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~ 1.8:.:TI?IG. It aeecs to be the general C1p1n1on tb.a.t our January 14th dinner 
oeetin!'. was one of the oost succe9GfU.l meetines of thAt kind the Society bas ever 
held , J.!r . 1.al.usky1 our President , did a bane-up job of rreaiding. Mr . l!cJ'ea~· 1 a 
aemoria.l to :,u- . Burch 11aa skillfully conceived and preeented. He fitted !'ictures , 
poetry , and !)eroopal tribute neatly to~dher into a perfect picture . Practically 
all of hh slides were masterpieces of color. Dr . 114,ndell was erudite enouP.}l to 

~~;: ~~c~~:~ ~~~~;:8Mr . Hi~~:~~~ ;:::~ ;:~~1!~~r~~!y w~~~o~:~a~y c~e!.~ t 
to thel:i'leolveo . The society is er eatly indebted to the Durch family , Miss . Noorn\ C?rs 
Dr . Schwartz , Mr. Zalusky , Geroge Rickert , Cb{lrloa Preston , Hra . freeman , and 
others for donating tiany beautiful rocl: and minorlll specimens for the auction , 
which netted $)8• )5• The tiLio allotted for tho auction exp1rod with many fine 
apecimona left unaold . These will be offered. at e. later timo. The faculty of the 
Geolo6Y Dopartmont of the Uni varsity wcN our ~cats Md we very mu.ch onjoyod 
having them , as usual. The evenint: waa cloaed with a showing of aovoral reels of 
motion pictures on ttPetroleum. 11 

THE D.!l'A?.Tl!Eh"T CF G1'0LOGY has added tl'l'O new me=ibua to ite facult:• • Dr · If, C. Bell 
1rii'O ~ Paieontolo~ and .Jr , :l.obert p , Sharp vhoae a. ecialt:• is Glo.ciation. 
!Jra. Sharp is RlsO a ceolo=1st in ha own ri(;ht . tie r.re very :ln.d to welcoce bot h 
Dr . Bell and :Jr, Sharp as honorary ~e:::iCers of our Society • 

CRYSTALLOGP.A?KY. Dr. Gruner has a3I'eed to teach a clan in Cryotalloe;rapb,.v during 
the next s&mester of t~e :!bttension Division provided enou5h of ua ClLD. ahow suf
ficient interest to takl! the course. Crystallo.:ra!lhY ta not an O!l.ay subject, but 
sooe knowled,e:.e of it 1B essential to ~ underst'.\Odine: of c:iinorn.l crystals . If 
you desire infor:lll.tion , or if you 11ould bo intorostod in EJrociottnc &Uch n clns1s. 
ploaae corru:nmicnte ic:mediatoly with j)r . Gruner or the ~itorn . Dr. Grune?r "'1ll 
te..1.Ch thia clc.BB a.a o. personnl fnvor 1 upon our ro!!Ucot 1 without insist.int; on the 
atnted minimw:i nuobcr . 

ATT~DAIICE . Tho l\Vero.eo attendance nt our lucturoo ao far this y'XII' hr.o boon very 
e;ood Md almost OJ?.uals tha.t of last yea.r . Tho a.vern.eo hns boen 82. 

MODELS . The cotJt,1i ttoo t1ho du~ up and hung on tho walls of our lecturo roO!!I tho 
60 :Burch models , ivhich you hnve observed , ta certninly entitled to tho comraendn
tion of tho Society. ThEt..: DTe T?orthy of r.. lot C'f atud;.i . To complete tho exhibi
tion , however , 1'1'0 not1 need sor:ieonc.. to ate!> for\Y/\l'd nnd '7r1 to n 1Uitabla explc.nn
tion to nccompnny each model. ':"'nnt is ;i. real task, but "e dare venture the thou8':J t 
that if so::ieone will undertake it , that the;.t 'will feel well repaid for their effor t 
even thoueh it will undoubtedly take considernble tice . 

BOOKS. We have eold core than 75 conies of Dr . Willard'• book on the nstory of 
the'11orth Star State . " 'These books ~o on snlo at $2· 50 at one of our leading 
depart.cent etores in !.!inneapolls. We still have a feT? for aa.le n.t $1 . 50 11 copy , 
or if you prefer to think of it in another "ay--we will e;ive you a CO!>Y of the 
book if you will donate s1 . 50 to the e:z:pense of 9rinting thh :Bulletin. ife also 
have a fo'll' copies of Dr. 17illard 1s book on the GeoloO.ca.l Story of ?Torth IB.kota 
as trell a.a Montana. These sell at $2. 00 per copy . 'lfe will fill :•our order by 
mail if you will encl ose 10¢ additional for poatago. 



PALEOOEOORAPBT - SERIES X TB? CR:.."'?ACmJS nRI OD 

Tho follow1?16'. pa.raera1h will be repeated with each set of PaleogeoEI"o.phic Maps . 
'l'heae cape , except thoae of ~ope , were copied from Schuchar t , ae codified by 
Mill er a.nd other authors, and ill ustrate various invaaione of the sea upon the 
continent. In past ages , responsive to great forces , the surface of the con
tinent. rose , and fell again, CllUlY tices . mien the 1urface aa.nk below eea 
level, the aea covered great areas of the land . 'nle proceuea of erosion con
tinued to wear d01l'n the l and r ez:iaining above soa level, and the resulting ma
terial waa deposited in the sea , to becooo sediment ary rock. Thuo , large 
areas of tho continent have come , in tirno , to be covered with groat l o.yors of 
limoa t ono , shalo and oandatono . :Sy a study of the a.rea covered by these r ocks , 
&ool oghtt hava boon o.ble t o outline , i n a genoro.l "~• tho limits of tho var 
ious invo.sions by tho sea. Those sea s a r e known ns "Epe1tic 11 and ".Epi
Continental" oeas . That is , t hey wer e s eas upon the continent, as disting\i.ished 
from the abysmal depths of t h e ocean. They were never very deep , probably not 
much over 600 feet , yet many thousands of vert1cnl feet of material was col
lect&<! in many pl aces in these seas , because the weieht of the accumulated 
material caused the floor of the sea t o gradually aink , as new material was 
added. Forty to fifty thousand fsot of matorinl wo.s not unco!lllilon , in the great 
sea trough.a . 

The Creto.ceoua period is one of tho roally groat periods of all 
e;eoloetc ticie. If for no ot her reason , it is entitled to thia proninonce be
cause it cloaed tho whole Mesozoic Sr-a. The Lo.ramide Revolution at thnt tice 
eave birth to the Rockies and destroyed , thoreforo, the grent Cordilloran 
Geosyncline, into which aodicienta had been was.hod n.nd deposited through cost 
of prior goo1031c tine . Uppor Cretaceous •ns a period of erent flooding nnd 
probably tho grea.teat in nll geoloe;:ie hiatory. In ?lorth America the sons cov
ered the aro.:i fr<ID the Arctic to Southern Ue:rlco , end from the Po.cific Coo.et 
ali::io1t to the Miasiasippi Rlvar . 

In Indio nnd Arabia , during Upper Creto.coous tii::ie, occurl!d tho 
moat coloasal eruptions known t o geol oeista, coverin~ over 200, 000 square 
m1lo1 . 

Tho climnte , thOU;!h cool er th.".1.11 aomo periods, was not ct'ld but 
fairlJ' mild. There were vast areas of swamps 1'hich later form.ad !:Teat quan
tities of coal. On the whol e the climate was 11.ulte tecperate . 

There were ereat events recorded in both animal and pl ant history . 
The dinosaurs COC!Jletely died out durine: thle period, reptiles however continued 
to dominate both land and sea durinB coat of the period. Scaled raptile3 ap
peared. Tho flyine reptiles rea.c..lted their climax. At the very close of tha 
period, the modern ciarime.ls began to a:P!Jea.r including the five genera of primates, 
tho 1tock froc which man was ultimately to rise . 

'l'hie wo.a the !Jeriod aleo in which the flowerin~ pla.nta be5CU1 to ap
poo.r1 tho nndospern flora often cal.lad c.n event M important in the plant 
world as that of can in tho anltl.'.ll ~1orld. Fruita , grassoe , :md ceroala •ere 
a.t hand, as nae also B?'eat hnrdwood forests. nature was beginninK to prepare 
tho earth for con . It carkod the bc,!1nnina:s of modern life in both tho plant 
a.nd o.nimal kinedocs . 
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{40) ElROPEAN- CRETACEOUS (Mll..L.ER Af'TE:R SCMAF"F"ER) 

110IJT-O?- TOWN 11 tm.m~ 

If you realde outside of Raosey and Hennepin Counties, !Jinneaota, you t1ay beco:ie 
a oember of aur society by pa.ycent of the annual z:i~bersbip fee of $1 . 00. 

You will receive a oembership ea.rd, all notices of' our activities , including 
m.eetin&• • lectures , field trips , etc . , and the Bulletin of our Society , The 
Minnesota Geolog1at 1 which ls published eight times during the year . 

Wa.11 the following application to the Society's office with check or currency 
for $1.00, 

110UT-CIF- TOWN 11 Mm3ERSHIP APPLICATION 
GEOLOGICAL SOCIETY OF IJINN&SOTA 

831 Second Ave . South , 
Minnea'}5olis 2, llinneaota 

I enclose herewith $1 . 00 and apply for membership in your Society; 

Namo ---,.(~Pr~i~nt~)---- Residence ---(~P~ri~n~t )~--- Phone 

Business ----- Business Address -------- Phone 

Si(?lllture Address 
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OUR MINERALOGY LESSON Il.ESCRIP'l'ION OF 36 COMMo:i MINERALS 

Graphite 

Sulfur 

Arsenic 

Antimony 

Real gar 

Orpiment 

Stibnito 

:3iBt1Uthini te 

Molybdenite 

Galena 

Chalcoci to 

Sphalerite 

Characterized by low s.G. (2. 1 , very low for e1ineral with metallic 
luster) , greasy feel, and ease with whl.ch it soils fin5ers and carks 
paper . Dtstin:SIJ.ished fro::i molybdenite by the bromiish tin~ to its 
b?'&y"- bl ack color. (J.!olybdenite is blue-gray. ) Graphite makes a 1::-'1.d 
gray strBak on glazed porcelain , colybdenite makes a greenich e tr··ak. 

The low s.G. (2 . 07), yellow color , lack of cleavage and brittlenea11 

are diagnostic . 

Tin white color on fresh fracture, tarniahine; grn:.1 to black. Ue-.i..-...l l;.
in fine grained casse5 , with renifom or botryoldal ourfncetJ , wr...i. -::~ 
often break into concentric or onion-like layers . 

Tin white color which does not tarnish rendily. Coraoonly carrir:; <
yellow alteration product (antfoony orldea) . (H - 3 to 3 1/2; 5, 1;., 
- 6. 65; streak - tin white . 

The red to orange color and orange yellow etreal: a re di s tinctive. 
Usually associated with orpicent . Di s tinguished frC!:J c i nnabar ty i ts 
lower s . G, and inferior hardness . 

Characterized by its let:ton yellow color , perfect cleavage in one <lir
ection, yielding flexible laminae, and association with realcar -

Co=ionly occurs in bladed or colu.onar agcreptes . Characterlznd :.y 
one perfect cleavage parallel to the length of the blades, "it~ c. 
pa.rtina: normal to the cleavace producing cron stria tions on t~,e 

cloo.VQ.60 fo.cos . Lighter in color than jnmosonito nnd ono.rgit& . J !I 

dissemino.ted grains its brittleness distinguishes froz:i ciolybdenltc . 

Rescoblos stibnito closely. Mny be distinguished froc stibnite by 
the absence of cross striations on the cleavage faces . Otherwise 
distinguished by blowpipe tests . 

Characterized by bluish lead gray color , greasy feel, foliated struc
ture, and perfect cleav~e in one dtrsction yiolding flexible , sectile 
laminae. Distinguished from graphite by much greater s . G. , color and 
streak. (See graphite . ) 

Charat:'~erized by its high s.G. (7 , 5) , perfect cubic cleavage and 
bright metallic luster . 

Coa.'.llonly in compact Iilasses showing conchoidA]. fractura . !!2_ clcnvagc .• 
lo seci-soctile. Ierk lend grny color on frosh surfnco (with shinin~ 
metallic luster) tarnishing to dull black on exposure . ~rgite ho.s 
por!'oct cloavo.ge : tetrahodri te iB vocy bri ttlo • 

•• auiro.cterized by its highly perfect dodecahedral cleavago o.nd resi
nous to ada::lantine luster . The dark vnriotios nro dhtinguishod b;:" 
their yellow to brown streak on unglazed porcelain , and tho reddish 
brown strollk left on the specimen when ecratchod by a knifo or ncodlo> 



• 

• 

Cinnabar 

Covelli Characterized by its deep indigo-blue color , which beco1:1ea purple 
Covelllte when moistened with "ater. Perfect cleavage in one direction, (Coll-

pare bornlte.) (CuS; H - 1 1/2 to 2; s . G. - 4 . 68) 

Characterized by its pale bral!IB yellow color, uaually tinged l'l'ith 
green, and its inferior hardness (3 1/2) . Its fibrou.a structure is 

Mlller1te charncteris.tic but not diagnostic since pyrite and marcasite may be 
fibrous . The latter are harder than a lmife blo.de 1 ho1Yever . (NiS; 
s.o. - 5. 6) 

Niccolite Distinguished by its pale copper red color and high S.G. (7.3 - 7. 5) 

Brownish bronze color and c.ngnetic nature of its powder are character
Phyrrhotih iatlc . Pyrrhotlto ls softer than a lmlfe blade (H-4) , pyrite is harder 

than knife or glau. 

Borni te 
Chnracterlzod by 1 ts color which is between reddl ah bronze and copper 
rod. Tarnishes very quickly to vo.riega.tod purples and blues (peo.cock 
colors) and flnnlly to almost black, so color CJUet be obaorved on a 
fresh eurface . No cleavc,ee. (Compnre covolllto. ) 

Distinguished from pyrite by its deop brass to golden yellow color 
Chalcopyrlto and inferior hardness. (3 1/2) Uoy bo tarnished bronze or iridescent. 

thoreforo a frosh surfnce should be observed. 

Pyrite 

Crystal• are coooonly striated cubes, or pyri tohodrona, lel!IB often 
octahedrons. Color is pale brnae yellow , but cny be tnrniehed to 
braae yollo'!7 or irisdcsccnt (spcctrw:i colors) . Distinguished froc 
chnl.copyrite, pyrrhotl t& and 1:11llerite by i ta a:rentar ha.rdnosa (6-6~5 , 
harder than knife blnde or glo.ss.) 

Often in twinned crystals resembling cock's cocba or spenr heads . Its 
color ls J>4).or than that of pyrito nnd has a greonish tinge . It often 

Maree.site ho.so. fibrous structure , and fD.8J" be 1.n atlllll tufted or rosotte-like 
grou:pa . Mti.rcasite nltors ccire readily thnn pyrito nnd cocu:1only car
ries o. frinble white or greenish "hite nltcrntion product, (oelanter
lto), FoSo4 • 7H2o) ,.,hi.ch has a dlsa,cp"eeable metallic taste. 

When l'Jl\ssi ve , St'lal ti te resembles arsenopyri te very closely , Snal ti te, 
Sma.ltite however , ho.s a bluish tinge to its tin white color , while areenopyrite 

is commonly tarnished to a yellowish white . 

Socetimes in disseminated di11r.1ond shaped crystals , striated parallel 
.Al'senopyri te to the short diagonal of the diQMond . For distinguishing features of 

mnsslve t1.rsenopyrlte see emo.ltlte . A.rsenopyrite is much more cor:mon 
than 8!il&ltite. 

Jamoaonite 
Reae::ibles stibnite so!'lewhat but is distin¢shed by its fibrous rather 

!~~!fa~ :~~~=ur~k!~ ~~ 1~~~o~r c!!s~~!r c;~~~nf;. ~)(t~~~ ~0 ?eS 
• 3Sb2 s3; B - 2 - 2 1/2; color lead gray) 

Color rnnaea froa flint gray to iron blnck. Uo clenvna:o (Ennreite has 
perfect cleavaee.) E'racture 1s very uneven ; often 6iving the ::iassive 

Tetrahedrite mineral a superficial resemblance to finely cellular coke . Streak is 
commonly black, but it m8¥ be reddi eh brown or even cherry red. Some
tlces resembles chalcocite, from which it can be readily diatinguished 
by ita extreme brittleness (chalcocite is se!U-sectile . ) 
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Cocmionly in colucnar or .i::ranular maenea . Characterbed 'by ita struc
ture , perfec t cleavage in two directlona At 820 , ll.1ld by i h dark grs:y 

Eil4l'gito to lilck color. Its daz'ker color , prismatic clca.va,ee , absence of stri 
ations on cleavage fP.cee distineuieh enargite fro::i etibnite. 3lack 
streak distin:uisher. froc the dark varitlea of aphalerite. Cleavage 
d.istinuishea fron chalcocite and totrnhedrita . 

Perfect basal cleavage yioldine flexible but inelaatic laz;1inae . ijhan 
Talc in compact tlQ.sses the individual ~nine aro uaually eo e1Jnll tha.t no 

clonvngo cn.n be aeon , Cha.ractorhod by ita !!!Z !£!!:l!l £!!!..• 

Clen.vage in 3 directions yielding rhombic clonvnge frnQD.enta '171 th 
Gypeum plnne angles of 660 and nlfo , Clen"ll8o piocoe o.ro eocewhnt flexible . 

Cha.ro.ctorizod by cleavage , aoftnooo, low s . G. (2 . 32) , 

Cnlci t e Porfoct r hombohedrcl clonVD.60 (with plnno Mt;lee of nbout 7go and 1020} 

Chnrac t orized by its octahedral clGC".vnge, yielding trinn~ar clel!.v
oge frngi:ionh (600 plnno n.ngloa) . Specific gravity (J .18) ie sooc-

Fluorito what obovo tho average for ainernla with non-cetnllic luster . Tho 
optico.l properties of fluorite produce o. luster which h very dis
tinctive ; cocp. ... re fluorite with such tiinornla ns cnl.citc nnd q_uartz 
to become fonilior with this luster . 

Scrntchod by n knifo 'lfith difficulty. Color often uneven: often vo.r-
Apnti to ioGr.ted green and br own. Crystal odgo• nnd fncea often hnve n rounded 

lllld fused nppell?'ance . ~ cler.V.'\gG (which mny or cny not be in 
ovidence.) Greasy to sub-resinouB luster. 

Orthoclnae Two cloovngos nt right nngl.os . Cleav'\ge fo.coa often traversed by 
Mrrow bnnds or vainlcts of pln&ioclnao (•trinted) foldspo.r . 

~rtz Priec faces of hexne;onal crystl.'.ls nro USUl\lly strbt.cd horlzontnlly. 
No clcavnge. Conchoidr.l frncture . Vi treouo lu&ter . 

Topo.z Perfect baac.l clcavo.ge . High epocific gr11.vity (3 · 5) 

Characterized by its barrel ahnpod hexnconnl cryatnl.s, unusunlly high 
Corundum epllcific grnvi ty {l1 , 0) ; bnsnl nnd rhOll'lbrohodrt\l partinB:• The parting 

ourfc.cee coU1111only carry ho (semotinoe throe) note of etric.tions . 

NOTI 

rrom time to tk1e we have pUbliohed brief descriptions of vnrious mineral& 
and crystals . These descriptions are core or less "thunb nail" but many of tbea are 
in use in university clan roo!!ls and they have a very great practical value for 
amateur aineralogists if you use then . 3y ~tchin11: the epecioens with the descrip
tion of the various cinerale or crystals , you will soon nc11uire a conoiderable 
ability to identify the core coo.".lcn ones . Infornation such as ill given above 
shauld be preaorved for future use by anyone interested in act?.Ulring aoco skill in 
identifying c:iineral and rock specicena. 

The Editor 



-------- ·- - ---·----· 
GREAT LAKES SERIES 11 BURIED GORGE OF ST. DAVID 

IToll drillings show a great ROrgo once extended 

from tho whir l pool r apids , northwestward to the 

Nlngnrn escarpment . It wns completely obl1terntcd 

by tho e;laciers , cnuaing tho Nieg.'\ra River to flow 

in n course to the northeast and to bee;tn cutting o. 

netr gorge froo Lewiston to 1 h present location. 



At.I.IA BORCHARD 
2105 BRiA?IT AVE. SO. 
UIN:IEAPOt.IS, ii!Hff.5 
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