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This publication was produced by a collaboration between the
Bureau of Land Management (BLM) Royal Gorge Field Office,
the National Park Service (NPS) at Florissant Fossil Beds National
Monument, the Gold Belt Byway Association and the Geocorps
America program of the Geological Society of America. The activities
and content address Colorado Academic Standards (CAS) in
Earth and Life Science.

Written by Michael R. Johnson
lllustrated by Paige A. Latendresse
Updated by Andrew Smith




Public Lands Belong to Youl

The BLM is a federal government agency that takes care

of more than 245 million acres of land. Most of these lands
are in the western part of the United States. These lands are
America's public lands, and they belong to all Americans.
These public lands are almost equal in area to all the land in
the states of Texas and California put together.

The BLM manages public lands for many uses. The lands
supply natural resources, such as coal, oil, natural gas and
other minerals. The lands provide habitats for plants and
animals. People enjoy the big open spaces on public lands.
BLM lands also contain evidence of our country's past,
ranging from fossils to Indian artifacts to ghost towns. On BLM
lands, fossil bones, teeth, turtle shells and other vertebrate
fossils must be left where they are, but clams, snails
and other invertebrates may be collected.

When in doubt, leave it bel

Junior Explorers

The BLM's Junior Explorer program helps e
introduce young explorers like you to the
lands and resources the BLM manages. This
guide to the Gold Belt Tour National Scenic
Byway will help you to understand what rocks
and fossils tell us about Earth’s past. You will
also visit several spectacular locations, and

learn where to find even more.

-
" Earning Your Junior Explorer Badge

You can work through the activities with an older sibling, parent, or an adult you know. If you are 9-12 years old,
you can try them on your own. Each explorer should complete the number of activities that match their age (for
example, 10 year olds complete 10 activities).

At least one activity should be a special Onsite Activity (at Florissant or Skyline Drive). When you complete the activities,
check them against the Answer Key in the back of the booklet. Then say the Junior Explorer pledge on page 28 and sign
the certificate. You can take the certificate to the Visitor Center at Florissant Fossil Beds National Monument, or bring it or
mail it to: BLM Royal Gorge Field Office | 3028 E Main St., Cafon City, CO 81212 | phone: 719-269-8500.



Be a Scientist!

Rocks and fossils are a record of the
past. Geologists are scientists who
know how to read rocks like a book to
learn about the ancient surface of the
Earth. Paleontologists are scientists
who find fossils, and learn about life
on Earth long ago. In this guide, you
will learn how to read the rocks and
study fossils just like those scientists,
and then you can tell the story of how
Colorado has changed through time!

THE

Gold Belt Byway
You will visit seven different places

in this book that you can also see in
person. These sites are part of the
Cold Belt Tour National Scenic Byway,
which is named for Colorado'’s rich
mining history. But these rocks have
more than just gold to offer!

Visiting

BLM Lands

Many of these locations are on
public lands managed by the BLM.
You are welcome to visit, but please
remember that these lands belong
to all of us! As you read this book,
you will learn that there are rules for
collecting fossils on public lands. Be
sure to follow those rules so others
can enjoy the land too!

Maps can show
not just where
to go, but also
what you'll find

FLORISSANT

Detailed direc-
tions to each
location can
be found in
the back of this
book.
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FUN FACTES

Each of the seven places in this book has its own story to tell.

Florissant National Monument
The Florissant Fossil Beds were
discovered in the 1860s, but only
became a National Monument

in 1969 after a campaign led by
scientists and environmentalists
like Estella Leopold, Beatrice
Willard, and Vim Wright.

-~

Cripple Creek and Victor

When first mined in the late 19

to early 20" Centuries, the mines
near Cripple Creek produced 22
million ounces of gold. That's more
than 100 elephants, and it would
take 28 semi-trucks to move all
that gold! Mining for gold continues
in the area today!

Shelf Road

The narrow, winding, Shelf Road
was the first road connecting
Cripple Creek to the Arkansas
River Valley. Imagine traveling that
road with just a horse and wagon!

Garden Park Area

The Marsh-Felch Quarry and the
Cope Quarries were discovered

in the late 19" Century as part of
the “Bone Wars,” a race between
Othniel Charles Marsh and Edward
Drinker Cope to find the most
dinosaurs.

Skyline Drive

The rocks at the top of Skyline
Drive were formed on an ancient
beach. If you looked to the east in
the Cretaceous Period (150t0 65
million years ago), you would be
looking across a seal!

Royal Gorge

Royal Gorge was discovered in
1806 by Lt. Zebulon Pike, who
thought the gorge was completely
impassable. Today the gorge can
be crossed by bridge, train, cable
car, or zipline.

Indian Springs

The trace fossils at Indian Springs
are the best in North Americal
Because they are so unique, the
site was made a National Natural
Landmark in 1979.




Activity - Public and Private Lands

This book takes you to lands owned by many different agencies and people. There are different
rdles and laws for collecting fossils on public lands (BLM), national parks (NPS), city property and
private land. Read the chart to learn the different rales, and look at the colors on the map to see

who owns what land. Then, match each location in this book to its owner and rules.

OWNERSHIP
BLM

NPS

City of
Cation City

Private

RULES

You must have a permit from the
BLM tfo collect fossil bones and
teeth, but you may collect fossil
shells and plants.

You may not collect fossils or
even rocks.

You must have a permit from the
city to collect fossil bones and
teeth, but you may collect fossil
shells and plants.

You must ask the landowner’s
permission.

This map is a simple pictdre of land
ownership for the places in this
book. Check an official map if you
want to visit other places.

LOCATIONS

Florissant —

—Victor

Shelf Road —

Red Canyon Park — @
Indian Springs

\

Garden Park —

Royal Gorge  Skyline Drive




Geologic Time

When a geologist studies a rock, it is like
reading one chapter in a very long book.
Usually, a geologist can only read one or two
chapters at a time. How do they figure out
what order the chapters go in? They use the
Geologic Time Scale! The Ceologic Time Scale
is like a table of contents that allows geologists
to figure out which rocks are older and which

rocks are younger. Each location that you visit
in this book has its own Geologic Age that you
can use to putthem in order.

on| Era Period
U Quaternary
o
O
c Neogene
(]
v

Phanerozoic

Today

65 Ma

251 Ma

542 Ma

4.6 Ga



Florissant Fossil Beds National Monument
Paleogene (34 Ma)

Florissant Fossil Beds National Monument is famous for its fossils. These fossils belong to
a smaller geologic age in the Paleogene called the Eocene Epoch. Some of the fossils you
can find include spiders, wasps, birds, and even giant petrified tree stumps. Fossils are very
difficult to make. An animal or plant has to be buried before anything comes along to eat it
or step on it, and then survive millions of years of weathering and erosion. Even then, we
usually only find the "hard parts:” bones, teeth and shells. The Florissant Fossil Beds are a
very special kind of fossil discovery called a
lagerstatten (LAH-ger-SHTAH-ten). This means they contain many
fossils that are very well-preserved, and even include fragile insect

wings, leafimpressions and feathers!

ONSITE
Activity 1 - Visiting the Visitor Center

The Visitor Center can show gou alot of fossils, and explain what they fell ds dbout the past.

As you explore the center, answer these questions about Florissant:
How old are the Florissant Fossil Beds?

What are “diatoms?”

How was the climate of Lake Florissant different from todag?
What clues do paleontologists use to figure out past climate?

What is a “regurgitalite™

What Kinds of rocks preserve the fossils at Florissant?




How Dcz You Make a Fossil?

The fish dies and sinks to the Its flesh rots away, but the The bones are buried, The bones are later exposed

bottom of the lake. bones stay behind. andturnto stone overavery by wind and rain, and can be
long time. discovered by paleontologists.

ONSITE

Activity 2 — Amazing Fossils
Usually. big, fough bones become fossils

more easily than small, delicate bones. But
at Florissant we find incredible fossils of
fragile things like plant leaves and insects
that leave paleontologists in awe. Which
Florissant fossilis gour favorite? Draw it
to the right

Activity 3 - Going Back in Time

The mix of insects, leaves and trees fells paleontologists that there was once a
tall forest here, and the climate was warmer than today. The thin lagers of rock
tell geologists that there was alake next to the forest with a voleano

very nearby. Look at the pictures below, and cross out what doesn’t belong

in a picture of ancient Forissant:




Cripple Creek and Victor
Paleogene (33 Ma)

Cripple Creek and Victor are famous for their gold mines. Some of the historic mines
went as deep as 3,350 feet below the surface. You can see the historic mining
structures throughout the area, many of them accessible by hiking trails. To learn more
about mining history of the area visit the Victor Lowell Thomas Museum or go to the
Independence Mill Site to walk multiple

interpretive trails and see historic
buildings.

How Did the Gold Get There?

The rocks here come from two different times in Earth history.
The oldest rocks are pink, black and stripey rocks called granite
and gneiss (pronounced “nice”) from the Precambrian (1.7 Ga).
The youngest rocks, called breccia, come from violent, explosive
volcanoes in the Paleogene (33 Ma).

Cranite and gneiss form deep  Eruptions blast the granite and
underground. gneiss into small, sharp fragments.

These volcanoes also
% produced a mineral that
geologists call pyrite.

A Miners called it “Fool’s
_'-'"- :' . - r Fool’s Gold GOId"
O B 1o F
- <«€— Real Gold » H |
Hot magma dikes force their ~ Hot water seeps into these cracks,

In the mining district take care and stay onthetrailsl ~ way into the cracks left by the  and deposits gold in veins.
Historic mining openings can be dangerous! eruption.




Activity 1 - Geologic Word Search

Geologists and paleontologists use a lot of special words to describe rocks, fossils and minerdls.
Find some of these words here. Do you know what each of these words mean?

BRECCIA
CONGLOMERATE
DIKE
FORMATION
GNEISS

GOLD
GRANITE
LAGERSTATTEN
MUDSTONE
PYRITE
SANDSTONE
SHALE

TRACE FOSSTL
VOLCANO
LIMESTONE

I Mm=0 4“0 =2>>90Tr

=C OO0 QW WSSO >

T <M 4= > M

O ITOA>»>QxTUUIr ™
TTMOFOQOMI<D QOO
T O=" == T TUzZ
>T OO QO M®D MO S M >
Y O T MmO >
O X O T D < U
OUmMO=>>0r0<—m
=M= 4 mz == mz=

Activity 2 - Nobody's Fool

Miners can use geology to help them O

find gold, but they still need c-':
abit of luck. Enter the mine -
from the top tofindagold

vein, but don't waste time by ’

digging for Fool's Gold!

10
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Red Canyon and Shelt Road
Ordovician to Pennsylvanian (450 to 300 Ma)

Red Canyon Park gets its name from the bright red sedimentary rocks of the Fountain
Formation. Sedimentary rocks can be made up of bits of older rocks that were broken
up by weathering, or made from the remains of ancient life. The Fountain Formation
was made by breaking down the Ancestral Rocky Mountains, a chain of mountains that
grew and were eroded away long before the mountains you can see today!

Ordovician
The Shelf Road Climbing Area has even older dolostone rocks from the Ordovician -

Period. These rocks are the remains of an ancient coral reef. In fact, you can even see

the corals still in the rock! Fossil corals look like honeycombs or beehives in the rock.
In the picture below, some of the corals have been colored in. Can you see the rest?
Where do you find coral reefs today? What does that mean for ancient Colorado?

Fossil Coral

W
W’ K h af g:o(‘ms

imentary rock - Aroc |
sesi! hen sediment is depos_\fed dno
\gqueezed together antilitisno

longer 100S€- £ pock or shell

Sediment - Rrokenbits O

ike sand. grcwe\ and mod.

: d e
"~ thick lager of re
Fountain Formation }\e\ that was forme

¥ canlbe froce

Red Canyon Park




Activity 1 - What is a Formation?

Geologists divide rocks info groups called formations that can be folowed over long distances.

You can follow the Fodntain Formation to many other famous places in Colorado. Unscramble these
other locations!

Word bank: FLATIRONS, GARDEN OF THE GODS, RED ROCKS PARK, ROXBOROUGH STATE PARK

DRE ORCSK RPAK

ROTINSLAF




Activity 2 - Being a Good Steward

Being a good steward means helping to keep the land preserved so that the people who come after
you can have the same experience that you had. Stewardship means planning carefully for gour

trip. and then folowing the hiker's motto: Take only pictures, leave only footprints. Make choices on
the hike below to be the best possible steward! The rangers willlet you know if gou need to make

different choices.
Water, jacket, boots,

map, snhack
Hike on the trail

Finding a Fossil

Toys, video games,
sports gear

- [

=

Hike off the trail Dig it out Take a picture

'_.

-

Ve

Meeting a
Wild Animal

/

- UGS Take a picture
.- # m
Il

Leave trash
at your site

_—H- . |
Leave fire

unattended

\ ' ".‘
'i# Pitch a tent
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Garden Park Area
Jurassic (150 Ma)

The Garden Park Area has produced a lot of dinosaur fossils from the Jurassic Period.
You might say this is the real Jurassic Park ©! The Marsh-Felch Quarry and the Cope
Quarries were discovered at about the same time by two rival paleontologists, Othniel
Charles Marsh and Edward Drinker Cope, during the “Bone Wars."” They competed to
see who could find the most dinosaurs, and fought each other with words, ’
ideas and money. Although they made great contributions to science with
all the fossils they found (136 new species of dinosaurs!), they weren't
very good stewards; they destroyed many fossils that they couldn't collect

just so no one else could find them.

0.C.Marsh E.D.Cope
Words to Know. e
Outorop - Exposed I8! HOCB'
SR
e and ‘\’w’\ng things 1 apartictior
place.

Activity 1 - Dinosadrs of Garden Park

Pdleontologists know where to dig for fossils because they can usually see bones sticking out of
the rock face or outerop. Circle the skeletons of some of Garden Park’s most famous dinosaurs
hidden in the outcrop on the next page! Once you find all the dinosaurs, you can color the outerop.

Camarasaurus

(cam-AIR-ah-SORE-us) ppllertocits

(dip-LAH-doe-kuss)

Camptosaur!us ! > Brachiosaurus

(CAMP-toe-SORE-us) " (BRAK-ee-0h-SORE-us)

Allosaurus : E

(AL-oh-SORE-us)

Stegosaurus Fd - i .
(STEG-0h-SORE-us) v, Ceratosaurus f‘! |
& < (sir-AH-toe-SORE-us)

To learn more about the Garden Park Fossil Area, visit the Hands on the Land website at www.handsontheland.org/garden-park/.

/7 ; B, e
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Activity 2 — Written in the Rocks

When a geologist looks at an outerop, she sees a story set in stone. Different types of rock tell of
different environments in Earth’s history. Look at the chart below to learn what each type of rock
means. Then, read what the geologist has to say about the Garden Park Area on the next page.

and tell the story that is writtenin the rocks!

ROCK NAME

WHAT A GEOLOGIST OBSERVES

“Pebbles are pretty heavy
and hard to move.”

| “Mud gets left behind by floods,
but then cracks as it dries.”

s | DiS POCK is SOfT, black, some-

¥ times shiny, and bdrns very

easily. T'dbetter keep it ANAY
from flames.”

“This rock feels like a mudstone,
but it has thin layers.”

AT - ._‘ -._ et ‘HL;“
Limestone and o
Dolostone Limestone and dolostone
form big, blocky rock walls.
Sometimes I can see corals

or shells in the rock.”

T can easily see sand grains,
but thisis tricky. Beaches are
made of sand, but so are
river beds.”

SF  “This might look like mud or
8 & sond but look at these chunks
of other rocks stuck in it!”

“This rock has big pink
and black crystals init”

THE STORY IN THE STONE

“There was probably a strong
river herel”

“This spot used to be a floodplain”

“Coal forms from buried plants, so T bet
I am looking at a swamp!”

“Those layers mean the water was
calm and deep, far from shore. This is
the ocean!”

“Cordl reefs today are found in quiet
ocean waters far from shore. That
means that limestone and dolostone
are the remains of ancient oceans!”

‘T might be on an ancient beach, or in
an ancient river I should look at some
of the other rocks for more clues.”

“This rocK is a sure sign of a volcano!”

‘Tt used to be hot melted rock like lava,
but because it was dnderground we call
it ‘magma.’ The big crystals grew as the

magma cooled slowly.”

16
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Activity 2 — Written in the Rocks continded. .

Here's what the geologist observes about the rocks and fossils at Garden Park.

“The dinosadr bones in the Garden Park Area are usudlly found in sandstone. But there are dlso a

lot of very colorful mudstones.”

What did Garden Park look fike in the Jurassic? Tell the story with words or by drawing a picture.



Indian Springs Trace-Fossil Site
Ordovician (450 Ma)

Fossils like those from Florissant and Garden Park are called body fossils because they
are a part or the whole of an animal’s body. Living things can leave other signs behind
for paleontologists to discover, like footprints or burrows. These marks are called trace

i
1!

P
311

Ordovician

Y
g 1

fossils, and Indian Springs has some truly remarkable examples. The trace fossils here
were made by jawless fish, and arthropods like sea scorpions, horseshoe crabs or the
famous trilobites.

Sea scorpion

Trilobite

Horseshoe crab

18



\Words to Kno
fossil - A fossil that pepresents A

Trace fossil - Afossil T
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Jawless fish -

Arthropo

Activity 1 — They Went That Way!

Different t
ypes of animals | -
e ot Natch Jrhess :ave different marks in the sand or mud that
e , a
racks 1o the animals that made them! Look can eventually become
| Look at the pictures
on the

previous page for hints.

W
part of @ fiving thing; fike a shell

hone or leat
hat represents d

hingys life. ke @

sign of avng +
footpr
Very early f
gef evolved JaWS:

-ucking in food
with ashel and

4 - Any cnimd
jointed legs: like insects. spiders

or crdbs.
+ cpthropod Activity 2 - Fossils Are Signs of Lite

jon - hnext
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died out 251 Ma How
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me, Gnd even
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y fossils can't teach. Trace fossils can sh
show

what it ate. Look
long, pOinty - bt not poisonous . . Look at these fossils, and ci
_ 1ol Theyar fossils. cincle the trace

Trilobite - AN arthropod T
shapes and 5izes. Some swar.
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Trilobite



Royal Gorge
Precambrian (1.7 Ga)

The Royal Gorge was carved by the Arkansas River beginning about five million years

Precambrian

ago. The river now cuts as deep as 1,200 feet into the rock! The walls of the gorge

are made of granite and gneiss, just like some of
the rocks from Cripple Creek and Victor. These
are the only rocks you will
see at Royal Gorge today

because the Arkansas ’
River completely eroded %

allthe layers that used to

be on top. “

" What does

erosion mean

again?

see page 7

\Nords 1O Knc;w -
- };Z‘Udﬁv—ﬁ\l\kl)sgn :;ck lagers break and
;l CrOSS—::C\;'?én — Apicture erd_r dsehgzvs
Activity 1 - Folds, Fautts and Erosion Someﬂ;ir_\‘?‘f;‘;‘”gg:f‘sgld g
The strong forces that raised the Rocky Mountains also jumbled " ;nho—ulx?\agma el i?med "
up the rock layers by folding and fautting them. Wind and water e erothen rock I

have also removed parts of some rock layers by eroding them.
It is not clways easy to read the story in the rocks when they have been damaged in these ways.

Fortunately, geologists have aset of rules to help them sort things out:

/ 1. The oldest rocks are on the bottom.
/ / 2. Sedimentary rocks always form in flat; wide lagers.

3. Intrusions and faults are younger than the layers they cut:

) These drawings show severdl rock formations in cross-section. If we
could slice into the Earth andlook at it like lagers in a cake, this is what
1 / / we would see. The numbers show the order in which the rocks formed,

from oldest (1) to youngest (5). Only after they form can the layers be

folded or cut by an intrasion or fadlt:
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Activity 1 - Folds, Fadlts, and Erosion continved ...

In this diagram. the layers are dll titted and folded. Since rocks usudlly form in flat; wide layers

(rdle 2), the folding must have happened last:

8

2
4 1

Practice reading the rocks by ordering the layers in these next drawings from youngest

to oldest:

Block 1

Youngest

Oldest

Youngest

Oldest

Block 3

Youngest

Oldest



Skyline Drive
Precambrian to Paleogene (1.7 Ga to 60 Ma)

Skyline Drive wraps around a narrow ridge of rock called a hogback. At the top of this
hogback you can look west at mountains made of Precambrian rock, or east across
the Cafion City Basin. There are two smaller hogbacks in the basin that are made of

limestone. Limestone rocks form underwater, which means Cafion City (the red dot
in the map below) used to be in the middle of an ocean! Geologists call this ocean the
Western Interior Seaway because it covered the middle of North America during the
Cretaceous Period.

Mgh AcrrOW ridge of

Hogbdck' A

rock.

in - Alow ared
- collect, often surro

mountains.

\estern Interior AW - A

dthe
w sed that covered The
SYE\;\?G part of North Amer‘\coo Jr\g
The Crefaceous Period (10

75 Ma)-

iment can
where sedimen
unded Y
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Activity 1 - The Story of Colorado

Geologists can pat an order to the story told by rocks by
looking at big stacks of rock formations. When gou look at- all
the layers exposed at Skyline Drive, you are looking at exactly
such a stack. Use the stack of rocks to help the geologists
put their stories in orden Look back at the chart on page 16
if you need a hint:

1)"These rocks tell me there was strong
river here, carrging some pretty big pebbles
downstream.”

2)‘Ooh, T wish I could have been here in the
past: I would have been floating in anice
warm ocean. And look at these neat cordls!”

3)T think I'm in the sea, too! But this rock has
alot of muddy layers in it”

4)"T'm on dry land here. See these cracks in
the mud? Oh, there might have been a river
nearby. tfool”

5)Tt's a good thing I packed sunscreen,
because I'm on a nice sandy beach! T can tell
because some of these other rocks are from
deeper water’

6)"Even though this rock is on the surface
now;, it formed deep underground I'm glad it
isn't still metted Ouchl”

STORIES

ROCKS




In the rocks at the top of the hogback you can see some very exciting trace fossils: dinosaur foot-
prints! The dinosaurs left their prints on an ancient muddy beach just like you might do walking along the
shore or ariverbank. You can also find tracks and burrows from worms, arthropods and clams nearby.

Remember you are on the road. WATCH OUT for cars!

ONSTTE

Activity 2 - Following in Their Footsteps
Footprints may not be as unique as fingerprints, but paleontologists can still tell a lot about the
animal that made them. We can codnt its toes, look at the shape of its foot, and even fell how
heavy it was by how deep its print is. Draw the dinosaur that made the footprints at

Skyline Drive.

ONSTTE

Activity 3 — More Than Meets the Eye

Geologists and paleontologists will spend hours and even days
studying a single outcrop. There are alot of clues they might
miss if they aren't careful about their observations. Make
these specidl observations at the top of Skyline Drive! Be
sure you observe any CARS COMING UP THE ROAD!

1. Adnosaur footprint

2. Adinosadr handprint (Hint: The hand is smaller, and shaped
like a crescent moon.)

3. Adnosadr that steppedin another dinosadr’s footprint

Y. Atrack that wasn't made by a dinosaur at dll

5. Aconglomerate (Pebbly rock - Remember what a geologist
observes?)

24
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Activity - Geologic Time in the Gold Beft Byway

We have now finished our trip along the Gold Belt Tour National Scenic Byway, and seen rocks
from many - but not dll - geologic ages. What do you think happened to the rocks from
those missing ages? Put the sites in order by matching their colors to the Geologic Time Scale
on the left: Flip back to each site in the book if you need ahint. Which site has the youngest
rock? Which site has the oldest rock? How do you know?

Eon| Era Period
L
(@]
N
(@)
c
Q
)
ﬂm
W VY
Ly ”//4‘/

Phanerozoic




Career Protile: Herb Meyer
Paleontologist, Florissant Fossil Beds National Monument

What does a paleontologist do?

As a paleontologist, | study fossils to learn more about ancient life on Earth and what it tells about
climate change and evolution. Paleontologists excavate fossils to make new discoveries, and we
try to find new ways to protect the fossils so they won't fall apart.

What are some of your favorite parts of your job?

I like writing about fossils, and one of my books is called The Fossils of Florissant. I also like

working with paleontologists in other parts of the world, and working with university student
interns, even though my job is not at a university. And of course it's always exciting to split a rock
to expose a fossil that has been hidden for the past 24 million years.

Why did you become a paleontologist?

| became interested in collecting rocks and minerals when | was in grade school, and knew |
wanted to be a geologist. Paleontology is a part of geology, and by the time | was in high school, |
was working on a project to study fossil leaves.

What did you do in school?

The most important classes for a career in paleontology are geology and biology. | earned
three degrees from the Paleontology Department at the University of California at Berkeley: a
bachelor’s, master’s, and Ph.D., all in the field of paleontology.

What skills are important for your career?
[ think that writing and photography are two of the most important skills. These are needed so
that the information we learn can be written and illustrated for scientific papers and books.

What advice do you have for Junior Explorers?
| started by joining a rock and mineral club for kids. Our club was sponsored by adults who took
us on field trips to collect fossils. You can also visit museums and sites such as national parks and

monuments where fossils are found. There are also summer camps that teach paleontology,
geology and biology.

What do you like to do when you aren’t at work?
I've always like to go on camping trips, and when you're out camping you're often close to the
places where fossils are found. | also like to travel to places all over the world.

What other careers are there in paleontology?

Other places where paleontologists work are for universities, museums and different govern-
ment agencies. Paleontologists also work for oil companies, where they use fossils to help
discover oil, and for consulting companies, where they help determine whether activities such as
digging pipelines will affect fossil resources.
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Career Profile:

Geologists from
the Newmont

Cripple Creek
Gold Mine

What does an (Exploration Geologist, Geotechnical Geologist, Ore Control Geologist, and Geology Managers) do?

Exploration Geologists look for new resources that can be mined. Geotechnical geologists study the characteristics of the rocks to make sure miners

From left to right: Scott McAnally, David Greene, Dale Hernandez, Saru Siebenater, Andi Dillard,
Paige Cybulski, Dominic Pyanoe, Erik Munroe, Jeremy McComas and Jake Brown

are working in safe areas. Ore Control Geologists define and map what areas of the mine contain enough metal to be worth mining. Geology
Managers make sure the mine has the right geologists, with the right training, in the right jobs to accomplish the work that needs to be done while
also proposing and managing budgets

What are some of your favorite parts of your job?

Geology is challenging and the work is constantly changing and evolving. Mining allows you to see and be hands on with fresh rock surfaces that
are difficult to find in nature. This makes it easier to learn about the different rock types and how their structural history affects how we mine. And of
course, it's a lot of fun when you find some gold!

Why did you become a geologist?
Most geologists have a passion for being outdoors and collecting rocks and minerals from a young age. Those experiences lead to an interest in
understanding Earth’s natural processes and why the landscape looks how we see it today.

What did you do in school?
Geology involves many different sciences like physics, chemistry, and biology. It also involves a lot of advanced math and computer skills. Many
schools also require going out on geologic site visits, camping trips, and field courses.

What skills are important for your career?
The mostimportant skills for a career in geology are a fundamental understanding of geology, data analysis, critical thinking, problem-solving,
communication, teamwork, and flexibility.

What advice do you have for Junior Explorers?

With hard work and passion you can accomplish a lot. Never stop exploring, the people who are constantly searching for answers will be the
difference makers. Find out what you enjoy most, set your mind to making it a career, then roll up your sleeves and put in the work. Don't quit on
yourself or your dreams.

What do you like to do when you aren't at work?
We enjoy spending time with our families, prospecting for minerals, swimming, hiking, mountain biking, camping, fly fishing, skiing, snowboarding,
and just being outside.

What other careers are there in geology?
Environmental Geologists study the effects of human activity on the earth. Petroleum Geologists help companies find and extract gas and oil.
Academic Geologists work at schools and universities teaching students and conducting geological research. Hydrologists study ground water flow,

pollution, and clean up. Volcanologists study volcanoes and seismologists study earthquakes.
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I promise to help protect the Gold Belt Tour National Scenic Byway, public lands,

my commanity, and the Earth by being an active and responsible

steward of the environment;

I promise that T will not feed wild animalls.

I promise o respect the laws and rdles of the land when I {ind fossils, rocks,

plants, artifacts, or historic objects so that everyone may enjoy them.

I promise to explore, learn about, and respect the world wherever I go.

I promise that T will share what I learn with others.

Signed

Date
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Travel Guide (for driving adults)

Florissant Fossil Beds National Monument — West off of Teller County Road 1, 2.3 miles south of US 24. Open nearly
every day, but hours vary seasonally. Free admission for kids 15 and under. Visit www.nps.gov/fifo/index.htm or call
(719) 748-3253 for more information.

Cripple Creek and Victor — The Cripple Creek Heritage Center and Cripple Creek Overlook are on CO 67, just northeast
of Cripple Creek. The Victor Lowell Thomas Museum is located in Victor at the corner of 3rd and Victor Ave. Open daily
Memorial Day through Labor Day. The Independence Mill site is located off County Road 81 across from the Battle
Mountain Kiosk Interpretive Site.

Red Canyon — Red Canyon Park is located about 10.5 miles north of Cafion City on Fremont County Road 9. The park is
administered by Cafion City. The Shelf Road Climbing Area is located 2.7 miles north of Red Canyon Park. Follow the sign
for “The Bank.” Shelf Road itself is a narrow, winding dirt road that offers few places to pull over or turn around before
reaching Cripple Creek 14 miles to the north.

Garden Park Area — The Cleveland and Marsh-Felch Quarries are located about 6 to 7 miles north of Cafion City on
Fremont County Road 9. Each has an interpretive site marking an overlook of the quarry. The Cope Quarries can only be
viewed from the road at a distance, further north along County Road 9.

Indian Springs Trace-Fossil Site — Indian Springs is located on private land off Phantom Canyon Road (Fremont County
Road 67), 3.6 miles north of the junction with US Highway 50. Because the site is protected, you cannot visit the fossil
site without first contacting the Thorson Family for guidance and supervision. Tours of the trace fossil site are $10 per
person. Please visit www.indianspringsranchcampground.com or call (719) 372-3907 for more information.

Royal Gorge — Follow US Highway 50 to Fremont County Road 3A, 9 miles west of Cafion City. The gorge is a public
park, and there are fees to cross by bridge or gondola. However, there are picnic areas on the rim from which the gorge
can be easily viewed for free.

Skyline Drive — Take US Highway 50 west from Cafion City for about 3 miles. The entrance to Skyline Drive is clearly
marked. The road is narrow, one-way, and has no guardrails. A parking area can be found at the top of the hogback just
past the interpretive signs.
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Answer Key

Public and Private Lands page 5
BLM — Garden Park, Shelf Road

NPS — Florissant
City of Cafion City — Red Canyon Park, Royal Gorge, Skyline Drive
Private — Indian Springs, Cripple Creek, Victor

Going Back in Time page 8
Cross out the snowman, dinosaur, cactus and shark

Geologic Word Search page 10
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Written in the Rocks page 17
Mudstone tells that there is a floodplain. The sandstone AND

the mudstone tell that there is a river, too. The dinosaurs were
either buried or washed into the river.

They Went That Way! page 19
A-2,B-3,C-1

Fossils Are Signs of Life page 19
Circle the footprints, the leaf, and the burrow. Allthe other
fossils are body parts.

Folds, Faults and Erosion page 21
Block 1: A, B,E, D, C

Block 2: E,H,C,F,G,|,D,B,A
Block 3: G,H,I,A,F,ED,C B

The Story of Colorado page 23
3,54,1,26

Geologic Time in the Gold Belt Byway page 25
Florissant Fossil Beds and Cripple Creek, Skyline Drive, Garden

Park Area, Red Canyon Park, Indian Springs, Royal Gorge

Cripple Creek Area has the youngest rocks because they are on
top. Royal Gorge has the oldest rocks because they are on the
bottom.
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What is a Formation? page 12
RED ROCKS PARK

FLATIRONS
ROXBOROUGH STATE PARK
GARDEN OF THE GODS

Dinosaurs of Garden-Park page 15




Colorado Academic Standards for Science

Activities and Content

Geologic Time (7th Grade 3.2.a)

Florissant Fossil Beds National Monument (3rd Grade 3.1.a,b; 4th Grade 2.2.a)
Visiting the Visitor Center (4th Grade 2.2.a,b)

Going Back in Time (4th Grade 2.2.a,b)

How Did the Gold Get There? (3rd Grade 3.1.a,b; 5th Grade 3.1.a,b)

Red Canyon (3rd Grade 3.1.b; 5th Grade 3.2.a,b; 6th Grade 3.1.a,b)

Written in the Rocks (1st Grade 3.1.a,b; 3rd Grade 3.1.a; 5th Grade 3.2.a,b)

Indian Springs Trace-Fossil Site (4th Grade 2.2.a)

They Went That Way! (4th Grade 2.2.a)

Fossils Are Signs of Life (4th Grade 2.2.a)

Royal Gorge (3rd Grade 3.1.b; 5th Grade 3.2.a,b; 6th Grade 3.1.b)

Folds, Faults and Erosion (7th Grade 3.2.d, CAS 3rd Grade 3.1.a; 5th Grade 3.2.a,b)
Skyline Drive (3rd Grade 3.1.a; 5th Grade 3.2.a,b)

The Story of Colorado (1st Grade 3.1.a,b; 3rd Grade 3.1.a,b; 5th Grade 3.2.a,b; 7th Grade 3.2.d)
Following in Their Footsteps (4th Grade 2.2.a)

More Than Meets the Eye (1st Grade 3.1.a; 5th Grade 3.2.a)

Geologic Time in the Gold Belt Byway (7th Grade 3.2.a,d)

Academic Standards

1st Grade 3.1.a — Identify materials by texture, size and color
3.1.b — Sort and classify materials

3rd Grade 3.1.a — Investigate ways rocks can be broken down or formed
3.1.b — Explain processes that break down or form rocks

4th Grade 2.2.a — Explain what fossils say, the similarities between fossil and living organisms
2.2.b —Interpret evidence for past environments

5th Grade 3.1.a — Explain how Earth resources are generated

3.1.b — Understand origins of Earth resources
3.2.a — Identify how forces change Earth's surface
3.2.b — Explain factors that change Earth’s surface
6th Grade 3.1.a — Explain the interaction between constructive and destructive forces
3.1.b — Explain the formation of surface features
7th Grade 3.2.a — Describe the Geologic Time Scale
3.2.d — Determine the sequence of geologic events
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