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m:NVilR 'l'RIP 

June 12-20th, 1948 

The time has co11:e whan ve must lcnow dof1nitel,y hov many plan to 
go on the Denver Field Trip. It has already been neceuaey to make an advance 
payinent to aaeure us of accocodationa in Denver, and it will soon be necessary 
to make other deposits and COIU!litmenta. 

The bus will leave Minneapol1a, Saturday Morning, June 12th, stop
ping at Grand Island, llebraaka, the first night . \le will arrive in Denver 
SUnda,y evening, June 13th, where reservations have been made in a modern Auto 
CoU.rt . Monday morning we will leave for Colorado Springs, Garden of the Gods , 
Pikeo Peak and vicinity , Cripple Creek area, and tho Royal Gorge , stopping at 
O'ant>n City , Mondq night . We will return to Denver Tuesday evening, remaining 
there all day \·lednead.ay and Uednesd.ay night. Opportunity will be afforded the 
group to see the excellent Denver Museum and to attend eome of the sessions of 
the First Annual Convention of the American Federation of Mineralogical So
cieties, including a noon luncheon arranged for members of the Midwest Feder
ation, and the evening banquet . Thursday mornin& we will leave for the Roclcy 
Mountain llational Park, stopping at Estes Park for the night and returning to 
our rooms in Denver :Friday evening. Saturday morning we wi.ll start for hoi:e , 
arrivin& there SUnda,y evening, June 20th . 

The coat of the entire trip should be between $65 . 00 and $80 . 00 , 
depending upon your bud&et, vhich is estimated as fttllova: -

Bua Fare (Round 'l'rip) 
RoOC!s (8 Nights) 
Mee.la 

Total :axpense 

$27 .00 to $30.00 (Depending upon the 
16. 00 to 20 . 00 number going) 
22 . 00 to 30 -00 

$65 . 00 to $80.00 

Extras aro a matter of your choice. Thia trip affords a wonderful 
opportunity to stuey the Front Range of the Roclcy" Mountains and to attend the 
first annual convention of the American i'ederation of Mineralogical Societies. 
Tho number of passengers on the bus will be limited to 33. Reservations will 
be mo.do in the ordor in which they are received, when accompanied with a de
poai t of $10 . 00. 

Please fill out and return the following questionnaire by return 
mail. It will greatly facilitate the work of the Committee and \dll help you 
as well. 

CHARLES H. PRESTOU, Trip Leader 
610 Plymouth Building 
Minneapolis 2, Minnesota 
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831 S::::CO!:D AVi:!;uE SOU:'H 
1-anSA?011s 2, m1::-zso:.' 

I 
Tue Society is devoted to the study of G::oLOGY 

and MINEALOGY for their cultural value. 

Dr . Edward H. i:undell , Presi dent 
Hal Z. Mcli'ethy , \'ico-Presi dent 
l·ia.ry 1up1ent, Treasurer 
Loretto.:: . Aoppcn , Sec 1y & Ass 1 t :Sditor 
Al,;er R. Symo, 3di tor 

:.dwnrd ? . Burch 

PAST FRESI!Eii'S 

Junior f _ Eayder:. 
Alger R. Syme 
Charles ii. Prer,ton 
Joseph ~- Za.luaky 

i'red L. "fund~rlich , Director 
Leone Patricio. Knox , Director 
George A. Rickert , Director 
Charles H, Pree ton , Di rec tor 

IC::Tff!J.S : October to La_v inclusive, 7:)0 P.M . every 1-;ondo.y , 
r.ot a holiday , lart;;e andito:-1'.l!!I, tth floor , P.1bHc Library, 
Hennepin J..ver:.ue and lCltb Street, l'.inneo.polis, !iinnesota. 

FELD ':'RIPS : June until Septenber inclusive . 

A.;:1JA!. ::l\ES: :?cside:its of Hennepin ar.d i.a!!lsey COU.'l Ues ;3 .00 
pluz $1.00 ndditional for hu!:bnnd, wife, or dcriender.t fam
ily members; for studer.ts nnd non-reside~;ts, ,1.00 . 

l!ID'.CS:i.' ~:'ION or G~OLCGH'AL sorrz.nzs 



1G'F.3 OFF AGAI:t , on another one of those auper de luxe field tri ps , for which some of 
us live from year to year . ?hi s ti.::ic 1t is to Denver , Gardon of the Gods , Pikes 
Peak, Royal Gorgo, Cripple Creel:, ::ates Park, Roc;cy J.!ountain ~'.o.tional Pa.r!t, and last, 
but ~ot o.t all loest, the first bienni al netional convention of the A::terij'.:2.ll Federa
tion of 1.;inoralogical Societies . ':'he lender is Past President Charles ?. . Preston, 
experionced--trip to the Grand Canyon two years ago and to the 310.c': :.;.1119 last year 
--and able . Thc ca.revlln "111 l eave Hinneo.polis Saturday, Juno 12th, arrive ir. Den
ver Sunday night, June l )th , and return to Linneapolis on Sunday , Juno 20th . 11IZ:.' 1S 
GO'. 

PhD1S. '2hc better o.cquninted ae become with the members of the Univer sity of t-:inne
sotn Geology FD.cult1 , a.nd others who enjoy n PhD. in Geology, tho rreatcr becO!llcs our 
ndmirat i on and r espect f or thh degree . \'lo a.re fully convinced that one does not get 
o. PhD. Wllcss he ha.a proven hi mself worthy and capo.blc and ho.a a complete naster y of 
tho subject, in nll its phases . If wo were young again , and wore to follow a walk 
in life other than our chosen fi eld, (which we wouldn 1t) we might chooGe Geology . 
\\"o have observed, also, during the la.st ten yen.rs, the increasing m.u:iber of those 
\·1th this degree advancir.g in the oil industry. !-tony are now in hir.,h executive posi
t1o:is. P.ovever, 1t is in the field of pedD.l:ogy that they must find a. t;rent field 
for service and a. lot of personal sntisfaction. 

I ~· ·11c note the steady 1.mprovcoer.t in forcmats, nrrn."lgcoent and printing of 
the individual bulleti!l& published by the societies of the Midwest Federntlon. :'here 
hos been also a steady growth and icryrovement in the selection and qUD.lity of the 

I 
oatcrinl publiahed. We con1:ratulnte the editors a.nd. the societi es . :'imc was when 
our b'Jllotin was something of a lender in this field , but wo will have to step ahead 
soaewhat if 110 are to keep the lead. Your editors hope to do Just that . Chll' plans 
may bccOC1c obviou• in our next issue. 

I 

"G3.: S~::SS OF '!G ::BI!LZ" . On Pcbruary 21st a.t 8 :15 o'clock F.?i . in the Zast :S.oOI:l in 
the Curt.la Hotel, Reverend Carl Zric:-:son of Rockford, Illinois. vill r,ive n lecture 
on Ulh subject . He also will exhibit an e::coptior.al fluorescent display of minerals. 
Our Society has Joined vi th the !i1:--;Desotn 1-:ineral Club in sponsoring this lectur e . 
Admission is free. 

1;us~i SOl"l'.::TY . Our directors have, by a r.iaJority vote, detennincd to join t;he Hinn
Cnpolls Scienc-e Lusou:n Society , for the current year . Your editors st r ongly opposed 
this ootion , notwithstonding the e;:;:pediency of the aituo.tion. \'le personally believC' 
that , altho there may be some materioJ. advantages , it ls contrary to fundamental re
actions of human nature and is not to our long term o.dvantngc . \'/hen one society per 
mits another to undervrite i ts "11ork 11 , it ::tit.ht as well close I.he book . Any society 
to be pr ocreuive and virile, must do its ot·n housekeeping and 1&Mo.ge its Olin affo.irs. 
'10 do not believe that any soc i ety can gro·• and progress while sOtloone else collects 
its C.ues, me.pa its pr or,:ro.ms , publishes its notices ar,d bulletin, and nets ns a &e:i.
eral nursemo.id te> it, however altrllistic their ootivcs aay be . ?hia seeos so obvi
ous to us ns to be irrefutable . Joinifl8 the Luso\UI Society mO¥ not h.:l.ve this effect 
on our Society, but~ place ourselves in Jeopa.rdy . It doea celll'l, emphatically, 
thnt our Society and particulo.rly its management, cuet be over on gunrd and vibilant 
to see that 1t docs not happen . I f they arc not, 1t will happen . 1..(l think also 
tha.t before tho e:r.porioent ripens into a pormrul<lnt arrangement, the moobershi p should 
be informed m.d given an opportunity to express themselves on tho subject . It i s , 
of course , to our ndvantOGe to procotc the LuscU!ll , but it is not to our a.dvnntage 
for the !fasoum to exploit the societies. 

BS 



GEOLOGY OP AL3XA:0!3 RA:;SEY Sl'Ai::: PA..'IU.: 

G:0?.03 A. lF.EL, PhD . ] 
Chnirtmn, :Jepe.rtc.e::it of ::>eology and l!ineralogy 

Ur.iversity of l-.inr.esota 

I 

Alexandl"r RBl!ISCY State Par;: was nst:1ed for tho first territorial governor of 
I iru-eeotn. ?hio :pnrK, containing approximately 200 acres, ill located near the 1 
cit~ of Redwood Falls. It is readily accessible fi'om U. S. iHl;h\llO.Y :o 71 and 
State l.ir.h~ lfo . 19 . The park has ;::ood roads, cem:pin1; and picnicking fo.cilities, 
a :iavilion , tennis courts Md a."l enclo2we with elk, deor, buffalo ruid other wild 

I nriim83~~ m~!~g~~t~~;~~s t:;~~:~~~d~a~::• t~h~h~~;~ :;::n~~~turesque P,orr.o 
1~hich has been cut in the granite- rock by the Redwood !liver at o.nd below ?.edwood 

I 

Falls . 11 '.:'he beauty of this deep, rock-walled r,orr,o, about l'" miles lon;l'. vit.h its 
c11sco.des o.nd rnpids and meanderil'l€ river, cv.n scarcely bo over-stated" (Upheo) . 
~he 3."dwood river hns its headwaters in the west-central po.rt of Redwood County 
fron where it flows northeast\ro..rd in v. shallow valley o.croBB the upland prairie , 
but w'1ere 1t approaches the Einnesota River Valley it has cut dowwnrd throut;h 
the glacial Crift nnd into the underlying granite lod£eo. 

:ho dopth of the t.;or~e at P:edvood :'a.lls 1B due to tho f;I'c&t ooount of strcaa. 
erosion o.ccompl1shed by t.he Glacial ~ivor '.inrrl'!n that occupied the ltinnesota 
Valley duri~ the t1I:1e that La'.<e . .\.r,assh: drained southwnrd to the !:iscisstppi 
River nt :Ort .Snellint;. ':'his .;::-e!tt lake \ms formed an the e& :;oin~s Lobe of the 
last continental ice sheet celted froc the :?'.ed River Valley region. '.berever t.."ie 
natural drainage of a region vas in the tl.irect1o:'l. occupied by tha glacier, exten
sive lakes were forced in front of t."'ie ice. 

:'Lus the drair,ege free northwestern i.innesota, which would otherwise have 
flowed northvard n.s it does nov, ~:as blocked b;• the thick ice &heet nnd a large 
lMe ::no..m ns Lnke A :a.ss1z vas fon::ed. '.:''tic lnke extended 0·1or northwestern l·.in
ncsota, eastern :·orth Dakotn and r.orth~ over a very large are:i. ir. Cnl".rui.:\.. 
Durin•· its maximum extent it covered core than 110,000 BQWl?'e miles . Lake °:'finni
J:eB, La.'te of the Woods and Lower and lJ-?pcr Fed Lake still OCCUFY a J:4rt of the 
old lo.ke bo.sin. 'I'he glacial la1'::e ut first drained southwrd at t.he lowest point 
in the rim of its bnsin . 'i'his point uas at Ero1imo Valley between Lake :'?'averse 
and Dir, Stone Lake. ';?he large e.mount:i ?f water derived from tho oelting ice rap
idly erodod n r,reat valley which is froa one to five m1leo wide o.nd from 1,50 to 
200 feet in depth below the general level of the aren. it trnvoreee. 

La.tor, when the ice sheet had disauneart>d, tho t1rnour.t of wntr.r in the Glncial 
Rivor l'Tnrrcn and in mnny other strear.1a d~creaoed greatly Md todny tho small 
strcruns often seem out of proportion to their relatively lnr~e valleys. :'he S1:1all 
Redwood River could not erode dovn\llSl"d as fast ae the gront glaciu.l riv~r o.nd 
consequently it cut tho steep ,<:;or~e with its cascudos and fol.le, where it tumbles 
down to the level of the floor of the iiinneeota Valley. 

~~-@..HA~J9::_s_. Granite roc!ts of pre-Cambrian er,e crop at nurJerous places 
alonr. the channel of the Red'tl'ood River. :'he rock, '.iherr fresh a.'l.d unaltered , is 
similar in character nnd coi:iposi t1on to that quarried in the Minr.esota Valley at 
i.:ortor.. ':'echnica1ly it is a biot1te rnci.ito p,nebft . rt 1e cocposed of red feld
spars ar.d dark l!llnorals which appear aogtly in tho fora of strcol:e and bands. 
:he feldapo.ra constit:ite the larger S:-..arc of the roct:", both orthoclasc and flO('io
clo.se beir.,; abundant. Considerable quartz 1s also preatont. '!'he chief d.o..r!;: oin
eral 1s blot1te, with a scall aoou.-i.t of hornblende and a few r;rains of lll8Gll.et1te . 
When seen on the fresh surfaces of quarry walle, the dock io distinctive end out
etanding. 3ecnuse of its attractive color tonoa n.nd its peculiar wavy veina and I 
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vnll of the r,orge in the Park and in the road cuts along the hi(;hway froc 1-;or ton 
to Redwood Falls. Another good section oe.y bo seen in the cut alon& the road up 
the hill near the village of :;orth :!ledwood. '!'he same ClO.torlnJ. is encountered in 
onny vella 1n P.ed\-OOd und adjoining counties bot.~ to the north end to the south 
of the ltinncsota Vo.lley. It paszes graduc.11:• into fr"sh rock nt depths rar.ging 
from 15 to 150 feet . 

:·he whit.a clo.ys in Raosey State Perl: have had n different orir,in thnn the 
clayey aub-solle in the fields of south-centr al liinnosota . i;u.ch of the clay in 
our fields ia ll product of gl a.cinJ. abr asion . Boulder s and stones 1o·hich uer e car-
ried or puehed o.long the bottom of the ice upon o. etony or a ho.rd rock floor , I 
received uovore treatment . ifot only wer e their r ough cornor 11 c r ound off , but many 
ucre 1-round to powder . Such 11 r ock flour 11 r.mkee up o. hi gh pe r centage of the uver
ar,e clnyoy soil in 1-iinnesota . I t i s a. pr oduct of the creat i ce-m i ll of the past . 

The whi te clays over the ,i;;rani te in the par k , however , were not forned by 
the t;lac:ier . They wor e formed i n pl ace by the weather inr, or decomposi tion of the 
granite . Such docomponition is accomplished mainl y by the chem i cal action of 
water . When the gravedigger in Hamlet said , 11For your water is a acre decayer of 
your de&\ body , 11 he uttered a great r,eolor:ical truth , if we mny take "dead body 11 

to aoon onytbinr, that 1s not alive . Directly or indi rectly , water is the uni ver
sal solvent and destroyln& asent . Or.e of its firot o.nd slcplest effects, is the 
hydration of minerals , especially the feldspars, which a.re exposed to it. Durfog 
hyd:ratlor:, which la the taking of water into cheoical union , potaseiw:i end so::ie I 
silica v.re removed in solution frO!!l the feldspar, o.nd tho insoluble residue ls 
cl03. 

The rnte at Wich clay is forned :~roo feldspar i!I exceedi11.;-.ly slov. -'hl:rever 
the Bla.cial drift rests directly on t..~e s:::iooth, f;laclnted outcrops of t;r<!Ilite , 
the roclc ahovs very little nlteratio:-i . ::hus durini; the 20 , 000 years of :90st
l;l.aeial UJ:le , acarcely enoufZh clcy has been for:ted to be detected with the unaid
ed eye. If the rate of hydration i s so very slow, tow long did it tD.l:e to forn 
the grent thickneu of vhite clay seen clon,g the gorr,e in the Park? Undoubtedly 
mnn.y t.11ll1ons of years were requir ed . 

At •everoJ. points along the &or ge of the Redwood River , black li&nitic clays 
interbedded with white sa.nds nnd s:ia.J.en occur directly beneath the &].ncicl dr ift . 
A dmilo.r aosociation is erposed in the cut alO!'.f. the hi~way between Redwood 

~~;~ ~d el:~~!~~tat~~s~n:~d!:~~~~m=t~~t~h~n::~~!~h~l;;:m::r:x~;~~~~r~;d~ I 
sor ted nnd later dapoaited . Vari ous :pllll1t fosails ha.vo been found in the shales I 
but r.o remuino of marine forms of life ho.vc been discovered . ?.owever , from fos
eile evidence in etmilur 11tr o.ta farther to\mrd the north c.nd alao toward the south , 
1 t is generally believed that the sedi.nents are of Orote.ceous llf.:O-

l"he youngest geological sediments in the area v.re the various types of t;la
cial drift. nnd the alluvill:'l derived f r oc it . Tho hi,~h land in the PnrL is covered 
by clayey c_,1'0Und moraine deposited b:· the r ecedir¥; glacier and the vt-lley flats 
ore covered by a veneer of alluvial silts a.'ld sands . 

After the ice had retreated to the north a.'ld moat of the temporary glacial 
lo.Jres had drained, conditions beca:ie .ouch o.s they are todo.¥ - Vegetation began to 
nourinh on the. bnrren drift sheets, fo r ests apr0Il6 up , lakes occupied the undrain
ed dcprcu1ons formed b;v the irrog>.llar depos i tion of debris by tho ice , and 
streo.ms developed new drainage cha!mels . ?bus gradually the present 11spect of the 
coWttry ws developed except for th;; cl'-.anges c:nde by aan during the past century . 

Raprinted from 11The Conser vation Volw1tcer", 
l·: i nnesota Dc:partment of Conservation. 
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!lll. . !CLL' S L:.CTU?3 COU?.S3 is progressing nicely, o..nd , at the conclusion 
thOse -~0-havc attended"ShouJ.d have a broad gent>ral knovledt;e of General 
~.eology. ":his course is a good background for further reading and study. 
:'.egularity in attendance is the sec>et of acquiring such n ba.cl:.ground . 
:'here o.ro six more lectures in this course . 

fl,:.A$3 :to'IS: :Because Washington 1s birthdey, this yeo.x, falls on Sundny, 
i~olebro.ted as a holiday· on Londllj' , Februo.ry 2Jrd. ':he Library 
will , therefore , be closed on !londay, February 2)rd, and no lecture will 
'.:le given on that date . 

1948 

LOlIDAY, JAb11ARY 19: XI 

J:atrDAY, JA:!IUARY 26: XII 

1-.C!i::u. 7, F:BRUARY 2: XIII 

XIV 

r.o:~r, F:::a:iUA...-:tY i6: 

::VI LA?:D ro?.J:S 

,- J - -r, , ,. r' ! '---' J 1\ r. 

On the next pa.ge is a group picture of those who vent on the 3lack iiills 
fiold trip , JWle 21st-29th , 1947. The picture vo.s taken at the entrance 
of t.ho Sylvan Lake Hotel. :'he picture vaa token by J . Orval :r.gen • 
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DUi:!:IJro?.Y OE' BLA.C~. HILLS Fl3LD 'EIP GROUP ~\ 
~ _ St~nu 11~1 

2roo Left. to Right 

1. !:aster ?.o.y Little 
2 . :'heodora J.:elone 
J . George A. Rickert 

l. Lucille Hur.tor 
2. 3thcl Sullivnn 
J. Dr . :..dwo.rd. H. llM.dcll (Prcslllent) 

4. Charles H. Preston, Leader 
5. Urs . Anna Y-olderic 
6. i.rs . Isnbelle 0 1 Shaurhnessy 
7. Jean Gee 

s=r.o:m :ww - stn..'lding 

l. :,ienry .~rnes (::ansas City) 
2. Alger ~- Syme 

S:!:CG::D .~ - Seated 

) . ::imer L . ifoppen 
4. ?a.l.ph :!ollingsworth 
5. !:rs. ?.alph Hollinr,sworth 
6 . I.rs . Florence :t:. Eavill 
7. Lre.. '.;:;loo. J:a.'1.C.ell 
8. Leone Pntrictn i:nox 
9. Winr,ie . oercnbt'r& 

10 . :.rn . J..Hce C. :Otra.il':ht 
11 . ~f"lene -· . 'Rc:fr:er 
12. ::n:. i:nry :.... .a,:.-;·ot~£ 

4. El.mr>r H. 3rown 
5. J.:rs . !io.rgnret l!. Add;r 
6. l·irs. :. J . Procluui;.a 
?. lirn. A. l'. Hepworth 
8. J.ra. :iyra Little 
9. J..'.able F. Kendrick 

1. r.0¥ J. Little, Sr. 
2. Stn:iuel '!' . Your.; 
J. J= euben !"ordberg 
4. FHlo.:rcl. Srioot (::ilua :r1.,·er) 
5. ~. L. o. rart 
6. ?erbert ".3.011berc (to.., of head 
? . :. J. Procho.slal 
8. ::. D. :11a.ron 
9, Charles !". Ha.vill 

10 . W. G. \/Uson 
11. hrs . :Ta.r.ole l~. '.'dle 
12 . J:rs. Helen J . S;'ll!o 
lJ. l:ro. Loretta :. l~opy;eri 
14. l'rn:rl Lucius 
15. Lyra : :urn•r 
16. ::iaie i;inchle;r 
17. C'arol in(; Vnnt1tru:l 
l~. l"rs. l!ertha "' . "t.o::in 
19. Dena Lolderte 
20 . J. Orval Jiger, 

--j 



BY G::ORr,:: !·'.. S';ll'.:nn , Fn:J. 

1

_ 0=001 or :o:o; nm.u:l! ;.co. 

!he Duluth cietroyolitan aren, th.."lt ic the city nnd surroundint; area in Lir.ne
eotn 110 fnr o.s :wo H01·bors, Cloquet and Carlton, is :rn aren of r,rent r:eoloricnl 
ir.ter~at. Ita location at the head of Lttl::e Superior is not only n etrate;:ic one 
vi.th respect to coo.m.erce, but also !Jl(l.cCrn it nt a sort of focal point for ~uch of 
the r:eolo.·y of tho north a.'l.d south shorer: . 

L.'l!·e Superior not only occupies a. topo;,raphic bnsir. of ,;reat extent and depth, 
but it also occupies a structural ba:iin in the rocl:s . ?hnt is to say the rocJrs are 
do'.n;f.,lded into a r,rent elongated bas:ln or r.eosyn.cl1ne . Rockr on the north shore 
r:e:.erll.11:1 dip froc. ton to fifteen degrees toward the la1:e; on the south e!"!ore the 
t'i. 1:: r·uch rtecyer, for eXllOple, fr"1:1 35° to 70° to the north on :i:eweeLnu Point . 

lieolo.:1ats find it convenient to troD.t the rocks of the enrt:1 1 a crui;t systEOa-t
iea.lly nccordinr, to 88e . If we arrange the formntion of the :i>ul.uth o.reo. in a sys
tm'latic wo.y, we have n. tnble about as follows, the oldest formations beinr: Jllaced 
at tho bottom . 

TA3LE 1 G30LOGIC ~Q..'qJ.J.TIOrs OF :'KS AfCA 
Upper Keweer.auon--

Lake SU!'erior series . 
Hincl:lc:,• sandstone. 
:;'ond. d.a La.c beds . 

l:iddle Keweer.avo.::.-
Duluth ,:ebbro nnd other intrusives . 
Keweena\t Point volcanics . 

Lower E:eveer.e.•<nn
?ucl=w...~e fornation . 

Send!' tone . 
t:'one,lo::u:irnte . 

Unconfomi ty . 
Al,:o~an

'1ranite . 
Lower Eurotiar.

:'hOI:Json for1:1ation . 
Unb\01'll. 

~@l'--'"'t'Q~J.:A~:T_. :'he Lhocson forv tion was nlltlE>d by l'f . E. iiineholl frCEJ fae 1
1 

I out.cro:o in nnd near the vlllace of -:'hor:rnon . .:.xposures of thec.e rocl:s ure nurterous 

I o.lor .. c: the St. Louie river from Cloquet down po.rt vey throu,r.b Jo.y Cooke rnrl: . Also 1· 
ecr.i.ttElred expoaures e=-tend east\.-nrd on the uplnnd as fnr as the r;.randview E:;Olf ' 
courae nnd southwestwnrd through Carlton county Lo Denham in Pine county . An iso- j 

1 lntf'd serioa of exposures of probabl:r the oni:io forr.mtion occur near Little ?nlls on 
the J.:i Pi'Bi aei:ppi ri vor. J 

I '!'he Thomson for::i.u.tion consists of a.l.tern.otinr, beds of slate, crnj"\mckc and c,ra:.: 
I .,:nc:;e-slo.te . Slnty cleavar,e is well developed in the slate beds and has a varyiJlG 
relation to the usunl.ly well ::iar!-::ed br>ddin,.. . l:uscorl to ::ilea, chlori to , ar.C. ri_uartz 
o.::re the principal cinertll.s . ':'he f:T:1:f\3Cl:e beds vary froo ar, inch O!' tvo to several 
foe t in thiclaiess. Tuey nre noro;;.lly ruther den!le ru-.d fino r.rolned, but ir. sone 

1 bedt1 sr:?&ll pt"bblos occur . Small acom1tr of carbonate, especially nn ru:if'-11 crystals,I 
I are found in many horizons . I.ocally definite carbonate lenses occ<lr nnd ccrbonate f 

'concret ions are n cho.racteristic fenture of the rock thro~hout its knol.'D. exter:.t . I 
:hese vary from o.n inch or so in diaceter up to e.a much as three feet in length . 
.:'he chnrncteristic shopo is a flattened oval or elongated ell1psoido.l for;:; . 

I G'.-4.:.T:'Z. Granite intrusives of Algonan ~e are not Ynown in the Duluth area, 
! but nre importo.nt on the J..esabi range o.r.d southwest of the Carlton area in Fine 

county, extending \1est to St . Cloud nnd beyond . :'he intrusion of this cra.>tite no 



doubt had. socio indirect effect on the older rocks of til<' :Juluth tu·eu, that is , the 
::hOtlson fornntion . 

£!!£A:M:G:::_~~:A:'IOL :'he Puckwun~e vas also r.n:nod by .I. li. t.'inchcll for rocks 
alor,g Fuckwu.'l.ge creek in northf'rn Cook county. :'t.e r.ane wue RP:"lied to rocks of 
the •HJ.me age in the Duluth e.rea . Recently the cor.gloonrato at the M.~e of the 
Puckwun..~e wo.s fou."!d lying directl;: on the ':'ho::isor. slntc in the lowest t>Xposures in 
thr borge of the St. Louis rf\·er L'l. Ja;t Cooke park. !'ho aooe conglomerate 1a ex
po::ed lL chort dist:in:.:e above the slate alor.r a s:iall creek which joir.s the St. 
Louie rher a.bout one-hnlf cile above the Fond du Lnc dnm on t.he !"lorth side of ';he 
river. ~he snndstor.e and conglol!lerate nro well exposed below tho loweet basalt 
lava Do11; just above the Gu.ndvie\1 golf links. Slnte is exposed in t~e fields 
below eo the th1cicness of the ?uc'.:o...:un&e at thh place pobably does not exceed 50 
feet. It 1a noteworthy thnt the sandi::tone and COnf:;lomera.tfl have auffered very 

~i!:~~~~e=o~~h!:ch i~0~~~~r~~~ i:uiti;:d~ln~e b:i::~ ~~!~h s~:do n~!;~~!' 8~e;50~=~ 
the "-rnndvlow P,Olf course, 1•hereas the sandstone o.nd flow dip :iouthea.st nt not to 
exceed 15°. A r.rent uncor.formity titus separates the two foroationC1 . 

11 .:::;~~:·Ni.!.9.hfI_!Qg~~r:'S . Perhaps the rreatest r,eolo,:.;ic evont or scrion of 

! ~;c~!~ai~ (~~a~:r:~ ;~~1~~~0(!~~) ~=~a "~~o!~~ r~~!:t; f~~!s o!~~~ ~~a;r:1~:;~ss 
canoes but from great fissures vhicil 1rere located nccordi1l4; to the eviden::o of t.11e 
direction of flow, out in the center of the basir.. :'hose flows cuoe in a rreat 
s.::ri1:;s and continued to pile up for a long tice ~robnbly du.ring riro Tess1vc si.n;:lr...;:; 
of tb.t' o.reo. . .i.ccordir..g to J. . =· Sendberr. rho m.o.tl.e a. very careful r.t:id;.· of •he 
fiot~ of tho :i)ltluth nrea , th€rc are 20,5)9 feet of flo11e e.':po!led bet1:eer. · c.E ''"r·,r.d
view ,;olf course ru-.d :'lo-o ii::lrbors, and the totnl. r.ucbor of flo'ifF iB fully '.' 50. :he 

I oldest is e:Afosed at 1.r.,. Grtl.ndviev bluff n.r.C. the your.cut nt :vo liarbo:-t: . Et!ll 

e ~=;~:i;;~;a o~~~;r n~v!h:r:h~~~s~;.:~~c;: !:1::s '.;~~,,~~~\~;~j~!s~~~~~ ~ti.:~ 
:;f,ll;!J~--·~~..&_'":> O:'ii3. I:..~rv;?§_. After the lava. fiows had bP('n ~oured o·.r .. , 

the ooltrn !"IU.tcrial (cn,_;c.a) contir:ued to \tlorf. it.a w.y ~:-ward, bu~ at places it ;ould 
r.ot reach the aurfnce and it forced its vny btttvetn the flows D.!".C. ot.r.~:- rockJ a..'ld 
foroed huge mannes of ir,tru~ive roc:=.n r.ow recoplizt-d a!l r:a~bro, diab4ee, .'.ll':d Fj'.:::!ite . 
~"hi: :i:Uluth t;nbbro is '.;he ln.r,-ect uass o!' this cat1:rinl. It c:.ter:ds froc Duluth 
north nr.d en11t 1n a broad belt rea.chi:r~ Lal:e Superior at the "'.eai:rvntt.or. river, ::5 
cilee east of Grand Lara.is . At mur..y pla.ces alone itr bcrd• r it has 1.ff('ctcd b~· ib 

1 r,rca.t heat the rocks wBh which it crune in cor.tact. This h ~rue, for u:mirrlle, at 
, 5hort Line parl: near Duluth . :'his nass was so lnrr,o that t.ho molten ::interinl ser-
1 refntl':d r;iore or le l's after intrusion and n+ or the top the black :nbbro r:rndes to 

11 rC'd rock 11 (o;rcnlto or r,rani te) . Diabase and r,nbbro rocks also ure found as :;ills 
and dikes in the lava flows at plo.ces from Duluth to Grand forto.i;e llo.y end in the 
slates north of that y,oint . At places for e:<um:i. le on ohoro nr,nr :nc1i.mprn£·nt. isltmd, 
the diabo.se hou clearly tipped up the flows by tho force of its intrusior.. 

:'he. r,o.bbros, diabase and syenites (rod rock) a.re coo.reu rro.inPd rod:s, thnt is 
tho l!lineruls which coopo~e then mny be t:-o.sily re:::or.nhed with the nftl•cd e;;c. Zne 
coarse tc;:ture is o. rtsul t of the slow cool in;"; of the mruu1 of molt.en cnt.crinl unC.er 
conr . !t is !:nown fro!:! t.hc poor conc!uctivit;v of rockc thnt it 11uet have taktr. 
ci::nturies for a mo.ss the size :if the :iuiuth ,-nbbro to cool. "'hHC '/ltl.!1 rrob.:l.bly 
little diff• rcnce in the cor:::r,ol"ition of the molten material v:.ich forctid tho bnsa.lt 
floor nr.d the. ,r;nbbro, but th~ differer.cc in the ti'.'ttl of coolinf': hns reot:l'.;ed in a 
dist.inctly diff, rent texture. ir. the two tJpes. The intrunive roe. s are h£.rd und 
i:in?:aive and resist weo..thcrb.,: bett.er than the su.rro:u.dinr. flo..,s. :he a.'!:iot:t coun
ta.boue c1'.4t'actu- of the north s.'iore cOUl!' rr h dir.:-ctly attributable to tt.e Frts-

e er,c\~~o;:~:~u.c;~r~:d~~:a:~~ ~~~i::~bro is 14,jOO feet thicl: ot Dulut!l Md it 
is mu.ct. thi.:ker fa.rthc-r northeast in La!:c nnd rool: count1i.:s. '.i'h•J sills w!lic:'l o.:cur 

! ~!~;: !~: ~~~~r:;~:c~f n~~:/~~~a:~~r!n!~r~:!u~!1:n;:o~1 ;6t~c!.~c:.~~d;:~t i~c:~i~~ 



• 
t.he Lo.k()wood punp111,7; stat1or. • 

. ;t <;he shore of l~:l: Superior the: :::.r.dion i;ill iG sc;paratc;d fro::i the gabbro by 
2 , 760 feet of flo\1S or.d diabase. '!.'he ce.bbro transr,reosea the: flows at auch a large 
nl'lt;"le t.hrt about two ~ilc;a to tbe nort:!:!. it is probably in cont.net with the :Endion 

j :;!1 ~c~~e ~!:~t~~.n!~~e~l~~!a!c~~~i !;~~:~a t:~~~n::~t~ab!~t:;: ~~~~s~t~~s 
le t:urefore possible that this sill continu.ea for s• v.cral miles r.ortln;ard. :'he 
ZM.ion aill 1a not consider~d a."l offshoot of the r.a.bbro been.use its texture even 
clone to the r,abbro is notably fine-gr.'.'.in(;d ns compared with that of the very coarse 
gabbro . An exnople is the ::::tdio?l. diabase near :;'or;;et Hill cooett..ry . 

~-e third sill above the gabbro is separated from the Endlon sill by about 445 
f• et of no,f9 at the shore of LS:::t: Suo;,,rior . T"nh has been called th!! iforthland 
aill bc-::nusu it fores lo.rge roe!: hill~ on and n£:a.r the :rorthlnnd Country Club 

1 ;-;:.~:~d r~::i:i!lm!~g~~l~i~~ ~~=t:~~~ ;~li~e shore but thick<ms rapidly north-

1 A scall diabase sill 1J2 feet Ciic:: is exposed on the shore r.t the foot of lo.8th 
J\Vcnuo ::.0.nt bctwocn the llorthland and ~cater river sills . ~hia sill m1y be traced. 
for only a short distance northeast by intormittcnt outcrops but probably is thin 
all the way o.nd eventually pinches out or disappci•.re under the drift . 

-'he Leator river sill is J,J.50 feet etrntir,ra.phicnlly nbovc the ::forthland sill 
and h c:rpoeed along shore for slightly over a mile beginning juot cast of the 
mo.ith of Lanter river. The sill nay be traced for cin:'lY oiles inland. 

! ~~ ::i 00 LAC S.:aI3S. In the vicinity of ?ond du Lac and n.lon,; the south s.1iore 
o!' Ln:.c Stipcrior -cast- of Superior is a thic~: seriea of sandstones . ?.10 exact re-
1&.t.ior. of thi• atllldat.onc to the othor rocks of the Duluth area ie not. 'dell shown at 
Duluth, but from data elsewhere aro·.ind Lake SU!Jerior it is kr.own th.c.t ~hese sand
stone beda nre )'O\IJ\6er tha.'l the lava nows. 

G:..i.cu;:rm; . 'The last series of ev1?:-:ts of geoloeic t.icc in :iorth Accrica was 
the fcl-::i4tt.-o;,, o! a series of t;reat cor-.~iner.tal glaciers vhiclt coved southward frOl:l 
cor-.tcrs in Ca..'lada to covEr portior:s of ::i?".:;esotn rc·1crul tier.a. :'i:t' basin of Lake 
SUJ;crior Wft OC'Cll:f ied b:· lobes o.f" ice \:!lich C3l>IO from ce-ntC'rs south &."Id cast of 
li:wiaor. 11 Bo.y . :'hue :::uch of tho topo,..·rnphy of the nrcn is a reslllt of lhe vork of 

111:lncial ice anC. of tho wter vl-.ich res:Uted f?"am its C'leltir-.~. 
_:i,e last o;isode of daciation is n<!taro.lly the t'IOSt i~ortar.t becaU'SC its 

reault• verc not c'cstroycd or covr:reC. by su.beequent events. The ice ~oveC. a.long 
t.:;e Supcrior basin fro::i the nor~!ieast l'..nd then srread out over the lande above the 
prr.sor.t lake level. In Duluth yraper the ico DOVt-d essentially pa.:rt'.l.lel to the 
shore line but ns it continued aouthenstul\l'd 1 t fanned out so thnt at. Carlton the 
si:rntr:hea and t:roovcs on the roc~~s show t:1nt it z:fOv('d fro1:1 caot-southcnst to west 
north11ost. !~ear the bordoro of the ice sheet hur.c pilEIS of roe!-: debris were left 
b.7 t:lo neltin~ ice nr.d the ver;r hilly norninen of the nron nort:1 of ~luth \/ere 

I 

formed. These nornincs forl!l rad.c curvinr belts southcaflt of Duluth and Superior in 

both \lisconRi11 nnd 1 innoaota . 
1/hen the ice rctrented to the S.inerior basin drniru:it;o to tho cn!lt 11ns still cut 

off Md water pondl?d in front of the ice ur.til it overflowed firut by 011e route e.nd 
thur. nnoLhor into the St. "roix-hississirni drainnr,e. "'hue Glncifil L.X.e Duluth 

l~~~~r l?~l~:n::~n 8:~~=~e!u! 0b~0~~; ~:~h~n;~!\~~~:1~~0~i!~;~e~~~ :;;;~~c,r~~~r ex-

1 

istcn ·e }fr.h shoro lines W•'re devclOPf'd by Clncinl Lnk.e Duluth as mi.ch ns 400 ff'et 
'! above the presont la.:e level. :he eneral. course of the upper bcncl- 1:: uarked Oy 

tne S':ylir.o Boulevard in l>.llutn . Clay \'O.S cieposited in lo.rec auounts in tl:.is basin 
o.nd. tl.e red lo.;cc clny plains S'.l.Ch as t · rens'uill vere developed . :he da,., ho\:f
e·1cr, is red onl;r 11here it is cathered : below it is a .·reenish r:r:J.Y ll:'.c. the nm:u':l..i. 

I 
la.;•criJ of dcpoei tion ciny often be seen fr, !'resh cuts . 

I 
,/ith the retreat of the ice d.rernnge to tl.1? cast 7adu."t.lly developed a.r:d the 

la.:e subsided to !ICarly its preser.t level of 602 !el?t nbove sea level. 

:te'2I:==n :="Re.. s:::r:.!.L:".s 1 u:I.:':- R;n~i. 

I•<l;\t:: , ::i r-



Ve have secured the following I:A:>I?':i LIS':' frm the Univcro1ty of Eichir,nn. 
Sooe of our oecber s do a considerable ac.ount of readinr; on geological subJects . 
.:'o those of you vho have not acquired that habit , we earnestly rccac:mend that 
you ::111ke a start nov. One of the as.in purposes of our lecture courece is to 
givo our meobers suff1c1c:nt background 80 that they r:iay be able to read geologic 
li teraturo understand1!181Y and enjoy 'lfha.t they read. :'he folloving !\Z.~DE.G LIS:' 
is rccoc::tendod for this purpose . Eost of those books can bo obtai ned in the 
libraries available to you . ?he publishor and the pr i ce are r.ivcn 80 tho.t you 
mny purchase these books if you ca.re to . 

A.R. S. 

f-Willis r~ srmnES IN sTOii3. r. :~L:: ifos::d.~926 . 226pp~ Illus . SJ .CO . . 
A delightful account of some cf tho wonderlands of western America and 

so::io of the curious incidents in the hi story of ll,;COlogy. 
Hobbs, William H. :2.AE:'H :cATU?..::.S ~'."D :::EZIR IBA?:'Il!G. lJ . 'f . : J.lacmillan , 19)1. 

51?pp . Illus . $4 . 9,.. _ 
A revised and enlarged edition of o. standard introduction to ~oology for 

the general reader . 
3radley, John H. :S :AR':'R -~~ I":S iiIS:.'roY. :Boston: Gi r.n, 1928. 414pp . Illus. 

;3.00 . 
An eleoentary text which pves a s;rstC!:latic idea of the subject . 

i;erriom, John,.. _ :is LHING PAS: . :·. Y.: Scribner , 19JO. 144 pp. Illus. ~2 . 0C . 
:l!e r ocia.nce of i;:nst life and ovolutior. is presented with lively interest 

in tho oplsodes of gcoloe;ical w:d n.>tthropolor,ica.l discovery , 
Schu.chert, CbD.rles, and LcVeLe, Claro. i. . :H:: 2.A..~:'?i Al:'!> I::S J.liY"'E'.3 . Y.: 

Appleton-Century , 19JJ. 409pp . Illus . $4 .00 . 
A sim'!)llfied auUlorita.tive account of the co.rth'a history . 

Snider , Luthe r C. :s&l.=:'3 HIS?O:--'Y . ~- . Y.: Appleton-Century, 19J2. 66Jpp. Illus . 
$4. 50 . 

An account of the earth's be£;1Mings o.nd hiotorr thro~ the ae,es c:t
preusod in tho s i mplest lan.,.aua&e. Technical terms arc excluded a:" fer a£ 
possible . 

!.lather, Kirtley F . OLD i:O:"IG3. ZA.."'l'l'E . Cambridee , J.!e.aa . : l!a.rvo.rd Univ . ?reas . 1928. 
17'/PJ> . $2.50 . 

A seri es of radio 11arachair ta.ll:s , 11 on top i cs such na the origin of 
life , ho1t mountains a r c t1ade , and tho 11ppalnchinn l:ounto.ins . Sev~ral of 
the chapters a.re devoted t o the northenst, a.nd , ne this region is well 
)mown to r:io.ny , thC! book has a iridc appeal. It should follow, rnther than 
precede, a general trca.tl!lent . 

'.illG.i..LOGY 

Krnus , :::dward H., Eunt, ilalter F., and Ra::lsdell , Lewie S . l~LC'<ALOG'f . :· . Y.: 
LcGraw-Bill , 19)6. 638pp . Illus. 35.00. 

J.n. introduction to the study of cinora.l.a and crystals . 
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Kraus , 3dyard H., and Hunt , ~falter ? . '::'A3L::S FOR "'."£ D3l'~;I::ATIO:' OF i:l:3ALS 
:SY !::AH5 OF ·:i:~:::m PHYSI!JAL ?:'l0?:3:':C$, occtro:::.·c:s A:t!> ASSOCIA:SS. :· . Y.: 
l~cGraw-HHl, 19)0. 2.$4p1>. ?J . 00 . 

Lo0!:!1s, aedor lck ] . A E'I::.LD 300:: OF COIJ'.O?i :mc;:s AlID lil?r!RALS FO?. rn::::-~IFYI:'G 
':'JG P.OCY.S or :'1-8 U?TI:'ZD S':'A':SS Al'll I:-.:'3PR~~I:'G TH::IR ORIGI:IS A:lD 13.A!'IllGS . 
1T. Y. ! Putnnm., 192} . 2?8pp . $).50. 

An excellent manual for the identification of rocks and c.inera111 \:11thout 
elaborc.to equ.ipoent or previous tro.inin,: . Mly illustrated in color . 

:utter. , Alfred 3. E. :"r3 :<A?lf.".AL lilS':'O:W OP C3YS':'ALS . ~1. Y. : Cut ton , 1924. 28?ml . 
~4.65 . 

A complete survey of the ccience of c1·yetallogro.phy . 
Piruon, Louis V., and Kr.opf, Adolph. J.OCITS A:.ID ROCl l:li..r:RALS. 3.evised by Adolph 

Lnopf . :r. Y.: Wiley, 1926. 426pp . Illus . ~J . 50 . 
A mnr.uo.l of the elements of petr ology. For use without a c.icroscope . 

Brookings Institution, 1lashin&ton, D. C. UI:r::Jl.AL ::::co1:0t;1cs . 3d1ted by Frederic~: 
G. Tryon and 3dwin C. Eckel. N. Y. : licGraw-Hill, 19)2. )llpp . $2 . ,50 . 

An authori tative work . 
Road, Thomo.e T. OUR l:I?t:::R.AL CIVILIZA~IO: '. Baltimore , l·id.: Williams o.nd '.11lki ns, 

19J2. 16Spp. ~i. oo . 
A stud;/' of the icportant part :;>layed by minerals in our c ivili zation . 

Rickard, ?homo.a A. HAU Al'D l-G~S . !l'. Y. : l·OcGraw-liill , 19)2 . 2V . Illus . $10 . 
A history of oini~ in r e:!.ati on to tho dovelop::lent of civilization . 

lHcknrd , Thoma.a A. A HISl'O?.Y OF A!L:2ICA.~ !:IllING. ll, Y. : HcGr aw-liill, 19)2. 419pp . 
Illus. f) .00. 

Explorations, discoveries. nnd e;per imenta corlr.ected with cining 1n 
different sections of the \.'est are <i.escribed in nontechnical , intere!lting 
narrntivo that rela.tcs the history of the cou?1try to tho history of the 
mining industry . 

Leith , Charles 1:: . 'iOrtLD 1-:INZRA!.S A!!D liO::lLD POLITICS . :· . Y.: llcGra.~1-iiill, 19)2. 
2l)pp. ~2 . 00 . 

A fo.ctual study of minerals ir. thei r political nnd internatioruil rela
tions. 

Z01:l1sh , GeorE:e L. OC:!'!'I:·G AC:WAH::::::D ·•r:n m:"3ALS . :·.r.: HcGrnw-Eill , 19)4 . 
J24Pp. Illus. $2.50 . 

An introductory manual and simple guide , with good dancr i ptions of oe.ny 
minerals , an identification list, nnd a pronouncin[; vocabulary . 

?zieny , !rooks. r!El S'i'RAS!EGY OP RA~! hAISP.lA!.S. :~ . Y. : l!ac:nillnn , 19)4. 202pp . 
l-ill.'!'18 . ~3 . 00 . 

A study of America in peace end war . 

Dnl:e,/~~~y l~~r.r~~;~~~ : i~~~ ~~d1ii~:~n$2~5~ . !{. Q.UA.1'£Z FJ\!: ILY 1:L~ALS. 
A ho.ndbook for the mineral callee tor . 

-- - - - --~ - PALEQ:rroLOGY 

Andrews, Boy Cho.pmnn . OJ 'i'1C '!?.AI:. O:' A:;cr:i"!' EAU. N. Y.: Gw·den City Publiuhin& 
Co., 19)5. J75PP - $1.00 . 

A vivid adventure story of explorations in the Gobi Desert . 
Loociis , Frederick 3 . RU:'Tr:<G 3..'\."':'I:JC? A:·n.n.s I:~ 'l'iG ?AroGO:'IA:: Pi>:JIAS. : . Y. : 

Dodd , Bend, 191). 14lpp . Out of print . 
An acr-ount of an expedition in the wilds of South Aaerica , of the foss il 

remaino discovered , llJ'ld of the native tribes encountered • 
J-:crrilU:I , John C. Tri3 LIVING PAST . N.Y.: Scribner , 19)0 . 14hpp. Illus . $2 . 00 . 

Popular csseys on the earth ' s history . One deals with a reoe.rkable as
pbaltw:i lake in California and the prehistoric animals trapped there . 
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Hotchkiss , M"illi a.-:i O. :'33 S'I'<B:Y OP .A iHLLIOi:T Y-.:A3:. 3altimore , Ud . : Willi~ 
end Wllki ns, 19)2. l)?Pp . Illus . $1 . 00 • 

.A brief, popular account of a:eological hi story for the intellia:ont 
layman. 

- ----- c;.:::i.:s &ID c;.3.; J.lA1'~IALS 

...ra.us , :;4"'8.l'd H., nnd Sl awson , Chester 11. a:::i:s A:.ID c;.31 I·;J.:sP.IALS. N. Y. : J.icGraw
l!ill , 19)9 . 28?pp . Illus . $3 . 50. 

Reliable information on the various properties and fortla of :ms and 
on the various 1:1inerals and .oateriala used as ,&El!!!& . 

Kraus, :d.ward H. , HW"lt, Walte r i'. , and Ramsdell , Levis S. HI!E?ALOG-Y . :iJ . Y. : 
EcGr a..,-Hill , 19)6 . 6J8pp . Illus. $5.00 . 

An i ntroduction to the study of minerals and crystal.a . 
Kunz , Georbe Ji'. TH3 CURIOUS LO:B OF PlCCIOUS ST0:8S. Philadelphia.: Lippincott , 

191) . 406pp . Illus. $3.50. 
An inter esting history of precious stones and of tho stories Md legends 

that have ,;rown up about theo. 
:=um: , Geor &e i' . 7rG 11.AGIC OF .GiGLS AFD CB.Aru:S . Philadelphia. : Lippincott , 1915. 

Illus . $8 .50 . 
Contains i::1uch m.o.terial of value to the student. but 1G interratiJlb !llso 

to the E;ener!ll reader. 
Pavitt, 'f1111az:i T.' and Pavitt , Xate. 300& OF :'ALISHA.FS, Al~~. A:ID :m1n.ArAL 

G3·'.S . Philadelphia: llcKay, 1915. 292pp . Illus. $2.50. 
A fascinating book for the student . 

Smith , George F. ii . CE.I! S!'OJ3S A:.~ :'"i:S:G DIS:'I:lC:'I\G CHA.UC':.'!:.'15 . London : lfothuen, 
19)5 . Jl4pp . Illus . 7s. 6D • 

;. vnlunblo book for the collector; ~&t1y illurtratlono in color. 
Wade , FTank 3 . DlAliC:rns. :' . Y. : Putnac , 1916. 150pp. $2. 00 . 

An excellent handboo:-::, intende~ prioarlly for the dealer in diamonds. 
lfUliams , Alphnous F . :'iC c;.==:s13 OF ;IC DIAt:OliD. London: Denn, 19)2. 2V . 845 • 

. ".most importnnt work. 
iiilliBOS , Gardner i'. TP.3 DIAi'.O:.:J ::r;.cs O:' SOUTii A::?.ICA . !i. Y. : :a. r . l".uck, 1905 . 

2V . Illus. Out of print . 
An interesti:ig history of dia:::onds, their aee:tlng, cuttinc, and polish

ing, from legendary tioes to the present century. 
Spencer , Leonard J. A K::::Y ~O P33CIOUS STOl:;::S. :1 .Y. : fun:ian , 19)7. 2J?pp . Illus. 

$2.75 . 
An account of the proper ties and compositions of gem stones , vhcre they 

are found , nnd to what uses they can be put . 
llhitlock, Herbert P. THE Si'ORY OF '::H3 G::t:S . N.Y . : l\lrrnan , 19)6. 206pp . Illus . 

$) . 50. 
A popular handbook . 

Daxtcr, ·.1illiBC1 ? . J3',~Y, G:=J.! CURP.iG A1J) li!:TALC:RAFT. U, Y. : EcGrav-Hill, 19)8. 
224pp. Illus. $2 . 50. 

'.lri tten for home draftS!:len . 

- -- CU?TJ:;c;. Afil) POLISB:IUG 51'0?83 

Jlcrnevitz , 1-L Ii , von , and Hess , Frank CU"l'TI::a AjJ) POLISHING STOICS . Woshilli;ton, 
D. C., Dep 1 t . of Interior, 3ureau of l..ines , 1940 . 2Jp . Illus . (Information 
'::ir cular L. C. 7107) 

Contains sections on. the exm:linnt1ona of mineral epccit::lens, the cutting 
and polishing of ,;cc stones and the equipment used, and school instruction 

·I 



- - - --

in cuttin& gem stones . 
Howard, Jo.mea Hnrry RA'.:~1 :FCE :'l:S Al:J.?ZUB. LAPI::lARY m:srn:SJ TO P:tOVI!E FRAr

'lCAL I:tS·r:rnc:>IO?T rn ALI. AI:OS OF ~::::i: CU1':'l~D ?:JR rn:: 3;(;.:!J'"_\"""3. .-.. !D :rn..-r: ?S 
Al>VA~:~n Al:A:stB . Greenville, S. C. , J. ::. Rovard, 1935. 14-0p. !llus. $2 .00 . 

HoY3.l"d , Jm:i!!a Harry ".fCE:!H:G O! ~il-F"-.ZCICOS STO:Ss . A brief eleT'l-.ntary c:.uo
graph. A T>rncticnl gu!.debook "lfTittcn ir. r.on-techn1.ce.~ l.i.~•r,-"a.,<;t.1 I >l th;..se 
who desire to cut e.'ld polish seai-preci~uo stonec . Ptrebild.ll, ;i. 'f , R;.;zks 
and l:incrals , 1931. J7p . Illuo . $1.00. (Bulletin Jo . lj 

Inrr,nl.h , A. G. SLICI:TG Al'D P01I53I::i:T 1:3.'50."'ttl':::S. Scientific Americ.'ln 159"1"20. 
Sept. , 1939 . Illus. 

l:raus, Edward li . , and Slawson, Cheater B. G:El1S A::n G:J.l l!ASIALS . 3d ed . :I.Y ., 
l·1cGraw-!fill , 19J9 . 287p. Illuz . $3 .50. 

Addronoa to the cineralo~ist, the collf'ctor of r:eus,and jcwders . 
Includes chapters on t~e cutting and polishinc of stones . 

:'homeon , Horace L. LZG::Jr:is OP G:a.:s: the stra.ngtJ beliefs whtr:h th-. astro·Lc..;i<.al 
birthatoncs have collected throU&h the r.gos ; incornoro.~ed wi.;h u Tl)\"ised 
edition of ecms--how to !mow Md cut them . Lo s Anr,nlos, Gra:?hic PrtJr.:.s , 
l9J7 . l24p . Illus. $1.1,5 . 

Shimmel, Charles L. r:!GATIS3 D:i :""Ji3 AJ:T OF ALA:.'EUR IJ.PI~'lY . i·fRdcro., Co.lif ., 
Bick Frintini<. Co . , 19)6. )Op. Illus . $1.00 . 

Whitlock, Horbert P . :-ru:; ART OF :-&E LAPI!lA..1.Y . l" .Y., Amer i co.n i;useum of :7at".J.ral 
Hhtor;y , 1926. 29P . Illus. (Guide Leaflet Ko. 65 . ) 

A:;IMA:.S -cc==~-------__J 
(Fossils) - ----- -, 

Lucas , Fl'ederic A. A.llilLALS O? ?113 PAS'l'. !" . Y.: .4.11;or . huscll!:I of ::atural Eistor y , 
1929. 22lpp . Illus . .$ . 75 -

A d11rplo and ir.tercst i ng treat::il!nt of tho more rcm!lrlroblo fossil anhlals 
ar.d he rca.son for their e:..ti.r..ction . 

Scott, Vill l llJD 3 . :ns_n';\y O? :.~..::n i.:...\:~JA:.S l;.i ~i2 ic~·:·::u HU:I5F:t::::t.: . 1: . Y.: Ma c 
millan, 19)? . 786pp. Illus. $7 .50. 

An elaborate vork on the geographi.::nl hist.on· of tho '1'cstern Eecisphere 
and tho groups of mllm!:lals \ibich succes!:iVf'ly in.~bitated it. Pa.rticululy 
good in i tn descriptj on of the an1111&.L; oi Seu th J.r.iericn. 

Loorn i a , Fred,.ric 3 . '!'t.3 ZVOLtJ:'I0:-1' OF ~·IS HuPS.:... Fonton· Marshall Jon1>0, 1926 . 
2)Jpp . Illus . $).00 . 

An important book on the dPvelop111011t o~ ~he nudorn horso froc an animal 
no larger than a dog . 

Hooton , :::::X-ncnt A. UP FRat Z...C AP:i: . :(.Y. : J.:nc:mil.1.an . 19)1. 626pp . Illut . C5 . 00 . 
An entcrta.ininp:ly written story of hu'!l1U1 ovolt1tio11 for the gl'ncral 

rt:lldcr. ! 
------' PI.A:l .'S 

(?ossile) ---------i 
::.novlton , fr,.n:t .:i . FL,\l;:os 03' :::r::;. :?AS:' . Princcto:: , i". J.: Princeton iiniv . rr~ss , 

1927. 275J'?. Illuo . Out of !lrint. 
·' po,,ull.&l" account . •.rcll illustrated, tellir..o r.o·" plnnt:. of '.Le ::;ast mu.st 

have 0:1pc::i.rrd •-het'- 11vir . .<; • .-1.rrar.gec'. chronolofi~al'!.y . 
Sewrd, .l\lbort c. PL.;:;:- LI::S rn::ouc-~ '_S AG:s . . . :"!. : 1-.a~:nl~la.'"'1, 193J. OOJ;p . 

Illus. $8.00 . 
A detnlled t:oolo('"ical. a.'l.d botanical su::m.lll'"y for :ener al no.ders . 
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\' :"he follovill,€; list of periodicals h t.nkcr. from 11 recent book written by 
Professor :qichard I.. Pearl entitled, llj:I£R;;L COL.!3~:01S F.A!1D300A". 

P30F::::SSIO:'AL FU. lICArIO!iS 

:.:: Al::RICAll 11I:8.ALOGIST--1916 to date. :.onthly or bimonthly. A professional. 
journnJ.. Publisher: i.ineralo~ical .Society of klerica . Zditor: ::>?-, Walter 
?. hunt, University of Lichi:;ar.. , Ann Arbor, ilichigan . 

:cmiOl.IC CEOLOn--1909 to date . 8 issues o.nnually. $5.00 per year. A professional ' 
journal. Publhher: Economic G-eology Publishiill,; Company, Urbor.a, Illinoio:: . 
iditor : Allln l·i. Bateman . 

·:rl:L. ~J.l.:OLOGIST--19)1 to date 1-ionthly. $2 . 75 per year. Publisher: N .• .\.G. 
Pross . Ltd., 226 Latymcr Court, Hao:nersriith, London W. 6, '.::npMd. Zditor: 
Arthur 1'remayne. 

G~-.S &:n G:El-IOLOGY--19JJ to date. ~terly. 33.50 per yco.r. Publisher: Geco
lodcal Institute of America, 541 South Alexor.o.rin. Avenue, Los AJ'ijleles 5. 
';aJ.iforn la . :::'.dltor: Robert i.i . Shlple7 . 

i.I:::RALOGIC . .J. !J..GAZI?~l876 to date. i onthly. Price .>4 . CC Jitr 7e1JI. A :profes
aior.al Journal. ?ubllsher: ;iberalo.-ical Society, London. :ditor : 1. J . 
Spencer . 

=-_...;::: -=--=-= 
:A.~:¥. :"E:~-;:;:: DM::::sr-1946 to date. Lont!'ll;v . Price. )2 . 00 per year . Publither: 

::arth Science ~ublishing Co . , 3o:x 581, Ar.n Arbor, l.icbi,o:an. :dltor; B. F. 
Zuidemn. 

Liti-'IJARY JOIIT::iAL--1947 to date . 't..iarterly. $1.00 pe r year, Publisher: Lapidary II 
Journal , Inc., P. O. :Bo:x 1228, Eollywood 28, California. :::'.ditor : Lel.:i.nd ~uick • . 

IJillLRJ..1. !'OT3S AlTD 18WS--19J7 to date . llonthly. Jl.00 per yeDI. Publisher: Cali- ! 
fornia Fedo ro.tion of 1-!ineralogical Societlos. Zditor: Paul Vnndor Zike, 
::outo 5. :Box 177, :!lakersfield, California. 

·r::::::: ;;L"3ALO\H3T--19JJ to date . llontbl:r. $2.00 per yeo..r. Publiaher: !dneralo
r-ist fublishing Company, J29 S. 3 . J2nd Avo., Portland 15, Oregon. :di tor : 
Dr. E. C. Dake. 

ROCi:S .CD !-:I.i:RALS--1926 to date. 1-:onthly. 3J . OO per :fOar, Publhhi:r tind. editor:! 
Foter Zodn.c, Peekskill, 11ev York . I 

--- ----:1 
1 ni.I:aAL COLlZl'.':'O:ctS F.A?IDBOOKn, by Richard!.. Pearl, Professor of Geology and 1-iin- 11 

eralog,-, t::olorado College, Colorado Sprinr,s, Colorado. 1947. ~J. 75 . Published ;
1 by hincrnl ilook C'o., 405;\. i:ining :::XCha.'l,";e illd&., ".'!olorlldo Srri~s. ".'olorado. ' 

Thia book answers all you.r questions deD.lin~ with buildin,; a collectior.. , con- /i 
structlng CBbinets, clea.l'.ling specicens, how and when to lacquer spocimer.s, i 
when to use and not to use water, n..'ld so forth; indispcnso.ble to the nmatou.r 
collector . 

---- - -~--~----=--= =· 
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