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Diversity in the fossil record

Laboratory/Lesson Title:  Diversity of the fossil record!

Goals:

Students will explore how fossils are formed 

Students will learn what a fossil is 

Explore evidence of fossils and how this has helped fill gaps in the fossil record

Understand how the geological time scale and the fossil record are helpful to each other

Benchmark(s) Addressed:

6th Grade

6.3 Scientific Inquiry: Scientific inquiry is the investigation of the natural world based on observation and prior science knowledge. The investigation includes proposing hypotheses, developing the procedures for questioning, collecting, analyzing, and interpreting accurate and relevant data to produce justifiable evidence-based explanations.

7th Grade

7.3 Scientific Inquiry: Scientific inquiry is the investigation of the natural world based on observation and prior science knowledge. The investigation includes proposing hypotheses, designing the procedures for questioning, collecting, analyzing, and interpreting multiple forms of accurate and relevant data to produce justifiable evidence-based explanations.
8th Grade

8.1.LS.1 Explain how organisms from both the past and the present are classified based on their genetics and their internal and external structures. Describe how scientists use classification systems to show relationships among organisms. 

8.1.ES.1 Analyze evidence of the sequence of geologic, climate, environment, and life form events recorded over time in the natural world.

8.3 Scientific Inquiry: Scientific inquiry is the investigation of the natural world through observations and prior science knowledge. The investigation includes proposing hypotheses, designing procedures for questioning, collecting, analyzing, and interpreting multiple forms of accurate and relevant data to produce justifiable evidence-based explanations and new explorations.

Activity 1:

Each student will be handed a necklace already pre-made with a picture on it to wear backwards (so the picture is lying on their back).  The students have to guess what their picture is by asking the other students questions.  Once all the students have figured out the picture on their necklace move on to Activity #2.

Materials Needed for Activity #1:

· Construction Paper

· Yarn

· Glue Stick

· Pictures from internet showing fossils formed by Amber, Freezing, Drying, Asphalt, Permineralization, or Carbonization 

· One hole puncher

Activity 2:

Have the students flip their necklaces over to their front side.  Have the students try and figured out if their fossil was formed via: Amber, Freezing, Drying, Asphalt, Permineralization, or Carbonization. 

Time for Activity 1 & 2:

Initial prep time:   Give yourself time to collect all the necessary items to make the necklaces

Preparation time: Approximately 3 hours to print out pictures from the internet, glue them on construction paper, punch holes in construction paper, thread yarn through the holes, and make the big necklaces.  

Instruction time: Approximately 10 minutes to explain activity

Clean-up time: Approximately 5 minutes to collect the necklaces

Materials and Costs:

List the equipment and non-consumable material and estimated cost of each


Item
$

· Construction Paper
$5

· A pack of multi-colored sheets can be purchased at any grocery store

· Yarn
$1-2

· Michael’s Fabric Store

· Glue Stick
$1

· Colored pictures from internet
$0

· Use school colored printer or go to Kinkos but that will cost money

· One hole puncher
$2-3

· Purchase at any grocery store

Estimated total, one-time, start-up cost:
~$9-11

Pictures from the internet:

Amber:

http://dsc.discovery.com/news/2007/10/08/gallery/amber_zoom.jpg
http://www.dkimages.com/discover/previews/966/65006160.JPG
http://museumvictoria.com.au/pages/1435/image001.jpg
http://farm2.static.flickr.com/1174/533574488_033a448918.jpg?v=0
Freezing:

http://news.nationalgeographic.com/news/2007/07/images/070711-mammoth-picture_big.jpg
http://www.t-rat.com/images/Fossils%20Preservation/mammothInIce.jpg
http://www.mostlymuskegon.com/wp-content/uploads/2009/01/bike-trail-leaf-december-2.jpg
Drying:

http://www.dkimages.com/discover/previews/802/430760.JPG
http://discovermagazine.com/2005/jul/ancient-egyptians-loved-dead-animals/rd-fossil-rot.jpg
http://paleo.cc/fossils/coprolites/coprolite-med1.jpg

Asphalt:

http://lh4.ggpht.com/_Dy4Z7YSGTyI/SF3cXJW6W4I/AAAAAAAAFIY/AwG4557oFNw/121.JPG
http://www.humboldt.edu/~natmus/Case_indexes/Case_jpgs/MakeFossil.web/580.jpg
http://www.sierra.cc.ca.us/EventsAthletics/NatHistMus/photos/tarlump-lg.jpg
Permineralization:

http://petrifiedwoodmuseum.org/Images/Permineralization560.jpeg
http://www.kith.org/logos/pix/photos/scenery/petrified.jpg
Carbonization:

http://www.soton.ac.uk/~bam2/col-index/fossi-lindex/plants/carbonif/images/Neuro-cs.jpg
http://www.msnucleus.org/membership/html/k-6/rc/pastlife/6/images/rc6pl01.jpg
http://www.harunyahya.com/books/darwinism/atlas_creation/images_atlas/20.jpg
http://imagecache2.allposters.com/images/NGSPOD02/104491.jpg
Background Information:

http://www.fossils-facts-and-finds.com/how_are_fossils_formed.html
How are fossils formed?Freezing (refrigeration)-This is the best means of preservation of ancient materials. It happens only rarely. The animal must be continually frozen from the time of death until discovery. That limits the possibilities to cold hardy animals from the last ice age. There have been remarkable discoveries of mammoth and wooly rhinoceros found in ice from Alaska and Siberia. Specimens with flesh, skin, and hair intact have been found. Some of these finds suggest that they were flash frozen, with food still in the mouth and stomach.
Drying (desiccation)- Mummified bodies of animals including humans have been discovered in arid parts of the world. The soft tissues including skin and organs are preserved for thousands of years if they are completely dried. 

How are fossils formed?Asphalt- In what is now downtown Los Angeles lies a 23 acre park called The La Brea Tar Pits, officially Hancock Park. Within the park are over 100 pits filled with sticky asphalt or tar. The tar pits were formed by crude oil seeping through fissures in the earth. The lighter elements of the oil evaporate leaving thick sticky asphalt. 

The pits are famous for the number and high quality of Pleistocene fossils that have been pulled from the pits. The fossils date between 10 and 40 thousand years old. Asphalt is an excellent preservative. Bones, teeth, shells, the exoskeletons of insects, and even some plant seeds have been pulled from the pits. 

How are fossils formed?Amber- Insects, spiders, and even small lizard have been found, nearly perfectly preserved in amber. Picture this scenario: A fly lands on a tree branch in an area that is now the Baltic sea. While looking for food it steps in sticky sap that the tree has made to protect itself from fungal infection. 
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As the fly struggles to escape it becomes more and more entombed in the sap until it is completely engulfed and suffocates. The tree eventually dies and falls into the swampy water from which it grew. Over the course of millions of years the tree along with countless others becomes a coal deposit and the sap with our fly inside is polymerized and hardened into amber. As more time passes the coal bed is submerged as the sea level rises. Eventually the currents uncover the coal bed, slowly eating into the Surface, little by little. When the erosion reaches the amber it floats to the surface because it is lighter than the salty water. It is then washed ashore where it can be found. 

How are fossils formed?Carbonization (distillation)- In this process of fossilization plant leaves, and some soft body parts of fish, reptiles, and marine invertebrates decompose leaving behind only the carbon. This carbon creates an impression in the rock outlining the fossil, sometimes with great detail.

How are fossils formed?Permineralization-This is the most common method of fossil preservation. Minerals fill the cellular spaces and crystallize. The shape of the original plant or animal is preserved as rock. Sometimes the original material is dissolved away leaving the form and structure but none of the organic material remains. For a detailed and illustrated description see How Are Fossils Formed? The Work of Ages.
Fossils have also been created by peat bogs, paraffin deposits, and volcanic ash.

http://www.enchantedlearning.com/subjects/dinosaurs/dinofossils/Fossiltypes.html

BODY FOSSILS 
The most common body fossils found are from the hard parts of the body, including bones, claws and teeth. More rarely, fossils have been found of softer body tissues. Body fossils include: 

· Bones [image: image6.png]


- these fossils are the main means of learning about dinosaurs. The fossilized bones of a tremendous number of species of dinosaurs have been found since 1818, when the first dinosaur bone was discovered. The first nearly-complete skeleton (of Hadrosaurus foulkii) was found in 1858 in New Jersey, USA. 

· Teeth and Claws - Sometimes a bit of a broken tooth of a carnivore is found with another dinosaur's bones, especially those of herbivores. Lots of fossilized teeth have been found, including those of Albertosaurus and 


. 
Iguanodon 
· Eggs 
, Embryos 
, and Nests - Fossilized dinosaur eggs were first found in France in 1869. Many fossilized dinosaur eggs have been found, at over 200 sites. Sometimes they have preserved parts of embryos, which can help to match an egg with a species of dinosaur. The embryo also sheds light on dinosaur development. The nests and clutches of eggs tells much about dinosaurs' nurturing behavior. A dinosaur egg was found by a 3-year-old child. 

· Skin - Some dinosaurs had thick, bumpy skin, like that of an 12-year-old girl


. A alligator  discovered a T. rex's 
bumpy skin imprint, confirming that it had a "lightly pebbled skin." 

· Muscles, Tendons, Organs, and Blood Vessels - These are extremely rare because these soft tissues usually decay before fossilization takes place. Recently, a beautiful theropod fossil, Scipionyx, was found with many impressions of soft tissue preserved. Also rare are so-called dinosaur "mummies", fossilized imprints of dinosaur skin and other features. These are not real mummies in which actual animal tissue is preserved, but fossils that look a bit like mummies. 



TRACE FOSSILS 
Trace fossils (ichnofossils) record the movements and behaviors of the dinosaurs. There are many types of trace fossils. Even the lack of trace fossils can yield information; the lack of tail-furrow fossils indicates an erect tail stance for dinosaurs that were previously believed to have dragged their tails. 

	

A Hadrosaur footprint.


· Trackways (sets of footprints) 
- Dinosaur tracks, usually made in mud or fine sand, have been found at over 1500 sites, including quarries, coal mines, riverbeds, deserts, and mountains. There are so many of these fossils because each dinosaur made many tracks (but had only one skeleton) and because tracks fossilize well. 

· Fossil footprints have yielded information about: 

· Speed and length of stride 

· whether they walked on two or four legs 

· the bone structure of the foot 

· stalking behavior (a carnivore hunting a herd of herbivores) 

· the existence of dinosaur herds and stampedes 

· how the tail is carried (few tail tracks have been found, so tails were probably held above the ground) 

Unfortunately, linking a set of tracks with a particular species is often virtually impossible. 

Although there were many more plant-eating dinosaurs (sauropods and ornithopods) than meat-eating dinosaurs (theropods), many more footprints of meat-eaters have been found. This may be because the meat-eaters walked in muddy areas (where fottprints are more likely to leave a good impression and fossilize) more frequently than the plant-eaters). 

· Toothmarks - Toothmarks generally appear in bones 
. 

· Gizzard Rocks 
- Some dinosaurs swallowed stones to help grind their food (modern birds do this also). These stones, called gastroliths (literally meaning stomach-stones), have been found as fossils. They are usually smooth, polished, and rounded (and hard to distinguish from river rocks.) 

· Coprolites (fossilized feces) - Coprolites yield information about the dinosaurs' diet and habitats. Coprolites up to 40 cm (16 inches) in diameter have been found, probably from a sauropod, considering its size. A huge theropod coprolite was recently found Sasketchewan, Canada. The only meat-eater large enough in that area at that time was Tyrannosaurus rex. 

· Burrows and Nests - Fossils of dinosaurs' burrows and nests can reveal a lot about their behavior.

Assessment:

Have the students pick what their favorite type of fossil forming was: Amber, Freezing, Drying, Asphalt, Permineralization, or Carbonization and write a paragraph describing what that particular forming entails.  

