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GF.OLOGIC PLAQUES 

TABLET INSCRIPJ'ION /130 
Geology or M1nneaota 

Grand Hard• 

The harbor or Grand Maraia ie the 
re•ult or unequal weathering or ero­
aion or two tJPt18 or rock, ():ie of 
these , called diabase, resulted CrOlll 
the coolin& or molten material which 
-.a forced betwen two earlier lava 
!lowa. The dark, maaaiTa diabase, 
bdng nry hard and relliet&nt to wa.ve 
action, hall becme the outer barrier 
to the harbor, whUe the l.&'9& 1 which 
wa• nch fractured and euily eroded , 
• • worn away to Corm the harbor ba111n . 

To the west o! Crand Maraia, the 
eerrated crest of the Sawtooth Range, 
clearly vidble Crom the harbor brea..lc­
""ter, 19 another example o! unequal 
erodon. Here the relatively soft 
basalt and the more reeiat&nt diabas• 
han, thr ough the proceaa or weathering, 
produced the notched profile of the 
hille along the coast. 

To the east of Grand Haraie rise 
the hille near the mouth o! the Arr ov­
head Ri Yer 1 while to the north al ong 
the Gunflint Trail, are older rocks . 
At S&ganaga Lake, the S&ganaga granite, 
one ot the oldeat granJ.tea in North 
Merica, 11ark11 a core of the ancient 
mountain• or the Laurentian h.ighl.an:la . 

Location : Grand Maraia , in the sea 
...U at the foot or the hill, on Hwy. 
61 wh.re it onrlooka the anchorage 
inaide or the breakwater. 

TABLt:r INSCRIPTION If 31 
Geolou or Minnesota 

Detroit Lakes 

The great ic• •ge• that began about 
one million 79ara ago, w r e cha.r acterb,ed 
by the adnnce and recealion o! huse ice 
sheets onr "t&8t area• of North America . 
Theee continental glacier&, originating 
in C&n&da, moved eouthward, ecrapin& up 
-.ntle rock and soil which ..,.. dropped in 
central and aoutt.rn Minnesota to produce 
pl&ina and irrep.lar bdh or Mila. Moat 
of Minneeota•a 10,000 lake• lle in aucb 
depoaita and trac• thair origin directlJ or 
indirectly to glaciation. 

ln tha ru,ggod •urface that extend• ! rm 
Detroit La.kea to Aluandria, where glacial 
action waa particularlJ Yigoroue, the lakes 
are irregular in outline . Elsewhere they 
may be round, lon&, wide , narrow, big, little, 
aun- warmed or ice~old, shallow and 11andy or 
rock;y and deep, mucky an1 weed- fringed or 
clear aa cryetal, with or without i alaMe, 
inlets, baye, sand bare , beaches or cl iI!e. 
Taken together, they gin Minnesota a water 
area gr eater than that or any other state , 
Many exhibit landscape• or unusual beauty, 
but all, regardless of location or charact er , 
add to Htnneaota 1 a moat valuabl e mineral 
resource-WATUI., 



Board of Directors news Briefs 
The new Joard of Directors took over it.s rcaponsibilities in J3nuary. Officers 

Cor the coming year 1re H!lry Ki-'lloall, ;>re:sident, !Jr , ,d.ex Lowe, vice president , 
l:.t.hel Sw.a.nson , secro;ota.ry, and dernice Tepel, treasurer. 

The various ca;wi!.tees have begun to plan thtir aasigninents . It you feel you 
can help with the wor:.C or the Society, they ;fOuld welco;;ie your interest, 

The 1973 roster ia nO',, bei~ p• epared, and will oe published 11oon, 

14.ichael Link, Dir11ctor-~aturalist. at the Northwoods .,udubon Cent.er near ~stone , 
hu requested help from the G,S,M . in making a display of native iUnneaota rocks for 
UH at the Center. The Jo&rd ha:i agreed to undertake the project , which will oecome one 
of t.he respom1ibilit1.e11 of the new Special Projects CQl!Jiittee and .;ia.11 Mayo, it• chair­
::wl. The ~ort.tnrooda Audubon Cent.er i • operated by t.he Audubon ~cl..ety for the uae of 
1111 natur11 oriented groups and school el.uses. ."U'. Link h a melllbor or t.he G. J.H. 

The doard would likt1 to remind all me111ber11 to circle ;,pril 23 on tl'ieir calendars 
as t.he date or the annual Spring Banquet.. 

3Mtn.l..i FAMILY 4rlKin. 1N ltt,\llL 

;1e havl'! ro.;ceived wore th.1.t the 
3artela ra'.li.17 have arrl ved sarely L., 
Alvador, Jrazl..l, and i.re now settllOd 
COIPlfort'\!Jly in U:oir new a;:iart.nent. there. 
31rt., Ann and the children 'lil left 
··:inneapolis J.1,ua.ry 8, car-rying only 44 
~011nde or lu~~1ge per per-son, including 
books . One of their first pt'Oblel:L!ll wu 
t.o locate fur-nitur1:1. That done , Oart. h 
get.ting e:Jtabllehed in hia new te;i.ching 
position and deciding on the need t.o 
study Portugeee. Ann h making frienae 
with a ~roup of .Werican v.ivea in the 
corm.unity who like to play oriJge, ard 
the children already have acquired su:a:ner­
tans under- the war-111 ~r-szilian sunshine. 

for those in t.he ...>ociety who are in-
t.ere::1ted, :!art left ue hi!! addr-ess: 

.Uchiird ;J.<art.eh 
Oepart.nent 01 
Department ol' ~oscience 
Federal University of !l.lhia 
;:)alvador, ~radl 

h!IRHI. 

DR . O•MALU.Y HAS N.1:.). NAM.1:..SAKE 

Dr . Va.lent.inc OIMalley, Board 1:1er:iber 
or the G.3 . H., ha• ':>een honored as the 
namesake or one or .,,t . t'itul's pre>Qinent 
ba!)ies. The rollowin£ is reprinted from 
the Jan. 22 ilsue of the ..)t. Paul Lispatch : 

"COlllO loo rained another resident t.oday 
when Ginger, a dro.11edary (one-hwuped ) camel 
.11;ave .::iirth to a baby 11Amed V;i.lentina , 
wei~'lin,c: about. 75 pounds. The t>aby ;,as 
na:11ed 3.fter Ur. Valentine O•Ma.lley, prt:0si­
dent or the Minnesota loological .:>ociet.y, 
who is celebratinR his bi.rthd!.y today. 
Gin,i;er has been at. Como since 1970. P.er 
father , 3hiek 1 Cll!M' to the ZOO in 1967." 

SPRING SHOW 
The dl00Cli.'16t:>n :-!.in" ral ~luo will hoJ.d 

it.s sprins show this ]"!t.r March 24-2~ at 
the l~ort.htown Shopp in,;; Cent.er, hwy .LO and 
Univtlrsity Ave . fj.i:.. (Hwy 471 • houri on 
.>&turtlay are fro::i 9 a.in.-? p 0 1t1, , and on 
3unday Cran 12-6 p.ra. The ..; ...... ~ . -'ill ag::ii:i 
h3ve a display ~oath at t.hi" sno-.t . ,, 

NL.; MlNN.1:.:;oTA Gt.OLOGY TUT 
fo dL PLidL!51'lf1 .:iOON 

The Geolow or Minnesota , a centennial 
volu.'fle ifl honor of George H. ;:>ch\lartz , 
will soon :Je published by the Minnesota 
Geologic3l Jurvey on the occuion of it• 
lOOt.h anniversary 1n 1972. The book will 
be a c«11prehenslve review or the geology 
of Minnesota. with 33 •Uthors contriouting 
paptJra . The tori.at. will be that or an his ­
torical geology text, and will contain 
approxiir.a.tely 550 pagu. Mary Kbo::ill has 
information on the book and is taking na-:iea 
of people int.ertlsted in ordering it at. a 
group discount. prico , 



How the continents 



have drifted apaflt 

8 1!:~7.:;~;~;o,;~~~=~~;":r ~~:1~':::. 
carf)ini:u•up;asKni:crs.lnthelifrumcofa 
man, N<irth Amcnc:a and Europir will mo•·e 
fartlltr apa.rt b~· abou t his own htiithl 
SomtlOOmillionyear1~0,onlyyesterday 

1nurth'sumts~of4'J.billiony<:an,th.eland 
artas formed a single supercontintnl TMn it 
br(lktintofrai:mtntsthatlargclydtfintloday's 
con1intnb,11ndthey~gan incredib!tvoyagu 

acros.JthtplancLThnediagrams,basedon 
maps by Robert S. Dietz and John C. Holden 

of the l\'ational Ocutt.k and Atmosphtnc 
Admlniwation, U'Ut the continents' mljeWc 
p«ll(ression,andc•·cnplotthtirpn:dim:d 
positioM 50 million )UH hcm:c {bottom). 

Howuncolcw.allandmllMr.lcrouthc 
K<!minclyi.olidurth? 

lnthcl9S0'1ocunographu11di:i.tovurd 
thatacontinuousmounta.inrange40,000 
milcslongwindsthNJugh all thtoctan ba.sinJ.. 
Alon11itscrcst runsanarrowriftvallcy,noored 
w!thhotrock. lnaproc=knownu"sca­
Hoorsprcadlng,Mmatttial fromearth'J interior 
wellsupwardinthtsevalleys. Th t0<:nn Boor 
movH 1tudily outward from Lhe rift, pulled or 
pushtdacro!Salt !Stigidlayerbennth 
byforcnstlllno\understood.Offuu.ingtbe 
sttadycrntionofnewsurface,otherregion1 
of tht0<:tan lloor plunge down,or"subduci.,~ 
lnto earth'1mantlealongdttp-i.ea mnches. 

Earth'sshiflingcnut,scitnlisl!lpostulau, 
isactuallyamolaicofpl'rh.a~20great 
w1ments, known as ~plates• (pqcs IG-11). 
~ycarrythetontinent.sandoct..,.buinson 

their backs like lfUl raft& 

The National Geographic, 
Januar7 1973 iHue, contains 
an article entitled "This 
Changing Earth", a wll illus­
trated report on the draaiatic 
naw diaconries in geology con­
cerning crustal plate movaments . 

The mape reproduced here 
ducribe the relative podtions 
ot the continents during vari9us 
agea or the pe.•t, the present, 
and the projected future. 

The graphic text or the 
article is euy to read and 
tke geologic procaHH are des­
cribed u YiYid, dynamic sequen­
ces in our planet• s ewlution. 
E1callant up• and illuatrations 
help to elaborate the ator7. 

G.S.M, AT Hl!:i'TCRICAL SOC!l'TY 
SUNDAY PROCJtAM 

The G. ::i.K. parti cipate« 
1 r ecantl7 in the Swlday after­
' noon program or th.e Hennepin 
1 Count7 Historical Societ7 
• Muaeum., 2303 Third Avenue S., 
• Minneapolis . On January 21, 
r 1ome or our member• were at 
• the museunr. to explain about 
• Minnesota geol ogy and to inform 1 

t visitors about the acth·itiu • 
• or our group. On dis play were • 
• r ock.a, book.a, Society bulletins,' 
• and a chart ot th e geologic 1 

• colmn or 1Unnesota. The 
• dhpl.&y can be seen any time 
1 during the 11.uu im' • regular 
1 Yiait ing hours. 
,_ - - - - - - - - - - - - - - - -t 



wercome _.E .. _MEM•ER_., 
'fie would like to extend a welcome to 

the Colloldng new me::ibers or the G. S, K. : 

\r.illl.&ln J, Bingham, Jr, 
P.O. Sox 522 
Minneapolis, Minn. 554.BO 

Robert !. , HW'lt 
6017 8a111 Lake ttoad 
Cryat.&l, Minn. 55429 

Donald Rurfenach 
3630 Queen Ave. N. 
Hinneapol11, Minn . 55412 

Hre , Sidnew Lobben (Wlllmeta ) 
15 West Diamond Lake !toad 
Minneapolis, Minn, 55419 

l:.dward Zde:nik&r 
Earth Science Department 
Glencoe :Uddle School 
Glencoe, Minn, 55336 

PAUL AAO Bl.VNlLY VOGT sum 
GH.i'l:.TING.S FROM CkU.GON 

Now that. t'aul and deverly Vogt a.re 
relocated in Portland , Oregon, they 
have unt a letter to all or us in the 
G.S,H. Here is vhat they han to say: 

'Greetings from the Oregon 
branch or the G,S,M. Although 
we have been very buey getting 
settled here and learning a 
little about thia beautiful and 
interestint; state, we think often 
of you all back in Minneeota--&lld 
miu you very much, We' re hopi ng 
th&t 19orne or you will plan vacations 
in Oregon sometime-and will stop 
and eee u1--or even stay wit h u• at 
the same time. 

"Oregon has lot• to offer in 
both scenery and geology . Se far 
we•ve 19een miles and miles of bai9alt 
in every •hape and form, dormant and 
extinct volcanoes, Lua rlowa, cinder 
cone•, lava tubes, lava casts, !os­
a1la, mountain•, glaciers, the ocean, 
aea stacks, aand dune• , a apit tha.t 
h about to oe breached by the rln­
ter ocean, landslides, a tuya ( l ook 
that one up}, the Collltlbia River 
Gorge-&nd luta of othi>r thing•. 

ADDRiSSES AJtJ:: CflANGED 

The followin& mecibera have changed 
their &ddreue1 : 

Kr•. Umer Koppen 
3080 J:.. Broadway B 2\Y1 
Tuc•on, Arb. 85710 ~ 

Harold C, Foreman 
253 Glenmoore Lana 
Long Lake 1 MiM • 55356 

Hr•, rluth dens on 
1694 W. Glendale, Apt. 451 
Phoenix, Ariz . 85021 

Mra, l:mma J, Cooper 
P. O. Box 92 
i'/&hkon, Hinn. 56386 

Hra, Harcy E. Preeahl 
2011 l , l22nd St. 138-0 
Burneville, Kinn. 55337 

HS Virginia Knapp 
9400 Ced&r Ave. S, , Apt, 212 
Hinne&polh, Minn, 55420 

• •we • ve juet begun to lea..-n a little 
about all U~n thin&s-but if you 
come out here, we•ll show you w!'at we 
know, and take you along as ~ try to 
learn 1110re , " 

deverly has been invited by her geology 
depart111ent to acccnpany a group of students 
on a field trip down the Grand Canyon in 
April . They plan to hike down the canyon 
on the dright Angel Trail, carrying back­
packs, and will float do.m the Colorado 
Hiver on rart1. No doubt ahe will put to 
good use all the background information on 
the Grand Canyon fcrmationa given us by dart 
during the 1970-71 lecture series . 

She is reported as doins well in h11r 
classes as she works on her trainin~ to 
become an earth science t.sacher. 

CINCL"NATI SITE OF Mll'F JHOW 

itl T~;7JK1g:s:,:e:~:;!~n J~~/~:~-e 
vention to be held July 26-29 in Cincin­
nati, Ohio'• Convention Center. You 
might want to plan a stop there while 
on vacation this SU11rner, 

****** 
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