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field Trlp in Dll1tlth co-plu f.ut of Ely, HUlll..ot.

In.rittlt. On Lcke Stlperior Glolol1 Hay S .nd 8, 1968

IntrodtltUon

On th.. ,ccOIIPIIllYinl up th.n .ra aisht .top••bOWEl. How....r. lt 1.

unl1kaly th.t .11 .top' w111 b. vilit.d .nd they w111 not D.ca••arily b.

viait..d in the n....ri~.l ord.r liven. a.c.uee of the larl' numb.r of

r.gl.tr.nta for the li.ld trlp (ov.r 200) it iI nec••••ry tblt ••verll

group. "i.it tb. outcrop•• i-u1t.naouely .nd ••cb Iroup will b••tlrting

.t diff.r.nt outcropl. Hop.fully ••ch group will ~ka I .ini.~ of .ix

atop"

Gen.tll GeolOlic R.1atlona

Gener.l ..ppiDI of the Seology in north,.at.rn Hinn••ota ov.r the p•• t

fev ye.r. has .bOWEl th. ~luth coapl•• to b••••rlas o( lnortho.ltic,

Ilbbroic. tro~tolitic, granodiorlti~••nd Iranltic intrual"... Th.a.

intruai"... outcrop in an .rcuat. p.tt'rn .xt.nding .bout ISO ml1•• north­

....tw.rd (roil Duluth tow.rd. tb.. IUIrth.uurn tip of l'UnJluot.. Old.r

granit•• , .ehi.t., gr••n.too.....nd .lat•• occur .long the bl.al ~ontact

on th.. northweat; Ind ~~.nlw.n flowa for- th.. upp.r cont.et to the .outh­

n.t. Rldio""'tric dlting of lircon. froll rhyolitic flove .nd sranitic

fraction. of the ~luth ~OIIpl.x (5ilv'r .nd Gr.en, 1963 Ind p.r'onll COlI­

munic.tion) indi~lt. thlt the lntru-iv•• end th.. flov. ar••Iaenti.lly

eontamporan.ou. to within experill8ntal error. at 1120 + IS million y..ara.

Stop. 1. 2. 3, and 4 ara loeltaG in the Gabbro Lak. 15 IliDtlte quad­

ranll. for which a d.teilad leologi~ ..p i. aVliI.ble through the Hinn.lot.
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GoIo1ollical Sur"e,. Sto~ 5, 6, 7 aIl4 8 .... locate<! ill the FoUIt Co:nter

15 II1tlu~ quadratl.Ie vlulttl aOIM p.... Uodul")' ..ppiog h•• bea.. tlcc.olDplhh.d

but no ._ologic ..p 18 availabla.

A ubulation of _de. fo'r the ...ariollll lIDitil of thl! Cabbro LalLa Quad­

raDsl.. 18 incl...aed. About 400 thiR ••ctlOfla han huon atud1ed and CQuota

of lSOO or _-re paiatll in .ach chi" ."cHoq b... a.- ...d u .. bui_ for

the lllDdaJ. ..cs.-c... h. ~t of the 'l'oeIL ....ltl1 thera 18 ...1Ib.tantial

".dactoa of the IIOde about an .... '1'••• but ill S....r.l ••ch type can be

di.tllll~.h.d fro. another 00 textural differallc•••

The old.at btruah....d "It ."t....1'" unit of tlla Duluth cO"'l'bx in

tha two 'luAdranal•• t& ••bbroie anorthoaita (80 to 901 p1as1oel...). A

...n _ppable lillie of anorthodt1c: .&bbro (70 co 80:: plagioc1&..) Dccun

18 tha ~w>ro J...oJl.- quadt-ale AI' .. "Ilit "!thin the gabbroi" &l\orthodte.

In dl of th... pla.locl...-ric:h uDiu the only cu",uhte-type ll1",ral ia

plaslocLa.. of about An6S to An 7S co-poiition. Tha re..iodar of tha

-.1....:ala ara int.ntitial. Tha abundanca ...01 ta.["ra1 rahtiOns of the

.ario... iDtanUUal ion_S..... ian phaau oftan ..y be .... 01 aa • buia for

diatinsuiahing .maller ~nita within tha gabbrolc anorthoatce.

Croaa-cuttinS at~t"ral r.1.tio... baa.d on detai1&d obearvationa of

a..l1er unita within the gabbrolc anorthoait. aod planar plagioclaa.

orientation ln a..ll .reaa, indi.,.te that the gabbroic anortho.lte conatata

of a number of lntrusloD8.

Intr... iYa into the gabbroic anorthoaita ara at leut threa _jar

troetol1tie to sabbroic iotrueiol\8 and othar ..... l1er intnMiYea. 10 the

Gabbro £,d" q...,jrallg1&'. fr08 S..ld E..gla Lake to tha .outh ia • lI&jor

intr~alva which 1& diff.rantiat"d fro", • troctolit" II&rgin to • g.bbro eore.

Layering and plauar phaiocla•• ori.ot.tion indieate thi. intrusion to be



til ~n~~o O~ m'" ~oa op .uw••ol '11.1 'l~'lVO~'ql m~l lael p.~panq AlJ •

.(n.nlll ....q 1111 11 lOV qf!nOqlTI o~qCflI 111.1 jO l~lllJ<Y.) yl"q 111.1 01 T'TTI~d

eu02 ~1.alT ATq'n~ I al ~n~~o "'11.1 ·v•••ol ~o '002 P'2lPTXO UftO~q

TI~Td.(l 111.1 'T ••~va~~n~~o "'ql lO aOT'''~dx. '~'J~n"41 '~aAfB lATqllA~

'11.1 ~IIU 'T .~;oq P.....~.lP ''1. 01 .vo .{Tao 'ql lnq ".ydooo~ 'Ilnrno 'ql ]0

~lld llqlo 0' l'l'" 01 UAD~ 11. ,,~vIl~n~~o TI~IUr- ~JmOVO~' ~lqlO '~IAT1

lATq'lIdll a'll JO l.uqlno. 1I0TerInaT 'lnOl~o~l "'11 lO 1~1l1lO~ TI,I'I. "11

~I'U ln~:IO '~nyn' T''PTV pn 'uO~T '~lddo~ JO ..I.T"".....noplA

'l~allJ"~~O T'~"'llol 1J1ll0"0~1

'I~aq P"'In~'TP ~ loa TTlA pv. d.. ~1'~' IVTAV.dmO~~1

"Ill 110 UADq. lOU Il. l"q ~n~~o o'TI II'l[TP Ilnol~~l pn ITlv.~p.nb

I~" Ol'l.q.~ I~ Ul "lPOO ••• q~' 100T'''11a, ~eyT~' TllIAIS

'oolln~lllT Il(l ]0

011.1... ll~ lIO~j Alq"""ld 'llJwoq PIOlill ll"n JO "'''IIl\T~vT qHA "HVlll

10 'l~1d aJ 'PI~OJ 'J uOJ~lvl 'lql 10 UlIl.. 01'1'" 1<[1 "]J,oql~oal

~lOlq'l.I' 11Ilpuno.un. "'11 JO uonll""l'" lOATI"ll"l 'r.l11TPVJ IlJh...

P"P"I'I.-Tl"A 'p"uJI~'-l,ulJ V 'IUOll~od T'~lV'~ llTl ~"1l111 pul .al'~"

Iq] 1.....11.(11 IOJddJP Aldill' .111. 'T'Il .(tyl~"l~n~lS 'P'qllTdmO~~1 a..q

1". ]011 IAIII vOllnnvJ 'Jql JO IIJpn]. ~1'oToll"d P"Tll'l"ll ·r.lnOl~O~l JO

l~ld 0' PUg Olqqll JO l~.d al 'l'l"'Ol II~JqA UOl'~lol ~or.. Pll~ I 'ln~~o

ITlvup1nb ~'lUe:> 11l~Od I'll a, 1'" 11'lU"i! 'lUol",y~ul Iq " .. Ulq10 1"'1.

"lUllT ''I. 01 ~llddl "'11.1 JO amos 'VOl~lV' 'TIIl JO ••~. I'll 1noql"01q1

ln~~o Mqou,., Illl0'lllOU, ""VIol: ·••o~~. "TP 9 lftoq. 'l,,]:;m~ll 11fll-u,nq

I ~Oj UDT'"~lUl 'TIll JD llid lOr.. I'll ·] •••~~oo 1111 01 .1'Pu.ddl

~n-lJ'IlP • IllTA UO''''llO' IllT0110n ~or.... 'l nATI l"ltlll_" lllll JO 1'"

_qlnol ·.yIUf~pI"b I~" o~q~ '111 "l 'O'TV ·VOll1•• I'O~~ 0l pldlll'_IUD~

- ( -
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til' allClrthoaitlf;: rock. but rather iD the troctoUte in<;ludi". the dike-like

.Ppl"o.ll of troctolite ....cloned ••r11Ir.

Th. troctolite 11> the vlciPity of thl .dUd.. u. ....Uy cOlltalu -.ny

uu:.lu.lllllni 10"'" of which .ppear to b' fin, Itliud t.bbro. otheu are

boratet. which ~,. ha¥e b.... part of th_ Vlrlln1& fD~tlon or lroo

fo~tloD, and Itl11 othera Ite labbroic lDOtthoalt... Vithin th_ .lbbr01e

.n<l troctollt1c r~k. th_ av1Ud.. occur with vlriO\>8 cOllbiDIUona of ty,'.

,ud .1~. of liliclte m1~r.l.. tn ea.a cal•• the hOlt il vary pl.,loci...

rich and ill other. quite olh'1rle rich. lD._ c.... the hoer 11 .... ry

cOltae-lrained and 1n other_ quit. f101-lrI1,,14. til n••rly all c•••••

howevlr, chi .ulfl~••pp••r to fill thl ioelrarlc•• b'~'D th, p11.10c1,••

end aUrlnl 1-r.1....

•
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Stop 11

Individull1 Stopa

thh gOlla. ~ nea-r b of So..th l:_hhiV1 t-r~tolite

1I>t-r... 1o" .how. 1I:I,;:1...io a"d a vad.. ty of t••t"N••

Stop 12 ae"oll&bly fneh ,urfac.. of • ..lUcIa C&ll
pit from whlch urea took. b..lk u..pl...
taxt...,.,a and IIlnara1.a c.n b. ael!n.

bl! found 111 thl. teat
Agaio • ".-ril!ty of

Stop '3

Stop h

Stop '5

Stop 16

Stop '1
Stop '8

Cootact batva..o gabb-roic .oo-rthosit.. &lid dike-llke app.ndag.. of
troctolite. aalld10g .nd 10clu.iOO8 ~y ba .....n in the troctolit..
which i. lacad with pag~titic 'lei..... Th.. cORpleX .... tur. of the
COlltact .lao ...y ba .aao.

Gravity influenca4 tha 8.ttling of oliviAI! to produca gr.datiooal
byuing. Thta outcrop in tha II1ddh. of the troctoUn ba.1I:I
.how&" aeVlil-r.l l:udJ cycl_ of sudation.-l J'-yl:u.

1'\00 o-r th-r"" typ,,* of ,abbroic .no-rtho.ire occu-r h .. r... 111 f:act,
.n inclusion nf one typ" io anoth"r .ay ba s....o. Simil.r
o..tcrop. form a monotono... p.tt..rn of g.bb-roit ano-rtho.ite over
tens of squa-r.. IIlile. io thi••1'....

Th.. fine_g-r.ined ~-r,io of thi. intrusioo .how. aff..ct. of
••aimilatioo of tha ...-rroundiog g.bbroic &Oo-rrho.ire.

w"ll banded zona of thi. intz... ion indicat... the comple. lI.r ..rs
of th. iotru.ioo and '''I,a.ra the dynamica lnvol~d.

The gr.oitic e.. tern ...-r'io of thi. intrusion haa some incl~ions

at the .o.. th and of the o.. tcrop. The granite exteod. nearly 8
Ddla to the north but eod. abo.. t One to two huod-red yards "outh
of the ro.d.
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