Dinosaur National Monument

Fossil Discovery Trail: Teacher Booklet

2 - Morrison

3 - Mowry

The Fossil Discovery Trail will take you on a journey through time from about 163 million years ago to 95 million years
ago. Each period of time is represented in rock layers called formations. Each formation on the trail will tell us something
about what the climate, landscape, and life was like in this area. As you travel through time to each formation, have stu-

dents notice changes all around them. The objective is to have the students discover what life was like in each time peri-
od by looking for evidence in the rocks and fossils.



Hiking Guide

Fossil Discovery Trail

Length
1.2 miles, one-way, from either the visitor center or the Quarry Exhibit Hall. Ap-
proximately 1 to 1.5 hours.

Level of Difficulty
Moderate, some steep, uneven sections and rocky areas. Trail is extremely slippery
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You can access the Fossil Discovery Trail from either the Quarry Visitor Center or +" Formation

the Quarry Exhibit Hall. These lessons were developed with the trail beginning at
the Quarry Exhibit Hall (recommended). Morrison
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Safety

Be prepared for desert hiking: Take a hat, sunscreen, and water. There is no shade
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on this trail. Wear comfortable shoes, such as hiking boots or athletic shoes. Open-
toed shoes are not recommended.
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Rules and Regulations

e Stay on the trail and stay with your group.

e Walk! Don’t run.

e Collecting artifacts, fossils, plants, rocks, or other objects is prohibited.
e Do not climb on any of the rocks, or attempt to deface any rocks.

e  Carry out all trash.

e Do not feed or approach wildlife.

e Pets are not allowed on this trail or in the monument's backcountry.

Other Information
There are NO RESTROOMS on the trail. There are restrooms at the Quarry Exhibit
Hall and at the Quarry Visitor Center.

15-20 students per group is recommended, maximum group 25 students.



Review Activity 1 - Geologic Time
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Review Activity 2 - Rock Types and Fossils

Igneous Rocks Image 3

LOCATION: Shuttle Stop
Review the difference between the three types of rocks (show Image 3):

e lIgneous rock comes from volcanoes. It is melted, flows, and hardens.

e Sedimentary rock produces layers. (TYPE OF ROCK AT DINOSAUR NM)

¢ Metamorphic rocks are created through heat and pressure.
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Essential Questions

1. Which of the 3 rock types would most likely have fossils in
them? Why? (show Image 4)
Sedimentary— Layers cover bones preserving them
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.. Mold and cast fossils— clam shells and fish scales at the Stump
o . Q S, <. and Mowry Formations, permineralized fossil bones at the Mor-
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Formations L

LOCATION: Guardrail across the parking lot from the Quarry
Have the students line up along the guardrail facing the different rock formations. Take a moment to look at the rock layers that

are dramatically uplifted and tilted around you. Have students shout out words that describe what they are seeing.

Essential Questions

1. Why are there changes (layers) in the formations?
Different climates

2. What are some of the physical characteristics of the
rock that help us see the difference in formations?

Texture, color, size of sediments
3. What environment did dinosaurs live in?

Land that had a lot of freshwater and plants




Uplift and Erosion

Essential Question

What happened to the Earth’s surface that lets us see so much rock in this area?

Image 5
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Use Image 5

Step 1: We see layers, much like a layered cake— everything is originally depos-

ited horizontally.

Step 2: The uplift of the Rocky and Uintah Mountains 65 million years ago

caused the strata in between to wrinkle and uplift.

Step 3: Erosional forces, like the Green River today, then exposed many differ-

ent layers as it cut through the rock.

The park has 23 exposed layers (Image 6— stratigraphic column).



Stump Formation - Jurassic 163 million years ago

As you walk down the canyon, turn left at the first trail junction, and walk to the small plaque.
You will be facing the Stump Formation, which is a large sandstone wall. You have just traveled
back in time to 163 million years ago. Pangaea is in its early stages of breakup.

Discussion Steps— alter as needed

You may pass around all fossils and toys but be sure to COLLECT THEM AT THE
END OF THE DISCUSSION.

1. Pull the fossilized ripples out of your teacher pack. Show it to the kids and
ask what it is and what type of environment it comes from (Answer:
ocean/beach — this is why there aren’t any dinosaur fossils here; show Im-

age 7).

2. Pull out ichthyosaur toy (dolphin-like creature) and ask students what it
looks like. What type of things would this creature eat? (Answer: clams,

squid, ammonites, fish, smaller ichthyosaurs, etc.)

3. Pull out ammonite toy (spiral shell). These animals have a hard shell to
protect their soft bodies. Their shells often become fossils in marine de-

posits.

4. Pull out the belemnite fossils (black cylindrical pieces). Belemnite squid
had these hard pieces to protect their nerve systems (Image 8).

5. Mention clams again to the students. Clams found in this ancient sea were
very similar to those found today. Have the kids look on the fallen boul-
ders for clam fossils. They are the little bumps and dents covering the

rocks.
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Morrison Formation - Jurassic 149 million years ago

From the Stump Formation you’ll head down the trail you came from continuing straight down the canyon. Watch for the trail spur that
hugs a sandstone ridge with another plaque at a fork in the trail. Gather the students around the plaque area where the trail divides.
You have now traveled 14 million years forward in time to 149 million years ago. This particular ridge has not been excavated, so your
students are going to find fossilized dinosaur bones in the wall in their natural state.

Activity

Explain that this rock layer is the same as the one
up in the quarry, so there are dinosaur fossils in it.
As you walk up the spur along the sandstone ridge,
have the students look for and touch the bones that
are naturally eroding out of the Morrison For-
mation.

The fossils along the trail are fragments that are

shiny, orange-brown in color, and can look spongey

Sauropod back bone — about 3/4 the way up the trail. Look up and find to smooth in texture.

white painted arrow that points to the bones.

Sauropod thigh bone — at the top platform




Morrison Formation

Walk back down the spur to the main platform for a discussion.

Essential Questions

1. Based on the size of the bones found, what kind of dinosaurs were they?

Sauropods, the long-neck dinosaurs

2. What kind of environment would help large sauropods survive?
149 million years ago, this area was warm and humid, with many rivers and
streams that supplied freshwater. Ferns dominated plant life, along with coni-

fer trees. This rock wall was the bottom of a large river (Image 9).

3. What might have happened to kill these dinosaurs?

Drought— when the river dried up, the dinosaurs died due to lack of water.
When rain returned, it came back in large quantities pushing the bones down-
stream into a log jam. The river buried the bones quickly with sediment, allow-

ing for fossilization.

4. What type of fossils are these and how were they formed?
Permineralization occurred here. River water flowed through the empty space
(marrow) in the bone and replaced most of the calcium with dissolved miner-

als. This changed the bone into rock over millions of years.




Mowry Formation - Late Cretaceous 95 million years ago

Continue down the trail and turn right to stop at the large boulder located between two larger sandstone formations. You traveled for-
ward in time about 25 million years, to about 95 million years ago. As you look to the sides of the trail you'll see a thin layer of gray
shale. This is the Mowry Formation. Have students note the unique vegetation growing there. Although each formation cultivates
unique conditions for specific plants to grow, it can be easily seen here.

Activity and Essential Questions

Tell the students you are now in an ocean environment, which is indicated
by the shale (Image 10).

1. If thisis an ocean, what has happened to sea level since the Morrison
Formation?

Sea level has risen
2. What kind of animals would you find in an ocean environment?
Fish, clams, etc.

Near present day California/Nevada erupting volcanoes spewed ash which
fell into salty water that covered this area. The ash likely killed most fish
swimming here. We find fossilized fish scales in this rock layer (pass around
rock samples in Discovery Pack).

DON’T FORGET TO COLLECT THE TEACHER PACK FOSSIL!

Have students search the rocks for fish scales. The fish scale fossils with be
shiny gray or golden circles in the rock. They look a lot like finger prints.

Image 10



Petroglyphs

Before you turn the corner onto the flat part of the trail back to the visitor center, stop at the petroglyphs on the
sandstone outcrop to your right.

These petroglyphs are from the Fremont people who in-
habited this area 1,000 to 1,200 years ago. You can also
see vandalism on the rock (Roy Murray, other initials,
etc.).

As a national monument, this land belongs to everyone,
including you. This place is meant to conserve the scen-
ery and the natural and historic objects and the wild life
therein and to provide for the enjoyment of the same in
such manner and by such means as will leave them un-
impaired for the enjoyment of future generations
(Organic Act of 1916).

If you see someone vandalizing national park lands, there
are a few things you can do to stop it:

1. Take a picture of them in the act.

2. Take a picture of their license plate.

Gave the students raise their right hand and repeat the following \
3. Reportittoaranger. pledge:

“| promise to preserve and protect the culture, history,
landscape, dark and quiet of the National Parks; and contin-
ue learning so | can teach others.”
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Review

Review all the formations and the climate, environment and living organisms in each. Have the students recall as much as they
can.

¢ Stump Formation- 163 million years ago (Jurassic)

Edge of a shallow inland sea. Fossils of clams, ammonites, ichthyosaurs, and belemnites found here.

¢ Morrison Formation- 149 million years ago (Jurassic)

Large rivers, a lot of plants and trees. Many dinosaur fossils found here. This formation includes the Quarry wall.

e Mowry Formation- 95 million years ago (Late Cretaceous)

Utah is now partially covered by a deep inland sea. Ash from volcanoes in present day California/Nevada fell into the sea, kill-
ing fish as it settled to the bottom. Fish scale fossils have been found.





