




EDITORIALS: 

CHA?.L!S !" , ~ ••• J. For two y~ar , :'our ~tor has 
been tr~.:in~ t o loc.-·.te a cop:· o: :Jr , rkey's the the st. Croix !bl.le:;. 
So far PIS we $or., t1:h :!. s the onl;· •r tis on 'oh olor,y of thin vary in-
terestin:; l H:r· :::t is of ayie:c i,al i·:~ erest to r Socioty rrhlch, for 
some years n0'9 , ha$ been l" •• a..td a 1!:\e!:.n.ial ~ r.n&o to tho Da.llui;. . This 
little bool~ 1• an ab!ioluto nv.us'"" to any len ot' n trip to this place. li'c. 
know of only two co!l!C-n of t.his bot>k, ono in the library of tho Geology 
Dopartoont Of the U•h•crsity, c.nd rl·,· bcli·)VG lies Hinchloy has OilC • rie have 
CAnVCieeod practicz\J!iy every s econd hand donlor in geology books nnd scien­
tific pl".pcrs if'. the country , nnd ir. our do11Jmrntion tC" obtnin n copy , wo 
finCill}' wrctc tr rr.. llcrk:ey, hil'lsolf . Dr . !lori~c:' replied th"t if h.:J could 
find n C"1'Y th: t 11:i.o nf'lt a!J~ rc-~rinte'ld to a. definite ueo , he r1mtld mo.11 it to 
us and s!1ort1:r· therea:~ter , "IC. r ecei ved one inscribed 11 To the Geological So­
ciety of Hinnesota with Coi!iplir.ients of Chllrles P. "Berltey . " Ve will have this 
C(!PY bound and it 1'1ill "be t!1e ~uoperty Clf the Society. \7e a.re p-catly in­
de'oted to Dr . 3erkey for t his ;ift end \'fO nant hir:i to know that we R!'preci­
ate his kindees and courtesy trocendouely. Dr . llerkoy 1a an honorary m001ber 
of our Society , Proft!sttd:Gcolor;y in co1wnbia Univorsity , New York City, and 
Past President of the Geological Sociot;r of Aoarica . 

~· Tho fioltf tri!" scneon just closed , has been an es­
pecially intor~stin! O:lC and has bc:-cn unusually well attended. !he average 
attendence was 37 . ~o. leader s have been unusually proficient and those of 
you who have not attez:.ded have' r.issed part of yO'l!' geology education. Cur 
at ncere thll.Ms tp th.e cCCDi t.tee and the leadoro . l'J"i th tho return of tires 
and gasolino , however , we uill Cc able , next :·•ear, to h3ve a sor:iewha.t oore 
extensive progrl!!l re1:.ching "".J.t to plnces we have been unnble to nttend 1:1e­
cnuee of the shortage of these essentillls . 'l'hh will entail :-rooter respon­
sibility on the fiald trip cor.uittee , whoever thoy m.r>.:J 1:1o . r..i h.wc thoug.J.it 
tho.t there is n grcnt oppor tunity hero for socacone with the noccasr.ry b!lck 
eround , time , inclino.tion , r.nd or=-."\l\izinP. nbil1ty to tW.o over the wholo 
mnttcr of field trips . I t 11ould tr.kc souconc l"lho could tr>.ko considcrnblo 
timo C'.wa.y from his business or 11c-rk. lie 11ill miss Mr . :Burch ·"':l"O."\tly in 
this rospoct . It is ncccssnry for tho lcnd.'."r to _scout tho trip <'.11d to or­
e;nnizo it , got out a dato. shoot , posoibl y .::i.n itinerary, r.e ""·G done on the 
Manka.t o trip , and to see that the t r i"!' is made interesting to the mcrnbers 
--not only one trip , but all t ri ps . r hfQ would be a real service to the 
Society. If the s!)irit moves anyone so '!Ull.l!fied , n.nd 90 disposed , would 
you please communicate with the President or llil.Y tlenbor of the ~oard of Di­
rectors . 

STRUC'r\!RAL 1}30LOGY. 'Ihe Sociaty offero , b.:01;1nninp.: Octobor 15, a 
aoriea of 15 lectures on fa.c subj.:ict of 11 Structurfll. Gcolnror" b;.r ::>r . <:<·orgc 
M- Schwartz, Profeuor of Geolo!!f at the University of !linneeota. This is a 
subject that every i:r~ber should icri0tt sooethirtG about . ':e Ciould be.abl e to 
reCOl;lllze a fault , for inst=ince , or an uncrnforcit.y , a syncline , a d •ke , or 
Jointing and other features of the 3&.rth's etruct\tre "hich are readily ob­
served as we Journc:y about . 7e have had a full course on the proccasas o!' 
G<:ology . \;.:- know holi nature cnrv..'o lendscapo . Tf:is no" courso will help us 
to int'-"rprot some of its observed phonomona. Don't uiu a sineJ,c locturc 
and bo sure to intcrc!lt a friend or tno lf you possibly can . Thfo nill be a 
very intcr.:sting series of k ctur~s . Dr . Sch"'7nrtz is nn oxcollcnt lecturer , 
a fine, p&.tiont and friendly gentler.an whoso o.cquaint1·.nccship ;rou will enjoy. 
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L E CTURE COURSE 

1945-6 

October 8, 1945 • 
Dr. ifl::i. J , Luyten , Head 

Department of Astronomy, University of Minnesota 

De tober 151 1945 

October -22 , 1945 

October 29, 1945 

November 5, 1945 

November 12, 1945 

Vovember 19 , 1945 

!ovember 26 , 1945 

December 3, 1945 

December 10, 1945 

December 17, 1945 

January 14, 1946 

January 21 , 1946 

January 28 , 1946 

Feb:N.llry 4, 1946 

February 11 1 1946 

October , 1945 to February , 1946 
Dr. George JA , Schwartz 

Professor of Geol ogy, University of Minnesota 

ROCKS .Q! ~ .EARTH; Physical Character and Properties 

~ ROCK ~· of Sedimontary and Igneous Rocks 

SQf!. FOLDS f ; Description and Importance 

ROCK ?OLDS .!.!; Modes of Origin 

ROCK ~ ~ ~; Origin, De1eription, and Icportanee 

~ I ; Description and Classification 

FAULTS Q; Origin and Practical Icportaneo 

ROCX ~; Origin and Significance 

STRUCTU?.35 , in Unconsolidated or Loose Rock Formations , 
--- Landslido1, etc. 

UNCO!i?OP.MITIZS; Origin, De1eription , and Significance 

l.tOO?iTAINS ; Origin and Typea 

THE CotlTIN:!:NTS , OC?.Alf :BASINS AIID DEZPS; Hiltory o.nd 
- --- ----- - - · Characteristics 

INTZR!OR ~ ~ EARTH ; Who.t ITo Know and Infer About it 

EABTHQ,UA..X:::S; i'iho.t Thoy aro o..nd Relntion to Structures 



PALEDG!:OGP.J.?KY - SERES VI II TH3 TR!ASSIC P::RIOD 

The following paragraph will be repeated with each set of Paleogeographic 
Maps . These tie.pa, except those of :ai..rope , were copied froa SChuchert, as 
codified by !filler and other authors, and illustrate various invasions o!' the 
sea upon the continent . In past &!;es, responoi ve to great forces , the sur­
face of the continents rose , a.nd fell again, r.iany ticea . t!hon tho surface 
sank below sea lavcl , the sea covarod eroat arena of tho land. Tho processes 
of orcinion continuad to weer do:vn tho land rcctninln& nbovo son level , and the 
resulting ciaterial was deposited in the sea, tci become sed.ir.ienta.ry roci~. Thus, 
large area9 of the continent have con1e, in ti:De, to be covered with great lay­
ers of limestone , shal e and sandstone . :By a study of tho area eovarod by theso 
rocks , geologists have boon ebl o to outline , in a general way , tho limits of 
tho various invnsicns by tho sea. Thone eoo.o arc known au 11 Epoiric 11 and 113pi­
Continontal 11 seas . That ia, they l1orc sons upon thO'continont , as distin­
guinhod frot1 tho abysc.al deythe of tho ocean . They wore novor vocy deep , pro­
bably not much over 600 feet , yet m.,."\D.y thousands of vcrticnl font of CllJ.torinl 
wae collected in lill'.ny plecos in thoeo aoo.a , bccnuuo tho "eight of tho nccu­
mulo.tcd u...'\torir.l cnueed tho !loor of tho sen to grndunll;r sink, nu nw. mc.tor­
inl wna n.ddod . ?ortr tci fift;.• thousc.nd foot of CLD.toriol wo.a not wtcocoon, 
in tha great son troughs . 

Thll '?rbssic period. is tho beginning of tho l.!oeC1:..oie ore.. :>.iring 
thie period there was little floodi114!; of the continent , !'ractically none on 
the Atlantic Coast , so?::te on the Gulf and Pacific COL\Bh• 38sent1ally it was 
a period of erosion . The signifi.ca.nt feature in the Zaatern half of the 
continent nae the verJ ccnsiderable terrestrial depoai to extending froc 
Virginia to Hova Scotia.. l'hese co"sist of groat thicknose, up tn 20 , 000 
foot of sandstones and s.'1ales , usually r4!d, or red to grey in color. 'ibero 
was &OC'.IO extrusive lnva sheets intorbcdded , tho Po.liendoa baing tho cost 
notable one . In the i7cst, also lPra;c a.rems, fro•1 Cc.no.M to Toms, woro 
covorod uith terrestrial deposits. Corcl roofs ubound on tha Nost CC10.st 
from Cci.lifornin to Alo.ska. Bocuu:rn of tho oxtanei vonooe of tho r,ypsum nnd 
salt deposits , it is thought that tho climate was mt1ro or lous :i.rid in tho 
wostorn pc.rt of .America. Too much is not knr17n t.'lf tho climnt~ . but it is 
thought to h!wo boon arid thrC'U(;hnut 1Jti.ey pnrts t"f tho 11nrld. Tho Tri0ssic 
rocku of Frnnco nnd Gcnnnny ere iraprrt1.mt sc-urcoe ('If B".1 t. 

The flora underwent considerable volution as plan ta changed froo 
the spore bee.ring kind of the Paleogoic to the aeed bearing kind , which 
later , in the lower Cretaceous , gave rise to groat flowering plants , and 
with theo, ml>dern insects . 

There was wide distribution of the al!IPhlbia.ne a:i.d reptiles. D.lr­
ing thh period , the reptiles freed thcciselvoa frm tho a::iphibians by tho 
dov.:-lopment of an eu laid upon the land , and alao b:r learni~ to breath by 
ceans of lungs throughout their life, so that the reptiles beeace, generally , 
land anicala . This lead to the develop::ient of the dinoso.urs Y:hich aee:ri to 
have covered the entire continen.t, sotlc herbiforous, some aouatic in their 
habits . Of tho invertebrates, tho ac:.:onlti:!s wore tho dooi~t group which 
enjoyed a wonderful revolution in tho Triassic. All in all, it was quite a 
sir,n1ficant period. 
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I f you reside outside of Rai:isey arid Hennepin Counties , t!inneaota , you may becoc:e 
a member of our society by par-ient of the annual membership fee of $1 . QO. 

You ttill receive a aecbership card, e..11 nottcea of !'\l?' nctiv1t1oa, including 
meetings , lectures , field trips , etc., and the l3ullotin of our Socioty, Tha 
llinneaota. Gooloeht which is published eight tii:ica duriag tho year . 

!Aail tho follo,,ing application to tho Socioty's of,.ico with chock or currency 
for $1.00. 

110UT-OF-T0'1711" l!EUBZRSHIP APPLICATION 
GEOLOGICAL SOCIETY OF Uilti~EiSOTA 

l!i)l Second Ave. South , 
Uinncapolis 2, Hin?Joaotn 

I enclose horo"1 th $1 . 00 nnd ep!)ly for CIOCJborahip in your 51'1Cioty; 

?i~o ~i-n~tlr---- Roaidoncc -~(-?r-i-nt_1 ____ Phone 

Bua1no11a ----- Business Add.roes -------- Phl"no 

Sie;nature Addreu 



NE'lt' MEXICO'S CRAT:E:R LAKE By :s:. R. Harrington 

Reprinted end condenaed from "Compreased Air Magazine" 

There are several crater lakes in Acerica, the most f&CJOUs one of course 
belnc that in Oreeon's Crater Lake Uationa.l Park. ?lew Mexico also has a. crater 
lake. While it is not so large as its northwestern brother it is uniq_ue in bein& 
the only crater lake in the United Sta.tea f illed with oe.lt water . It ls in the 
west-central part of the state some 50 miles south of the Indian cnpltnl of Gallup. 
There , surrounded by civilizations which wcro ancient whon Colucbua discover ed 
Al:lerico., lios Ind.inn "salt lick, 11 

You catch the first glimpse of the lako from its northern ehore-- a 
shallow, grocnieh· eray body of wo.ter in o. steep-sided bowl something over n aile 
acrou and about 300 foo t deep . The bowl's rim 1B a.n almost unbroken band of black 
lava. . In the southern part of the l ake are two cinder cones that rise to a ma.xi­
DIUltl elevation of perhaps 200 feet, the high.er one belnf: completely surrounded by 
water and the other one being tied to the southwest rim by a black cinder slope. 
Half & million pounds of salt is tRken from the shallow waters every year . 

The two cones are perhaps the most i!lterestlng features of the lake. The 
higher one 1a solid, its throat being c=pletely chokod by cinders ; the other, 
which covers a larger area, has a era.tor in which ls n pool of clear salt water of 
an amazing B?"Oenish color presontlne: a beautiful deht in the stoep-wallod funnel 
of red and black cinders . The pool is sot10 200 foot in dicmeter, and as its bed 
ill invisible it ls reputed to be bottomless, as euch bodies of water frequently 
are •&id to be . A reported depth of 500 feet was found to be not aore than 23 . 
The level of the pool !a a foot or more above that of the lake that has forced in 
the great flat baein surrounding the cone. 

The water inside the crater le nearly cOClpletely saturated with salt . 
'l'he brine wells up in the nature of a spring, and es the level of the pool is 
above that of the lake , the brine pereolatoa throueh tho porous cinder walls and 
finds 1 ta w~ into tho larger body of wator . Tho lattor has a ma.rll!IWD depth of 
leea than 10 feet, coat Of it being shallow enouE;h for wnding. Because of its 
shallowness 1 t ls subject to a tremendous a.count of evaporation in the drier sea.­
sons of t.he year , in fact, the eva.porntion far exceeds the innow of brine froc 
the crater aprln5. The water in the lake therefore becomes supersaturated , salt 
crystals forml05 on the bottom and interlacing to make an incrustation several 
inches thick. 

One ls immediately struck by an oddity such aa a brine spring in a vol­
canic crater. Tho great flat basin le aurroundod by Cretaceous aodiments , and 
tho.a aro underlain in New Mexico by tho Permian "red b~ds . n Tho lattor wore 
laid down in a broad shallow sea , connected tc the ocean by n narrow atreit , fa.r 
back in cooloetcnl time before the dinosaur arri vod on tho scene. lly progress! vo 
filline;a, settline;a, and desslcntions, this vaat lnlo.nd sen becnz:io a succession 
of beds of salt , eYPBUln o and snndstooe, incl\l.ding tho loaoor doposi ta of potash 
sal ta that are found many miles awc.1 in. southonotorn now Mexico . In aome ple.ces 
the red beds contain layers of salt thnt t.1.ro as much as 2000 feet in thickness . 

For our purpose it is sufficient to picture the scone presented by the 
red b6d.11 and older rocks surcounted by Cretaceous end youne;er sed..iaents. soon 
after beine: uplifted frOCI the sea, creat volcanic ncti vi ty set in. In the region 



of the present salt lake a volcanic cone showered the eurro-.indine ?>lain with 
etones and ashes that were eventually built up to & hei:;ht of perhaps 3000 feet . 
In a le.at trelilendous explosion the •hole upper part of the cone was blown all'ay, 
creatif18 a baa1n or caldera rin~ed by t!:J.e fr&gmenta of its foroer glory. In its 
last dyinc gasps two soaller cones were forced within the bnsin , one filline its 
vent with cinders andla.va and the other re1:1&iniD£ oxploaivo to tho last , leaving 
a steep crater that was eventually to becone the brine Bprinc that is n aourco 
of salt today. 

As tho volcn.nic fury died a"Way , tho !iaauro connoctin!: tho lC':'ler volcanic 
ma!!tl4 wit!'t the active spatter cone bec:a:::ie the conduit throu::;:h which water rose 
to the surface . Like that in cost sp:r1ne;s , it is aurface •ater--water cooing fron. 
higher levels but taking a roundabout course which lend.a it far undergrou.nd during 
its travels . :Before risine: through the vent it passea throueh the salt-bearing 
rod beds and , accordin;Il 1· 1 bacon.es nearly saturnted with salt . This brine flows 
out throu~ the porous cinder crater Md bocomes supersaturated in tho shallow 
water outside . 

In early sprine; the harvest cocuoncos . Tho 11orlcera wado in alongside, 
findinz foYI plncoo 'l'l'hcrc the wa.tt?r cooos above thoir knoaa . By skilful ust? of 
l argo , flat, onny-t1ncd forlts the~· scoop tho salt incruotntlon from the floor, 
froo from the ou.d upon which it hns restod. 

To date most of the selt h-"-B been shipped out in crystal faro . It is 
used chiefly for livestock nnd is delivered by truck to !!ll'.ny ranches in Arizona, 
Uew Mc:J'ico , Texas , and !Aerlco. Actually the salt is quite clean and rather free 
froo ma:;neoiu.c cocpounds as we11 . Vecy little if any refinine would be needed 
to prepare the product for hucan consw:iption . 

The Indians froc Z<mi PU.eblo so::ie 40 miles to the north have used this 
le.Ice as a. source of salt fro:::i time iC11:1e:11ori&l. When the sraniah e:qiOrer Coronado 
entered Zuni in 1540 that villase hn:i already built U!J a thrivtu:.. salt trade with 
iribes far down in l'.exico . Certain other •arlilce tribes made forays into Zu.n.1 
territory for salt, but , even so , the lake was always aasociated with the ZUn1 
Pueblo in ancient ticea. They cade (!ui te a ritUAl of their salt Batherine. ?or 
that matter they do so today. ~e modern 11orkers renove nlMost all the salt crust 
from the lake floor every year , a."ld y~t twelve conths later another hnlf million 
pounds lies there for the taking. 

Our members who studied the Jordan-Oneota Contact at Hankato nnd else­
where will be interested in the following explal'lll.tion of the solution cavities at 
the baoe of the Oneota dolooite , b:1 Prof . 1'/ . A. p , Grahan of 00.io StatG University. 

11 In the neighborhood of l'.ankato the OnP.ota doloni to is well jointed whore­
ever exposed and shows evidence of solution eloni; thaeo joints near and at the 
contact with the Jordan . 'l'ho effect of solution alone tho joints is shown by the 
BtlOOth , rounded , and sooetfhat undulatory joint IJ\ll'faces . On roachin& the sand­
stone tho waters spread laterally, dcveloying a:lall solution cavi tios at tho base 
of the dolomite , over rathcr"extcnded ceo.s . ~.is phono!'lcnon 'fl'ould be oopccially 
dovclopod &t tioos when tho water table closely npproo.chod tho coots.ct plo.no bcr. 
tween the two foni:ntions . 'Tho top of the Jordan (in rilncoa) is o. fine--groined , 
watcr-bonring anndstono , the fineness of tho texture cnueing tho water to bo held 
for sC'ce time after tho cC1arser underlying lnyors nro dr~· · Ira.tor passing downward 
o.long tho JC1ints in the Oneota is slowed up in its downnnrd motion on rcnching the 
fine a.and.stone , resulting in l:i.tcrAl spreading fl.nd givtng rise tC1 the cr'nditions 
nocoaaary fC'r tho nccC'r:iplishoent of tho obsorvod ofllutic'n offocts . n 



OOR G:rotooy LESSON FOLDS 

The followint; d.iagrar:i represento a reconstruction of the eroded 

Appalachian folds near F.arrisburg, Penneylvania, showing the treoend.oue 

size of the original folds. It represents a aection about fifteen 1:1iles 

lone. The vertical scale is not exap.gerated . Tho line AB is the axis o! 

an overturned anticline and the lino CD is tho o.xie of a.n overturned syn­

cline. The lino XY represents tho proeont eroded ourfaco. Noto that 

ainco the !oldine took place , over 30, 000 vertical feet of sediments have 

been eroded . The size of theee foldo , their heir,Jht and leneth , illue-

tratee the e;rand ecale upon which nature porforme her work. Socetimee 

one has to give his imagination full play in order to interpret correctly 

the effects of great geologic procossos . Howovor , as rapid oroeion took 

place ae the folds were evolvod, the rocka did not at 8JlY ti1:10 ettain 

their full hoicht . i'olding occurrod durine the Porcian Period. This 

diagrM was adopted frora tho 'l'opoe;raphic and Gcolo(;ic Survey of the State 

of Penneyl vania. 



GREAT LAKES SERIES 11 AN A"IC IENT NIAGARA RIVER 
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Perhaps very fcn of the general public know cif tho ox.!:itr-.nco 
of CLD n.nciont , or prcglacial river uhich f'louod. fror.1 Lnko 3rio to I.cite 
Onto.riC' 1 juBt ";70st of the present !Tingnro. 1tl. vor, yet tho rroof thnt 
such a strcnc oxistod is indisP".it3blc.. Tho chAnnd "'f this nn.cicnt 
etronm 1 uhich is nou knC'\7tl a.s "Erignnu, ia provod by tho logo of a. 
groo.t m.u.ibor r-f uolls drilled in the territory ·,nee tr.'.'vcro~d by this 
river . 

t'lo 1.iight sny, tho r iver bogo.n nt1tLor1bttnke 11 'D tho !l<"rth sh<'rc 
cif !£1.ko Eric , nbC'Ut 40 miles 11oot r-f 'Buf'fnlC' , nor1 York , clthC'U{-')l it 
Ms boon tro.cod fcir 30 niloo intci but under I..nkl· ~i,,. It flC>nod north 
by onet int C' Lake OntariC', M shCll'm. by the nbC'VO eketch. The valley 
of this river nae on the average , acre than tuo miles ITT.de, and the 
riV9<1 'bot toc uas 180 feet belo11 the present level of Lako :3?'1o. ':'here 
ip: • J.e.rge etlbayoent in the rocks at Lowbanks on Lnke Zrie , 4.Dd also 
at the Niagara !scarpcent on Iclco Ontario indicating both. ends of this 
rivor, 

It 1e not knmm ':':'bother this river drn.tnod an o.ncic:mt Ln.ko 
!rio, or 11hcthcr it mis pn!'t of n very much groa.tor river systoJlil nhosc 
dro.inn&o be.sin occupied the nron covorad by tho bods of nll tha Grant 
Lakoa , except 9.J.porior . The latter seecie the more likely. 

The position of this interesting relic of geologic time 1e 
just •eat of the Welland Canal . and no doubt might well have served 
the aace purpose for sooe nAncient l(ariner . n 



AL~A eoacH.trl:D 
2105 BR'iANT AVE.. so. 
iun:iE:APOLIS, :.inrn .5 
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