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"TO BE OR ll>T TO BE. '!M!l nc~· nell be the question the Gcol at;icel Society 
is ro.c1rie; unlesSWe~ n.ubers , take stock and ask ourselvas "\/Uot are we doing 
to koep it ell ve?" . 

Did you kn~ that our everage attendance et the lectures so fer this year is 
le1111 thnn half or l'lhet 1t hes been in pest years in spite or the unseasonably ni"<
neether? It is disheartening to the program coMittee and the board J:1ember11 - ir: 
feet to everyone who hes worked in the Society , to have en excellent progrfllll 
o.rro.naed end then to find it so poorly attended. 

In 1938 a mens drea:n became a reality . A smell group of people interested in 
the ~tudy of eertn histor:r nore banded together, and e Society wee born. 'lbe 
r;&ologicol Society or L!innesota ues the neme chosen . One or the chief objeotivos 
1•111s to interest lay people and students in geol!J6Y and its related subjects. 

In thBt first year there ware 20 lecture meetings l'li th an average attendance 
of 49 , '!here were 43 o.11 day field trips \dth en aver58e ottendonco ot 23 . 'Iha 
lectures end field trips wore arranged by tho fcur1dor , E1.h•ard P . Burch . 

I n 1939 the Society Vies i nccr por utod end now there \1ere 40 more members. 
l!embership dues rJera not e.l1•mys sufficient to cover expenaoa but acme or tho 
:nembore 1110de up tho deficit. Members \"1ere orten inton:n;d by phone of special 
events or meetings . Telephoning over e hundred mom.bare was no small task . 'Ihe 
enthusiasm was contagious . Nearly everyone participated in tho prograt: end 
actlvitiea. 

Junior F. li:ayden, Elmer H. Broun , Charles H. Praston , Alger R. Syi:io, Mr. end 
Ura . Henry Sotr.iners, Elsie Hinchley , Jos . Zulualcy , E~r Koppen , Mr. and Mrs . L. 'if . 
King , Uol !!c\/<1thy, 'lheo Zickrick , Helene Booker were some or the r.arly pioneers . 

Fuc\4lty members cf thti Geology O:;:,.:i r tment of the University of Minnesota 
have done much to ensure the success or tho Soci .. ty . T •. ey have given gemorously 
of their time end counsol since the b..:ginning . 

Edward Burch, Junior F. Hayden and ..\lgar R. Syice t1Bril in no small 1teo.sura 
res>Jonsibh ror the granth of the Society . 'Iha untiring errorta a.'ld virile 
onthuaiasm of these n:en nas herd to equal. 

'Ihoro were and still ere, others \"lho hnvo l'!orked diligently to perpetunto 
the Soohty end its purpose . Tho project of installing bronze plaques at various 
places throughout the stete depicting tho geology of a particular ores m1e tho 
first such project over undertaken by en amateur Geological Society anywboro in 
tho United States . \le ere proud of this1 and other Sqcfrty eccooplishmants , but we 
cannot reet on our laurels . It is tb<J responsibility of oach and every one or us 
to do t>vorythin.J possible to Y.eep this orgenizetion alive and progressive. 

Um.y facto:-s mny be responsible for tho apparent lnck or interest and tho 
1i ith~ring ettendsnce et our lecture maetill@iS end field tripe . It may ha tho type 
of prC(lrem, or the froquoncy cf our meetings , or the lack or edvortiaing. Should 
we hnvQ more general discussion before or sftor mcotinaa? 

'fhat can you sulgost, or ·;1hat can you do to help? 'Ibo Board of Di rectors 
end your F.ditors will 1;olcon:o your holp and any suggestions you have to ofror. 

r/o congratulate Dr. Edward li. llandoll on bis no11 appointmont ea manasvr of 
Veterons Hospital in Saaina\'J Michigan . Ho \1iah him every euccoaa but •;10 shall 
miss him and Mrs . Mandell very much. 

Mr . Chas. Hovill he.a b~on appointed n mombor of thu Boord and vice prosidc;nt; 
to fill thu vacancy created by Dr. U..ndollo rosignation . 
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Do you check the identity of the minerals thet you ecquiro? 'Ibis is quite 
sdvisasblo, espeoielly when carrying on exchanges , becsU1Je 1 o.s you know , many 
mineral collectors are just ai:iataurs and mistakes 1n identify ere possible . 

Once upon a time, to cite a case in point , your 11riter was tryins to securo 
s specimen of the scores pink Datolite from the Lo.Le Superior rec;ion, and openel 
up some correspondence with so1r.e collectors in thot port of the country, Evont
uelly n collector l~ns found 1•ho s t eted that he had some extra pieces thot he 
1·1ould be willing to exchange , and I 1~as delighted viith the prospect of finally 
adding the oovetod npecimen to my collection . In due timo the psckogo come , and 
no time was lost in opening it to view the prize, but v•hot met my eager gaze 
oppesred to be far from my preconceived notion of what a pink Dotolite should 
look like . 'lbe specimen was pink , to be sure, with a vivid hue, but, instead of 
beina: !llllorphous , it '1as decidely crystalline. If the specimen 1~es really Dstolite, 
it evidently represented a most unusual fom of that mineral . Uy firet reaction 
vms to teet its hardness which pro•·ed to be a rather herd 3 instead ot plus 5 
of Dstolite; this proved beyond the shad01~ of a doubt that eo:r.eone was mistaken 
in the identity ot the mineral . A f8l'! more tests ohowsd tho mineral to be Dolocita. 
Somo tollowup corres!)ondence produced tho enligbtening fact that tho collector 
hed de,ended upon an old miner tor the identificetion of his minerals. 

In our oodern mineralogical laboratories aora end more stress is being placed 
on simplt1 teats, aspecisll:r such as can be applied for the identification or the 
more COlllClon minarals in the field. Determinative Te.blee for thu idontificotion or 
the r.iore comon minerals have been props.red, based upon tho distinctive physical 
:roeturas characteristic of the :-es'Jective minors.la . tlbila thtia& tables have 
definite limitations , and in cases in·1ol•ring the chemical com:>esition or a 
specimbll, one zr.ust resort to che:nical tosta, tbuy SN novortheless ndvantsgeous, 
in that they ere a1i:riple , more resdil:l applied , and do not require elaborate 
leborstory equipment , For these reasons , Pb,;rsical Determination 'l'eblea hav6 
become very popular and probably nO'li hove a wider use , in i;pite of their limit
ations than those that involve cbumical tosts oxoluslvaly. 

H0'1JOV&r , students of minerals soon realize that many of tho phyoicol proper
ties ere not entirely fixed in their oherecter. 'Ibis fact muet b& borne in mind 
st all times. Color , for instance, is an extr.:imely variable pi·opurty, tht:i same 
mineral often appearing in a different color in dif1'orant locations , or at times, 
even in tho osrne location. Hardness, though, aa u rulo , more dofinita, may vary 
to acme extent by tho state of aggragation of o mineral , but on th6 wholo it is 
one or tho moro definite of tha physical _t)ropElrtlas , Cleavage io lass dependable , 
often hiddon bj' the ph1aical condition of the mineml . Stroak probnbly holds true 
more o:rten thon on7 of the ss•eral prop.!rties. Conaequontly, in 11111k1ng dete1'1111n
etion of the mineral by maar:s of its physical properties alon& , one should have 
a typical epecimen or a sufficient size to ahaw T'/lsinly tho various properties . 

As indicated above , in date=1nat1'7e teblos for mineral identification, 
hsrdni.aa is one or the pri!MI7 factors . And :-et thia ha:rd.nusa of minerals ia 
only relative, being based on the rul.e-of - thumti :iethods invantod by m1ners and 
pro .. iwetr.>1•t1 mnny j'••l'tl .. iro •,tr1d .u>.<!a:!lblod by F . Koha of Vienno . HIT.lever, the 



well-knctm Mob's scale ct hardness so acquired, seems to serve all ordinary 
purposes very woll, at least, nothing better hes been ottered to take its place, 
'Iha hardness scale ot Yoh 1 s includes the. uell-known minerals, tan in number , ct 
which 'IUlc, tho &Oftest may readily be scratched with a !inger-ne.11; while the 
Di8111Cnd, tho hardast, will scratch any other known substance. 

It was long ego recognized that the spacing of tba various minere.le in the 
Uoh's herdnese scale is not st ell proportionate to thair relative dogree of 
hardness , the sorter members shcwi.na: a much greeter divergence than the harder 
members do. It mskos 1t more dif'tioult to separate thD herder minerals from each 
other by herdnes11 tests than the softer ones, 

'Iha uninitiated looks with wonder et the arre.y or "Junk" used by the nvera •. · 
mineralogist !or the testing of tho hardness or m.inerols, '.lhee& stre.nge testillF 
materials usuelly consist of a fragment of common window glass, a copper cent 
piles, a piece of broken t'ilo, llll old knife blado, a piece or crystnl quartz, 
and possibly a rregm.ent of carborundum, Strenge as this assortment may seem , 
satisfactory though rough determinations may bo obtained . In the absence ct' mer~ 
conventional equipment , the tin.gor-neil test will test hardness up to .2 .5; tho 
cent piece to 3; the !mite blade up to 5,5 to 6; the steel !ilo 6 to 7; and the 
carborundum up to 9.5 . 'Ibue it is readily seen that with some practice the gBL!U"; 
~r the hardness scale cen be hB.ndled with this crude 1C.Sterial. 

In mal:ing a hardness test, the 1111nu:-al to be tested should be held firntly 
in one hand, while a point or angle ot' the minere.l or other object or !moon hard
ness is brought to beer upon 1 ts surface with a firl!I proaauro, while drawing the 
point across tho mineral, Usually a line or l'lhito pO'lldOr appears along t.ha line 
or abrasion; this should be brushed away end the abraded area exru:Uned tor evi 
dence or scratching , It should be borne in mind that .adnerals or the same hard
ness nill scratch each other when tested in this manner, due to tho prossuro 
factor . With experience , tho epproxi.r.lste hardnees ot' a speclman r.iay be dotormjL-:-d 
by tha ease or difficulty with "Rhich it is abraded 1iith tho above mentioned esec ~-

!lore critical teats o! l:.a:~n..,,ss CB.n '.l.;1 o1>tsined by th<; uae cf "Hardnesa 
Points" such as are put ou~ by Wards Natur~l !Science Establishment , 'lbt1se points 
ere about the aizo of a sm.lll pencil, 11ith i.mall rraaments or tho mino!'Dls or 
thu atnndord (Mob ' s) scale mounted in both entls of tho motel canings. Tho so are 
to be preferred in tho dotermiI?..ation or thu hardnoss or minere.ls whore it is 
desirable to lreep damage to the specimenn ~o d minUum, 

Many jewelers posaes, in addition to othtir gem-testing equipment, a sot of 
hardneas plates , 'these plates ere made rror.1 ~ho typical specimens or the minere.ls 
cf tho standard hardness scale, excluSi'la ':lf ! and 10. 'lbu plates are ebout an 
inch in die.meter and polished on the uppe;: i.urf!lcos, and oonveniontl1· mountod in 
o folder-liY.e case. Upon theso plates sme.:! m.inerel specimens or cut otonos 1T.ay 
b3 tested in the usual manner . 'Ib .. polishea a.1rrace will shO\'J very slight scratch
es and altogether this malros e. 7gry ccnven!.U"ll'. and inexpensive hordnoss-tosting 
de·ticll, 

For accurate scientific detemination ct thli hardness of a gem, nn inst!'tlm'" L.t 
celled a scalero.'!lotor is uoed , in which a \1uightod diar.:ond point sbrudus the 
stone under examination , 'Ibo hardness is calculetod by tho depth or tho incision 
made, which is in turn chec!ced by the t~eight of the material ro::wvod. A slighly 
diffare.nt principle is developed 1ll. 4nother form ct tbis instrument , in \lhicb the 
hardness is estimated from tbe weight -prea:ruro-roquirod on tho point to produce 
s given effect . llf:ain !lllotber folT.I is based on tho resiat1mce of tb.o rr.eterial t<' 
be dral'ln peat a !hod point . Such elebcreto mE:tbods ore purely tor geranolog1cs' 
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laboratory use, and their o~ratio:i. inYolves .GUch fiuo d•.:.toil that the ordinary 
mineral oolloctor he.a little concom "11th tho:11 • 

.ronelers and gaeiologists were probebly tha first to bocoma dir;contontGd. 
with tho arbitrary and crude vagaries or Uoh's scalo or herdnesa nnd undoubtedly 
wore inst:rumantal in hnving the 1t&tter 1n~estigotod 'i:l'ith tho eoo.l.f.lro::wtor. 'lhio 
work r1ss underte.kon by Rosiwal in 1696. 'lhe results ot hia findings ;1oro both 
intori:oeting and enlightening , as c8Il ha s.:..en tro:n the toblo or col!l:p6risons gi 1cn 
bolO"l , 

Uoh ' e 
scale .!din oral Roeiioi 

l Tole 0 . 33 
~---Gri)~ _ __:___ f..25 
3 Calcite 4 . 00 
4 Fiuorfia - - - 5.do 

- 5 - ---AP6t1to___ 6, 50 
-.~--oriliOcliiBi - 37.oo 
....1- ~-;:;ii;-.~- 120. 0Q. 

_B ____ __ 'Ib?QZ_ - -- 1'75 , 00 
9 Corumdum. 1000. 00 

~Q. _ _ __ ~ru::T~. - 140000. oo 

'!ho herdnees of e mineral species de.pends upon its cocnpoa.1tion and purity, 
o.nd thor;:itoro, ~Y vary uithin corta.in 11.rllits . !or instenc&, Calcite. will ·is~· 
tro.'11. tho eccopted value ot 3 for e pure spocicun , tmmrds a hardnvss ot 1, ea 
tho addition or itagnosium carbonate csu3as tho coaposition to approach thot or 
Dolomite, Such structural fcetu.....>-os as clae:1oga and tr'!ctu."'O WI.)" o..lao intlu.:;nc.: 
the roSUlt:i considorabl)", nnd should ba guerdod qainat 11ith groet col'\.., Solllo 
minersl:i show var-Jing hardness , dapo;nding upon tho direction or th .. scrutch 
upon thto crystal structure , For instenc&, ?::;rcnit& Ms o. hnrdnoss of" to 5 
paro.llol to thG long axis of the cr;stsl, and 6 to 7 cros:r.;iev uith thom, 
Kraus end Slawoon have doi::onstretad thut tho Ois.oond i:: bordllst on tllu f'acos cf 
tne octahedrons, llhicb, ct times , sro allllost impos:iiblo to cut end polish 
bOc.!IUSll Of this fact , 

In thu identification of any mineral, hsrdnoss alonu is not sufficiunt 
pl'OOf of identity. It must ha applied in conjunction 11ith othor physiccl and , 
on oooa :Jion , oh.:i111icol tests before final judgraont is paosod , 

Dr. F. L. Fleenor, 
Joliut, Illinois . 



'Ihe dinosaurs were mi{;hty baasu, 
R .. ncnmed for bulk and strength : 
Tlloir necks were measured by tha yard, 
Tuuir tails had greater length, 
Tn.Jir heeds were small, and 
All in all, they ware not vary 1'11ae , 
But •·hat tl:;ey lacked in intellect 
Tn..,y .QC.de up for in size . 

But nhile their head held one r.;mall brain, 
And none too 1'inely 1·1ro11Bht , 
'lhoir flee rum held a largur onu, 
And wa.fl their seat of thouaht , 
'!here "'ere ganglia k:nClts lllon~ thoir Bpine, 
Scattered frc2 stem to stern, 
Uhile these ,::ere only scattered brains , 
It ge:re thEJ:l e chance to learn. 

Such brains were fine to retrospect 
For looki:i;..g o 1er the pest 
But sir.ca their forethought was so slight, 
'!he poor beast could not last : 
'Ibey failed to see tho "rocl-:.s ahead," 
'Ibat round the~ they !l'.1ght oteor, 
And so ihe-.1 cr:et the fate or all 
ilbose "t:::.-ains a::.-e in the rear. 



'!HE socun•s iifil.D TRI.PS. 

'lhe field trips conducted by the Society during the sw::=r.er, ere 
e laboratory course in geolog;J to round out the lecture progra:u c;iven 
durill6 tall , winter, and spring l!lOnths. No matter hO\< well one becai:as 
ecque.inted with the theory and principles or gaol~ by lecture; the 
examination end study or the ectual conditions in the "ield always (Ji7es 
a clearer and more aesily remembered picture . Besides ti:ivin3 a better 
understanding or geology in general, a series of field tripe correlates 
the geology end geography of various regions. 

Being Minnesotans , we are or course interested in the geology of 
Minnesota, and these trips give en opportunity to sea o.nd leom the 
geology of various parts of our Stets , Besides leerning aor.-.ething about 
our State , those r1ho ere interested, can collect specimens of rock which 
ere typical of various areas ; and last but not leeot , it gives members e 
chance to sat out doors , meet some var/ interestins people, and get 
together et e picnic lunch, 

To aosay the value and interest of c swnmars program of field tripe 
we can choose from any of the past years ; but bace.ui::e the m.umiar of 53 has 
just closed and still is fresh in our minds, let us recall its offerings, 

'Iha so called " Long Trip" this yeer was the Societ:t ' a !'ir3t venture 
into tbe Eastern pert of the country , Trevelins three thousand miles in 
two weeks does not i;ive much t11te to study the country minutely, but e. 
good idea of 5eography end geology over the long a.trip traveled is et 
least acquired . 'lhe first stop of interest 110.e et the coal fields in 
central Illinois . 'Ihere is so.::.e underground mining in this area, but most 
of the coal is obtained by stripping t!Je overburden of shale and glacial 
drift Y11tb a huge shovel. Underground miniDg is resort&d. to •!hen tbe 
overburden is thicker than sixty feet. After strippins; the three foot 
layer ot coal is loaded into trucks by p<l"'er shovel . Ona of the side
lights of coel .o.ining in this area, is en ettBl:lpt (1,hich is proving 
successtul) to reclaim the land that bas been gone over. Ae the 01er
burden is stripped, it is piled over to one side on uhich the coel hes 
been removed, and the continuous operation C1Bl:es a &;1rios of long ridses 
about titteen feet high, In this condition the land is unfit for any use, 
so that most of the eree is nu.1 beine: leveled off by bull.dozers end trees 
and crops are being planted. It seems a lot ot nork for e seem of coal 
only three feet thiclt , but it is being minod, cleaned end ready to shtp 
at about $4 par ton. 

Ordine.rily we do not think of Illinois as producing oil , but there 
1o a. consideruble field in the south central pert of the State that hos 
produced oil for many years ; in tact some arena a.re neerina depletion, 
and it is the process of reclaiming more oil from the field that we had 
a chance to examine, lfoter is brought into the aroe from twenty miles 
e.way, and after being treated and filtered is pumped at 1!500 poundo 
pressure beck into the wells et the border of' the field. 'lhe \'later than 
forces the oil throueh the rocks tOllard the center of the field end up 
through those trells. About another third of the oil in the rock can be 
expected from this :nethod. 

'lbe city of Cairo, lllinoia seems to derive most of its fwr:e from 
the fact thet it is in danger of being flooded each yeer, 'lhe city lies 
on a peninsula et the confluence of the Ohio and Mississippi rivers on a 
flat piece of land . 'l\'lenty i:liles of lee7es have been constructed about 



'"'1, .:-::-:., 1n ,:~==~-:.:.: r~= ~• north 1• thro:: c_ ~==" 
tunnel in the leave and this opening can be closed by a vertical steel 

I :~~~i ~:t:!~ ~!~::a 1~~~~ ~e~n w~~~ 0~h::e!::v~:· a ~~=~:e~:rw:i.1, 

I
i all the ezr.bo.nkr.:ents have been made of earth and are uide enough for a 

good road on top. PUmping stations ere placed at several places about 

j tOl'ln to~~t~u~e~:~\~~ ::;t~;:~~·of Kentuck-; , 18 a Ver)' comoer-

l
j 1 ~~:!!~=eN~!!~~: ;:~k~s!:d1:x!:ii !~~~!~8u~~m~~~c:~: :~h:6r~: or 
f I ateleotites , stslegmites and rippled sheets eseinot the wulle. 'l\le cave 

is in the ApTJa.lechian plateau end es one travels tho roe.do which croes 

I
! it, he is much impressed with the ups end downs end curve s es 1t cros::ies 

I 

the deeply dissected bSstern part, Closer to the RidBS end Valley Province 

! :~~~a 1:u:~.m~:~~~P=!:n1~~!s~~:e:Z:: ~:do:i~~~~:8e{~ ~i~~! ~h!8~~:il, 
! but the bright redlGscb.ed esrtb. over the entire countr;oide is \/hat 

I 
sttrncte the attention of the visitor first . 

Norris dam of 265 foot head and 100,000 Kl/A is on example of the 
tl'lenty three dams the Tennessee Valley Authority has oonatructed on the 

1 Te.nnessee River and some or its tributaries. 'lhe genera.tint; cspaaity, at 
present, ot these dens is 2,634 , 760 acra feet of \'later. 'lhe total 
impounded lnka area is 601,749 seres . 

Besides e vie'll of ree.jestic mountains, t'lhich sverego about ~.ooo 
feat 1n boigb.t (the hi.;best point is !!ount Mitchell 6 1 !:500 feet) and are 
alJ:lost completely covered '!'11th treas and vegotstion, the Appalachian 
Mountains give an exampla of extrS.t:'.ely complicated, metamorphosed, folded 
and tsul tad ::-ocks ot both sadiir.entari.• and ig:isous oric;in, 'lhe mining 
operations o:r the Blue Ridge Province are not extenoive aa cooporad with 
Minnesota iron, Utah copper, or Illinoie lead, but oics, gemt1t, p:rrrb.otite, 
titanium end tungsten are mined co=ercie.lly, Coal is of course extensively 
mined in ~iest Virginia, }.!a....>j.·land and PvnnS"Jlvania, Our be.st grades or coal 
came from theso States with tbe bi:;l:l grade anthracite coming fl"O!:l Penn . 

Induotry and United S ';a.tes history are cloaely pooF.ed in the east, 
and if a parson bed time there is en endless amount of int1o1rest1ns places 
to sea and study, 'Jhe group on the long field trip visited a steel mill 
near Pittsburgh. where they sew e series of open boerth fUl'neces making 
etael fl'Om molten p:lg iron, steel scrap , end li.D!astonu for flux, 'Jhe steel 
is run from the furnaces into ladles from which it in poured into tell 
iron moulds to make ingots. 'lbs ingots are age.in reheated und sent 
through tho rolling mills where giant rollers squeeze the steel into 
plotos, roils ond other shapes used by industry. 

A visit et the Duncan and lliller glass plant 1n Washintton, Penn
sylvania gave the members of the party a cb.enoe to see how gla.s11 table 
were is made end finished, including the oomposi ti on and reasons for 
using laod glass for some tyPes of ware and lime gles11 for others . 

'lhe final atop on the long trip nae at the querry 11nd lime process
ing plant of the Ohio Hydrate Co. in nortbem Ohio . Hore limestone quarrying 
operations "ere seen es well es the burning of lime and preparation ot other 
lime products. 'lbe quarry also presented an opportunity for collE.oting 
so:tG large :roasils. 

'lbe other swr.mer trips ara a one day t1.1'fair held on Sunday, end llilJ.St 
bo confined to arua:i i n the 'licini ty or tho Ciths. 'lbu short trips held 
this past season sro; 



mnLehahs Fells . 
Glacial topogre.phY and ~eoloto• along 
I.!innehaha CI"Ctik to La!•e Minnetonka. 

June 7 Qb:;ervation of rock strata at Rod ·.11na. 
J"~Y12 Society picnic at Lcwrwice IUngD on 

-11 
t he st. crou. 

l"uJ:l 25- 26 Liesa bi Iron Range . 
Aut."Uit. 9 .. Tu.ylor3 Falls . 
AU8\1Sti3 St . Clo.>ud c;ranitas. 
~~- Rochest<?r lliun . Li.Jno11tone quarry and 

ircn o;n~a. 
To sumnarize tho con tr~ b"tions of the short trips to our kna11ledge 
of 1!1n!'lesoto geology-

Exh1bi t of rec:, c<Jres from V!\rious pllrts or tho 
Stute at the co~·o )PiTel'!' on tile V<.1tl•!'Dnll H:.is;.itol 
Reservllticn Sb.nl.a,:.i~\>Pt-ono, sandstone und gox·ee of t ho 
Ji.iisGisaippi and ~.J:un.i\\'3.ha :::.:'eek, 
Topography and E:ht:iiel g.,.:iivr.; Lali:e Minnotonka. 
Se.ndeton'ls and fei.:.lt et Rl.d \I'.i.Uf:, '!his VIBS th& only 
trip thet v:ar. .1.•ainet:. uut um:• it io ho"8d thot \IS 
can include th~ s d.TeS mr".t su.r.mer, 
'Ih" Git.nto Rc:ige g:'$:11t83, qua~tzites, slates, iron 
ore, tsconita proc.:ssir.g , and gre .. naton<1s ot the 

Uaoobi RllllGS· 
Ri:er eorg,. of St_ Croi:;;: P.lver, pot bole!!, bas~lt, 
eo:.f;l..:.-ie··'l.te. St Croix Fulls and dam ond rud c.nd 
ere•,- dr-.:.f'r;. 
Different t}-'pes of grcite, basa!t d.1.lw • "Drecaasi~3 
of gra."\1 t.:.. ff': bui.!:J l '-8 3WllB and rw•iwr .• .>n~il 
Plint~\-!-.J} )-;_s~~+ or,o, ro!'lsils, 11-:. 1v:l t.v <'I -~"i. -:e . 
Kany s-x;;;;'..Ji:e::l<; of .-r.k and fossils ;.a·:e:i t.oi fl by 
MS.1tb.;irs .)ll tb.d vi:.r1·:ii.:.a trips. 

;====-:c:-==~ --=-=--=-=-=-=='--
GEOIDGICAL SOCIETY OF MlrlNESCTA 

J . O. ~on , Treaaure1· 
5317 Cho\'!en 

Minneapolis 10 , Uinn . 

APPLICATION FOH ME?.ml>:RS:JlP 

NAl.!E : .......... . ... . ............. .. ..... . 

ADDRESS • , • , • , • , •••• • •••••••• , •••• , , , • , •• , 

PHO:<E. •• • •·• ·•• • •••• ., •• •••••••••• · ••••• • , 

3USI!-lESS •••. • ·• ·•··· · ·•·•· •· , •• • •••• • •••• 

1 ::.:cLOSE HZRZ"Jl'ffi J.:E:~IP ra OF • •• •• 
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