This should help answer questions and fill in information for a class discussion around the second Powerpoint presentation 

Mystery of the Borrego Badlands : some of the answers…

Anza-Borrego Desert State Park reveals stories from the past…

How good were your science hypotheses for… Why are there so many fossils in Southern inland California?

Let’s take a virtual field trip back in time with help from our scientists…

What formed this landscape?(Split mountain layers)


Students should now be able to identify how layering of sediments indicates deposits from oceans and rivers of the past.

Follow the Colorado River by connecting the stars…(satellite view of SE United States)


Using a map of the United States help students identify the route of the present day flow of the Colorado River and major landforms and well known areas that it flows through.

The Colorado River emptied into the ocean in the area between the stars for the last three million years… (Satellite view of Southern California)


This is a large area of sediment deposits and there are 20,000 feet of sediments from 3 million years of a shifting delta of a vast watershed!!

Can you see the red sandstone areas of the Colorado Plateau between the stars?(Satellite view with stars around the Grand Canyon and canyon country of n. Arizona and Southern Utah.)


Ask students why the red and orange and yellow sandstones are a part of this story.  The answer is that these sandstones are now layered in the Southern CA deserts as the sediments were carried from Arizona and Utah south.  
The Colorado Plateau was lifted up 6000 feet by magma from below!


This huge uplift created cracks in the sandstone surface.  Imagine taking a pan of dry brownies and bending both ends of the pan down creating an upward bulge in the middle.  The cake layer would have many cracks.  This is what happened when magma under the Plateau uplifted this large area of sedimentary rocks.  Sedimentary rocks erode easily.  There were at least seven major freezing and thawing events in the last 3 million years.  
Water …it follows a downhill path!

Today, you  see these landforms throughout Arizona and Utah….

The Colorado River flows through the Grand Canyon…

Its tributaries carved out Bryce Canyon..

Water carved these fairytale landscapes!

A powerful force… (Colorado river floodwaters.)

The river dropped its sediments across a large area that today we call…(aerial view of Colorado River Delta)


Rivers slow when they meet Salt water and the slowing causes them to drop their sediments.  20,000 feet of delta sediment over the last three million years!  That is almost 4 miles of sediment under the Imperial Valley and the southern deserts!!

The Salton Sea…                    The Imperial Valley…

             The Salton Sea used to fill as the delta sediments dammed off the River from the Sea of Cortez and the bathtub ring can be seen on the rocks surrounding the Sea today
And the Borrego badlands…

Colored layers of sediment from the red,yellow and orange sandstones of the Colorado Plateau...

With a fossil history from the past 3 million years!

Preserved and protected by the Anza-Borrego Desert State Park.


The protection of desert areas has been difficult.  Many people see deserts as vast wastelands with little value. You could talk about why we should protect deserts. Along with fossil resources, they have many archaeological sites and historical sites.
These formations attract scientists from around the world…

And what have they found?

The fossils say that this was once a very different place!

It was warmer and wetter…


Why is it so dry now?  The drying trend occurred as the plates that were moving into the North American continent created the mountain chain.  Those mountains eventually blocked the clouds and rainfall that move from west to east as the earth rotates.
Giant tortoises lived here!

Can you imagine the desert like this?

      Look at the murals and identify the animals that you might still find in some areas of North America.  All of the large Pleistocene mammals became extinct 10,000 years ago. They include mammoths and saber toothed cats and other exotic creatures that are represented in the fossil collection at the Stout Paleontology Lab.  We will show you some of the amazing fossils in our collection when you come to visit our scientists.
It changed from a shallow inland sea 5 million years ago…

To lakes and streams with patches of forests and..

… large grassland savannahs.   Then the climate slowly became warmer and drier 


Until 10,000 years ago Southern inland CA was a very different place.  Huge lakes covered much of North America during the warm periods between ice ages and land bridges were created when seas levels decreased by 200-300 feet and ice covered large areas of the North. 

…until it became the desert we see today.

But the fossils reveal the story of the past…

Yesterday’s lakes and streams..    Today’s fossil beds…

Science is for the curious…

      Each new discovery creates some

      new answers and many new questions!

??????????????????????????????????????????????????????????????????????

Other related science questions for the very curious!!

· What caused the extinction of the Pleistocene mammals?  (There are many theories and students could research and support different possibilities. Like most mass extinctions, there were probably a number of factors involved.) 

· How many organisms (species) are extinct from all of time compared to the number of species that are currently living on the planet? (More than 99%)

· Review what causes seasons.  Then ask students what might cause long time climate changes from much colder to much warmer climates over the entire planet? ( Ice ages are tens of thousands of years of cold followed by tens of thousands of years of warmer climate and melting ice shields. We are currently in the warm window of an ice age!) ( In the resource section, the article on Paloeclimates talks about these fluctuations and some of the factors causing these swings in climate on the planet.)
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