Detailed narration for “On Safari” PowerPoint lesson

The teacher lesson “On Safari – The Science of Paleontology” outlines the process used by scientists to find, excavate, prepare, document and store a fossil.  Below are some additional details to answer questions that students might have as they watch the PowerPoint.  Questions that you cannot answer could be addressed when you have a videoconference with the Park Scientists. 

This script takes you through the scenes in the On Safari PowerPoint. The Virgin Wash project was chosen as the central theme but there are clips throughout the video that are from other activities. The italics are the slide titles and then you can fill in additional information using the full text below. 
PowerPoint - On Safari 

“On Safari at Anza-Borrego Desert State Park”

“ Let’s follow the paleontology staff into the field”

     The Virgin Wash Project took place in 2002 and was a scientific expedition to survey an area where fossils had been found in the past. This area had not been thoroughly surveyed before and this project resulted in some exciting new fossils finds.

“Can you read this landscape? What can you see that gives you clues about the past geology of this area?

       You can see the orange alluvial layers of sediment deposited in this area for 5 million years by the Colorado River and imagine what a rich fossil area this represents. The grey layers on top are from the surrounding mountains and are younger. The badlands are vast and so Paleontologists must learn to read the landscape and look for particular areas that have a higher potential for finding fossils.  They learn about the makeup of the different layers and geologic events that create various landscape features. The first area they gather in is an ancient river eddy where debris and material could have been trapped and deposited. It is amazing how interesting landscapes become when you are able to read the past into them.

“This scientist is using a compass to measure and record the angle of the sediment layers.  Why?”

Fieldwork – Assessing the Site

Sediments are deposited horizontally and the fact that they are now sitting at an angle documents earth movements. A directional measurement of the tilted layer is taken with a compass. This information is important for geologists and paleontologists who are trying to recreate the events that sculpted the badlands. (The close up layer is from an ancient streambed.)

“George teaches paleontology volunteers how to read the landscape.”

George Jefferson, the District paleontologist, stands in front of an almost vertical layer that illustrates the extent of movement that has occurred due to tectonic forces in this region.

“The precise location of each fossil is plotted on a map with GPS coordinates.”

Fieldwork – Locating and Excavating Specimens
GPS locations of fossils are plotted on maps that are created by digital radar imagery. (Scientifically speaking, it is called a DOQQ or Digital Orthogonal Quarter Quadrangle!)

“Can you locate the fossil bone fragments?”

The pick is standing perpendicular part of a mammoth skull lying embedded in the lower layer of sediment. They will later find two crossed pieces of tusk nearby. You can see some white bone fragments to the left of the pick.  How many of you would see that as a fossil if you walked by it?

The skull and tusk were embedded in mudstone, telling us that this animal’s bones were deposited in a muddy shore of a pond where there are fine silts and clays. This substrate is good material for preserving bones but very difficult to excavate! It resembles cement.

“What does the fossil next to the hammer look like?”

The hammer shows you a claw of a long extinct giant ground sloth which is another mammal that lived here .75 million years ago and grazed in the savannahs with the mammoths. 

“ A BABY MAMMOTH SKULL!

 Can you imagine how exciting it was to find this fossil?”

A measurement is taken across the top of this baby mammoth skull.  The tusks were too large to be from the baby mammoth, so they were evidence of a second animal. A young adult mammoth!  Can you imagine what an exciting a find this was?  Because they are juvenile animals it is difficult to know if they were Imperial or Southern Mammoths.

Tools of a Paleontologist..trowels, brushes and dental picks help free the fossil from the rock.

Not fancy but functional. A toolbox shows the trowels, brushes, brooms and dental picks needed to free the fossils from the rock. 

“This mudstone sediment is like cement! It took hundreds of hours of work to free this tusk from the place where this animal died .75 million years ago.”

The drill holes on the back wall show how much of the cement like mudstone had to be removed to free the tusk from its .75 million year old deposits. This only represents one fourth of the total excavation in order to get the tusk out! The directional orientation of the bone is recorded along with many measurements.

“These bones were found near the site too… are they fossils?

How do we know? This would be a good question to ask the paleontologists.”

Other small bones were found in the area, but these are from a young rabbit that was eaten by a predator in the recent past!  Paleontologists need to learn to tell the difference between recent bones and fossil bones. They have laboratory techniques to help them if they are not certain in the field.

“Volunteers excavated two day a week for a year!”

Four to six field excavators spent two days a week for a year to get the tusk and skull out of the sediments. You can see the main area of excavation to the left of the shade cover.

“Can you see the root of the mammoth tusk?  Imagine how much sediment will have to be excavated to get the whole tusk out!”

The root of the tusk is seen sticking out of the sediment. It is about four inches across. 

“These fossils are very fragile.  A plaster cast will protect it for transport to the Lab” Student interns learn paleontology skills by working with the scientists in the field.

Fieldwork – Preparing the Mammoth Tusk for Transport to the Lab

Fossils are fragile and most that are found in the desert are not mineralized because they were not buried in wet media for a long enough time period.  A plaster cast will protect them for transport.

Plastic and tin foil are put over the fossil so the plaster cast won’t stick to it.  Plaster is mixed and many layers of plaster and burlap are wrapped around the excavated fossil. The square plaster cast covers two pieces of the broken tusk. Sturdy handles are incorporated into the plaster cast to help lift the tusk, which will weigh more than 900 pounds when it is ready to transport. (The skull weighed about 700 pounds.)

“Most fossils are found far from any roads.  Helicopters transfer the fossil tusk which weighs over 900 pounds because of all of the sediment still attacher to it and the plaster cast surrounding it.”

Fieldwork – Airlifting the Mammoth Tusk out of the Field

Remember, fossils are often found far from any roads. Every time the excavation team they went to this site, they first drove into remote areas and then walked over a mile from their vehicles with heavy packs to get to the excavation site. 

The tusk weighs over 900 pounds including the dirt excavated around it and plaster cast covering it.  It is the maximum weight the field helicopter can lift from the ground and so a very calm day is necessary for the transfer. A crew of people is needed in the field and another crew back at the lab to safely land the fossil and move it inside.

“After a year of field excavation the fossil finally comes to the lab!”

Fieldwork – Moving the Mammoth tusk into the Lab

An entire morning of careful transfers is required to move the fossil into the lab. As you can see, there are many onlookers and it was an exciting day after a year of field excavation!
“Lab work prepares the fossil specimens brought in from the field. You can find out more about this when you visit the lab.”

Lab Work – Preparing Specimens from the field at the Stout Research Center.

The Stout Paleontology Lab is staffed with mostly volunteers. They have many different backgrounds, but go through a long training to learn how to prepare fossils for the collection, They work long hours but are all fascinated with paleontology and geology and passionate about pursuing scientific answers to the past environments in southern CA. High school students who are interested can go through the training and do internships that give them opportunities to learn field and lab techniques.

They work at lab stations with dentist like drills and brushes to carefully remove debris from the fossils.  

“ Sandbags prop up fragile bones.”

The fossils are propped up with sandbags to keep them intact and since most bones are not mineralized, they are soaked with hardening plastic glue. It is applied until the bone is completely impregnated to hold the many fragile fragments of bone together. 

“This volunteer spent a year conserving this fossil.  Can you tell what it is?

The lower jaw of a Columbian mammoth that was excavated in 1978 took this volunteer a year to complete.

“Plaster is added for strength to replace pieces of bone that are missing.” 

“The final step …  CURATION

Paleontology staff will measure, photograph and number each specimen.”

“Detailed descriptions are written.”

“All of this information will go in a computer database that is used by paleontologists from all over the world.”

Curation- Documentation and Storage of Specimens

When the fossil specimen has been cleaned, cemented and conserved, or protected from disintegration, it is sent to another group of paleontology volunteers. They will describe, identify and record information about the specimen. Scientists from all over the world use collections like this for their research.  This collection currently contains over 14,000 documented vertebrate fossils and a growing number of invertebrate fossils.

A photocopy stand is used to photograph bones on measured grids. This information will be included in the database. 

You might want to point out that often there is only a part of a bone but comparative anatomy allows for very good identification. Each bone of a species has distinct joint and shaft shapes as well as nerve and blood vessel openings that distinguish it from similar bones of related species.  This is another time consuming process and some partial bones might not be identified until a future find helps to solve the puzzle!!

You can see that all specimens are given tags that have file numbers, collector initials, dates and locations. In addition, the file number is put on the specimen in case it is separated from its tag.  All of this information is entered in a database. Each fossil tag contains less than a dozen pieces of information, whereas the database contains 70 or more pieces of information on each fossil!

Paleontology is an exciting field where the story of past environments is revealed. Dedicated scientists and volunteers spend long hours to find answers and piece together a fascinating puzzle of millions of years of life on this planet.

George says “ Paleontology is hard work!”

So why do people volunteer hundreds of hours to do this?

“Because people are curious. They like being involved in helping to solve the mysteries of the badlands.  They like putting together the puzzle that tells us the story of geologic and biologic changes on our planet.”

How curious are you?

OK, so George says, “ Put it right up front!  Paleontology is long hours of hard work!  You have to be able to carry heavy packs into and out of the field in 100 degree temperatures.  You have to work bent over for hours as you carefully prepare the fossil.  It takes100’s of hours to get small amounts of information. You have to work with a bunch of science geeks with strange personalities.  You have to live in places where no one else wants to live. 

Would like to meet George when you videoconference?  
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