. Gruner, J:ilton l'hompson. ?he part 
played by ea.ch cade the occasion a succeu . l~o one who waa reqW!:ated to under take 
~· task , r efused, ar.d all cooper ated beautifully. Our thlll'lka to each and every 

The J.:innesota colors , :aroon and gold, vere anplied to the procrSC1a and table 
decorations and even the flower s . ~e r.rMd ball r oom of the Lu1:1in&ton liotel 
\\·as very appropr iate a.>:ld suitable for the occasion . .:"he faculty of the Geology 
Deparb:lent of the Univer s i ty .,..er e our especial g\l.e'!'ta. :>r . Lawrence of the 
:Botany !lepartl:lent p!.Ve a splendid lecture on Pe..ricutin a."!d won our highest pr aise. 

All in all , it seemed to be a.'l occasion to be rmeobered , and a very good t i t:ie 
and pleasant eveninti; was enjoyeC. by everyone . 

'I'he Federati on has added four new Societies durint:: the year , ~ely : the l:ichiran 
1-:ineralogical Soci,.ty of Detroit , the ChicO£,O Hoc:: and Linero! Club of Chicago , 
the Central Iowa Mineral Club of Des 1-ioines , and the liinneuot& Un1•ral Club of 
Linnea.polis . The Conventior. oade plans for publication of a ?edf!ro.tion :Bulletin 
to be :publighed, possibly twice e. year . It was felt that this would do =iore than 
a."lythini:; eloe to bring the me!:.lber Soc i eties of the Federation closer together and 
to unite them in their cocoon nurr.iose lllld for usefulness to t'ach other . ..,he 
Association also T!lade plans to. be. of sone use and &f'rvice in fosterin& a study 
of geology and id.r.dred subjects in the secondary schools, and the Associati on 
looks forward to success in these endeavors durin,; the ne~t ;ypar or two . 

Detr oit vas choe;en as the ceeting place for the 1947 o~etir.~ . a..'1.d it ;;a s SlJ&gested 
that the meeti ng be held in Auguat r ather than October . John i . Lihelcic of 



Detroit waa elected President; Benedict P . :Ba.growal:i of t-:ilwaukee , Vice-President : 
Loretta E. Koppen, !Hnneapoli s , Secretary; C. W. Yaggy , Dea Moines, :'reasurer ; 
and Ale;er R. S;rce, Minneapolis, Director for three years. 

The Federation also established the office of Historian and elected :Ben liur Wilson , 
one of the founders of the Society, to that office. l-lr . Vilaon haa had the 
welfare of the Federation forecost in his interest since the be,;innfr.g , and surely 
no one could organize this office and preserve for the future the record of i ts 
life ao well as he. lie think that this was a.n excellent step in the right direc­
tion. 

Ye regret tha.t the !-iinnesota loiineral Club was not an active me::iber of the Feder­
ation soon enough to be able to take a more active part in the Convention, but .,..e 
look forward to aoce future tice when the Federation will again return to Minne­
apolis for their tui.nual meeting and poss ibly then o.s the guests of the Minnesota 
tlineral Club , 

There lo a movement already started to form a national 11011ociation , and the Feder ­
ation resolved to become a part of that moveccnt . We can very confident.ly look 
forward to the time, within the next year or two , when such an organization will 
be :perfected . 

Ve aTef(l"ateful for the opportunity of acting aa host to the Federation and trust 
that our guests will return at some future time . And now we look fo r ward to 
another successful year. 

IE . SG"·IAR:'Z 1 S L:!:C:.t.llCi COURSE 

Dr . Schwartz 1s now well started on his Course of lectures to the Society. The 
fi.r•t few lectures are devoted to laying a foundation for a proper understanding 
of the economic wealth of geologic =:.ateriala we have in our natural resources . 
Vhen the course ls completed, those ..mo will have attended will be, ve believe , 
especially well pleased to have had the opportunity to learn sottething of the 
icportance of tt..e olneral vealth of the World. It should give us an understand­
ing and comprehensive knowledge of such great oines a.a those producing our copper, 
nickel , lead, zinc , iron , coal , aluminum, etc . 

We are justified , we believe, in using this opportunity to interest others in 
tho subjects of geology and mineralogy. Our member ehip fees are extremely oea,ger 
\then you consider the opportunities afforded . \·Te not only offer our members this 
splendid course of lec tures , but in ad.di tion thereto there will be other courses, 
valuable data sheets and outlines distributed from time to tice , and , of course, 
the Bulletin of the Society every other month . In oddition thereto , we have well 
organized and conducted field trips and. of cour!le, we should not overlook the 
fellowship and friendships we develop in the Society , No where else can you 
Becure so much for Your money. ··till you please make a special effort to bring a 
friend, or your neighbor , to these lectures? You will do thee a real service, 
particularly if you awaken in them aoae appreciation of these subjects which riJ.S;f 

lead theci to some greater appreciation of the works of Nature . 

Dr . :Edward H. 14:andell has taken good hold of the 11 job 11 of being president and pre­
siding officer of the Society, and he is doing, and we are certain will continue 
to do, a masterly job. 
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BULLETIU BOARD ~cm:anc G:.:OLOGY 

Professor Georbe 1: . Schvartz, Ph:J ., of the Department of Geology of 
the University of !Unnesota, is givint; the Society a. course of sixteen lec­
tures on ECOh'aUC GEOLOGY . i'hese lectures afford our me.."lbers a sple:'ldid 
opportunity to becoce acquainted with t~e principal 1:1inerlll deposits of the 
world and to e;et the infor!l:.ation in a..>t authoritive canner from a. creat teacher . 
Also , it is nn opportunity we s.."iould cake avn1la.ble. to our friends . It is not 
too late . Bring one or two ldth you to the lectures . PerhapA they, too , 
will be greatly interested. 

1946 
III NOVD'\ER 18: 

NOVEMBER 25 : 

IV m:camrn 2: 

DEC!l·iB:::R 9 : 

VI IEC!PJER 16: 

1947 
VI I JAUU.A.RY 6: 

VIII JAllUARY lJ : 

IX JA!:UARY 20: 

JAUUARY 27 : 

XI EE.BRUARY ) : 

XII ~:BRUARY 10 : 

XIII FZBRUA.~Y 17: 

XIV Y-!.BRUARY 24: 

XV HARCB ) , 

XVI MARCH 10: 

ORIGIU OF !U?aAL DEPOSITS II 

NO MEETH'G : to avo i d conflict with Audubon 
Society meetinr, and lecture . 

ORIGrn OF J.IH2!iAL D:::?OSI?S III 

~TION OF IU?i::RAL DEPOSI?S ?<> GZOLOGICAL 
S!RUC'IUR:E 

lll.Oli OE IIBPOSll'S 

COPP!:R DEPOSI1'S 

GOLD A!1l SIL~ DZ?OSE'S 

ran AUD zn;c IE..~sns 

D:::POSEIS OF ALl.JMIJM! , Tm A.l;i) mcir::L, etc . 

COAL DEPOSI:'S: 0RIG11i: GeolOf,;ic Distribution. 

COAL DEPOSE'S; Geocraphic Distribution nnd it.i; 
Significance . 

SALl' DL:?OS!l'S; (rhe Saline&) 

CLAY D::l'OSii'S A!ID CL>.Y PRODUC?S 

DZPOSITS OF FIIOSPHOROUS , GRAPHITE , SULPHt!R, 
ASll:ESTOS, AlJ> IZSSOR 1!0?~GTALICS . 
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"THE EA!IDS OF TIME11 BY G:::aRGE A. :"HBL, PhD. 

E!)J"'.'OR 1S l:O:'!:: Some years ago , Dr . Georre A. !'hiel addressed our Society 
on t.he subject of "SAliD" . !!any of our mei:ibers think of that lecture as bei ng 
one of the beat presented to us . ilith penrdssion of the author and of the 
i:inne11ota Department of Conservatior. , we are pleased to reprint below an article 
on the saoe subject written by Dr . Thiel for the official bulletin of the 
Conservation Depru-toent . 

T"!iE SAllDS OF 'l'IIGJ 
:By George A. '!'hiel , PhD. 

Chairman , Department of Geology 
University of ~!innesota 

'l'he noet Wordsworth once said, 11Wisdom is ofttimes nearer when we stoop than 
when we aoar. 11 Such 11 statement containa (~ood ceoloc,ico.l o.dvice and therefore 
let us stoop and take a.n excurs ion twong the sand .:;rains . ::::.O.ch i;re.in of s1u1d­
a.nd there are billions of them on even a i;i:ia.11 beach--could tell a lont" r:eolO(;ical 
story. Such a biographical tale would include the events lending up tu &:e!ormation 
of the crystals and grnins of ?:linerals in the igneous rocks long before the 
individual cryst.ah becooe grains of sand. 

Host sands are cocposed cainly of 1;rains or pieces of quartz (Si02) but cany 
contain varying 111:1ounts of such minerals as fel dspar , hornblende , OBt"'.:netite , oica , 
t;arnat, toumaline, apatite, zircon , n.nd other cincro.ls . All of these mi nerals 
vere once constituents of oassive rock formation such os cranites, diorites, and 
others , that vere subjecteC. to decoi:iposi ti on ond disinter,ration w:dcr the ever­
a.ctive processes of weathering and erosion. :'hes.e processes liberate and sort the 
unaltered cineral !;I"&ina and the unconsolidated aq:r ei:;ates of such uaina are 
called sand . 

Sarnia o.ay be classified in cany different 11f8YS--by origin , c!'lecical or 
cinerlllogical cocpoeition , geolop:ico.l or r,eographical distribution , ::rnin size 
uses , or cocbinations of tvo or oore of these cethods . ·l'he princiJ'al types of 
d""\osite bnsed on the canner of de"position are (1) rive r sa!lds , (2 lnke-bed sa.Tlds , 
() bt>a.ch aa.Tlds , (4) glacial sands , and (5) eolian (vind blow) sands . 

All of the above types of sar.d de!'osits are found in Hinnesotn . Furthermore 
most. of the sands are very cocplex cineralogice..lly . ':'he reason for this CO!:lplex­
i ty is that cost of the sands in the state are of glacial origin. In other words , 
great. , alowly-aovi rl(; ice sheets crushed and t;round r.iillions of &ranite and other 
types of boulders to !)QJ"ticlei; the size of sand i17ains . As the glac i ers melted , 
the water C.erived from the ice tended to sort the flnnd from the coarser pebbles 
of r,ravi'.'l size, and much of the fino cln:: Wll!l carried in suspension to 1:1ore dis­
tant bo.Blns of accUC1.ulation by the J;:lacinl outwash stream: . In many deposits , 
however , the sani and ;~ravel occur as an intimate mi:o:ture . 

So::ie aands are neo.rly pure ounrt7. (silica sand) . One of the rurest quartz­
so.nd formations in the world (99'f.Si02) is thE' white sandstone foroation that crops 
out 1n the wa.lla of the t:ississipr.i River vnllcy, in the ._'win C'ities area. . '?he 
sands of this foma.tion , cr.lled the St . Peter 5a.ndstonr , have had a. lonr, n.nd 
vnriP.d history . I'roc the fact thct only quartz r,r:i.ins nre present in the fonaa­
tion , one concludes that nll ti"<e othrr lesn resista.r.t nineruls uere recot•ed by 
decocpoaition and disinter.ration prior to the deposition of the quartz sar.d . 
Since the forcation contains ~.arine fossil£, it ·.mdoubtedl;,· a.cc;.;.;:::iulnted 1n an 
anc i ent epi - continental area. Its i;:eo;raphic distribution inC.icatea that sicilar 
ear.de were deposited over en nrea iroc eastern Colorado to central he!'.tuclcy a.>i.d 
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from Minnesota. southvard into Oklahoma and Texas. :Becauae ot the high silica 
content of this foma.tion , it i s oined. a.t many places o.nd used as the chi ef raw 
material in the oa."lufo.cture of plate glass . A typical installation is the glass 
plant of the Ford Motor Co:i.pany in St . Paul, \there the sand 1s cined by under­
ground oethods on the land a.t the plant . 

The Jordan sandstone that i s exposed in the vallt of the St . Croix valley 
at Stillvater, and at several 'OOints in the vnlley of the Minnesota. River, near 
Jordan , contains nearly as ouc.~ silica as the St. Peter foro.n.tion. :'he u;pper part 
of the Jordan , which has a total thickness of about 100 fl!et , is composed of &ands 
"'1th co.ny reconstructed quartz crystals . :'he crystals are hexagonal vi th short , 
shnrp pyr81:1inds on both ends . Since quartz is very had (it vill cut t:lass) such 
crystal sands are used for sandblasting. When the sand grains ore forced througb 
the nozzle of a blasting hose under high air preaeure, the sharp ed.r,es and points 
of the cryste.111 carve inscriptions or other design11 on grnnite in a fev oinutes . 
It is used nlso quite extensively for cleanina: metnl caatings and for redl'essing 
the exter ior of stone buildi ngs . Sands for such purpoae11 nre mined at Red Wing, 
Eggleston , o.nd near the city of Jordan. 

Sanda from both the St. Peter and the Jordan sandstone formntiona are used 
for mo.ny other purposes, and consequently they MY be !'!hipped and sold under 
several names. A high-grade silica sand iB slaaa sand to a alo.sema!:cer , steel 
sand to a steel colder , grinding sand to o. stonecutter, a11phalt sand to a pavecent 
contractor, facing said to a concretebloc&. ciaker, and furnace sand to a fou."ldry-

:Because of their ca.ny variations both physically and cineralogio:::ally, the 
sands of tannesota are adaptable to c:.a.."ly indu11tria.1 uses. The four.dries require 
sands that vary !roe loamy clay to clean silico. sand. or gravel, the character of 
the caterial used deper.d1-ng on the kind of ::eto.l to be poured, tt:e ahe of the 
caating, the aurface desired and the place in the mold vhere the sand is to be 
used. Fore core work a quartz sand free from clay is preferred. So~e organic 
bond.in& material ia added to the clean snnd . Great.er perneability is obtained in 
this canner than is pouible where clayey or loa.oy sand• are used. A colding 
sand is a silicious sand having a cli;.y content jUlt 1uf!1cient to bind the sand 
grains together , but not enough to fill the voids betveen the 11and gre.ir.s. When 
such a cb:ture ill moistened slightly , the mass ma.y be molded into any fom c!esired , 
retaining thi& form when dry. 

':'he Hinckley sandstone , which is quarried extensively along the Zettle River 
near the city of Sandstone , contains strata that crumble womewhat during quarry 
operations. The screenings frOJ:l such layers are comriosed of suba.ngular, rough 
grains which offer good atta.ch!:!ent for bonding material and nre consequently used 
for refractory purposes in foundry practice . The Galesville member of the 
Dresbach sandstone, the Jordan , and the St. Peter so.ndstone11, are used also in 
many of the foundries in the southeastern part of the otate. 

Grinding nnd polishing sands are sharp, tow;h , hnrd sands free from clay or 
foreign anterial and sized for use in snv1nr, , cuttinR and polishing stone and for 
grinding and etching glass . The size of the oo.nd \'&ries with the character of 
the material to be worked and the kind of work to be done. A plant for processing 
such sands is operated e.t Hendota. 

Burnishing sand is a fi?".e-grained, clean, tour.h , silica sand with grains as 
nearly round as :possible used in rolling dovn and burnishing gold decorations on 
chinaware and porcelnir.. Tue sand should be very unifoftl in size d th the grains 
about seven thousa.r.dths of an ir.ch in diaceter (80 i:ieah). !he quartz {;Tains of 
the St . Peter sandstone are except1or.a.lly vell rounded and cuch of the sand is 
of the size indicated. 

lly far the greatest tor.r.age o: sa."ld and gro.vel is ueed for constructional 
p\U'poses . These sands are all of glacial orir,in and were deposited as nlluvia.l 
sediments in the oajor valleys or as products of clncial outwash at the J:l8.Tgin of 
the retreating ice sheet . So::i.e deposits occur as alluvial cones Znovn as ka::les 
and others are serpent-shaped ridges or eskers that represent deposits iaa.de on 
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the noor of subr;lacie.l. or superglacial streams. In most i;lacial streams the sands 
were waahed free of clay before they were deposited. 

The occor:1panying table shows the aaount and value of the sa.nd and gravel pro­
duce._ in M!Meeoto. in 1944 . 

Molding sand 18,502 $ 21.107 Wilding 
Building pU.rposes C01:11:1ercial 684,369 $ 304, u'> 

Co:!!nercial .... 2, 453 4-01,477 Gov 1 t contracts 1>1 , 578 21,155 
Gov 1 t contrncts 2 , 786 1 , 017 Paving 

Pa.vine CoDl:'lerclal 1>26,1>23 201,5)4 
Comercial 223,71>o 97, 720 Gov 1 t Contracts 5,287,990 363,129 
Oov 1 t contracts 42 , 217 14, 101 Railroad ballast 2 ,128,350 584 , 91'> 

Grinding and pol1sh 16 1 , 603 1 ,509 Other uses 0.~K~ : t; $i , 5i~ : ~~~ Fw·nace 103 103 l'OTAL (Gravel) 
E~ine 7 , 25" Jl , 081 
iilter 664 2 ,158 
Rnilroo.d ballast 171 , 949 37,928 
Other u&es Am ---5..J.la ~~:t ;~·~~ G. 9, ~~:~;~ $2,6~ : §~ TOTAL (Sand) 961 ,1>97 $589, 732 

The recent meteoric shower, observed in this party of the country, 
prompted us to look up a few de.:'ir.itions. !'heee t'la,y be interesting to 
you, too. ,. .. they were to us . 

~: A tern applied generally to BllY phena::tenon or appearnace 
in the atcosphere and even to whirlwinds , clouds and 
rainbows. J{eteors are often claaaified as nAerial 11- winds , 
tornadoes, etc . : 11Aqueous 11-rain, hail , snow, dew, etc .: 
nLuminous 11-rainbows, halos, etc.; and 11 Ieneous 11-shooting 
stars . Geologically, 1t is a celestial body thnt enters 
Zarth 1s atmosphere. 

~: A stony or metalic body tho.t has fallen to !:arth from outer 
apace. liote the difference between 11mcteor" and "meteorite 1~ 
:'he visible light phenomenon in the aky is a 11ceteor 11 , 

whereas , a body fallen to Earth ia a 11meteorite 11 • 

~: Thtl science which treats of meteorites. 

~: A apecil'.1.1.ist on the subject of meteors. 

J.'.Z?EORIC SHO~ A lcrge nu::iber of ceteors appearing on the e:ime night or 
on successive nii;hts .. 

One of the countless s!:Ulll solid bodies in the solar syste;:i 
which bt!come !:leteors upon entering the 2.arth 1s ata.osphere 
and meteorites if they fall to ~th. 
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:BY CHARLLS F.. F?.:S·?Cll! 
==~~-=------ -·----- --;:....:...-::==.....- ~-=-==--==-= 

The trip to the Grand Canyon sponsored by the Society and 
lead by Past Preside..'\t Charles H. Preston, was so thoroughly 
enjoyed by those who went that we have asked i:r. Preston to -;ive 
us an account of the trip so that we could pass on to you n. 
description of the places and events which made the trip of such 
r.rE"at interE"st . ·re feel that although this trip was a 1:1a.tter of 
r.reat r~sponsibility and strenuous effort on the pa.rt of the 
lt'a.der, it is a oile-stone in the history of the Society. So1:1e 
of us have been so bold as to su.r,gest to Lr . Freston that he 
repeat the perforoo.nce next year, possibly to the lla.d 1a.'1ds ar:d 
]lack !!ills o.f South Dakota . ile would 11;re to have your reaction 
to this suuestion . 

·!'he cost extensive, and probably the most successful field trip s:ponooreil by 
the Society , was undertaken duriI".g the last week of Auc;u.st, and the first week 
of Septe::iber, 1946. :'wenty-eight l!l~bers and f;Uests asseobled at Sa.l.t Lake City 
for the trip to the Canyon . Our objective was to visit the Gn.r:.d Canyon a11d 
adjacent rer,ions vilere the greatest story of Geolof:ical history is unfolded in 
the most llciited area, of ar.y place in the world . 

The group consisted of seven automobiles and aue~bled at Salt la'.~e City on the­
afternoon of August 26th, whr-re coofortable acco1X1odations had been arr~ed in 
advance at a aodern A'J.tO Court. S.zie drivers started a few ~·s earl~ , so that 
four groups vi£1ted the Yello,,;stone ?ark before aeetint; at Salt lake City. All 
of the grou!)s frund tice to visit the :Bad Lands of South Dakota ar.d the 3lack Rills 
en route . 

lfonda.y, August 26 - J:ost me~bers took ti:ie at Salt. Lake City to ca:te a study of t.\e 
various shore lines of Ancient Lake 3on...,eville, so plainly seen in the forn of 
11 benches" at various levels above the precent Great Snlt LS:..c . So::le hnd tine for 
a s..,1.c in that briny inlo.nd sea, si:r to eight times as se.l t:• as the ocean . Host 
ce:ibers visited tr.e Eorann :'aberr.acle, and the :·aturol Science Uuseum at the 
State Capitol. 

::Uesday, Auzyst 27 - '!'u.esday morning the party left sine,ly a.'1d in iroups aouthward 
over the High Plateaus of Utah, for a visit to 3ryce Canyon :'ational Park, where 
the spectacular erosion of piI".1 sandstone presents a far.tastic picture. Thia 
formation is of Locene Age, representill6 terrestrial sediments of Cenozoic Era , 
the fifth and final chapter of 3arth history . ':'he beauty of the pinMcl .. s and 
spires carved by theeroeion Ca.Il?'.ot be described. wo cars of the r:roup diverted 
to 11 Cedar Breaks", another nParby ::ationol nonUJ:Jent, presenting a si::11lar 
erosional 11 scarp 11 in the same briF.,ht pinl: sandstone at a.'1 elevation of over 
10,000 feet. The entire party of ~wenty-eight reaeee:;ibled at Zion i;ational Park 
for dinner ar.d lod;,tng in the ru5t1c cabins at the Lodf:l' in that park . In the 
evening a special illustrateli lecture was rovided for our ,;r'Ol.l.p by i1r - Grater, 
the chief Park :·aturalist. 
~~u~~ - Ir. the !:lorning !·ir . Gra.ter led our party for a short trip in 

the Park, stoppir.g at points of interest for sho:-t talke, and describing the sig­
nificance of these points. liere the Virhin River has cut a r.arrov ~orge ) ,000 
feet deep 1n the 11:1avaJo 5ar.ti.stone1t, of Jur&Btlic period and "::eaozo1c 11 Zra or the 
fourth chapter in :arth ii'.istory . The f!.oor of the Canyon is flat, ;.'roviding an 
excellent location for the 1oc4;e and Part:: headquarters. It reoinda one a~evhat 
of Yose:iite Part: , t.!loug.h on a somevba.t soallcr cc:·l ... 



At 10 :00 A. M. , the party left for the Grand Canyon Lo~e on the torth Rim 
of the Canyon, windinr: to the top of the Plateau, via '1Sw1tch bn.cksn, and then 
on through the unique one-:::iile t\U'.nel, v1eWif16 Zion Canyon fro:n the nwindowsn on 
the f111:1ous Carmel Hir,bwa;.. . ':his route afforded beautiful views of the cliffs of 
the cross-bedded, w1ndblo1ro sands of the ?:S.vajo Sandstone Jura.ss1c Age , above re­
ferred to, which nlso cocpose the White Cliffs of Southern Utah . further south 
near Kar.ab one pns£es over the Ver:::iill1on Cliffs, composed of the Wingate Sandstone, 
of nTriassfo n ap.;e, one period older than the Jura sale. Sooe of the party stopped 
for lunch at 11Js.cob Lake" , beautifully located in the Kaibab !:ational ?orest, and 
which contain• the largest sta."ld of Pondirosa pine 1.n America. Here wild deer a.re 
so I•lentiful that bunting is encouraged by the national Park Service. This excel­
lent hi;-,hvay p,raduolly rises to the sw:uni.t of the plateau, 9,000 feet in elevation , 
n..'ld then, as r:radually, descends to the i;orth Rim of the Grand Canyon, about 8 ,000 
feet in elevation. This plateau is apparently quite level, with nothin& to indi­
cate that it reachPs such heights. At the ~forth Rir.i , reservations had been made 
for the entire group. After getting 11 settled", end a first r,li::ipst! at the magnif­
icent spectacle which is the GrlUld Canyon, the party drove to the Walla \lalla 
Plllteau , for a view from 11 Ca:pe Royal 11 und 11Point Imperiu.1 11 which provide the gr eat ­
est pe.narnmns of the region covering a diStMce of over .50 miles . This view 
includes the Painted Desert to the East, San FraneiBeo :.:ountninsto the South, and 
Lt. Trumbell to the West , with the CM::on !!!Ore than a mile deep in the foreground. 
·ihe party returned to Grnnd Ca."l.yOn Lodge in time for dinner Md an illustrated 
lecture in the evening. :'hey were then very glad to seek the co::i.fort and repose 
of their Los: Cabins. 

Thursday. Aur;ust 29 - In the mor!l.ir.g the pcrty gathered at the liotel Petio overlook­
ing: the Grand Ca.nyon e.nd listened to o. short lecture b;r the trip leader, explain­
ing the various strata viewed froo the ric of the chasm . Heretofore we had ~f­
icer.t views of the rocks of the 5th era, then the 4th era. Here, at one glance, 
in t!le mile di!~p car.yor, ve saw rocks of tht! Jrd , 2nd n.nd 1st ems, all before us 
at a single glance. It must be ru:bitted , however, that those of the first two 
eraa were almost too fnr do1ro to be fully apprecieted . The part:r left at about 
10:00 A.H. for the trip to the South Rim nr.d Bright Angel Lod&e. This lodge could 
be seen at about only ten ailes distant althoup,h it was necessary to drive 215 
milu to rEach it, in the absence of winr,s to fl:r ncrosa this great chase . ~e 
route lrd bA.c:: through the Kaibab Forest , then ea~twnrd , over the down slope of 
the Ea.at Knibab 111.;onocline" , about 2,500 feet , through liouse Rock Valley, the hoce 
of the only heord of wild buffalo in klericn, over the ?fo.vnjo 1lridge, across the 
Colorado, though the ~·rwajo ! ndiun Reserwition o.nd Pointed '."esert, stopping at 
CotoEron, thf'n hence to the South Rim . l!nny of the pcrty found time,en route. to 
Bnther quantities of the petrified wood, and we wE"re tempted to linger o.t the 
Indinn "villages" . At l3rit;ht Angel Lodge, the pnrty 11got settlod 11 in their 
q'UAI'ter11 1 reserved weeks in a.dvance, and thereafter onjoted o. r,ood dinner, a.nd. 
lecture and entertainment in the Lectw-e Room of the LodF;e. Others, includin& the 
lell.der, were too tired for nnythint; but !'.hot bnth and sleep. The trip through 
the deaert wo.s somewhat hot . 

Friday Aur,u11t JO - Friday ~orning provided thP. rea.l test. Most of the party wa.'lted 
Eo oEUdy the rocl:a of the Ca..'l;•on at close rnnr,e. :But so::ie were too timid or tired 
to ride the mulea into the Cn.!:yon. iiowever , about hnlf of the party went down, 
eleven of them for an overnight stop at Phn.ntom Ranch, o oilc deep fro::i the ric 
e.nd across the awirling Colorado River at the foot of 1lright Angel Creek. l'wo of 
the party walked all the way down returnint; the next dny. Two of the pcrty shared 
one mule , one w.:il.king dovn nnd the other .,..nlkin& back up the trail . Others walked 
about half we.y dovn as fo.r a.s Indian Garderi!lnnd b:i.ck !l.{;nin in one day. Still 
others took but a short w.::.lk part wcy dovn .'.!.lld back . Thua, 1:1ost of the party oade 
n first - hand study of the various strata repreaentin.g sediments of the 1st, 2nd 
and Jrd chapters of :Earth liistory , t.ltat is, the ArcheOzoic, Protero.zoic and Paleoi:oi1 
:!:Ta.a. Our party h!ld the advanta.£;e of a speci:i.l &filde. 



• 
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Saturda_v, AUsltUBt 31 - ~:e spent Saturday returnint; from Phnntom R1111ch nnd nursing 
sore muscles or incipient blisters due to rtdtrc the culc!s . J:rmy nttended Kolb 1s 
illustrllted Ucture describir.g their h..'\zardous bont ride throt¥;h the CMyon fr!Xll. 
Green !H.vEr, Utnh, to the present locntior. of Bolder Dae. 

Srmda\· SeptepberJ - Sundny cornir.g t!as G.evoted to tl'king f,t'OU, pictures e.nd core or 
less quiet rest . We had photo;:r.e.phers 1::. both quantity Md quality , fu>.yden, 
Bordeau, Jacobs, S;ne, Rowberg , Md ot.~ers. He hnd been inrltrd by tl::.e Park :•atur­
aliet to visit "the work shop a, and here ve were shovn an elaborate collection of 
fossils of plnnt a.-id anioal life a.."ld their methods of :preparir1c Md :presen'i.ng 
the:>. for public displey . "fe later asseibled nt the l:useu::i at Yavapai Foint where 
a B!Jecinl lecture was t;iven our part:,.• by the Park ?;a.trualht After lWlcheon, the 
party brol:e U!" into its individual grolJ!)s to do ns they plensed. !'.any too5:: e.d~­
tage of the op:··ortunity to cal:e observations from cony points or. the Ri..Cl. and to 
cia!'e their ovn collection of caoera souvenirs. 

f.;ondny Septegb.n:._?_ - i1e now left the Grand Canyon Vin the Hir,hway throllt;h C8.?:leron 
and F18i:sto.ff, after taidng a last look o.t the r.ro.nd epect11.cle fro!'l various places 
on the South Ric, including 11 the \fatch I'ower" . Shortly bofore ros.chir.g FlagstM'f, 
moat of the pnrty detoured five miles off the highway to view 11 $\U'l.set Cro.ter 11 , a 
recent (Geologically) volcanic cone at the eastern ed(,o of the San Francisco 
i-;ountain Peaks. l'hls extinct volcano 1-:hich spread lta cinders Md ash over a 
large area of the surroundins territory, is the only- prehistoric volcano in the 
world to be a.ccu.rntely dated as to time of its erruptlons. ~ls was done by a 
study of the ticibers in the Indie.'l huts buried by the ash and lava, and the 
application of the fa::lous 11 Douglas tree ring chronolot;y 11 • !'he date is thus deter­
mined at 1066 A.J. The lava, however, looks as fresh as though the erruption had 
occurred but last year. !'he cone seecs a good replica of that new Mexican Volcano, 
?aricutin. It ls about 1,200 feet high co::ipared to 1600 feet for Parlcutln. :I'he 
:Rlll"~er t;ave our group a short tall': on the fEaturea of Sunsl!!t Cratl!!r, so nao.ed 
because of the bright colors of its ric, and of "Ice r:aves" found in the lava flows 
r.ear by. In two days tine the :party therefore saw rocks lus than 1000 years old, 
others 2t billion years old, =d roc::ts of all lnterver.1ng 8f.~S. :he party left 
Su.'l.eet Crater about old.day for !1.Sbstaff where we visl ted the llorthl!!rD Arizona 
1:useUC1 \I!>On special lnvitiation of its director, Dr . Zdvin D. l:cKee. Dr . ~:clee 

1s the author of the little bool:let "Ancient Landscapes of the Grand Canyon Region", 
a E;eologic history of the Car.yon written by Dr. t:cXee for thl!! r,overncent and which 
our ce::ibers had learned to ad.-:iire because of the fascinating Geological Story of 
that 11GeoloE:ist's Paradise". Dr. '.'.c!i:ee. recentl7 Par~ Naturalist for the Grand 
Canyon, and now on the facult·· of Arizon11 State Unt.verelty, had been referred to 
us by other naturalists of the region, as the best present day student of the Grand 
Canyon . \Te were delighted to have the opportunity of meeting him and to hLwe him 
conduct ue throlllth that very intere~ting ciuseum devoted to the natural histor:r 
and archeology of Northern Arizona and surrounding areas . Dr. Hc!~ee proved to our 
party that he merited the distinction given him. He is still o. yoUJ1g cia.n and bas 
mn.ny years of research before hi~ . As thour.h the visit at thin r:iuselll:I o.nd the 
personal talks by that high authority were not enough, the pnrty puohed on to see 
1~-leteor Crater 11 before dar:~. )5 ::illes east of Flst~staff , This is a sight well 
worth seeing, 4 , 000 feet vide, 600 feet deep, o.nd cho.rl;r caused b:r the icpact 
of n large meteorite lr. what a Geologist would call 11·rery recent ;:eo.rs 11 • :'he 
party had reserved Auto Cabins at Winslow, twenty oiles further east, ....::ere they 
were glad to rest after a long day of sight aeeifl{;. 

fuesdaY Sente::iber 3 - '?he part;:; "bro!:e up 11 at ilinslow , although their continual 
thirst for sight seeing had r.ot been quenched. In individual. ,~o-.ips they visited 
the Petrified National Porest, the Painted Desert , the Ancient Spanish capital of 
Sante Fe, Cripple C'reek Gold Eines, a.'ld the very excellent cru.seu::i at Denver . 

Ve arrived ho::ie during the •-eel::end, tired but greatly exbllerated. :::very 
courtesy vaa shown our party by the ?lational Park Officials at the various Parks, 
and we learned to sincerely appreciate the Sational Parir. SE:rvlce. :'he trip oade 
our m1S:1bers conscious of a great lack of museW!1 facilities in our own State , and ve 
detemur..ed to do tnJ.r bit to pro::i.ote o?:e r.ere cocparable to our geolo1;:ic i.Clportance. 
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