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Diversity o f life  in Dinosaur National Monument's dry land-
scapes gets a boost from  the rivers and streams protected as 
Congress enlarged the park over the  years, nps

Bighorn sheep are so adept a t negotiating steep rock and 
narrow  ledges th a t m ountains protect them simply by being 
inaccessible to  most predators. © Larry Angier

Montane
John W esley  P o w ell ( le ft)  
ran th e  Green and Colo-
rado rive rs  and th e  Grand 
Canyon in 1869 and in 1871. 
He helped m ap the  Colo-
rado Plateau, directed the  
U.S. Geological Survey, and 
set up the Bureau of Am er-
ican Ethnology in the Smith-
sonian Institution. Powell 
had lost an arm at the Bat-
tle o f Shiloh in the Civil War.

M uch M ore  th a n  D inosaurs The dinosaur quarry lies in the rock 
layer geologists call the Morrison Formation. Sites in this form ation 
o ffe r fossils deposited in many environmental habitats, so scientists 
can reconstruct the look o f this area 150 million years ago. Rivers 
carved today's deep canyons, providing many habitats, including 
shaded ones, fo r life  to  exploit. Canyons also shelter archeological 
sites, and the record here o f human occupation and cultural develop 
ment is one o f North America's most complete. From earliest times 
people valued the diversity o f life  so closely linked to  geology here.

Earl Douglass discovered the dinosaur quarry as he hunted fossils for 
the Carnegie Museum in 1909. The quarry opened the world's best 
w indow  on Late-Jurassic dinosaurs. And saving it from looters ended 
up preserving fa r more. The 80-acre Dinosaur National Monument 
created in 1915 now includes 210,844 acres o f scenic river canyons, 
mountains, basins, and archeological sites. Twenty-three exposed geo 
logical strata, the National Park System's most complete such record, 
combine w ith  elevation and topography to  create the many habitats 
tha t support the startling diversity o f p lant and animal life.
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Beyond the  Quarry There is so
m uch to  see here besides th e  d in o sau r q u a rry  and  
d in osau r fossils—yo u  m ay  w a n t  to  reconsider and  
revise y o u r tra v e l p lans. This b ird 's -eye -v iew  m ap  
suggests th e  d ra m a tic  canyon  scenery you  see on  
th e  tw o  a u to  tou rs  h ig h lig h te d  on  th e  m ap.

M ore  In fo rm a tion :
D inosaur N ationa l M onum ent
4545 E. H ighw ay 40, Dinosaur, CO 81610-9724
970-374-3000
w w w .nps.gov/d ino
Also v is it th e  N ationa l Park Service w ebsite : w w w .nps.qov

Dinosaur Quarry The Q uarry V is ito r Center, seven miles 
no rth  o f  Jensen, Utah, is th e  on ly  place in th e  park to  see 
d inosaur bones. It is open da ily  except Thanksgiving, De-
cember 25, and January 1. A shu ttle  bus runs betw een 
th e  m ain park ing lo t and th e  quarry  in summer.

Headquarters Visitor Center Two miles east o f  Dinosaur, 
Colo., th is v is ito r cen ter is th e  canyon coun try  gateway. It 
is open da ily in sum m er b u t weekdays on ly  in  w in te r. Fos-
sils are no t on display. Exhibits and an o rie n ta tio n  p ro -
gram  in troduce  th e  park. Check a t a v is ito r center fo r  a 
schedule o f  summ er program s and fo r  in fo rm a tio n  about 
h ik ing , fish ing, rive r runn ing , and campgrounds.

Canyon C oun try  The four-hour, ro u n d -tr ip  Harpers 
Corner Drive shows you canycns from  its overlooks. W alk 
th e  tra il to  s tunn ing  canyon views a t Harpers Corner. 
O the r scenic areas reached by paved or w e ll-g raded  roads 
are Gates o f  Lodore, Deerlodge Park, and Jones Hole. 
Rougher roads, inc lud ing  to  Echo Park and Island Park, 
may be impassable w hen  w e t and m ay requ ire  h igh -dear- 
ance vehicles. Ask fo r  cu rren t in fo rm a tio n  a t a v is ito r cen-
ter. Gas, food , lodg ing , o r supplies are availab le in nearby 
tow ns. None are availab le in the  park.

Safety and Regulations Summers are h o t w ith  cool n ights 
and thundershow ers in July and August. Carry and d rink  
p len ty  o f w a te r to  p reven t dehydra tion  and hea t in juries. 
You can p ro tec t th is  park by fo llo w in g  these regu la tions: 
Do n o t co llect or d is tu rb  any rock, fossil, p lan t, o r a rt i-
fact. Do no t feed, hun t, trap , o r in ju re  w ild life . Pets must 
be physically restra ined a t a ll tim es and are n o t a llow ed 
in pub lic  build ings, on tra ils  or rivers, or in  th e  backcoun- 
try. Firearms and weapons must be un loaded and stored 
in a vehicle in a w ay th a t w ill p reven t th e ir  ready use. 
O ff-road  d riv ing  is illega l. Please camp or picnic on ly  a t 
designated sites. Backcountry perm its are requ ired  fo r  
backcountry ove rn ig h t trips.
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This computer-generated view 
looks due north. Topography is 
shown at about a 2:1 vertical 
exaggeration. The scale varies: 
from east to west the park is 43 
miles long. 69 kilometers; from 
north to south (Gates of Lodore 
to Visitor Center) the distance 
is 35 miles, 56 kilometers.

M a n y  M e a n i n g s  a n d  E v e n  M o r e  To S e e  a n d  D o

Elevation~makes~tmwnoTste^H 
than all communities bu t theTP 
aquatic and riparian. Chicka^F^ 
dees and warblers feed on 7  
insects and nest in s u m m e r! 
here. Cold and snow drive £  
m o jt animals^ower d o w u

Fall fru its  and berries are im- i 
portant fue l fo r  m igratory 
birds and elk preparing fo r 
w inter's snow. Small mam-
mals abound, and mule deer 
summer here. Sage grouse *  
and lazuli buntings, breed 
in this community.

-  -

Pine nu t and jun iper berry 
a ttract Clarks nutcrackers ^  
and pinyon jays. As snow « 
gets deep higher up, this is . 
crucial large-mammal h a b iv ^ .  
ta t.fo r  daytime she lte rjrom  
w ind and predators,

I I

Hot summers, cold w inters, 
alkaline soils, and lo w  pre-
cip itation: plants m inim ize *  * 
w ater loss here. Mule deer, *  
coyotes, prairie dogs, and 
badgers live amid sagebrush 
and greasewood. ,
r * ‘ 4 *  J r  '4 S r  JE

Shaded, north-facing canyon 
walls harbor bighorn sheep 
and birds th a t do no t usually 
to lera te  dry country. Flight 
lets birds exploit several com-
munities from  cliffs. Bighorns 
lamb on ledges predators

Green ribbons o f vegetation 
'along waterways, riparian 
communities are h igh ly pro- ( 
ductive. Their plants'and ani-
mals must have continual 
access to  w ate r—but cope 
w ith  changing w ate r levels.

__________________
■ u n i i i
Streams and rivers and the 
riparian zones they create 
are Utah's most b iologically 
productive areas. Birds eat 
aquatic insects. Mammals 
come from  benches and 
canyon walls to  drink from  
streams daily.

Cliff and Ledge

This is the on ly national park area set up to  protect a historic 
dinosaur quarry. The great d iversity o f p lant and animal fos-
sils here allows us to  describe its ancient environment, n p s

rhe Yampa is the last natura lly flo w in g  river in the 15-river 
Zolorado River system. The Yampa's natural f lo w  patterns 
;ustain a t least three endangered fish species. © Robin Mitchell

http://www.nps.gov/dino
http://www.nps.qov


Snapshots in Stone

12,000 Years and Counting

Today's park environment is 
mostly semi-arid. Plant com-
munities range-from-tbe cold 
desert shrub to several 
forests at various mountain 
elevations. Riparian commu-
nities along streams are more 

- lush and biologically diverse.

Evidence o f Things Unseen: Oceans Give Way to Land

In the Tertiary Period great 
uplift altered this area from 
sea level to mountains and 
valleys with large lakes. Mas-
sive erosion and river-cutting 
after new, steep uplift began 
carving canyons.

The Mesozoic Era: The Age o f Dinosaurs

Ferns dominated the land-
scape 150 million years ago. 
This area lay 400 miles far-
ther south then and was 
mostly semi-arid to  arid, per-
haps with seasonally abun-
dant water.

Deep Time: Origins o f Life in the Story o f Modern Science

During the Cambrian Period 
the environment in what is 
now the park was marine 
and tropical. Thick marine 
sediments laid down then 
make up the rock of the 
Lodore Formation, which con-
tains small marine fossils.

From  Earth 's F orm a tio n  . . .  to  You

The 23 rock fo rm a tio n s  
exposed in  D inosaur Na-
tio n a l M on u m e n t (below) 
represent e x tin c t ecosys-
tem s and are w in d o w s  
in to  th e  area's past life .

People o f  D inosaur
Ute Indian te rr ito ry  covered 
tw o-th irds  o f present-day 
eastern Utah and western 
Colorado just in to  Wyoming

and New Mexico. Utes 
(below) hunted an even 
larger area. The early 
ranchers in today's

park area were the Chew, 
Ruple, and Mantle families. 
Josie Morris (be low  right) 
homesteaded here in to  her

80s. Go see her historic cabin 
and small, scenic spread on 
the Cub Creek Road (see park 
map on side one).

Future Earth
in  5 0  m illio n  y e a rs

The Thinnest of Human Veneers if Earth s
age as geologists count it  were a football-fie ld  long, human time 
would be grass-blade th in  at the goal line. Archeological data goes 
back 12,000 years here—for one o f North America's most complete 
records o f cultural development: from Paleoindian to  Archaic, Fre-
mont, and modern Ute. The area's w ater sources and diverse plants, 
animals, and rocks provided food, fuel, fiber, and tools. People could 
garner the resources fo r living w ith in  a two-day walk. The horse, 
reintroduced from Spain by 1776, greatly changed Ute culture.

Earth Today
present

Earth itse lf shows the great 
change through tim e that 
characterizes other form s o f 
life. Our planet's crust, even 
below oceans, is a series of 
great plates moving by fits 
and starts. The globe today 
merely shows the ir present 
position. Experts in crustal 
structure, or plate tectonics, 
can predict a fu ture  globe— 
see the to p  one—and recon-
struct earlier ones (below).

W eapon Evo lu tion

Paleoindians used stone 
spear points. Archaic peo-
ples used a tla tl th row 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 fo r 
metal arrow  points.
A ll images NPS unless credited otherwise

A tlatl point

Fremont 
projectile point

Courtesy o f  Flossie MacKnight

Josie Bassett Morris  
chops w ood near her 
cabin a t age 80.

Petroglyphs (right), 
rock a rt o f the  

Fremont Culture

A basket (le ft)  and 
pottery  (right) o f thi 
Frem ont CultureFremont knife blade 

o f chert

lakes—change through tim e. Such story-rich geology both records the diver-
sity of past life and enhances diversity today. Geologic form ations w eather 
to  become soils to  whose chemistry plants may adapt. Big w ild  buckwheat, 
fo r example, grows only  in the soil from  M ow ry Shale, and park rockcress 
lives only  in the soil from  Weber Sandstone. Even the extinct ecosystems 
contribute to  the park's biodiversity. Who are w e to  disrupt life's complex 
links by making some o f them  extinct?

Since 1990 the thrust of science a t Dinosaur National M onum ent has shifted 
from  just quarrying dinosaur fossils to  reconstructing w hat the ecosystem 
was like 150 m illion years ago (mya). We can do this because the Morrison 
Formation produces so many fossils—besides dinosaur bones—th at were 
deposited in diverse environm ental settings. In fact, all 23 of the geologic 
form ations exposed here represent extinct ecosystems. And ecosystems— 
arid land today but fern-filled once or covered by an ocean or freshwater

Ecosystem = the sum o f all 
communities here and the 
physical environment.

Biological d iversity  or Bio-
diversity  = the variety o f life 
forms, the ecological roles 
they play, and the  genetic 
diversity they contain.

Rivers Mold the Landscape Ecosystems change
through time. Dinosaurs went extinct 65 m illion years ago. By five 
m illion years ago grasslands spread in a climate cooler and drier than 
in dinosaur days. Horses and rhinos prospered. In recent geologic 
time rivers preceding the Green and Yampa cut into the mountains. 
Today's rivers still shape the land. A t scenic Harpers Corner Overlook 
(see map on other side) you stand on fossils o f ocean life tha t now 
rest 2,700 feet above the Green River. The river may one day cut 
through Steamboat Rock (see photo, far right).

W an derin g  Rivers, 
C onverg ing  Regions

The ancestral Upper Green 
River once flow ed  east to 
the  North Platte River (see 
bottom  map). Eventually 
headward erosion o f the an-
cestral Lower Green River 
and the u p lift o f the  Rocky 
Mountains (see m iddle map) 
caused the drainage to  f lo w  
southward, as it  does today.

Tertiary Earth
a t  io  m y a

A t Dinosaur National M onu-
m ent three major regions 
converge (see top map, the 
landscape today). The Colo-
rado Plateau, m iddle Rocky 
Mountains, and W yoming 
Basin meet here and, w ith  
Great Basin influences to  the 
west, enrich the biological 
diversity o f the park's eco-
system.

During the Tertiary P e r io d - 
66.4 m illion years ago to 
tw o  m illion  years ago— the 
continents moved close to 
the ir present positions. 
W hat is now  the park lay 
roughly at today's latitude 
and longitude. The Rocky 
Mountains had begun their 
rise here as the Tertiary 
Period began.

Path o f Least Resistance

Will the Yampa and Green 
rivers cut through the long 
fin  o f Steamboat Rock (see 
photo ) like they did the  knob 
to  its left? A great conserva-
tion  struggle defeated a dam 
proposal here a t Echo Park in 
the 1950s and saved the 
Yampa—now  the  only nat-
urally flow ing  river in the 
entire Colorado River system.

Rocks from  the Bishop 
Conglom erate

Major
regions F  I f  f  
(see top <
map) J f v f '  * 
roughly
matched te rrito ria l 
boundaries fo r the 
human cultures 
liv ing in this area.J

A Glimpse of Late-Jurassic Dinosaurs
A gold rush-like quest fo r dinosaur bones swept America's West in 
the late 19th and early 20th centuries. Rock o f the Morrison Forma-
tion has yielded a wealth o f dinosaur fossils. Laid down from  147 to 
155 m illion years ago, outcroppings o f this rock occur in eight west-
ern states. The Dinosaur Quarry is in the Morrison Formation and has 
produced fossils from all four major Late-Jurassic dinosaur groups: 
plant-eating sauropods, stegosaurs, and ornithopods and flesh-eating 
theropods. Fossil pollen and spores now  identify 250 species o f plants 
from the Morrison ecosystem. The 34-ton Apatosaurus ate ferns, the 
dom inant plants then. Fossils show tha t dinosaurs lived at the same 
time as clams, snails, algae, ostracods, crayfish, insects, salamanders, 
frogs, lizards, turtles, crocodiles, and small mammals. Their fossils tell 
us more about the Morrison ecosystem than do dinosaur fossils. New 
fossil finds continue to  help us reconstruct the 
ecosystem tha t was here 150 million 
years ago.

Cam arasaurus

Look fo r  th is neck and skull 
(left) o f a Camarasaurus (its 
name means "chambered liz-
ard") in the bone w all in the 
Quarry V isitor Center. Below, 
a Camarasaurus is attacked 
by Allosaurus, the most 
common predator in the 
Jurassic Period o f North 
America.

Jurassic Earth
a t  200 m y a

Pangea, the single supercon-
tinent, started to  break up 
during the Triassic and con-
tinued th roughout the 
Jurassic. The r if t  developed 
firs t between Europe and 
North America and then be-
tw een South America and 
Africa—and began the open 
ing o f the North Atlantic. ©Frank Pennington/Unicorn Stock Photos

Mudstone of thi 
M orrison Formatioi

Tooth (right, actual size) from  a Torvo- 
saurus, which m ay have been sim ilar 
to  the  m eat-eating Allosaurus

Allosaurus too th  
(actual size)

QRichard Dobbs

Allosaurus
H ow  Stegosaurus  Has Been R econstructed  O ver Tim e A llosaurusPlants o f th e  M orrison  Ecosystem

The Morrison ecosystem cli-
mate was warm . Araucaria, 
pine-like trees grow ing up to  
150 fee t ta ll, were the  dom i-
nant trees, w ith  ginkos, tree 
ferns, horsetails, cycads, and 
mosses. Ferns were the prin-
cipal vegetation and proba-

B elem nites Allosaurus 
claw o f hand 

(actual size)
bly the major food  fo r p lant-
eating dinosaurs. Horsetails 
are one o f the  Jurassic plants 
th a t are still found  here 
today. ^

Belemnites were inverte-
brates ("no backbone") w ith  
an in te rio r skeleton. Their 
fossils show th a t there was 
an ocean here before the te r-
restrial Morrison ecosystem 
developed. Belemnites are 
relatives o f the modern 
squid (see draw ing below).

Paleontologist = one w ho
studies fossil remains. Earl 
Douglass (below) discovered 
the dinosaur quarry w hile  
w orking as a paleontologist 
fo r the  Carnegie Museum, 
Pittsburgh, Pa.

Allosaurus was a form idable 
meat eater, probably both a 
predator and scavenger. Its 
enormous mouth held sharp, 
recurved teeth serrated on 
both edges. If sauropods 
herded and migrated, A llo -
saurus may have fo llow ed 
the herds, hunting alone 
or in packs.

Fossilized
conifer

tw igs

W hat d id Stegosaurus look 
like? These three drawings 
show, chronologically from 
le ft to  right, how paleontolo-
gists have answered this 
question. Compare how  the 
drawings show the plates on 
this dinosaur's back. Fossil 
evidence fo r these plates

was no t good un til several 
recent finds produced fa irly  
intact plates in tw o , a lte rnat-
ing rows. Maybe the plates 
were protective armor or 
were used in mating or te rr i-
to ria l 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 
environm ent as jackrabbit 
ears do. The plates likely 
served several functions. Its 
spiked ta il no doubt helped 
th is  vegetarian defend itself 
from  potentia l predators.

Fern and 
horsetails

Belemnite
fossil

Special Collections Department 
J. Willard M arriott Library, University o f Utah

Fossil journeys Through Deep Time
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 m illion  years ago (mya), in the Cambrian explosion (see 
bottom  black band). By 500 mya marine animals developed shells and 
skeletons tha t readily fossilized. Life moved onto land 400 mya, w ith  
early vascular plants, fo llow ed by insects and amphibians. Reptiles 
developed from amphibians, and dinosaurs appeared about 233 mya. 
The firs t mammals developed from reptile forms 200 mya and then 
flourished after the extinction o f dinosaurs 65 mya.

Cambrian Earth
a t  570 m y a

W orm  tunnels in the  
Lodore Form ation record 
the  journeys m ade by 
these ancient animals.

Brachiopod
C am brian  LifeNarrow strips o f crust ex-

posed above the ocean sur-
face had begun to  expand as 
continents 3.5 billion years 
ago. Most continents were in 
tropical latitudes during the 
Cambrian Period, when large 
pieces o f present continents 
can firs t be plotted.

To understand the graph 
shown along the black band 
below, you need to  th ink  o f 
the history o f the Earth as 
though it were the  w id th  of 
th is sheet o f paper. A t such 
a scale, humans have inhab-
ited the planet fo r  less tim e 
than the thickness o f this 
paper. See how long it  took.

after the Earth formed, fo r 
life to  arise . . .  and then fo r 
m ulticellu lar life  to  arise. 
This park introduces you to  
many very complex ideas. Be 
sure to  ask questions o f park 
rangers and attend the pro-
grams they offer. We hope 
you find  enough ideas here 
to  engage you fo r life.

Rock fro m  the  
Lodore Formation

Forms o f life  diversified so 
quickly in the early Cambrian 
th a t th is tim e is known as 
the "Explosion o f Life." Life 
had no t moved on to  land, 
bu t many complex organisms 
had evolved and were well 
adapted to  the environment. 
Many la ter w en t extinct, fo r

Trilobites (draw ing  and fos-
sil) w ere m arine organisms 
w ith  lobes in th ree  (tri-) 
parts down th e ir backs.
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reasons no t w ell understood. 
By Cambrian times some ani-
mals had developed hard 
shells or external skeletons 
th a t fossilized readily. Primi-
tive  members o f the group 
Chordata were forerunners 
o f vertebrates and, eventu-
ally, mammals.

A L a n d s c a p e  o f  E x t i n c t  E c o s y s t e m s


