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If you have questions about the benefits of mem-

~~~t;t~~~-a&!: 1:~:i~!n~~O:,~~'U;a::'J!~ 
Staie Fair booth, having your own personal copy of the 
membership roster and Rocky Roots, those invigorating 
Field Trips. v0ting at elections) call Membership Qi.air 
Fran Corcoran at 612-7N·2102. 

AND THANKS! 

Call to All Members 
Share your news, suggestions, idt.a.S, comments and 

=~':r'tt:::~~~~l:~~;r~~o~ 
ourNEW:!I! 

Volunteers neededl 
While you att ou1 and abou1 Minnesota !his sum­

mer (or any season, for lha1 matter) consider helping to 
locale, inspect, and rcpon on Geologial Markers 
throughout the SU.te. For each repon, you can get two 
free video rentals from the GSM V-Kleo Library. Call 
Doug Zbikowski, 784·0201, for more information on 
marker names and locations. 

ANNUAL MEETING 
MONDAY 

SEPTEMBER 25, 1995 
OLD COUNTRY BUFFET 
3000 White Bear Av~ue 
Maplewood, Minnesota 

Election of 1996 Directors 
Slides, Photographs and "Trophies• 

of'95 Summer Fidd Trips 

,.,., 



Board News 
'fhjs has bttn a very busy year for the GSM Board 

At the June metting. President Doug Zbiko'NSlci present­
ed a new State-of-the-An ponable PA system for use 
during field trips and lectures. The system vns used on 
the Grand Marais/Thunder Bay 6cld trip and was a tre­
mt:ndous success. At last-everyone can hear our lead­
ers! Of course, they still have to listen. 

President Zbikowski also purchased two nt0n 
orange road cones to mark our tail end on field trips 
when our caravan of numerous can must park along a 
highway. Those too were suc.cessfuJ-iflack of crashes is 
any measure. 

Doug also attempted the first video taping of a field 
lrip on the Thunder Bay trip June 24-25. If successful, 
our videos can be used on Cable 1V. We will let you 
know as this exciting experience progresses. 

As if that isn't enough, President Zbikowski and 
other members of the Society are locating, inspecting 

::.d ~g11;~ ~~::krv!~u~;:rs":~~ ~~:::~~~ 
If you would like to hclp him, call 784--0201 to coordi­
nate your efforts with those already done. Doug has also 
contacted the Minnesota Highway Department to re-

~~~l=~~:~ ~;:~::!d~~~ 
way Depanment has agreed to do this and will even help 
in repairing our stonework. These will be similar to the 
signs that indicate Historical Marktrs throughout the 
state. 

At the July meeting. Doug proposed an update and 
edit of the Geological Society By-laws. After vigorous 
discussion, these were accepted by the Board. These up­
dated By-laws will be ready for approval by the member-

~;~ f~r~uGt~~~~~Ju~~~~~~r~~d~:~ 
mittee chair's job descriptions, making fur easier transi­
tions when new direaors are elected. The revisions will 
also make GSM a bona fi de non-profit corporation eligi­
ble to make application for grant monies for public ser­
vice projects. Along with this, we are making an "action 
calendar" to prompt timely performance of yearly duties. 

urns fo~e1!c::~::dPK~~;~e~cfe:s~~: r~n~$;~ 
Whether this is still enough was debated. but it is an im­
provement. 

Submitted by~~ 

GSM Events Hot Line! 
784-0423 

Get the latest on GSM•s upcoming events and 
activities just by dialing the HOTLINE! And you 
can even leave a message! 

June 1995 Field Trip Explores Lake 
Superior Geology 

By Bill Hoffman 

Two Canadian profes.wrs described the geologic 
history and pointed out examples of volcanic rock up to 
3 billion years old to the 40 people who caravanned on a 
four-day Geological Sociecy field trip in June along the 
north shore of Lake Superior. 

At the first site at Grand Marais on Saturday, June 

~;~;~~ok!fc\~!~fu:o:~~·~ 
Point, as the profes.sors desaibed the rock history. Co­
lumnar fractures developed as the lava cooled and soli­
dified, similar to mud cracks. 

Professor Kdi/enbeck on a talus slope 

Manfred Kehlenbeck and Steve Kissin, professors at 
Lakehead University in Thunder Bay, Ontario, described 
the LS billion-year-old mid-c.ontinent rift. It can be 
traced from Isle Royale in Lake Superior south to Kansas 
and east to Ohio. 

The "aborted rift" lasted about 25 million years and 
started to break up the Nonh American c.ontinent The 
rift was presumed to be driven by a deep heat source that 
produced rising plumes of molten rock. The rifting epi­
~ produc.ed much of the volcanic rock visible today in 
the Lake Superior area. The rifting produced faulting and 
Oows of molten rock. rather than volcanoes. 

The professors answered questions and talked 
abou1 how all continents c.ontain ancient {Proterozoic, 
Archan, and Precambrian) rocks. They described the 

:°~°iftck ~~ ~~:';~~:n:r:;~~1f!e~n:~~ 
Shield: Omrinmtal •tort'• mad~ up o{Prttambritm igrwous tind mdamorphic nxb fohkd tind d~ by Prl'­

cambri1111 ttttonia but sina then sllhjea only ta uplift tind m>siori. 



~: roc"b~~~::e=~ ~~~:rJ~~= 
tories in Canada dating to 3.9 billion years. 

In geologic research, it is important to determine 
the precise location of a site in order to understand its 

=Z;=J:;.~e~~~~~=~~~~ 
hi-tech instrumenl they use for determining location. It 
is called a Global Positioning System. or GPS. 

The hand-held instrument locates the site by com­
municating with eanh satellites. The instrument is so ac­
curate tha1 its calibration is intentionally misaligned a 

=~pech~n:et!hn~~~~~~~ r~:ili~ 
purposes. The professors said they used the instrument 
last summer to determine the location of a meteorite that 
fell in Quebec. 

After a stop at 
Grand Portage, the 
group went to Pigeon 
Bay on Lake Superior 
where the professors 
talked aboUI the "Pi­
geon River dike 
swarm. .. igneous intru­
sions, contact meta­
morphism, and pointed 
to small faults and 
veins of lead, zinc. and 
~rvisibleintheex­
p<Rd hillside next to 
the highway. 

The landscape at 
Grand Portage trans­
forms into the high fo­
rested mesas that con -
tinue on the trip into 

. . . . Thunder Bay. A large 

and ~:':;:n~t~~=~(~1~~ mS:u~~i~~ 
Thunder Bay. The city of 113,000 residents is about 400 
miles from St. Paul. It is in the eastern time zone and the 
sun set at 10:03 p.m. on the 25th. The sun set an hour 
earlier in the Twin Cities. 

ened f:bs ~~~~ ~~t b;~~~n!!d°t~~::it:;!~~~ 
had to be limited to night hours to reduce the chance of 
the operations setting more forest fires. Temperatures in 
Thunder Bay topped 105° F earlier. 

The professors noted that hazards, such as poison­
ous snakes and plants and deer ticks, arc absent from the 
area. It is, hown-er, prime mosquito and gnat country! 

r1o1 th~d~~fd:; ::~ :~~The~~oi:e~ 1!: 
caribou. 

was th0;,g:rn!J·~fn2ii~d~~r~=~:n~e~Jd 
trip wore bright ponchos and carried umbrellas as they 
listened to the professors. They lectured under the eave 
of the visitor's center at the Teny Fox Memorial, situat­
ed high above Thunder Bay with a SWttping view of 
Lake Superior. 

Driving 30 miles north through logging country, 
the damp pine sc.ent was sweet. Quiet areas of mar.sh wa­
ter and grasses reflected like a black mirror. A beaver 
dam looked like a stockade holding back a pond 

Stopping at Quetico and Wawa formation out­
crops next to the road, the professors answered many 
questions. The smooth surface of buried rock broke the 
surface like a small continent. "Presumably this would ::i1 going until you hit the mantle," Prof. Kehlenbeck 

Driving up a Jong, steep dirt road on Sunday lead 

~ne le°~P~SP~c!~"J:!t&:i:~~c!c~6!ili~nP~~~ 
of liquids which crystallize into quartz. Amethyst con-

~~ ~v~r=ks isa as!°aii ~k 1~rtz~1~ tr: :~t~~ 
same fauh zone, some individual amethyst crystals 
sticking out of the ground are as large as your fisL The 
purple amethyst ha.s been known since Roman times as a 
gemstone. 

Both professors waived their honoraria. They said 
the group a.skcd good questions. The professors could be 

:d1po~lea~;:t~e1:;~i~~th~~ 
Soci<ty. 

used ~~p~:~=~ ~;'°;£1~= C:k 
TV station. The station may be interested in broadcast­
ing a program on the field trip. 

For an excellent and very readable account see 
Geology of the Lake Superior Region, by Gene La­
Berge, Geoscience Press, Inc., Phoenix, AZ 1994. 
Cost is about S20, and volume discounts of up to 
40% are available through Mountain Press. La­
Berge is Professor of Earth Sciences in the Geolo­
gy Dpt of the University of Wisconsin, Oshkosh. 

Final Field Trip for 1995! 
September 9 - RiYtt Valleys (I day) Leader. Car­

rie Patterson of the Minnesota Geological Survey 

Carrie will lead this expedition while explaining 
how the glacier affected three rivtt5-the Misfil$ippi, 
Minnesota and St. Croix. 



Profiles in Geoscience 
CHARLES LYELL 

Part I: 1797 to 1832 
Grand Portage was a bustling outpost to adventurt. test. exotic hair bugs and numerous ~er stories, hauled 

DaWl 71wmpson. astronomtT and surveyor of the northD11 his bone bag to even the most fashionable of parties 
territori.ts and tk Podfic. Nordrwtst was empfoytd by the where be would cxm.a a bone only to "describe with in-
British Northwtst Company to locau the soura of the Mir finite drollery ... the latest find from a bone cave." On one 

::fti!!/:'r:::1s!~~ rurtk ~(about 10 m&s ~~0~ex;: ~ =~~:r:e; ~ juststan~ 
me "Magician of the Quu- me~ of. S.iberian mammoth! 

ntl House." (Ge.otges Cuvier) had Earth circa 1800 (His spt"cial mterest was the large 
just d«.lared for the first time that mammals such as hyenas and el-
sp«Us go txtina based on fossil tk- .BY this time,!nw;5i~;J':~i~; :ttha: ep~ts interred in ~ritish caves 
philnt 1xmes unttlrthed in Paris witness to a welter of earlier dunng !he "Deluge. He was a 

~;;:!,:[a:;tt~':idp= ~ The seekers after earth history :~phls~ la~d toa be co;~~~; 
looked at unamformities and dis- ':uft :~dne "~:r~~ a~~ showman.) Buckland s class of-

~~ne~:=~~'fs of rime, nt and tidy d~covery .of the ::ad ro:dtofi~~17:i~ts~o:~ 
On November 14th that cricketeers and bunters ?f the 

year Charles Lyell Jr., first child ~~r regularly performed m top 
or Charles Sr., was born into · 
wealth in a rambling manor While Lyell was not in-
namcd Kinnordy nestled be- dined by constitution or tcmpcr-

tw~n mountains on the ~ :.h: ~o~~~ f:~;~; 
~:: ~i:/d0~y 8!~n~~E Oxford, "It is seeing the superi-
Charles Sr. moved his &mily to ority or others that convinces me 
southern England in the pursuit bow much is to be, and must be, 

or better weather. In the cou~ ~~rsp~ ~~r:n.~ 
~f/S:~~~~';f! ~dh~n':J In Buddand's case, the normally 

~ 0!:r:~~1ef1~d~~;~~tg ~ia1th~~ry~=u:= 
"bugs" and bird eggs and mining and good natured. .. a vulgar and 
boo~ in the family library. almost coarse man ... incited more 

In one of these books (An by a craving for notoriety, which 
lntroductioM to Geology by Roben sometimes made him aa like a 
Bakewell) he read, "Compared buffoon, than by a love of sci-
with the ephemeral existence of ence." And his obvious prob· 
man the epochs of these [geolog- !ems in proving that the remains 

:~~n~i~'l~ daJ~~~n~f ~~f~as about 15 years old at caves were those of an i:aJ:~m:g i~f= th~f~~' ~ 
~~~~~'~!!~~:i~;: =~~~rr:::n~r~:~: ~~rese~np~:m~: ~~j;~~~~~=q~::23) or Relicts 
:~~;i I had an excessive aversion co work unless forced 

Great Britain and the United States were nearfog 
agrument on the forty-nimh paral/el as the north.em boun­
dary of the LouisJanA Purchast (and the state w be named 
MinnLSOta. ) Such suefidal boundary disputes were lirerolly 
SCTatching the surflJU. The real. more intatsting challenges 
of the day wm surfaringfrom what was below ground. 

At Oxford, Lydl's future in geology took another 
no1ch forward when he cook a course in geology from 
the ecantric and doquent William Buckland (l 7&4 -
1856). Bucldand of the blue bone bag. bat urine taste 

Some doubis were once expressed about the Flood: 
Buckland arose and all was dear as mud. 
Despite his personal quirks and quibbles. William 

Buddand encouraged Lyell in his studies and remained a 
life long friend, sounding board. .. and eventual "convert. .. 

Lyell finished his degree in 1819 and at his father's 
prompting. cook up the study of law which his father ad­
vised required confidence and quickness as chief vinues. 
Charles responded, '"I know I have linJe enough of them 
now" and wondered whether intercourse with the world 
would supply them. Troubled throughout life by weak 
eyes, he had to take breaks from his law studies to relieve 

Pllgt4 



the eye strain. He did this by doing geology, in this case, 
on the Continent. In fact. travel was a way of life for 
Lyell. He would later dKlare the fust three prercquite:s 
for the stud~t of geology to be travel, travel and traVel; 
and if indttd that is the seoet, it certainly worked fur 
him. He showed neither lac.k. of confidence or quickness 
ona: he decided what he ne~ to be doM about the 
world he was Stting on these travels.: uniform processes 
which must have acted over count1ess reons of time just 
as lhey do today. 

In 1819, he was also elected FeUow of the Geological 
and Linnean Societies in London, and in 1823 in his role 

~re~g~~~:f~l2£i~~e:l ~~th~:~J~: 
ters o/::nroduction" and copies of Buckland's Reliquiae 
Diluviae, he crossed the channel to France where he 
mingled with some of the best and brightest of the 
French savants (scholars) at the time including Georges 
Cuvier and others living in Paris such as Alexander von 
Humboldt (renowned geographer and explorer and Cu­
vier's chief rival in science.) At this time, Paris was the 
science center of the world. 

By Lyell's own accounts, he was warmly received at 
Cuvier's weekly soirees-50cia.I gatherings for conversa­
tion on topics of mutual interest-and got a good taste of 
French politics, as was inevitable with Cuvier, who was 

~ ~~:! ~~~~:na~: ~ ~~~ch1~X~~=~ 
cation. He also visited the Tertiary strata of the Paris ba­
sin with Professor of Mineralogy Alexandre Brongniart. 

~ell~~~f~n~a'::Ji:~~~~~~~~:~ 
to read like a Who's Who of earth scienc.e at the time.. 

Fort Sndling had just reantly b«n built (1819) of 
""'''""" qwmW from nwby bluffi at the jwutUm of the 
Minnesota and Mississippi Riva's-"artfully <ksigned w re­
ptl amuk. from any dir«:tion. • 

In the summer of 1825, Lyell's eyes had improved 
enough to finish his law stud ies and his training as a bar­
rister proved to be the best possible preparation for what 

~oles 1ef ~~~t:11briae: ~nn!~1h~t~~n ~he1~~ 
mer t'mmges of the Earth'5 Surface by Reference to Causes 

~~~;.~~~0Th~1~~: ~~~hJTt,ar~j~. ·~~~;::; 
character and unassuming demeanor, he seemed to avoid 
direct offenc.e although he knew his books were going to 
"create waves," particularly among the Catastrophlsts. 
Which brings us to the great expose. 

Henry Rowe Schoolcraft 1mus rhe. Miississippi to its 
true sounz in Lake Ttilial. 

Of Straw Men and Cardboard History 

Sinc.e Cuvier had so brilliantly articulated the Catas­
trophist view in his Theory of the Eanh (1812), be has 

=~=lorili=. ~re~~io~sli:~~~~~: 
believed in his inte retation of ~rth historv. His careful 

=rJ!~ cl::~~~ ~~p: ~~:Uo'::: 
fossils and stdiments from one layer to the other. Hence 
in his empirically literal reading of the record.something 
intervened (a caust:rophe) that swept the slate dean only 
to stan all over ag&in in the next layer. 

Cuvier's prtdeccssor and idol in Paris, Comte de 
Buffon (1707 - 1788), had already crac:ktd the strictures 
of biblical time by estimating the eanh's age at 74,832 
years. It was shocking llnd condemnable stuff at the 
time. The idea was considerably refined by the time of 
Cuvier and Buckland. If the latest catastrophe say 6,000 
years ago was taken as the Biblical Deluge and "Man" a 
distinct and separate creation of these last few thousands 
of years, then geologists could claim as much time as 
they pleased for the prece:eding "Days of Creation." 

Buffon's contemporary across the channel, James 
Hutton (1726-1797), did just that. But in doing so, he 
found no need for deluges or "days" of creation. In Hut­
ton's view, the earth's surface could be seen as the prod-

:d o~!~~ a~ ie:~=esse~~ 8tn~::n!i, d!~ 
were layered and lithi6ed by the earth's heat and as the 
present suite of continents wears down, the new rocks 
are elevated to maintain the continuity of human habi­
tat. In this scheme, Hutton maintained he had discov-

~:!e~ ~~°taC: =~~n~ ~eN:Jo:;s~~:­
:~~1:~f !~~ru:~o:~~u:== 
there is a system in nature; in rikt manner as, from see­
ing revolutions of the planets. .. (and) if the succ.ession of 
worlds is established in the system of nature, it is in vain 
to look for any things higher in the origin of the earth. 

Dia genesis: ~ phyrital 12nd chemical p~ (changes in minnal amq>o$ition and UXNn, excluding mtt4m01phisrn) 
that affect thpmilN sdiments wllSing and sukequent to tM ftmnation of IOIUI rod. i.e. li1hific12rion Page S 



The result, therefore. of our present inquiry is, that we 
find no vestige of a beginning. no prospect of an end." 
In latter day assessment, Hutton has been ranked as the 
'"Founder of Modem Day Geology.'" 

Hutton claimed a uniformity of proass both in 
kind and degree acting over infinite stretches of time. 

~:~~~~a ~~~cr::~~~p:th~ ~~ 
c.cnt system builders iener than their predecessors but 
still of the .. armchair tradition." You don't build scientif­
ic consensus from an armchair and Cuvier had little time 
for theories. Taking the Bip side, Lyell observed, "They 
(the Catastrophists) felt themselves at liberty to indulge 
their imaginations in guessing at what might be, rather 
than inquiring what is." In a letter to his sister he 

Jt:~:~~7::i~~e:~c!f:!s ~thh=~~e~~d ~~~ 
ers of reason and observation. 

By 1827 Lyell's intent was clear: "I am going to 
write in confinnation of ancient courses having been the 
same as modem, and to show that those plants and ani­
mals which we know are bec.oming preserved are the 
same as were fonneriy." 

Did Lreu also indulge in humbug? Why did he re-

:11~~~ th~?'~:-:%i:;:;~~ l~~~t ~~ 
tastrophism gets taken to court. For the prosecution: 
Charles Lyell For the defense: Georges Cuvier. 

Bering Glacier Takes 5 
Alaska's huge Bering Glacier, which had been surg­

ing soulhward toward the Pacific Oc.ean as fast as 300 
feet a day, has finally stopped its rush to the sea. "It's 
now about five miles from the ocean," said Bruce Mol­
nia, deputy chief of the office of international geology at 
the U.S. Geological Survey in Reston, Va. "It's remarka­
ble." 

The world's largest surging glacier advanced more 
than six miles south between Oaober 1993 and July 
1994, reversing 25 years of northward retreat. It has 
surged at least five times this century pushed forward by 
water pressure building underneath the ice. 

"It's the largest, its the most aggressive surge that's 
occurred since 1960," said Dennis Trabant, a USGS gla­
cier scientist in Fairbanks. "What has happened at Ber­
ing is world-das.s speed Very few people will live to see 
the next one." At 125 miles long and more than 2,300 

~~ ;;;~~. i~IS ~:~ ~; t~a";~[~~eJu~ b~~;!_an 

Quaking on the Inside 
"With the largest thennonudear device we have, we 

can only make small craters in the ground," said Doug 

~;.rt!>~ ~~1~bewi:!n~c!:·~~~:~r 
~~ha~~=:e~nu.dTh:re~~!t~':f:~ 
6inty, rock-quarry smell, but a million times over, from 
all the blasting and grinding of tons of rock into powder. 
Plus, there would have been these uemendous rushes of 
water through the rode. People think of rock as being 
solid, but it isn't. There arc all these pores and cracks 
that are filled with water, and the movement of the rock 
during the quake would have been like water being 

:'.:i'ifye;! iliu~ ::; :"~rn~ all~~~e ~~~~Jg~~f 
its crustal plates. Most of the trembling can't be felt, 
barely registering on the world's seismorephs. Still 

~n~~~e ~fe~~o~~fei~~~.~~gesi~in~.~~ 
duths. 

Lande~~ifo~:c:~:;:: u1!2~°!n:a~r::. 
shocks out over much of the western United States. Was 
this due to the interaction of the quakes shock waves 
with a deep magma chamber underlying these regions? 
Morton is entering seismographic data into an ARO 
INFO geographical information systems (GIS) database. 

~~=~~e;:~ .. =es~'fiili~~~1th~0:~0~ 
for ... GIS. Using ARCJINFO we will be able to un­
ravd the complicated geophysical, geological and 
seismic history of the this area." 

GtS will allow researchers to record three dimen­
sions-two dimensions for the map coordinates and the 
third representing time. Studt:g these systems through 

:1r~ ';;;1~ '.:,~jdtJ:t't, ~r:ed~~~:;v!~ 
and where the next quake is due. 

Exa!<pt<dby q;~~ 
(from ERSUARC News, Summer 1995 and Geocur­
rents in Rock.sand Minerals, Vol. 70, May/June 1995) 

Geology in Cyberspace 
For GSM members with access to--or interest in­

the Internet, there is a wealth of resources on topics of 
geological interest. A very thorough listing of Internet ge­
ological sites has been compiled by Dr. Phil Ingram, Pro­
fessor of Earth Sciences at Macquarie University, New 
South Wales, Australia. He has very graciously allowed 
us to publish i1 as a GSM document, and anyone inter-

::1 ~es~};.~~1b~:ieth;r;5~~otline. It's six-

Lithifeation: The form#tit;m of solid rod: from 11namsoliillued sediments by J11ch processes as compaaion, temen· 
tation11t1ddiagmesil. 



Dinosaurs: Lost by a Nose7 

saur.
1=; ~: ~ t:~rili:U:he~m~r8!°~ :;~o~~:ia'::fs~f~::Ue:1:r°rfi~:_,~~~:~ 

likely end up, it still beats conjuring up metabolic rates searchers John Ruben, Oregon State University in C.Or-
from systems that shut down 70 to 225 million years ago. valis and a fonner student John Hcllenius, have begun 
The whole question of "bloodedness" (i.e. "warm" or taking a hard look 
"cold") really heated up when John Ostrom, vertebrate at dinosaur 
paleontologist Yale University, stumbled across the re-
mains of a di- In mam-
nasaur h<---==~~::::;~~~- mais and birds, a 
named Ddno-- U-llke set of tur-
nychusor"terribledaw". r cartil-

Deinonychus weighed in at a modest 175 provide 
pounds full grown and was closely related to the veloci- an expanded surface area 
raptors of "Jurassic Park" OP) fame. However, Deinony- over which warm air being 
chus came to light in 1964 long before the block buster uhaled is cooled condens-
movie. In f:aa, the "velociraptors" in JP look more like ing water vapor out and 

~;~:~~~~;~~~ra~~~~r~fu~;:h~;- t~~r~,, dd~ctr;i~o~ 
"tuned" ever warmed and moistened before 
voracious 
looking 
predator. 

===z:===:;:..::....,==,...o.,:;=·<i.:-;.o··-o;;'::~~~-";::c.; ~nteringthelungs. 
. ~:.:~ • _ _.__..... ·• · :::·.=.:..:.... With the help of CAT 

(Also likt "Jurassic• versus the more accurate 
"Cretaceous• Parle. Velociraptor is more euphonious and 
evocative than Deinonychus). All such artistic license 
aside, the true nature of this beast was not lost on Os­
trom who concluded that these traits, "indicate an unu-

::f~ 1::~0t!:1~v:a7/0TI:er:~=n~d fur~ ji~n=:. 
but not entirely, in the foot" 

In a presentation to the first Nonh American Pale­
ontological Conference in Chicago in 1969, Ostrom 
aigued there is considerable evidence that many of the 
"ancient reptiles" cou1d not be used as indicators of pa­
leoclimates due to their avian and mam.ma1ian style me­
tabolism. Controversies over the "hot-blooded" dino­
saur have raged ever since. Now it appears scientists may 

scans two major groups of dinosaws have been exam­
ined so &r, including the Vdociraptor, and all have 
llunked the turbinate test The turbinate system appar­
ently evolved .separately in birds and mammals but all 
warm-blooded animals have turbinates. 

During the long. humid summer of Mesozoic 
times perhaps most dinosaurs had no need of such re­
lined heat or water conserving mechanisms. The great 
mass of the larger varieties would be enough to stabilize 
body temperature. The smaller ones are the best candi­
dates for warm-bloodedness as we know it The re­
searchers plan to examine all the other major grouplS of 
dinosaurs before declaring the dinosaurs lost by a nose 
at the dose of the Mesozoicsumme.r. 

Submitted by~~ 

To join the GSM Video Library, fill out the enclosed form and mail it to GSM Library, do Doug Zbikowski, 7833 Able 
Sueet NE, Spring Lake Park. MN 55432. Be sure to enclose your check to activate your membership. 

GSM VIDEO LIBRARY MEMBERSHIP APPLICATION 
Name CumntGSM member ------
Address MEMBERSHIP LEVEL DESIRED 
_ _ ___ _ _ _______ R<gulu $15 - -
_ ___ _ _________ FriendoftheLll>ruy $50 _ _ 

-~~~-----------Sponsor $100 _ 
Phone (H) Patron $200 _ 
(W) •Videos purchased with gifts will bear recipien1's acknowledg-

ment unJess checked here _____ _ 

Occupational background - ---- ------- --------

~~Jd~~!~d~n!~;:,~eer work for the GSM Video Library 

Sdtistority. The MT4ngmtml of minerals in a W11TU-grain.ed mdam«phic rod in layns that a~ (as in schists) paralltl 
to tads otho- an4 may bt split along t"- schistor:ity plana Page 7 



1995 Minnesota State Fair 
August 24-September 2, 1995 

Havt you voluntttrcd yet (or been called) to work a shift (4 Hours) at our 1995 GSM State Fair Booth in the F.duca­
tioo Building!' If "'No; ple.asc do so now. Our GSM booth is one or best vehicles to tdl folks about GSM and is our pri­
mary source of new membtu. ~involved in helping to increa.st our membership! 

ana~1~:~o!°n1e~~e:iaZ\~the~==~=~e:~ ~:W~~'=i:u~=~~~ 
play this year in~uding new fossil (life) and mineral (resources) chans and photographs of some recent 6dd trips. 

Each 5hift is only four hows, so you ~ make a day of it at the Fair. We nttd your help! Call Judy Hamilton. 699-
9812, right away to reserve a spot iitthe6ooth. 

•plltp""'o!lhis-ai-1<t0il'llilm>dlt.......,bcz$:8'1d:li:i....;.dW..:tiririaddotGeokip:alS«ictrdMi""""·111.J<aW$ispllblllhedbirnm ... ,.._ 
l),Mayt~.A•llUl lS.~~IS.De.lincg.ni<fc~wtbttintdqofdt<moniltofpali<.OIKl11. 

otno.n.:[lollg~~°"'11Q~V".._~64H~.r-tudr~~. 

!~~·>-
·. ' i 
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Judy Hamilton 
1439Sarge.nt Avenue 
Saint Paul, MN 55105 

PLEASE FORWARD 

Geological Survey of Mi nnesots 
2642 University Ave. 
St - Paul. MN 55104 

FIRST CLASS 
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