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THE INCCMPAlWUZ YOSOUTI 
bJ Jol:m Muir 

Tba aoat tuoua and accessible or theae canyon T&llera, and alao tbe one 
tbat presents their ao.t striking and •ubliae fHtUl'ee on the srandeat aul•, 
ia tha ?oe•ite, situated in the 1-111.n ot tbe Merced Rinr at an elnaUcm of 
4000 t e•t abon the lanl or the Ma. It ia about. HttJL allea lone, b&U' a 
ill• to a au. wide, and nearly a .Ue deep in the •olid sranite tl.ank of the 
ranp. Thi wlla are u.d• q> or rooka, aom:itaina in •b•, partlr 119Parated 
trm each other by a:lda canyone, and tbey are ao abeer iii trcmt, and ao om­
pacU,- and hanonioualr arranaed on a lnel n.oor, that tba Taller, ompreban­
dnlJ' aeen, loot.a llke an 1-en• ball ar taple licht«I trm abcmt. 

But no temple aade v1tb handa oan cmpare vith Ioemite. be17 rock in 
!ta wall.a ..... to glov vitb llta. be lean back iii ujutio repoH1 othen, 
abaclutd.J' abHr or nearlJ" 110 tar tbouaanda ot teet, ad.ance beyond their 
cmpanione in tboua;bttul attitmea, &irlna wlcC89 to .tan.a and aalaa alU., 
ae-1.na:lr aware, yet b9edlaa11, ot eTeryth1nc 101na oa about tbell. i.ld'ul 1ll 
etern, tnon.ble aaJeetr, haw eottly these rooks ar• adorned, llDd how tim 
and reaeeUl'inc the OC8pan.J' tber Jteepa their teet •ona beautiful £l'OTH and 
aeadove, their brovs in tbe ek;J', a tbouaand n.awre leanina oontidinalJ' 
against their teet, bathed in fiooda ot water, n.ooda or liaht, vhile tba 
enov and vaterralla, tbe vinde and nalanahea and al.00011 ahiH and •ina and 
weather about thea aa tbe yeare ao by, and llJTiad• or ...ii vin&•d areaturea -
birds, beea, butterfiiee - al'" alad an:l.utlon and help to a.Ua all the dr 
1.nta aua1o. Dow throua:b the middle or the Valley n.ova the ar7atal Merced, 
R!Tfl' ot Merer, p•aoettll..l.r quiet, renectina liliea and treu and the on­
loold.Da rooke1 tb1naa trail and neetlna and typn or endurance aeetlnc here 
and blendina in aol:Dltlees tora11, •• if into thia 011• •ountain 11&Daion latur• 
bad aatbered b•r cboioeat treaaurea, to dnv ber lOTera into oloH and coo­
riding ccmiunion vitb her. 

Prm ll1'be IoMait•", John Muir 



00-Jl.lI DtJLDrB \ICJ!.ISID' 
TO BE HEID IB MU 

M .. ben ot the G.S.M. will han an ouhtandinc opportunity to learn geoloa 
at • specW varbhop to be held in early or a.1d4!ay at the Uninrait.y or Mimi., 
Duluth Caapua. It vUl be an intenai'"' tvo-d.,. veetaDd ot i.oturee, lab enr­
obu, tllaa, field tripe, and tun to. be coordinated by Dr. Cba:rlh Mat.ch, 
Dr. Jill Grant and Dr. Den Oa.Tid.1100, all. trca the O.M.D. !Mpartaent ot Geolou 
m all hdd in bi1b regard b7 our Societ7 ae Haorable field trip leadar.. 

The ••n are planninc thie workahcp to inolude a \dde variP.ty ot aotlrltiu 
which will •uit the nead11 ot the beginninc, intermediate and 11ore advanced club 
me111ber11. Participants 'Will be able to choose the Ha8ion1 they tHl will be 
moat helpful, Dre, Mateoh, Grant, and Davidaon ban \larked \dth our group and 
ban a coed idea or our aember11 1 1ntere1t, enthudaa., and level• ot under­
ataridinc in the field ot aeology. Thay will be able to tit their 1.natruction 
into ari exciting prol!l'&111 tor everyone, 

Field trip• on Sunday will be planned in and around the local. uea • 
.lctirltiu vill eDd arotmd 2 p.m. Sunday in order to allov tiaa to dri'Vll beck 
to the Tv1n Citiu in the a!'ternoon. 

It you reel that you •ight be interested, be sure your nae b on the 
dp-up liat, ar contact Jolm. Snell, 1398 &relay St., St. Paul 551~ ('771 8144). 

It ia geed to rub aDd poliah our 
brain ai:rainat that ot otbera 

Montaigrie 

Spring Scene 
Spririg Banquet Ccaina J.pril 22nd! 

Thia year the G,S,H, Spririp; &nquat vill be held on Monday, J.pril 22nd at 
the First Unitlll"ian Soeiet7 (Church) Building, on 900 Mo1mt Curve .lve., Kinneapol111. 
The •ociety b located two blocks aoutb ot the Guthrie Theater and W&ll:ar Art Center. 

Tba dinner b 11oheduled tor 6130 p.a. vitb a aoei&l hour beginnin& at 5130 p.11. 
The cost vill be 14.25 per peraon. .ln internti.nc prop;raa 1a being planned by Dr. & 
Mn. t..vi• and Mery 11.mball v1ll talk on,· their 1973 trip to J..trioa. There vill be 
a dhounicn ot field tripe, flm, gamea, &Dd eurprilee. 

TM banquet c~ttee needa to lcnov hov a&nJ' people to expect . Pleaae aab 
reaervationa at thelecture on ipril Stb, ar -u your raaervatioa e11p and check 
to Mn. Bt.rnice Tapel, 1269 So. Cleveland .lve., St, Paul, Minn. 55116. DQl!I: to toed 
pricu thb year, we urge you to pay tor your reaervatiOlla in advance - by J.pril 15th. 

------------------- --------------- - ------

G. S. M. SPRDlG BlHQm:l' 

lat Unitarian Society 
900 Mount C\IJ"ft &venue 
ipril 22nd, 1974 

Mail to1 Mu. Bernice Tepel 
1269 So. Cleveland J:n, 
St. Paul, Minn. 55105 

I viab to aate ____ reaerve.tiona at 14.25 per person 

•u••-----------------
iddraH~---------------

Qmatl•---------------~ 



11.HTATM FIF.LI) WIP §CHEDULE IS ilNOtJKC!D 

Plan• ror thia a\m21er 1 a rield trip• are bein& vorlted out nov1 end v1ll 
inolude many ltlnda or act1rttie11. More details will be published 1n the next 
nev11letter. John Snell, Field Trip Chairman, has set up tlte follovina plan., 
and would like to knov the nu.ea or all vho think they can take part in the 
various tripe. If you think you e.n attend, or \lould 11.k.e aOTe 1nf'onaation on 
each trip, get your nue on the den-~ abeet or oontact Johll at Ul9 &rolq st . , 
St. Paul 55106 (771 8J..44). Thia ia not a ommitment, but an 1.ndicat.1on of interest. 

Tr•p!pnrtptJpn 

Farly to Tvo-dQ" vorltahop at the 
Mid...May tlninrait7 or Mtimeilota, Duluth 

June 8-9 Bllraboe--De'd.l' 11 Laite, Wiao. 

Jul.7 1) 

to stu:ly the Precambrian rook 
atructurea vhioh late:r dewloped ea 
ialanda in the Cubria.n aeaa 

Loeal bedroolt and Plaiatocerie if!OlOID' 
to inolude the St. Croix Valley 
and Taylor'• Falla 

Or. Charlie Matacb 
Dr. Jia Grant 
Dr. Den Dartd11on 

Dr. David Soutbvick 

Robert ladwll, 
Dept . of Geoloa 
OniT. of Minnesota 

bua 

&Ui· 10-ll Tove:r-Soudan to International Falla Or . Da.Tid Southwick btl.11 
Lover Prec11J11brian VenUlioo Granite 
and related geology, to poeaibly 
include a boat trip OD labetQlaa Lake 
vith a atop t or 11.mch. 

Sept. 28-29 Kortbvooda J.ur:!uboo Center, Michael L1nk, 
Sandatona, Minn. Ceute:r Direotor 
Geoloa of Pine County - Plaiatece11e 
faaturea, Hinckley 5-ndatoJM 
f oraat.10011, a marble depoa1t and an 
old copper •1.De. 

welcome ·~ .,,. .... , 
The G.S.M. exteod• a velccae to 
the rolloving nev anbera1 

MelTin Olean 
4249 J.bbott J.n:. So. 
Mimleapolia 1 Hi.ml. 55410 

Harold Wie&11er 
1)0 w. Haaltell 
Weat St. Paul, Minn. 55US 

fhe follovin& -bera ban 
changed addreaaea1 

Thau.a Protrovaki 
1910 B. a6th St. 
BlocaiJliton, Hi.ml. 55420 

Richard \lilcoz 
11) So. Mai.ti St, 
StUlvater, MiruJ, 55047 



Background 
Tbe vorlr. ot tbe Geoloa:1cti.l Soeiet1 ot Mimleaota b curled on throucb it.. 

nriou o~tten. Thia aeriea of bactcround article. vill eonti.Jlu. vitb 
reparh on tbdr aot1Tit1ea by ct'm.J.ttee obairun. 

lI!lD TRIP Cgtqml 
by John SMll, Cbairun 

(Fred Bradford, iast. Cbail'aatl) 

TM Field Trip C~ittee attempts to plan field trips vhioh will be of 
1.ntere1t to the •ftbeu of t he Society, lfont.al.17 w try to tie theee 1n vitb 
the laoturaa and laborator7 aeadona of tbe prniota vintar aeriu, ill tripe 
are etzided by a pro!ealional geologist, and this h ae9flt1.mn the vinter 
lecturer . One~..,. tripe are usually taken by car carnan, particularly vben 
they are iD tM 1Jlme<Uate local area . In the paat, the member. haft uaually 
preferred to charter a bwi tor the tvo-day tripe, Thill anablee the ruJ.da to 
dHoribe the 1eoloia a11 the bwi tranla . The lon1ot trip in recent ;yeara vu 
a 01111-week trip to the Black Bille about three ;year1 ago. Perhaps the gro~ 
vill want to UDdartalr.e uother extended trip acaatiJJe, Laat year we bea:a:a the 
1ea1on vith a one-day trip in and about the Mn Citiu area. We took tvo 
trip1 to Southvutern Minneeota, atudyin~ glacial geoloa on one trip and pre­
cub:rian aeolog:r on the other, .l fall trip to thli Nort h Shore and Gunn.int 
rrail oc:apleted the eeaeon. 

Tbe aajor responaibllity of the E:i:hibit C~ittee ia to prepare and .tall 
the MJ.nneaota State !'air booth each tall. In addition, w are uaual.17 inTited 
to partioipate in the Minnesota Mineral Club and the BlocaiD,tcm Mineral Club 
abov1. W. velccae tbue oppari.unitiea to aake aor• people aw.l"e of the enjCJ­
aent and kllovledp they IUY ga.1.n by participatina in Om' Sooiety• • actirtti ... 
.lt the .... ti.., ve are gaining kllovledp ounelTH u w denlop and organise 
the dilplay uteriale. Ohrtoualy, thn• project• oould not be handled aucoH&­
tully wra it not for the a:enerowi aeailtance of llaJlJ' people vor.ltina to19tber 
and becca1.ng bett er acquainted in the procen. It t hia aound• like yo\11' •oq> 
oft-•, von •t you pleaea get in touch with Barb Luadaren (6)) 5442) or Mary 
Xiaball (644 6429), It ve don 1t knov you al.ready, ve velocae tM opport\al.ity 
ot learninc to. 

Catherine McGoqb, Science Librarian tor the St, Paul Public Library ha• 

-~ .. ~~~~~~: ~~ ·~:::.:, 
u.s. Geoloaioal Surny (QB 795 C 75) 

e oruo f•nr 1pd The kt ot PAnnipr 1pd SluisW 
by Loia O.Larenso (Tl 42) .15 04) 

Mnhriee ot OUr World by Poter Br~c• (Q! 3J. B 84) 
Moat ~ theM could be purchued !'rca local bookatorea or they aay be cbeo.lted ou\ 
!'rm tbe library. Call 224 3383, ext. 43 if inter11ttd. 



PQSTAL sERviCE Affll- ONCES KlNlJW. SUMPS 

her1ca 1 e aineral her1ta:-e vill be the aubject ot tour 10¢ ataap deaipa 
to be S:lau.d iii Liiiooln, Nebraska on June lJt.h. Thh dat.e will coincide with 
tba llat.lonal Gaa & Mineral Shov there. 

The atupa ahov uetbyat, rbodochroaide, tourmaline, and petrified wood. 
They will be diamond shaped positicnlni on tl'e ennlopa. Thie 11 the firat 
time the Poat.al Service has wed tl::ia dertce and also t.he !!rat time minerala 
ha•e been uaed as a subject. 

Peopl e cen r11cei•11 first day cancellations on envelopes by aend~ a 
request to "Mineral Heritage Stu.pan, Poatmaater, Lincoln, Nebraska, 68501. 
Enclose a eelt- addraeaed eDvelope and 40¢ tor each block ot tour. R11quaata 
tor a1n1la atampa will be honored it the nute of the 1em vanted la 1oritteD in 
the upper r11ht oorDer of the cover (ennlope). 

hath1at 1a a violet color ot quart•, a silicon orlde, one ot the first. 
.. teriala Wied by prehilltorio 11&.11. Quart. 1a TI1r1 vidaapread, found iii acid 
1itneoua rooka in pepatitee, 1n bydrathenu.1 lodea and iii cr11tal.lit1e achiah. 
Touraaline 1a a canplez: boroailicate, prov1din1 atonH ot marnllo• oolora1 
the ra.n1a extend• trcm pale pink, yalloviah bt-ovn, ueen to craeniah blue, 
Scme cr1atala are tvo colored, Rhodocbroalte la a UJl&&neH carbom.ta. It 
ca.n be found with Tlll'ioua unaaneae cru and 1n certain .ubatitution depoaita 
iii liaHtone. Petr1t1ed \IOod wu once wood bttt DO\/ baa bean ccnplatel,. 
raplac9d by atone. Scaa ot the best apeciaena ara to1md 1n tba Petrit19d 
Rational Forest ot ll"bona. ilac, fine apeciaenm are found 1n the Gallatin 
Rational 1'oraat a.nd Yellovatone Park. Millions ot years ago aud d1aaolftd 
aiilerala trc:. volcanic aab and carried th- to ti. buri'lid. trtmka, vhara 
tbe1 alovl1 and delicately pen.eat.ad the vood apacu. ~ntua.lly, tba •inerala 
entiralJ' replaced the call structures ot tbe ¥OOd thoueh it vu not deatrof'ld 
1n ton. Iron and aanpneae impuritiea added bright colore. 

-source Material 
Merican Philateliat, March 1974 
The Mineral Iin,edoa by 
Paul Daaaatela 
Gae al'ld Jewla by Henri Jean 

Schulmel 

The follovina publicatioue are put out b7 ti. U. $. Geolorinal sum,. and 
are available hca the S,.,arintendent ct Dootaanta, u. s. Oov1t Printina: Office, 
\laahincton O. C. 20402. 

Our Cha.nging Continerit, 1973 0-49?-957 
tiDd Foraa o! tbe Gified Statu, 1973 0...5oo-823 
J9lsl!!,O!!Q of the !Jpited Stat!!,(~~ Mc. °2!:-~) 

14IUll, lm. 0-41.4-074 (stock !lo. 2401-2029) 
~. 1973 0-499-231 
Ge11t9nea 9t the !Jpited Statet 

Geolo&ical 5UTH1 Bulletin 1042-0 1973 °'6509-186 

20j 
25¢ 
40j 

25¢ 
)5¢ 



MEETINGS AND SHOWS 

The Geological. Society ot Minnesota vill han a booth at the Amnal 
Hirmemota Mineral Club Sbov at Brookdale (East Mall), S.turdQ', .lpril 20th 
trc:m 91JO a.11. - 6100 p.11. a.nil Sunday, April 2lat , noon - 6100 p.111. There 
vill be educational and vorking exhibite ot uny aspects or mineral colleat-
1.na and lapidary. The G.S.M, ia having an educational dbpla7 ot ii;eolo17 
in Minnesota. Members are urpd to attend to aee the ahov or to help by 
TOltmteer1n1 in man1ng the booth. 

~ FEDmA.T!OR ~ IJ!.Q ~gm j 

~~~mi~.!ll~.~ 

The hlarican Federation 1 e i.nnual Connntion and tM N11tional Gem&: Milleral 
Shov vill be held 1n Lincoln, Nebraska on June lJ-16, 1974, at the state Fair 
Ground.a. There vill be special exhibits, 1nclud1n1 111.Derala trca the ::.ttbeon1an 
IDatitute , special annh and features, spaalr:ara, vorlc!.ns; dnanatrationa, retail 
de&lera, etc, It you are interested ill attandin&:, vrlt. thtl Llnooln Ga & 
Mineral Club, Inc. P. O. Boz: 5342, Lllicol.n, Bebruka, 6850S for 11ore ~oraation. 

(A P'lElJ) nllP RlVHIT TO T!U. l!L'iNE.SOI'A VAUEY -<ont.) 

-nr;ied and bent. into llljOr s;;ncllr1es and anticlines <111 well ... s c.i.ny minor ripples , all 
roldint; in the sllfl':e east-northeasterly direction. Melting anc p1rl.!al meltin6 occurred , 
vid the stretching and nowing of materials stirred OO'!le or t.r.e rocks into a marble cake 
appear .... nce. Near the end or these events a plutonic 111351 or r:ng:na was injected into 
thc111 . This 3acred Heart granite-like (4uarh monsonite) rock body appea:-s to push into 
and to dilate rocks of Unit A. It was 'l.t about th le s11:ne time major deforr.atlon also 
took place in the !o.or U\ern Minnesota region. Minor dcfcrr.iatlon contlnned here for a 
long t ime , causing additional c hanges in t.he rocks, !U'd at about l.l! billion years 
m.'\SJl'I& was ag.:lin intruded to fonn such s:nall bodies as the "u-nnite" (4Uitrts mon:onite) 

neo.r Granite Falli . 
3f.nce the end of this period of igneous activity the area has been quiet, it:; rocks 

fnr the most part remainins deeply buried. This hit.a not alwa;te been true , however , as 
W'\S ovident to ue as we made a stop to see a large hill of r egollth still containing, 
the now f&.'niliar p:itterns of !1orton gneiss. During the Gretaeious period these rocks 
had been exposed o.t the S'.lrface and subjected to tropical weathering conditions. It 
was impros!live to reall1.e that the e>..'1.remely ha.rd and durable Merton gneiss could be 
red uc ed to this pile of Cnllll.bly clay by weathering. 

Tho story still goes on as geologic processes continue to act upon these rocks. 
Ice, one or the most recent of these proce!lses, has allowed us our opportunity today to 
have a e;llmpse of the111, and '.«! en.1oyed a fine ootin& in the oom.pan,y of an excellent 
teacher , iJr . Grant was able to expLrln the canple.x and difficult concepts involved 
here with clarity and good hU111or. The rocks he 10 obviously loves and respects appear 
dia&nuingly ordinary to the uneducated e~, but quickly take on a special sense or 
111yatery as he talks about th~. h'~ shall continue to wnder abcut th e•, and the events 
in the tarth'• pa.st or which ttey speak. ,.,.,, 



A LOOK PAST HISTOOY INTO THl. 8~.GINNlNQS or TIME -

A FU.IL TRIP RiVISIT TO THE MINNli.JOl'A VAUl.I 
· by :V.rcia Gunville 

The F.arth was still " nedgllng planet of only about one bill.ion year!! 'When remark-­
able geologic events were taking place. Virtually inde!ltructable m.teriab were being 
formed, crystals of sircon which , throughout. t.he millenia to cC1De , would subsequently 
undergo puni!lhm~ts unknown and un:lmaginab!e t.o men or lod&J' . .luch m.'terials still 
survive with their radioactive clocl<s set t.o tell us of their pri~val origins . There 
are very few places on the present. surface of the 1''lrlh where rocks c.1n oe found con­
tainina: crystals of such antilj.uily, and the GeoloziC.1.1 Jociety of Minnesota was prhi.leged. 
to tu.ve Or • . Jim Grant lead us on a field trip to t.ht /o'foneaota ;iher Valley where lhe 
oldelllt rock!! now known on the North American Contine· "ere uncovered by the torrents of 
glllcial melt.water flowing dOlooTI the Glacial ltiver Warr~ 

The story he told us there opens 3~ billion years &&<> with an undefined beginning. 
The gneisses no1' found along this narrow silt in the Valley frari Morton to !;iacred Heart , 
and from Granite !"alls to Montevideo are so old atd so altered that geologists cannot be 
sure what t.My were original]J. It is possible to imagine the pink and g ray, swirly, 
granitic (c.i,uartaofeldspa.thic) gneisses with their dark a.mphibolite rafts and inclusions 
as hav~ been subjected to a long cooking peric:d, \olhere some of lhe Ol"iginal !:111.tertals 
could "l!lintain :!IOQething of their identity an:I SGllle could not. Pink and gra:1 ap:-iear to 
flow past one another, and around black, as if the rock mixture had very slowly st.eh-ed 
around for a long time in a hot, enclosed kettle t.o produce ~ interesting , if mysteriou.s 
di!!h or gourmet. ~eolou . 

The expert eyes of Or . Grant could see these colored mterial!I in terms of competency 
when subjected to high degrees or metar.iorphism, !IO'lle re::ia.inin,g solid and others becor.dng 
sorter , or even :nolten . He looks to see "'1ich r:dneral.l!I are ircsent, and in wt.st propor­
tions, knowing tho condition!! of t.e!'lperature and pressure under which they can re:r.:iln 

~i::;e~r ~~o~!~.!!~~:. ~kin~:r~;!;i;;~ ~~~~k~f or..:~~t;~~r ~:;:i~~~s~uch as vesi9 

He needs to start with tood geologic :nappltij; or t.he area. ~.1· h the fc~r roc!<s 
long since changed t.o other rocks, a ;:ilan for ma;:ipind h:id to be devised. In the area. 
frori fl{orton to Sacred Heart he used a simple ioo thcxl. . '\'he pink and gray granite- like 
(qUArtsofeld!!pathic) Horton gneisses were cat.egorbed acca-d~ t.o the a:nount of black 
4!!1phibollte inclu!lions they contained ard 1.rere ca.lied Unit A ( wiU\ much) 1 Unit 3 (with 
le!!s), and Unit C (with Utt.le or none) . These rocks exhibit lhe swirls and floll:!.ge 
lines, the samu.ge-like strf'!aks and r-a.rt!I, the !It.retched-out crystal forms of the miilding 
st.one well known by architects as l\ainbow Hock. There also 1 s a fourth unit of b1otite 
gneiss and amphibolite , Unit. D, and these unit!! A, B, C, and D a;:ii:>ear to have been layered 
seq_uences , ;:ierhAps !!cd:Lnmt.ary , perhaps igneous , Jecause of their minera.l a!leernblages, 
Dr , Grsnt. prefars to think of them as having been igneous, but at least one layer, Unit D 
on the top, probably wa.9 a !!edilncnt.'1ry grayi.acke . Thia unit. in the nose of the lJeL~i 
synclinorium, situated innocently in the pasture or the tlreikreut.s farm , caitains a 
mixture of rocks wtth diai;nostic ~ral assemblages ttllt. offer Sood evidenee for the 
metamorphic condition!! occur-ring throughout t.he entire area. There is yet another 
plutonic typo of rock body intruding into these layered rocks, :.he ::iacred Heil.rt quart.a 
rnon:i::onite . 

The r ocks found in the Granite Falb- Montevideo area are !!lichtly different, thougi 
equal.ly old and shmdng a sitniL'l.r history , There is a pink granitic (Montevideo) gneiss , 
a ~ay-bL!.ck {hornblende- ;:iyroxene) gneiss which ocwr• both as :!leparat.e la3ers and as 
le~ses within U\e ;>ink (Montevideo) rock!!, and anott'er dark gray (g,,,rneot- biotite) gnei!ls 1 

all exhibiting a ..,.,ry high degree of .,et8.rllorphi8m. These ill are cut by dike intrusions, 
and a pink plutonic intrusion or granite- like adamellite (quarts mon1onit.e) aho can be 

roun!bout 2. 6 lo 2 .7 billion ye&r:!I ago, the entire reaton experienced a c.:i.t.aclysmic e 
reii~~ei;; ~a~~=~;~e 

1 
A;;d 

0!e~ e criax;:~iio r~g~fr 8~!=~~ ~J~:~~~ ~~ii~~~;: 
act.er. /olo!lt radia..ctive clocks in the l"dnerals were reset, The layered rocks were 
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