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‘This is the only national park area set up to protect a historic Diversity of life in Dinosaur National Monument'’s dry land- {lAmerican Indian rock art reflects the long history of human Bighorn sheep are adept at negotiating steep rock and
dinosaur quarry. The tremendous diversity of plant and animal scapes gets a boost from the rivers and streams protected as {loccupation in Dinosaur’s rugged terrain. The petroglyphs narrow mountain ledges, making it easier for them to
fossils here allows us to describe its ancient environment. o ceorae H.H HUEY Congress enlarged the park over the years. nes liscattered around the park are about 1,000 years old. nes avoid or evade predators. o LARRY ANGIER
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Preserving the Diversity of Past and Present Ecosystems

Paleontologist Earl Douglass discovered and began excavating these JohnhWesley Poc\;vell (left) iaDinosaurs and More The dinosaur quarry is in a rock layer, Montane fofest . OSYSTEMS
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bluebirds fatten up on insects and "
berries for fall migration. Trees {=
provide shade for mule deer. Phlox ?W

and penstemon vibrantly color the
landscape in spring. ﬁ
Montane shrub-steppe ¥

Sagebrush provides cover for nest- ‘e
ing and courting grouse. A variety M"
of birds and mammals find both 7
food and shelter among shrubs,
forbs, and grasses. Spring wild-
flowers add color to the land.
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T Cottonwood leaves shimmer and
‘ -’ 1 rustle in a breeze. A beaver slaps
' its tail. In winter bald eagles fly
above, seeking prey. Songs of the
lazuli buntings are heard. These
greenways create vital transitions
between water and land.

A river otter family frolics in the
summer sun. An American dipper
i gleans insects from beneath the
water surface. Ancient rivers are
refuges for endangered fish that
have lived here two million years.
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After seeing dinosaur bones at the Quarry Exhibit Hall, take time to discover the monu-
ment’s many other features. Over millions of years this part of the Colorado Plateau has SALT
been lifted up, warped, and eroded into a colorful, dramatic landscape that is home to a

diversity of plants and animals. The Green and Yampa rivers—deeply cut into the rocks—
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represent extinct ecosystems.

Each is a window into the
past life of this area.
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The Thinnest of Human Veneers ifearths

age were pictured as the length of a football field, human time

would be one grass blade thick at the goal line. Arch

eological data

(j()e" back 12,000 years here—from Paleoindian to Archaic, Fremont,

and

Il modern Ute—in one of North America’s most complete records

of cultural development. The area’s water sources and diverse plants,

animals, and rocks provided food, fuel, fiber,
garner the resources for living within a two-day walk. 1
troduced from Spain by 1776, greatly changed Ute wiusre

reint

Fremont
projectile point

Fremont knife blade
of chert

A Landscape of Extinct%cosyste

Ecosystem: the sum of a

and tools. Dﬁ@ple could

norse,

Weapon Evolution

Paleoindians used stone
spear points. Archaic
peoples used atlatl throw-
ing sticks. Fremont peoples
adopted bows and arrows.
They and Utes after them
made corner- and side-
notched points from chert,
quartzite, and obsidian. In
historic time, Utes traded
for metal arrow points.
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Since 1990, paleontological science at Dinosaur National Monument has
focused on reconstructing the ecosystem of 150 million years ago (mya)
here, not just on quarrying dinosaur bones. This work is possible because the
Morrison Formation produces so many fossils, in addition to dinosaur bones,
that were deposited in diverse environmental settings. In fact, all 23 of the
geologic formations exposed here represent extinct ecosystems. Ecosystems
change over time: Today’s arid land may have been fern-filled or under fresh-
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Plants of the Morrison Ecosystem

The Morrison ecosystem’s
climate was warm. Pine-like
Araucaria that grew up to
150 feet tall, were dominant
trees, with ginkgos, tree
ferns, horsetails, cycads, and
mosses. Ferns were the prin-
cipal vegetation and were
probably the major food for
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the plant-eating dinosaurs.
Horsetails are one of the
Jurassic plants still found
here today.
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Belemnites

Belemnites were inver-
tebrates with an interior
skeleton. Their fossils show
that there was an ocean
here before the terrestrial
Morrison ecosystem devel-
oped. Belemnites are rela-
tives of the modern squid
(see drawing below).
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Earth’s age—4.6 billion years—boggles the mind. Permanent rocks did

not form until 3.9 billion years ago. Single-celled

life forms appeared

3.5 billion years ago. Multi-celled forms did not proliferate and diver-
sify until 570 million years ago (mya), in the Cambrian explosion (see
bottom black band). By 500 mya marine animals developed shells and
skeletons that readily fossilized. Life moved onto land 400 mya, with
early land plants, followed by insects and amphibians. Reptiles devel-
oped from amphibians, and dinosaurs appeared about 233 mya. The

first mammals developed from reptile forms :

Earth Forms (see text at far right corner)

Rock from the
Lodore Formation

Trilobites (drawing and

fossil) were marine organ-

isms related to modern
crustaceans.

A Life First Appears

200 mya and then flour-
ished after the extinction of dinosaurs 65 mya.

Tertiary Earth
at 10 mya

Late-Jurassic Earth
at 150 mya

What did Stegosaurus look
like? These three drawings
show, chronologically from
left to right, how paleon-
tologists have answered this
question. Compare how the

drawings show the plates on

this dinosaur’s back. Fossil
evidence for these plates

Ute territory spanned eastern
Utah, western Colorado, and
extended into Wyoming and

B New Mexiﬁco. Utes (below)

hunted over an even
larger area. The early
ranchers in today’s
park area were the

cabin and small, scenic spread
on the Cub Creek Road (see
the park map on the other
side).

Chew, Ruple, and Mantle
families. Josie Morris (below
right) homesteaded here
into her 80s. Visit her historic

Today’s park environment
is mostly semi-arid. Plant
ommunitiesrange from the |
cold desert shrub to several
forests at various mountain
@levations. Riparian commu-
Nities along streams are more
lush and biologically diverse.

Petroglyphs (
rock art
Fremont (

biotic community and its
physical environment.

Biological diversity includes
the variety of life forms, the
ecological roles they play,
and their genetic diversity.
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In the Tertiary Period great
uplift altered this area from
sea level to mountains and
valleys with large lakes.
Massive erosion and river-
cutting after new, steep
uplift began carving can-
yons,

potte

(left) and
(right) of the
Fremont Culture

- .

COURTESY OF FLOSSIE MACKNIGHT

Josie Bassett Morris
chops wood near her
cabin at age 80.

or saltwater seas in the past. The geologic story here reflects both the diver-
sity of past life and today’s biological diversity. Geologic formations weather
to become soils to whose chemistry plants adapt. Big wild buckwheat, for
example, grows only in soil from Mowry Shale, and park rockcress lives only
in soil from Weber Sandstone. Remnants of ancient ecosystems, captured in
the geological record, continue to influence the park’s diversity of life.
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Wandering Rivers,
Converging Regions

The ancestral Upper Green
River once flowed east to
the North Platte River (see
bottom map). Eventually
headward erosion of the
ancestral Lower Green River
and the uplift of the Rocky
Mountains (see middle map)
caused the drainage to flow
southward, as it does today.

Steamboat
Rock

Green #
River

At Dinosaur National Monu-
ment three major regions
converge (see top map, the
landscape today). The Colo-
rado Plateau, middle Rocky
Mountains, and Wyoming
Basin meet here and, with
Great Basin influences to the
west, enrich the biological
diversity of the park’s eco-
system.

Path of Least Resistance

Will the Yampa and Green
rivers cut through the long
fin of Steamboat Rock (see
photo) like they did the knob
to its left? A great conserva-
tion struggle defeated a dam
proposal here at Echo Park

in the 1950s and saved the
Yampa—now the only nat-
urally flowing river in the
entire Colorado River system.

Ferns dominated the land-
scape 150 million years

ago. This area lay 400 miles
farther south then and was
mostly semi-arid to arid, per-
haps with seasonally abun-
dant water.

was not good until several
recent finds produced fairly
intact plates in two, alternat-
ing rows. Maybe the plates
were protective armor or
were used in mating or ter-
ritorial displays or to inspire
fear in predators. Maybe the
plates helped regulate body

temperature—by radiating
excess body heat or collect-
ing needed heat from the
environment as jackrabbit
ears do. The plates likely
served several functions. Its
spiked tail no doubt helped
this vegetarian defend itself
from potential predators.
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Paleontology is the study of
fossil remains. Earl Douglass
(below) discovered the dino-
saur quarry while he was
working as a paleontologist
for the Carnegie Museum,
Pittsburgh, Pa.

Cambrian Earth
at 570 mya

Narrow strips of crust ex-
posed above the ocean sur-

mmmmw 3.5 billion years

ago. Most continents were in

u“gma@ latitudes during the

present continents
rst be plotted.

2gun to expand as

rian Period, when large

During the Cambrian Period
the environment in what is
now the park was matine

and tropi Thick marine
Sediments laid down then
make up the rock of the
Lodore Formation, which
gontains small marine
fossils.

Cambrian Life

Forms of life diversified so
quickly in the early Cambrian
that this time is known as
the “Explosion of Life.” Life
had not moved onto land,
but many complex organisms
had evolved and were well
adapted to the environment.
Many later went extinct, for

\”’—E;achiopocﬁ

reasons not well understood.
By Cambrian times some ani-
mals had developed hard
shells or external skeletons
that fossilized readily. Prim-
itive members of the group
Chordata were forerunners
of vertebrates and, eventu-
ally, mammals.

A Multicellular Life

Camarasaurus

Look for this neck and skull
(left) of a Camarasaurus in
the bone wall in the Quarry
Visitor Center. Below, the
Camarasaurus ("chambered
lizard”) is being attacked
by Allosaurus, the most
common predator in North
America during the Jurassic
Period.

Camarasaurus

(L i
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Allosaurus

claw of h

Allosaurus was a formidable f
(actual size)

meat eater, probably both a
predator and scavenger. Its
enormous mouth held sharp,
recurved teeth serrated on
both edges. If sauropods
herded and migrated, Allo- |
saurus may have followed
the herds, hunting ’
alone or in packs.

From Earth’s Formation. .. to

the Earth formed, for life to
arise . . . and then for mul-
ticellular life to arise. This
park introduces you to many
complex ideas. Be sure to
ask questions of park rang-
ers and attend the programs
they offer. We hope you
find enough ideas here to
engage you for life.

To understand the graph
shown along the black band
below, think of the history
of the Earth as though it
were the width of this sheet
of paper. At such a scale,
humans have inhabited the
planet for less time than

the thickness of this paper.

J See how long it took, after

vCambrian to Present

A Explosion of Life A Morrison Formation You




