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Exhibit 1. If the earth were reduced to the size of
thissix-foot globe, itstopography would beless
bumpy than the skin of an orange. Therefore, the
relief onthe globe hasbeen greatly exaggeratedin
order to show thefeatures on the earth’ssurface
moreclearly.

W&l come to the University of Wisconsin — Madison Geology Museum!
As you’' re moving through the museum, please check the upper |eft-
hand corner of the display cases for exhibit numbers corresponding to
entriesin this booklet.

THE GLOBE

Our earth haslayerslikeahard boiled egg. The outermost layer is
called the crust and that’ swhat we are standing on right now. It
includesthe highest mountain and the ocean floor, too. Thecrustis
made of rock andisthinliketheshell of anegg. Theearth’scrust sits
onalayer cdled themantle. Themantle, while having the composition
of rock, isunder pressureand isat higher temperatures so that it
deformsplastically, meaning that it can move and bend, but dower than
taffy or molasses. The center of the earthiscalled the core. The outer
coreisvery hot and molten, but theinner coreis solid and made of
nickel andiron. Althoughtheinner coreisvery hot liketheouter core,
theincreased pressureisso gredt, that it remainssolid.

*Whichisspinning faster, our globeor the earth?
*What causesthe change of seasons?
* Asseen from abovethe North Pole, isthe earth spinning

*Findthefollowing featureson the globe.

Look in the
back for
answers!

clockwiseor counterclockwise?

A.Madison, Wisconsin

B. San Andreas Fault, west coast of theU.S.

C. Hawaii, achain of volcanicidandsin the Pacific Ocean

D. MarianaTrench, deepest ocean trench, up to 35,840 ft. deep

E. Japan, avolcanicidand arcin theeast Pacific Ocean

F. Himaayas, amountain rangethat isforming asindiacollideswithAsa
Mt. Everestisover 29,000 ft above sealevel.

G East African Rift, running north-south through East Africa

H. Mid-Atlantic Ridge, adivergent plate boundary

. Antarctica, aice-covered continentattheSouthPole - GE(O- EXPL ORER




PLATE TECTONICS Yu

Thecrustisdivided into approximately 12 plates (or pieces), which move between 1 and 18 centimeters
per year dueto convection currentsin themantle. Plate boundariesare of intense earthquake and vol canic
activity. Therearethreetypesof plate boundaries:

PLATETYPE EXAMPLE

Divergent «->(moving apart) Mid-Atlantic Ridge
EastAfricanRift

Convergent  —>«(movingtogether) West Coast of South America
MarianaTrench

Transverse S(diding past) SanAndreasFault

Mid-Atlantic Ridge

Approximately 200 million
yearsago, al of the continents
weretogether and formed the
supercontinent Pangaea
(pronounced Pan gee-a,
meaning theunited land).
Pantsand animascould
disperseeasly acrossthishuge
landmass. Thisiswhy wefind Pangaea
dinosaur remainson every
continent today. Read the
entry for Exhibit 47 to learn
how Mesosaurusfossils
provide evidence for plate
tectonics.

What is geology,
and what is it
not?

Geology isthestudy of theearthand
includesrocks, minerals, earthquakes,
volcanoes, even other planets! In our
museum, we havealot of paleontology,
a 0. Paleontology isthe study of
ancient, non-humanlife. Archeology is
the study of humanremains—wedon't
have any archeology in our museum,
you canvisit the StateHistorical
Museumif you' dliketolearnmore
about archeol ogy.




Wl ROCKS AND MINERALS

Exhibit 2. Rocksand minera sare often confused and thought of as being the samething. However,
minera sarethebuilding blocks, or ingredients, of rocks. For example, when you make cookies, many
ingredientsarerequired, such asflour, sugar, butter, and chocol ate chips. If you changetheingredientsor
their amounts, you end up with adifferent kind of cookie: asnickerdoodleinstead of achocolate chip
cookie. Mineralsaretheingredientsof rocks. It’sthe typesand amountsof minerals present that determine
what kind of rock itis. Most of thedisplay casesin thisroom contain mineral specimens, allowing youto
seetherange of possibility for different rocksto beformed.

Geologistsuse many observationsin order toidentify minerals. Asyoulook incase 5, you'll notice
important criteriasuch ascolor, hardness, luster, and cleavage.

Exhibit 3. Quartzisaminera that can comeinmany different
colorsduetoimpuritiesinitscrystal structure. Herearesome

examples CanyogfindB
Amethyst - manganeseand iron (theamount of iron green r_nl_nerais
inExhibit 3?

determinesthe depth of purple)
Smoky quartz—auminum

Rosequartz—iron and titanium GEO- EXPL OIEQR

Micaisflexibleand peelsin sheets. Two kindsof micaareon

display here, biotiteand muscovite. Muscovitewasnamed

after the city of Moscow, wherethistransparent micawasonce

madeinto windowpanes.

A humblemineral, feldspar isthe most common minera group foundin rockson earth. Thismineral iswhat
makesred claysred, liketerracotta.

Exhibit 4. Thiscase containsmany yellow minerasthat havevery different properties. Pyriteisaso known
as“fool’sgold”. It resemblesrea gold, and might fool minersinto thinking they had struck it rich.

Look for bothreal and fool’sgold inthiscase. Sulphur
isabright yellow mineral that isassociated with
volcanoesand can combinewith oxygento makea

Did you know?  stinky, rotteneggsmell.

Mineralsareinthings Rubber
- you use every day! Hexibility—sulphur
~. Matches
Cosametics Sparking —sulphur
Rouge—hematite Milkshakes
Sparklesinanything—mica Thickener —kaolinite (clay)
Sand paper Baby Powder
Roughness—garnet Tdc
Coloredprinting Foot scrub
Getting thecolorsto stick —clay Pumice
Aluminumcans Drywadl
Aluminum-—bauxite Gypsum




Exhibit 5. Huorite containsthee ement fluorine, whichis

added to drinking water and toothpasteto strengthen our
teeth. Fluorite can comein many different colors. Mountainsarebuilt when
o ) . . the outer part of the earth,
Exhibit 6. This case containsanumber of mineralsthat thecrust, crumplesand
may ook fuzzy, but if you touched them they would feel foldsbecause grest forces
prickly likeacactus. arepushing on dither side
. . . . ) of atectonic plate. To
Exhibit 7. Red granite, Wisconsin's State Rock, is makeyour own
composed of threemineras: thered mineral isfeldspar, the mountains, take apiece of
whiteisquartz, and theblack isbiotitemica. Both newspaper and lay it flat
specimenswere quarried near Wausau, Wisconsin. See onthefloor or atable.
Exhibit 3 for examples of quartz and biotite mica. Put one hand on each end
. ] o . and push your hands
Exhibit 8. Theclear, cube-shaped mineral inthiscaseis together. Mountaing
haliteand iscommonly known asrock salt. Thisisthesame

saltthat isinyour saltshaker at home! Apatiteistheminera
that makes up your teeth and bones.

The Chemistry of Color

Mineralscanvary incolor, likeyou ve seen with fluoritethat can be purple, blue,
green, yellow, colorless, brown, pink, black, and reddish orange. Inthiscaseyou're
looking at carbonate mineralsthat have somebrilliant colors. Thesecolorsaredueto
elther impuritiesinthecrystal structureor differencesintheir chemica formulas.

For example, rhodochrosite hasthe chemical formulaMnCO, inwhich manganese
(Mn) iscausing theminera’sred color. Similarly, with ma achite Cu,(CO,)(OH), and
azurite Cu,(CO,)(OH),, theamount of Cuisresponsiblefor theminerals’ color.

Rhodochrosite, malachite, and azuriteare al examplesof aminera’schemical make-
up being responsiblefor their color. Ontheother hand, calcitecanvary in color
because of impuritiesintheminera’scrysta structure. When calciteisdarkishred, iron
istheculprit; whenitispink, manganeseisto blame.

Exhibit9. A geodeformswhenwater that isrich in dissolved minerasflowsthrough acavity inarock.
Minera sform concentric patternsasthey fill inthe cavity.

Asbestos, lower |eft, wasoncewidely used to insulate buildings but is now being removed asthefiberscan
causelung disease. Tiger-eyeformswhen asbestosmoleculesarereplaced by quartz.

Exhibit 10. Noticetheangel-wing calcite. These crystalswerenot glued together, but actually grew like
thisinacavein Mexico.
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Exhibit 11. Thesetwo copper nuggetsareglacial erratics.

Erraticsarelargerocksand mineralsthat are carried for

long distancesby theglaciers. Duringthelast IceAge,

which began two million yearsago, glaciersmoving across

the Lake Superior region, ripped up the copper and

dragged it southward. Noticetheglacial striationsonthe The Statue of Liberty ismade out of

back of thelarger nugget. asted framework and covered witha
copper skin that can moveindepen-

Exhibit 12. Galena, alead ore, istheWisconsin State dently of theframework inresponse

Minera. Wisconsin owesitsnickname, the Badger State, to changesintemperatureor inwind.

to thelead and zinc minersof the 19th century. Theminers Thetotal weight of copper usedis31

were called badgersbecausethey dug sheltersinthe tons (about 6 elephantsworth of

groundto liveinduring thewinter. weight). Whenthe statuewasfirst
finished, it was shiny copper and over

Exhibit 13. Thisdisplay case containsagem from our timeit has"rusted”, leaving agreen

collection. crust onit.

Exhibits 14, 15. These cases show thethreerock typesand examples of wherethey areformed.
Sedimentary rocksarelaid down inlayers, usually under water. Limestoneisasedimentary rock composed
of tiny calcite crystalsand frequently containsfossil seashells. Thisistherock typethat you'll seearound
southern Wisconsin, composed of sedimentsdeposited by aninland sea450 millionyearsago.

W i v

Falil

Lipill & Enjomiw

—— Metamorphic rockshave

i bt undergonechangefrom
el FINECUS ROCKS [ exposureto heat and/or
(EXTRLSIVE I
—FE AT pressure; not enough hest
and pressureto melt them,
but just to deform them.
Subduction zones, where one
i py | tectonicplateisbeing pushed
E IGHETUS ROCKS i e
B AL - | underanother, areareasof

metamorphism. Oftenthese
kindsof rockslook asthough
they’ ve been squished.

Igneousrocksbegin ashot molten rock, called magma. Plutonic or intrusiverock formswhen magmacools
dowly underground, allowing timefor crystalsto grow large. Red Granite, theWisconsin Staterock
(Exhibit 7), isan example. Volcanic or extensiverock formswhen magmaisforced out of theground
under grest pressure and eruptsaslavaat the surface. Thelavacoolsquickly, and crystalshavelittletimeto
grow and areusually quitesmall. Basaltisavolcanicrock. Seethebasalt rocksand avial of Mt. St.
Helensvolcanicash.



e Look up asyou walk through thiscave. Fromthe

P

THE BLACKLIGHT DISPLAY o iy

Please read the following before pushing the button.

Exhibit 16. Asyou comeinto thisroom, read the sign on the back wall for an
explanation of therocksand mineralson display.

The specimensinthisroomwill glow inavariety of colorsandintensities. You
may noticethat your clothesglow, asthe detergent used to wash your clothes

may al so contain fluorescent materia sthat areintended to makeyour “whites

whiter” when exposed to sunlight.

Thesgntotheleft of the caseindicateswhich light or combination of lightsis
turned on. When only the short wavelight ison, chooseyour favorite
specimenand watch it asthelightsgoout. Didit glow inthedark (didit
“phosphoresce’)?

THE CAVE

Exhibit 17. Cavesareformed when acidic groundwater or
underground riversdissolveout cavitiesinrock. Thiscave
exhibitsfeaturestypicaly foundinlimestone cavessuch asthe
Caveof theMounds, near BlueMounds, Wisconsin.

Calciumin
your home!

M cellinghang sodastraw stalactitesaswell as ) _ _
| thicker, morerobust stalactites. Theseformwhen Célcium carbonate (dissolved lime-

water containing dissolved limestonedripsfromthe | Stone) isinour tap water herein
wallsand ceiling. Ascalcium carbonate (limestone) | Southern Wisconsin. Theevidence?

buildsup at thetip of the st actitehanging fromthe | |t'Sthat white, crusty rind onyour
] ceiling, directly below, astalagmitewill beginto showerhead or kitchen sink faucet.
A form on the cavefloor. Thesetwo may eventually Justlikethe stalactitesinthecave
=¥ jointoformacolumn. forming aswater dripsfromthe

) ceiling, water evaporating from your
Look upthecreviceonyour |eft for atreeroot that hasgrown | ¢4 cetswill leavebehind ali mey rind.

downinto the cave. Imaginethat you are underground, and
that aboveyou therearelayersof rock, soil, and vegetation.
Asyouexit, youwill seetheselayersclearly.

* Water flowing through caves can carve scallopsinto the cavewalls.
Canyou seeany inour cave?

* Dolomiteisamagnesium-rich limestonethat often containsfossils. Can
youfind any fossilsin our cave?

3 GEO- EXPLORER
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nr"" b WISCONSIN GROUNDWATER

Exhibit 18. Did you know that thewater that comes out of your faucet really comesfrom underground?
Therocksunder our feet havevery small spacesinthem, called pore spaces, which arefilled with water. It
hastaken thousands of yearsfor that water to accumulate, after falling out of the sky and soaking into the
ground.

e Water Gycle.

GLACIAL WISCONSIN

Exhibit 19. Over thelast 2 millionyears, global climate
fluctuations have caused glaciersto form, advance and retreat
severd times. For example, athick ice sheet formedin
Canadaand at its peak stretched all theway to Nebraska.
Theglaciersdid not advance uniformly, and southwestern
Wisconsinwasmissed entirely. Thisregionisknown asthe
DriftlessAreaand hasmorerdief (steep hillsand cliffs) than
placeswhereglaciersoncewere.

Haveyou ever been to the state capitol or walked up Bascom
Hill on campus?Both the capitol building and Bascom Hall sit
atop drumlins. These arelarge, teardrop shaped moundsthat
form undernesth glaciers. Check out other glacial landforms
that you may have seen on the post to your right.
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FOSSILS £ Lk

Fossilscan be defined asany evidence of ancient lifeincluding bones, shells, molds, casts, tracks, petrified
wood, and impression of softer material such asinsects, soft-bodied seaanimals, and plants. Anything
younger than afew thousandsyearsisgenerally not considered to beafossil.

Did you know?

Exhibit 20. Theselarge, rounded
blocksarefossilized communitiesof
cyanobacteria(formerly referredto as
blue-green dgae) called stromatolites.

Sromatolites and
our atmosphere...

Asthebacteriagrow, calcium carbonate

(limey mud) precipitatesinlayersthat If it weren’t for these modest-looking fossils (exhibit 20),
you can seeif you look carefully. Some welikely wouldn't havean atmosphere suitablefor many
of these tromatoliteswerecollectedin other lifeforms, including humans. Stromatolites, like
northern Minnesotaand are 2 billion plantsthat we know of today, are photosynthetic and
yearsold whileothersarefrom “exhale’ oxygen. Billionsof yearsago, stromatoliteswere
Wisconsinwhen ashallow seacovered thedominant lifeform on earth. Whilethey’ vediminished
much of the Midwest, about 450 million inabundance, stromatolitesstill can befoundin Sharks
years ago. Bay,Audrdia

Exhibit 21. The" Tower of Time’ poster documentsthe history of lifeduring the past 700 millionyears.
You will find examples of many of these plantsand animal sasyou continueyour tour of the museum.

PLANT FOSSILS

Did you know? Exhibit 2. Thislarge painting takes us back 300
What do we use coal million yearsto the Carboniferous Period, when
for? To make extensive swampswith arich vegetation of tree

ferns, scaetrees, and other ancient plants covered

eleCt”C_'tY! partsof Pennsylvania, lllinois, and other areasin
Totheeast of thegeology building on Dayton the northern hemisphere. Much of thisvegetation
Streetisoneof the University’scoa plants, has since been buried and turned to coal .
wheredectricity ismadeto power many
buildingson campus. Cod isthe United Sate’s Exhibit 23. Petrified, in Latin, means*turned to
most common sourcefor eectricity. Hereishow stone” and that’swhat has happened to thistree
coal stacksup to other energy sources: stump. After thetreewasburied, minerals
dissolved in groundwater replaced much of the
Coal (56%) origina material but preserved thewoody texture.
Nuclear (24%) L ook at thetop surface of the stump. Eventhetree
Natural Gas(10%) rings have been preserved!
Hydrodlectric (8%)
Alternative sources (wind, solar) (2%) ‘ 14?
It took 10 feet of plant materia toturninto one , Jq ﬁ'l l
foot of coal! 1'}* . t[ ﬁﬁ
DB b



¥ rgeu® Exhibit 24. Thiscase containsfossilized plantsincluding ferns, sphenopsids
(relatives of themodern horsetail plant), lycopsids(scaletrees), acycad, and
some polished dlabs of petrified wood (thered color isdueto iron oxide).

INVERTEBRATE FOSSILS

Exhibit 25. Thislimestonedabisapiece of the
. . Cretaceous seefloor (100 millionyearsold) from
Amber isfossi| tree anareanear Augtin, Texas. You can seethe
sap... moldsof clam and snail shellson thesurface.

Haveyou ever gonetree climbing and gotten Exhibit 26. 27. 28. These three

your handsall sticky? That sticky stuff istree sap casesdisplay marineinvertebrates
and over time, it, too, canfossilizeand turninto (animalswithout backbones) that

. . . rl|
amber. You canimaginethat al kindsof stuff can livedinthesea Thejdlyfish, @

get stuck to sapwhileit’still running downthe .
. sponges, cords, clams, snails, and i
sideof thetree. If you look closely at our amber hal opodsinhabited the ancient h__ﬁﬁ,

gn ii fﬁ;ay in case 24, y‘;‘e‘f‘ tsertehbugs a[;]gr tree seaslong beforelife had devel oped
ar wereincorporated into the sap before onland. Many of them ook very

It hardened. smilar totheir modern day relatives.

Did you know?

ThesejellyfishfossiIs(case 26) - aswell asmany of thefossilsinthe cases
infront of you—werefoundinWsconsin. What doesthis mean about
Wisconsininthepast?What kind of environment dojellyfishneedtolive?
By looking at therock that thesejellyfishfossilsare preserved in, canyou
tell inwhat kind of environment they were deposited?

Thestory of thesestranded jel lyfishismuch like onethat you may hear for whalesthat
get stranded on the beach. Asthetide washed in and out forming the parallel wavy
ripplesthat you see on thetop of thissandstone dab somejellyfishwerecarriedinon
thewaves. Asthewater rushed back out to sea, some organismswereleft high and
dry onthebeach. They died, dried out and were quickly covered by more sand. All
we haveleft asproof istheimpressionsof wheretheir bodieslie. Thisisbecausein
order to haveabody fossil, we need hard body parts, like bonesor shells. Think of
setting abrick and amarshmallow outsi de, and watching what happens over the next

year. What would |ast longer?
4 GEO- EXPLORER

Exhibit 29. Whenfragilefossilsarefound“inthefield”, scientistsoften clear out the areaaround them,
cover thefoss| with alayer of tinfail, followed by athick layer of plaster and burlap. This”jacket” protects
thefossil onthelong trip out of thefield and back to the museum. Theroomin front of youiswhere
studentsand volunteerswork to clean off and preparefossiisfor display. You' Il seefossiisfromdinosaurs, a
mososaur, and abulldog fish later in the museum that were dl prepared and reconstructed in thisroom.



Exhibit 30. Thelargefossilsmounted onthewall

are cephalopods. Thesesquid-likemarineanimas
livedinthelast section of along chambered shell.
New chamberswere added asthe animal grew.
Inside, along tube connected al of the chambers
and allowed theanimal toregulatetheair pressurein
itsshell, whichwould moveit up and downinthe
water. Thegtraight-shelled formscamefirgt, evolving
into specieswith coiled shellsover time. Many
cephal opods became extinct along with thedino-
saurs, 65 millionyearsago.

Next timeit rains, look
outsideandtry andfind
fossIsof thefuture. Doyou
seeanything being buried?
L ook for impressionsof
leavesor animal footprints
(indludinghumandl) inthe
mud.... those count, too!

sty
50

Did you know?

Superposition

Say you come homefrom school on Monday, go to your
bedroom, take your sweatshirt off and tossit on thefloor
before running outsideto play. Tuesday you comehome
and do the samething, tossing your swesatshirt from
today on top of the onefrom yesterday. Wednesday,
Thursday, Friday ... sameroutine. On Friday night, your
mom asksyou wherethe sweatshirt you woreon
Monday is. Youlook at the pile of sweatshirtsonthe
floor...

Whereisit?
Onthebottom of thepile, right?
Why?

Becauseit wasthefirst oneyou took off and put onthe
floor.

Thissameruleistruewhen paeontologistsfindfossls. If
there’ sapileof fossils, the oneson the bottom are
oldest, becausethey died and were covered upfirst.

Exhibit 31. Fossilsaregenerally preserved
hard parts such asshells, teeth, or bone.
Specimensfrom the Burgess Shale, however,
also havetheir soft-partspreserved, an
unusua additiontothefossil record. Inorder
to bethiswell preserved, theanimalsmust
have been deposited in an anoxic, or oxygen-
free, environment wherethey wouldn’t be
scavenged or decompose. Theanimals
represented hereare 505 million yearsold and
datefrom just after the Cambrian Explosion,
whichwasamajor evolutionary event (not an
actud explosion) wheremany new typesof
organisms appeared in avery short amount of
time.

Exhibit 32. Hesperornisisaflightless,
toothed bird that lived during the Cretaceous
Period, at theend of the* Age of Dinosaurs”.
Asyoulook at thisskeleton, comparethe
front and back limbs. The*wings’ of
Hesperorniswere better at steering thebird
whileswimming underwater (Smilar to pen-
guinstoday) thanfor flying.

Exhibit 33. Soft part preservation, similar to
that of the Burgess Shalefossils, occursinthe
400 millionyearsold rock formation near
Waukesha, Wisconsin. Comparethesefossils
to thosefromthe older Burgess Shale.
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Exhibit 34. Arthropodsare animal sthat havejointed legs. In thisdisplay case you can compare extinct

arthropodsto their modern counterparts.

Thebestlesinthiscasewerediscovered at the LaBreaTar Pits, now apark in LosAngeles, California
During the lceAge, springsof water bubbled to the surface near atar pit, and animalslured to the water for
adrink had anasty surprisewhenthey found themsalvesstuck inthetar. Evenfragileinsects, likethese
beetles, were preserved. Other victimsincluded tree d oths, woolly mammoths, and carnivoresthat cameto
prey upon the stuck animal's, such as condors and saber-toothed cats.

Did you know?

Wissconsin's Sate
Fossil

Thetrilobite Calymene (case
34) isWisconsin's Sate Fossil. XS TA

TrilobiteslivedduringthePaleo- s |
zoic Era, and went extinct 250 "'":E“ =
millionyearsago. Their bodies [~
wereflexible, dlowingthemto .

curl up into aball when danger
threatened.

Exhibit 35. Bryozoansare colonia aquatic
organismsthat today are known to grow onthe
bottom of ships, increasing drag.

Sand dollars, starfish, brittle starsand seacucumbers
all belong to the phylum of echinoderms. These
organismshave 5-fold symmetry meaning they grow
armsor raysinmultiplesof five. Canyou seethisin
our fossIs?

Many brachiopods have astalk that sticks out of their
shdll attaching the organismto the seefl oor. They feed
by drawingwater into their shell and thenfiltering out
food particles.

Exhibit 36. Conodonts are enigmatic, extinct animals. The most common fossil remainsof conodontsare
small, feeding apparatuses but soft-body impressions have been found that show conodontsasworm-like
creatures. Conodont jaw shapes have changed through time and are used by scientiststo date the rocksthat

they comefrom.

Exhibit 37. Thiscase displaysacommunity of crinoids named Uintacrinus. Crinoidsare
marineorganismshicknamed “ sealilies” becauseinlifethey resembleflowersgrow onthe
seafloor. Mogt crinoids have aflexible stalk and remain attached to the seafloor.
Uintacrinus, acrinoid without astem, would havefloated freely inthe ocean without a

galk.

4

VERTEBRATE FOSSILS

Exhibit 38. In Kansas, therearethick layersof chalk that contain many fossilsof animalsthat once swam
inashallow seathat stretched up from the Gulf of Mexico all theway totheArctic Ocean. Inthisdisplay
case, you can seetheremains of ashark skeleton embedded in chalk, complete with its stomach contents.

Exhibit 39. Thelarge black teeth at the bottom of the case bel onged to Carcharadon megal odon, a
shark thelength of aschool busthat could openitsmouth 6-7 feet! Thisshark went extinct 1.6 millionyears
ago. Although shark teeth are often found, ashark’sskeletonisrarely preserved asitismade of cartilage,
whichissofter than bone and decomposes morereadily. Compare these shark teeth to thosein case 38.

Based ontheir size, which shark washigger?
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Exhibit 40. Modern lungfish are ableto survivewhen theriversand poolsthey liveindry up during the
droughts. They are ableto burrow into mud and make amucus-lined burrow inwhich they liveuntil the
water returns. Look at thetop of thisrock slab. Can you seeall of the holes? The deep holesarethe
burrowsof lungfishthat successfully left their burrows. Do you seeany holesthat are shalow andfilled with
sediment? Somelungfish may havediedinther burrows, sotheholesarestill mostly filled.

Exhibit 41. Reptilesor amphibians? Reptilesfirst evolved from amphibians during the Carboniferous
(Pennsylvanian) Period. ThesearefossIsthat have someamphibian and somereptilian characteristics.
Theseanimdls, therefore, cannot with certainty beclassified in either of thetwo groups.

Exhibit 42. Captorhinusisasmall reptile from the Permian of Oklahoma. Inthisexhibit you can seethe

progression of assembling afossl. First 1ook at the piece of rock and embedded bones. A student assistant
removed the bonesfrom therock, ending up with apilelikethe oneintheglassdish. Next thefossi had to
beassembled, adifficult three-dimensional puzzle! You can seethefinal product on display here.

Exhibit 43. Whenfossilsarefound, they’re

oftenin poor condition and require many hours Whenfossilsarefirst found often

of restoration work beforethey can be put on it'snot by ascientist but by

display. Thesetitanothere skullstook severa someone e seaccidentally spotting

monthsto complete; the photograph showsone onewesthering out of the ground.

of them partialy put back together. After they areuncovered properly

by paeontologists, such asthe
Exhibit 44. This32 million shark skeletonwasin case 38,
year old saber-toothed cat was they may not make much sense.
nearly full-grownandwould' ve What are somereasonsthe
weighed about 50 pounds. Like skeleton might bemissing pieces
5=, humans, cats have two sets of or scrambled up?
e’ é:'l;'f' y  testhduringther lifetime, their L ook at thefossilsnext to numbers5, 6, and 8.
¢ ;’;%}r milk teeth being replaced by a Thosearepiecesof afish, turtle, and mosasaur that
' ,j?‘" second set of adult teeth. Look arelocated near the stomach region of the shark.
—d closely for theadult canineteeth Thisiscircumstantial evidenceof theseanimalsbeing

that areemerging along the eaten by the shark beforeit died. Canyou think of
insideof thelargemilk teeth. If better evidencethat might befound if welooked
theanimal had lived just afew closer?
weekslonger, thelarge canines
would vefalenout. 5 GEO- EXPLORER

Totheleft, you see Mesohippus, an adult horsefrom 32 million yearsago.

Early horseswerenot only small, but had 5 toeson each foot, speciesevolv- (==~

ing later only had three, the middletoe eventually becoming themodernhoof. | !h. ﬁ - =
Horsesfirst evolvedin North Americaand migrated acrossthe Bering Strait ' T e
into Eurasiatwice, once 11 million yearsago and again 5 million yearsago. [ e
They later became extinct in North America, but werereintroduced tothis p e

continent by the Spaniardsinthe 1500's.



Exhibit 45. Ichthyosaurswerefish-like
marinereptilesswimming intheMesozoic
seas. Like porpoisesand dolphins,
Ichthyosaursused their four flippersfor
steering and balanceand their tailsfor

Canyou spot “cousins’ of modern
day animasinthisroom?Look for
animalsthat look smilar toan
elephant, arhinoceros, and an
amadillo.

y@\ locomotion.
6 GEO- EXPLORER ¢
. . . . . A ey .1~41'1'~1I*--ZI_F!'_.‘?:JL'.:_';;M“
Exhibit 46. This plant-eating duck-billed dinosaur M ik&i‘fw
(Edmontosaurus) lived during the L ate Cretaceous Period _ A
(65 millionyearsago). In addition to itsduck-like snout, il 1
Edmontosaurusmay have had webbed feet, enablingittolive  # | ,-J! p
inswampy areas. Duckbillsgathered at communal nesting E £ :_!_':'

groundsand laid their eggsin nests made of mud.

Unlikemost reptiles, dinosaurs appear to have cared for their young. Duckbillsprovided their newly
hatched babieswith vegetation while till in the nest, and when old enough to travel, theyoung werelikely
kept inthe center of the herd for protection, much like musk oxen or elephants behavetoday.

Did you know?
Real or replica?

It'svery rarethat an organismispreservedin
thefossil record. Organismswiththe best
chancesof becoming fossilshave hard parts
(bonesor shells) and eventhentheir carcasses
must not compl etely decompose, be scav-
enged, or (oncefossilized) eroded away.

Exhibit 47. TheBlack HillsInstitute of
Geologica ResearchinHill City, South

Dakotadonated this Tyrannosaurusrex
skull. Thiscastisof aT. rex named With thesekindsof barriersto being preserved, it'snot hard

“Stan” and isthe best-preserved skull of toimaginethat scientistsarelucky to find even 50% of an
itskind. “Sue”, the T. rexon display at organism! The Edmontosaur us skeleton (exhibit 46) for

the Field Museumin Chicago, isthe example, consists of 500 bones, 350 of which arereal bone

most completeT. rex ever found, while 150 arereplicas.

however itsskull was crushed and can

only beexamined by using acat scan. Comparetheleft and right sides of the mastodon skeleton
(exhibit 50). Asitisfacing you, theright side containsmostly

Exhibit 48. This Triceratops skull is real boneswhiletheleft side containsmorereplicas. Canyou

approximately 30% origina bonewhile seethedifference?
therestisreconstructed. Museum field

crewsfrom 1996-2001 discovered the The Tyrannosaurusrex skull (exhibit 47) isareplica,
original skull piecesin the badlandsof donated to our museum and the reconstructed Triceratops

Montana. skull isabout 30%rea bone.




Exhibit 49. Hanging fromtheceiling
abovethe Edmontosaurusisthe
skeleton mode of theflyingreptile
Pteranodon from Cretaceous-age chalk
depositsof Kansas. Flying reptiles
(pterosaurs) arenot dinosaurs! The
model isbased on bonesthat the
museum staff had previoudly collected.
Rather than using the actual bones, a
mode wasbuilt, becausethe delicate,
hollow boneswere crushed and flattened
when they wereburied, and the
surrounding sediment consolidated into
solid rock.

Exhibit 50. Thismastodononcelivedin
Wisconsin, near Richland Center, during
thelceAge. It wasdiscovered eroding
out of ariverbank by threeboysinthe
late 1800's. A spear point wasfound
with themastodon bones, andison
display incase58.

Exhibit 51. The Dinotheriumisa
strange-looking relative of mammoths
and mastodons. Pl eontologists
hypothesizethat thetusks protruding
fromitschinwereusedto dig up roots
for food.

Many of thefossilsinthisroom camefrom
animadsthat lived at the sametime. When
pal eontol ogistsstudy fossils, they often ask
questionslike“whowaseatingwhom?’. In
thisroom, you can bethe paleontol ogist.

L ook for cluesasto which were predators
(sharpteeth) and which were plant eaters
(flatter, grinding teeth).

TheMesozoic (250-65 million yearsago), isconsidered the
“Ageof theDinosaurs’ but many other animalslived then.

L ook for dinosaurs Triceratops (exhibit 48),
Edmontosaurus (46), Tyrannosaurus rex (47),
Deinonychus (case 56), and Pachycephal osaur us (56).
Thenlook for the mosasaur (exhibit 53), ichthyosaur (45),
and Archaeopteryx (55).

Our museum hasarich collection of fossilsfromthe
badlands of South Dakota, fossiIsthat arefromthe
Oligocene (36 millionyearsago). In case44, you canfinda
saber-tooth cat and the early horse Mesohippus. L ook to
your right to find thelargetitanothere. Finaly, look through
case 57 wheremost of the specimensarefrom the same
timeperiod.

ThelceAgewas populated by a“megafauna’ —extralarge
animalsthat wandered North America. Some examplesof
these animalsarethe Glyptodon (exhibit 52), mastodon
(50), mammoth (case 58), saber-tooth cat (57) and giant
beaver (57).

GEO- EXPLORER
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Exhibit 52. Glyptodon, an = —;" h
ancestor tomodern-day armdil- = ﬁ; L \
los, had alarge, amoredshell and \F
aspikedtail toprotect it from T |
predators. - “:E:‘w g



g Exhibit 53. Eighty-three million yearsago, amarinereptile known asamaosasaur
Fugan™ swam intheshallow seathat covered parts of North America. Oncethe mosasaur
died, itscarcass settled to the seafloor whereit was devoured by scavengers. Bite

ﬂ*—h— —, marks on the skel eton accompani ed by scattered shark teeth bear witnesstothis

%ﬁ:‘..‘ /4y feast. Thehead may have been dragged off, asit wasmissing when scientistsfound
p by I jl the skeleton. Limey mud settled over the bones and covered the bones, allowing

‘ﬁ:-e: . _;-f‘:ﬂ themtofossilize. The searetreated and the mosasaur skel eton was|eft buried under

many feet of rock. Today, aprairiecoversthisarea.

In 1988, scientists Joseph Skulan and Patrick Druckenmiller led agroup of volunteersto Kansaswhere
they removed 85 tonsof chalk while excavating thismosasaur skeleton. Another mosasaur skeleton that
wasdiscovered nearby provided the missing head for our specimen. Theinjured ribswere diagnosed and
thearthritic back right flipper was examined by an orthopedic veterinary surgeon.

Exhibit 54. Dinosaur eggsareararefind; usually they are crushed and broken after the baby dinos hatch.
Hereyou can seeasmall Protoceratops egg that was discovered in Mongolia, and an estimated replicaof
what an Apatosaur us egg would havelooked like. No Apatosaur us eggs have ever been found, and some
scientists specul atethat thelarge dinosaursdid not lay eggs, but rather gave birthtoliveyoung.

Exhibit 55. Archaeopteryx waswarm-blooded, raven-sized, and ableto fly. Archaeopteryxis
considered to bealink between reptilesand birds, for it had bird-like features such asfeathersand a
breastbone, but abony tail and well-devel oped teeth likeareptile. Infact, prior to thediscovery of feathers
on acertain specimen, Archaeopteryx was misidentified asacoel urosaur dinosaur.

Only eight specimensof Archaeopteryx have beenfound sofar, al from the Solnhofen Limestone deposits
inBavaria, Germany. Thelimestone, once used to make lithographic plates, was quarried with great care,
and thedelicatefossiIswere preserved virtually intact. Our specimenisacast of themost complete
specimen that ishoused inthe Museum of Natural History in Berlin, Germany.

When scientistsfind anew kind of fossil, they haveearnedtherighttogiveita
new, scientific name. Whilethe namesthey assign may sound funny to us, they
mean something inadifferent language. Generaly, ascientist will nameafossl
based on either what it |lookslike, the placewhereit wasdiscovered, or for a
sgnificant person.

Here are some exampl es of the meaning behind the names of someof the
fosslsondisplay inour museum.

bi- =two cepha- = head
tri- = three -dactyl =finger, toe What does

cera- = horned pter- =wing Pachycephal osaurus
-tops=face pachy- = thick mea_n?Can youfind
-pod = foot archaeo- = ancient oneinour museum?
echino- = prickly -therium=mamma Doesthe namemake
-derm=skin dino- = terrible sense?

brachio- =arm -saur = lizard

8 pseudo- =false -don =tooth GEO— EXPL ORER
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Exhibit 56. Find the small-scalemodd of the mosasaur and comparethismarinereptileto the freshwater
Mesosaurusfound in Permian-aged rocks approximately 250 million yearsold. Specimensof Mesosaurus
have been foundin southern Africaand Brazil, evidence that these two continentswere once connected,
forming the southern part of Pangeacalled Gondwana.

Now look for thedinosaur tracksin thisdisplay case. Morethan 65 million yearsago, athree-toed dinosaur
left footprintsin mud that was|ater buried and turned to stone.

Exhibit 57. Inthemiddle of thisdisplay caseisareplicaof askull from alarge saber-toothed cat that lived
until around 4,000 yearsago. Comparethisskull tothe onein exhibit 44.

Iy
Exhibit 58. This case containsthe small spear point discovered near the Boaz r{'—j?
mastodon (exhibit 50). Spear pointsof thiskind date back 10,500 years, and provide “_‘*;},f
evidencethat peoplewereliving in Wisconsin at theend of thelceAge. »

While soft partsusually decomposeand aren’t represented in thefossi record, mammoth hair, skinand
marrow have been defrosted from the Siberian tundra.

Exhibit 59. Archaeotheriumisagiant pig-likeanimal that lived 35 million years ago and would have stood
3feet tal at the shoulder. In thisspecimen, you can seetooth marksin the backbone, indicating that after it
died, another animal was chewing on someof theanimal’sbackbone.

Exhibit 60. Thismural isadepiction of what the areaaround Madison may havelooked like 12,000 years
ago. You can seeawoolly mammoth, arel ative of the mastodonsand of themodern elephants, grazing on
grasses. Glaciersdidn’t advance over southwestern Wisconsin, giving it thenamethe DriftlessArea.

Exhibit 61. Sometimesthevirtue of certain stonesisaesthetic. Thiscephaopod dab isaprime example of
decorative building stonethat you may seeinahotel lobby or our state capitol building.

Did you know?

Mastodon VS. Mammoth
N :
First appearance: 20-30 millionyearsago 2-3millionyearsago
Tegth: rounded for svampveggies  blocky for grasses
Backs: flat from hipsto shoulders doped from hipsto shoulders
Tuks 8.5feetlong 11.5feetlong
In exhibit 58 you can compare the teeth of the mastodon and mammoth.
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Exhibit 62. Scientistsand studentsin thismuseum go out west each summer in search of new fossilsfor
their research and our museum. The photographs show the landscapein which they work and camp for
weeks. Thefosslsthey bring back arewhat they work on cleaning and examining through the winter months
- remember | ooking through thewindow into the prep lab?

EXTRATERRESTRIAL GEOLOGY

Exibit 63.

The Canyon Diablo meteoritefell to earth between 25,000 and 50,000 years ago near where Hol brook,
Arizonaistoday. Thecrater is3/4 mi wide and 640 ft deep. Thisholewas created by ameteoritethat was
originally about the size of aschool bus! Piecesrecovered are made primarily of ironand nickel.

Exhibit 64. These plaster replicasare of moon rocks collected during the six Apollo missionsbetween
1969 and 1972. Most of the actua specimensare kept safely in nitrogen-filled vaultsat the Johnson Space
Center in Houston.

Moon rocksare quite similar to rocksfound on earth (note the breccia, basalt, and gabbro). Theearthand
the moon both havelong histories of meteorite bombardment, but erosion has eliminated most of the
evidenceon earth. Themoon, devoid of liquid water or an atmosphere, isnot subject to erosion so that
ancient cratersare still preserved.

Exibit 65.

Most meteoritesarethought to originatein the asteroid belt, an areabetween Marsand Jupiter filled with
dust and rocky debris. Jupiter’sgravitationa field isso strong that thismaterial never condensedintoa
planet. Somefragmentsof these asteroidsescapetheir orbit andif their path bringsthem closeto earth they
arepulledin by theearth’sgravitationd field. Theseare called meteoroids. The onesthat hit theground on
earth arethen called meteorites, and onesthat burn up in the earth’ satmosphere duetofrictiona heat are
called meteors. You may know meteorsas*shooting stars’ or bright streaksin the night sky.

Exhibit 66. Marcasiteisaniron sulfide, avariety of fool’sgold. It wasused in fashionablejewelry inthe
1920'sand 30'sand againinthe 1990's. It'samineral common to the Upper Mississippi Valley. Thevariety
shown hereiscalled cockscomb marcasite.

You have reached the end of your tour. We hope you enjoyed your visit!

Please come again!



ANSWER KEY WS

GeoExplorer 1

Thisquestion hastwo answers! The globeisspinning faster than the earth because the globe rotatesonce
every 3.5 minuteswhilethe earth rotates only once every 24 hours. However, the surfaceof theearthis
spinning faster than the surface of the globe. At the equator, the surface of the earthistraveling at over
1,000 milesper hour, whereasthe surface of the globeismoving about 1 mileper hour.

Theglobeistilted 23° onitsaxis. Asthe earth travel saround the sun, thistilt causesthe sun’sraysto strike
the northern hemispheremoredirectly during the summer, and southern hemispheremoredirectly during the
winter.

Theearthisspinning counter-clockwisewhen viewed from the North Pole.

(L etterscorrespond to thelocationson themap.)

GeoExplorer 2
Green mineralsin case 3: amazonite, andradite, dioptase, epidote, olivine, and sometourmaline.

GeoExplorer 3
Therearescallopsonthewall bothto your left and directly ahead asyou enter the cave. The cave contains
brachiopods, cephalopods, snailsand clams.

GeoExplorer 4
Wisconsin must have hosted an ocean long ago becausejellyfish need water tolivein. Theripplemarksin
the sand suggest that thesejellyfish were deposited on abeach.

Thebrick will last longer outside becauseit ismore resistant to erosion than the marshmallow.
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GeoExplorer 5
Thebones could have been scrambled up by: scavenging by other animals, wavesmoving the body parts
around; or selective preservation.

Better evidencethat theturtle, fish, and mosasaur fossi|scamefrom the shark’ sbelly might be bitemarks
that match the shark teeth and acid etching from the shark’s stomach acid.

GeoExplorer 6
Elephant — Mastodon (50), mammoth (58), Dinotherium (51)
Rhinoceros—Titanothere (43)
Armadillo—Glyptodon (52)

GeoExplorer 7
Mesozoic
Predators. Tyrannosaurusrex (47), Deinonychus (56)
Prey: Triceratops (48), Edmontosaur us (46), Pachycephal osaur us (56)

Oligocene
Predators: Saber-tooth cat (44)
Prey: Mesohippus (44), Titanothere (43)

IlceAge
Predators: Saber-tooth cat (57)
Prey: Glyptodon (52), Mastodon (50), Mammoth (58), Giant Beaver (57)

GeoExplorer 8
“pachy” =thick
“cepha’ = headed = pachycephal osaur!
“saur” =lizard
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