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Angel Falls Classroom
TO THE TEACHER
Thank you for participating in the Outdoor Learning and Assessment Lab in the Big South Fork National Park. The program provides an interdisciplinary learning experience for students integrating the natural and cultural resources of the Park with your state’s curriculum objectives. This program is part of the national Parks as Classroom initiative. Throughout the nation, students from kindergarten through high school are using the resources of our national parks to learn history, science, and other disciplines of study.

The theme of your program is fossils. Students will learn about fossils, types of rocks, types of fossils, how fossils form, timeline of fossils, evolutionary processes of organisms, and possible causes of extinction. Your Park visit will allow the students to become active participants in learning about the fossils indigenous to the area. The pre-visit activities included in this packet are specific to the theme of your program and should be presented prior to the scheduled visit.  The on-site instruction is conducted by the Park Ranger with your assistance with discussion and discipline. Post-visit activities are designed to reinforce and build upon the Park experience. Please feel free to contact the Park at (423) 286-7275 if you have further questions.

Target class size: 

30-50 middle schoolers
Curriculum areas:
 Science, Social Studies, Language Arts, Mathematics, Physical Education

Site:



 Angel Falls of Leatherwood Ford

Learning Strategies: 
Examination of the fossils, types of rocks, timeline of fossils, 

Pre-site:


 Pre-site activities, Pre-test, Video
On-site: 
10:00 a.m. to 1:00 p.m. 

Introduction and welcome by Park Ranger. Participate in an interpretative hike through the Angel Falls trial. Have lunch. Participate in small group activities related to types of rocks, types of fossils, how fossils form, timeline of fossils, 


evolutionary processes of organisms, and possible causes of extinction.

Post-site: 


Post-site activities, Post-test, Assessment
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Map: 


An optional resource for the teacher provided by the Big South Fork.

Where to meet: 
All students, teachers, and chaperones will meet the Park Ranger at the Leatherwood Ford parking area. The Park Ranger will introduce himself/herself, state the theme of the program, and explain where and how the program will be conducted. The program includes a ½ mile round trip hike. The program will begin at 10:00 a.m. and conclude at 1:00 p.m.
Weather concerns: 
The students should be prepared for rain, wind, and abnormal temperatures. Advise the students to dress in layers, so that they can remove clothing if it is warm or add clothing if the weather becomes cooler while on-site. Please remind your students to wear appropriate footwear also. This is an extended outdoor program and portions of the program will be conducted regardless of inclement weather.

Restrooms: 

Restrooms and a drinking fountain are available near the parking area. 

Lunch: 
Lunches will be eaten at the Leatherwood Ford eating area. Lunches will be provided by the school or the students may bring their own. 
Discipline: 
The teacher is responsible for discipline during the program. Please let your chaperones know they will be expected to assist with this duty during the program. 
Safety: 
Please review and be aware of the safety concerns addressed in the pre-site safety lesson. Notify the Park Ranger of any special concerns or medical conditions. 

Chaperons: 
The program is designed for a classroom of approximately 25 students per ranger. We require that a minimum of one teacher and/or chaperon will be available for every eight students to create a positive and rewarding learning experience. Please share appropriate materials with chaperons prior to the Park visit so they may prepare for the program and have the opportunity to interact with the students.

Cancellations:
Should anything unforeseen occur, preventing you from keeping your appointment, please contact the Big South Park at (423) 569-2408 to notify us of your late arrival or cancellation. If you need to contact us on the day of the trip, please call our Headquarters at (423) 569-2408, and they can contact us via Park radio.
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http://www.nps.gov/biso/hiking.htm
Mileage: 

2.0 miles
Difficulty: 

Easy

Features: 

River views, bluffs rapids, and wildflowers

Access: 

Leatherwood Ford Hwy. 297
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Nat’l Park Service:
The National Park Service is charged with the management and preservation of the nation’s most precious natural and cultural resources.  These resources are woven into our heritage, and they provide opportunities for recreation, appreciation of beauty, historical reflection, cultural enrichment, and environmental education.

The future vision of the Service includes protection of Park resource; access and enjoyment for all people; education and interpretation to convey contributions of each Park unit and the Park system to the nation’s values, character, and experience; continuing science, research and resource management to manage and protect Park resources.

Big South Fork.
The Big South Fork National River and Recreation Area of the Cumberland River drains an area of 1,382 square miles in Tennessee's Scott, Fentress, Pickett, and Morgan Counties and in Kentucky's Wayne and McCreary Counties. It threads through 106,000 acres of federally protected recreation area, established by Congress in 1974, giving the river traveler a true sense of wilderness.

This is an ancient river, cutting through gorges more than 250 million years old and is one of only three rivers in the United States designated by Congress as a "national river," that is, distinguished by its historical significance as well as its wild and scenic beauty. The Big South Fork is also one of the few rivers in the eastern United States that has not been dammed for power generation or flood control. The U.S. Corps of Engineers first proposed to dam the river in 1933, and construction was authorized several times in the 1950s and 1960s by the U.S. Senate, but the House of Representatives never agreed.

Canoers, kayakers, and rafters of every skill level--from novice to expert--can find a stretch of the Big South Fork that offers them relaxation or challenge. The river's rapids range in difficulty from Class I to Class V. The best period to be on the river falls between March and the first part of June, before the water supply becomes problematic.

The Big South Fork National River and Recreation Area features spectacular scenery. Looking down from the Cumberland cliffs into the Big South Fork gorge hundreds of feet below, visitors have the feeling of standing on top of the world, and there is nothing quite like it. No visitor to the Cumberland wilderness can miss the extraordinary stone formations sculpted by the violent collision of continents and by the patient insistence of water flowing over--and after millions of years--through solid rock. Thousands of rock shelters and scores of natural arches are in the area, but the most spectacular are the Twin Arches, one of the largest natural bridges in the world. Within the Tennessee section of the park, the larger South Arch has a clearance of seventy feet and a span of more than 135 feet. The North Arch has a clearance of fifty-one feet and a span of ninety-three feet.

The area boasts massive sandstone bluffs carved in semicircles, and white and scarlet oaks, tulip poplars, sugar maples, umbrella and cucumber magnolias, white ash, willows, sycamores, sweet gums, and river birch and hickory trees populate the forests. The spreading branches of hemlocks and the smooth bark of the gray beech stand out amid a profusion of rhododendron, dogwood, holly, sassafras, mountain laurel, and azalea.

Animals are plentiful and include white-tailed deer, black bear, wild hogs, southern flying squirrels, gray squirrels, red and gray foxes, chipmunks, beaver, muskrat, mink, otter, bobcats, coyotes, long-tailed weasels, cottontail rabbits, and eastern spotted skunks. Birds--132 catalogued varieties--are seen and heard everywhere, including the ruffed grouse, the bobwhite, the hairy and the pileated woodpecker, the screech owl, the red-tailed hawk, an occasional osprey, the scarlet tanager, the crow, the whippoorwill, the cardinal, the mockingbird, the turkey, and the turkey vulture.

Human history in the Big South Fork area began about twelve thousand years ago with the nomadic tribes of hunters who followed the elk, bison, deer, bear, and other large game animals to what is now Tennessee and Kentucky. The rock shelters that nature created were used as homesteads by these hunters, and about four thousand such shelters can be found within the Big South Fork National River and Recreation Area. The National Park Service lists eight thousand archaeological sites in the area. (The Park Service also estimates that at one time there was one moonshine still for every 116 acres of the Big South Fork.)

There is evidence at these ancient sites of tremendous activity between twelve thousand and seven thousand years ago. There is evidence of mussel gathering and of intentional burning of forests to clear land for primitive planting. Evidence also indicates that beginning about seven thousand years ago, and for the next twenty centuries, human life in the Big South Fork area virtually vanished.

When they returned after two millennia, the people of the Big South Fork were hunting smaller game, collecting plants, living in primitive campsites, and moving with the seasons. Between A.D. 900 and 1000, these people left the plateau for good and founded agricultural communities along the Tennessee and Cumberland Rivers. Occasional hunting forays into the mountains were all that linked people with the Big South Fork for the next thousand years.

Long hunters changed all that when they first came to the area in the late 1700s. By 1800 several permanent homesteads had been established, but the fact that life was as hard for these settlers as their prehistoric predecessors is obvious from their choice of place names such as Difficulty, Troublesome, and No Business. Identified historic farm sites include the Clara Sue Blevins Farm and Oscar Blevins Farm near the park's Bandy Creek Visitor Center.

The nature of hardscrabble agriculture helped to make local settlers more Blue than Gray during the Civil War. Unlike planters further south, farmers in the Big South Fork region could not grow cotton and did not rely heavily on slaves. Most residents were fiercely loyal to the Union, sending more troops to serve in the Grand Army of the Republic than with the Confederacy. Indeed, when Tennessee finally seceded from the Union, Scott County seceded from Tennessee and briefly became the Independent State of Scott. The world little noted, nor long remembered, these passionate politics. On most maps of the era, this part of the country was referred to as simply "wilderness."

A portion of that "wilderness" now makes up the Big South Fork National River and Recreation Area. Planned and constructed by the U.S. Army Corps of Engineers, this multi-purpose facility operates under the management of the National Park Service. The Park Service is determined to manage this area in a manner that is responsive to the varying needs and desires of a wide constituency of users while protecting and preserving the diversity of its natural and cultural resources.

The Big South Fork is a wilderness area from the bluff lines down, which means in the parlance of the Park Service, "no vehicles, comforts, or conveniences." On the plateau, however, the Park Service must foster peaceful coexistence among four-wheel drive vehicles, bikers, horses, hikers, hunters, fishermen, and even trappers. Mountain biking and horseback riding continue to be the major draw to the area, which makes for an interesting mix, as horses do not much care for bicycles, nor cyclists for horses. Those coming to view fall colors must remember that they share the area with those in pursuit of deer--we are all learning to share this very special place. 

Howard Baker Jr., Knoxville

http://tennesseeencyclopedia.net/imagegallery.php?EntryID=B044
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Possible Science Curriculum Correlations:
Investigate the fossil evidence found in sedimentary rock layers.

a. Differentiate between the relative ages of fossils in a sedimentary rock diagram.

b. Determine the geologic age of an object using a diagram or a time line. 

Recognize various types of evidence which indicate that life forms have changed over time.

a.
Identify additional lines of scientific evidence, other than fossils, that support the idea of change over time.

Possible Math Curriculum Correlations:

Students will be able to use diagrams or timelines to determine the relative age of objects.

Possible Language Arts Curriculum Correlations: 


Writing: The students will develop grammar, structural, and creative 


skills to portray classroom and outdoor park experiences in daily 



science journal entries and lecture notes.



Reading: The students will be given opportunities to research various 

fossil records and documentation via texts and internet resources.




Speaking and Listening: The students will express ideas clearly and 


effectively in a variety of oral contexts and apply active listening skills 


in the analysis and evaluation of spoken ideas.

Possible Physical Education Curriculum Correlations:



The students will take part in a hike through Angel Falls to explore 


various fossil formations.
*Check the curriculum and standards for your state.
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We are glad that you and your students participated in this Outdoor Learning and Assessment Lab at Big South Fork. Please help us continue to improve and develop this program by taking a few minutes to complete this evaluation. We want to ensure that our programs are serving your needs. 
Name of Teacher(s): 
Name of School:

School Address: 
Program/Location in Park: 
Grade Level: __________________              Date of Visit: ________________________

Name of Ranger(s):
How did you learn about this opportunity?
Did the information provided help you prepare for this trip? 

Was the pre-site material effective?
Please comment on any strengths: 

Please comment on any weaknesses: 

What was the best part of this educational experience? 


 

Please circle your response to the following questions:
1 (high/agree)     2 (medium/OK)     3 (low/disagree)

Overall evaluation: 

Relevant to the curriculum:



1
2 
3


Interest level of students:   



1
2 
3

Age appropriateness:  



1
2 
3     

Effectiveness of pre-site lessons:   


1
2 
3   

On-site program:

Suitable for class size:      



1
2 
3

Content appropriate for age level:  


1
2 
3

Ranger effectiveness: 



1
2 
3
Do you plan to participate in this program next year?        Yes      No
Please return this form to: 



Big South Fork Headquarters 



4564 Leatherwood Road 



Oneida, TN 37841
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Fossil: 
A remnant, impression, or trace of an organism of past geologic ages that has been preserved. Most often fossils are found in sedimentary rock. Limestone, sandstone, and shale are examples of sedimentary rock. 
Paleontology: 
The study of fossils.

Cast Fossil: 
This occurs when minerals fill the hollows of parts or remains of an organism such as animal tracks.
Fossils in Amber:
This occurs when amber or sticky resin from a coniferous plant hardens and contains the remains of trapped organisms such as insects.
Frozen Fossils: 
This occurs when remains of organisms become trapped in ice for many years such as a mammoth.
Imprint Fossils: 
This occurs when organism’s remains leave an imprint on sediments and later hardens to become rock such as a leaf on limestone.
Mineralized Fossils: 
This occurs when minerals replace wood or bone to create petrified wood or mineralized bone fossil.
Relative Dating: 
This form of determining a fossil’s age provides an estimate based on comparing the age of the rock layers found above and below the fossil.
Radiometric Dating:    This form of determining a fossil’s age entails comparing the amount of radioactive element with the amount of non-radioactive element in the rock.
Evolution: 
Change over time.
Geologic Time Scale: A scale that is used by geologist and other scientists to describe the timing and relationships between events that have occurred during the history of the Earth. 
Sedimentary Rock: 
This type of rock is formed when layers of sand, silt, clay, or mud are compressed and cemented together. 
Paleontologist: 
A scientist who studies dinosaur or other ancient fossilized remains.

SUGGESTED REFERENCES

http://en.wikipedia.org/wiki/Geologic_timescale
Glencoe Science. (2003). McGraw-Hill, Inc. Columbus, Ohio.
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The following questions may be used for an inquiry based class lecture. 

DAY 1

What are fossils?


Remnants or traces of past life. They are usually found in sedimentary rock.

Who studies fossils?

Paleontologists and Archeologists 

What are the different types of fossils?


Cast Fossils


Fossils in Amber


Frozen Fossils


Imprint Fossils


Mineralized Fossils

DAY 2

What importance do fossils play in the evidence of evolution? The following are two examples that can be used to answer this question:


Show the changes that have occurred in a particular species.


Show how environments have changed over time.


Show how organisms once appeared.


Show what the organism may have eaten.


Show how the organism may have died.

What other clues, other than fossils, offer evidence of evolution (change over time)? The following may be used as examples:


Cross-breeding of plants 


Antibiotic resistant bacteria


Pesticide resistant insects


Mutations in DNA

How do scientists determine the age of fossils?

Relative Dating- This form of determining a fossil’s age provides an estimate based on comparing the age of the rock layers found above and below the fossil.

Radiometric Dating- This form of determining a fossil’s age entails comparing the amount of radioactive element with the amount of non-radioactive element in the rock.

DAY 3

What is a geologic time scale?

A scale that is used by geologist and other scientists to describe the timing and relationships between events that have occurred during the history of the Earth. The scales are organized by eras and periods. Each era or period has a name and usually contains a brief description of the prevalent organisms of that time and how long it lasted. 

DAY 4  “The Park Lesson”
The park lesson begin with a discussion of a review of the previously discussed information from days 1 through 3. The park ranger or teacher will determine if further discussion is needed for understanding of the standards. Further discussion of the park’s resources will also need to be implemented.
DAY 5  “Post-visit Lesson”
The post lesson will consist of summative and evaluative discussion of the notes and park experiences. The students will research various components of the week’s experiences. 
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Imprint Fossil


Cast Fossil                                 Fossil in Amber
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       Mineralized Fossil                          Frozen Fossil



         (Petrified Wood)
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HOW OLD?  
NAME______________________________________        DATE__________________

	D
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This is an example of fossils found in layers of sedimentary rock. 
Which letter represents the oldest fossil? __________

Which letter represents the youngest fossil? ____________

Explain your reasoning for choosing the answers you did.
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GEOLOGIC TIME SCALE
NAME____________________________________    DATE______________________

	ERA
	PERIOD
	ORGANISMS

	CENOZOIC
	QUATERNARY
	HUMANS

	
	TERTIARY
	HOMINOIDS

	
	
	

	MESOZOIC
	CRETACEOUS
	FLOWERING PLANTS

	
	JURASSIC
	MAMMALS AND BIRDS

	
	TRIASSIC
	CONIFEROUS

	
	
	

	PALEOZOIC
	PERMIAN
	DINOSAURS

	
	PENNSYLVANIAN
	REPTILES

	
	MISSISSIPPIAN
	INSECTS/ARACHNIDS

	
	DEVONIAN
	AMPHIBIANS

	
	SILURIAN
	LAND PLANTS

	
	ORDOVICIAN
	FISH

	
	CAMBRIAN
	TRILOBITES

	
	
	

	PRECAMBRIAN
	PRECAMBRIAN
	BACTERIA


1. What era and period would you find the following pictures?

[image: image11.wmf]                     [image: image12.wmf]
____________________               ____________________           ___________________
[image: image13.wmf]                              [image: image14.wmf]                   [image: image15.wmf]
____________________               ____________________           ___________________

2. Now design a GEOLOGIC TIME LINE using the table provided.
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BOX OF FOSSILS ACTIVITY

As a class, classify the fossils according to their features. Determine if the fossils are cast, imprint, mineralized, amber, or frozen at one time.

CLAY FOSSILS ACTIVITY

Materials:  Modeling Clay and Box of Shells

(Demonstrate the procedure before passing out the clay and shells.).

1. Divide the students into pairs.

2. Pass out one shell and a piece of modeling clay about the size of a student's fist to each pair of students.

3. At their desks, have each pair of students divide the clay into two equal parts. Each student gets one half.

4. Have one student press one half of the clay flat and smooth. Then have the student press the shell gently into the clay, leaving part of the shell sticking out of the clay.

5. Have the second student press out the other half of the clay and put it over the shell in the first half of clay. Have the student carefully press the two pieces of clay together.

6. Have one of the students carefully separate the pieces of clay and remove the object. The print of the object should be seen on both pieces of clay. Review how fossils can be impressions left in the rock after the original object has left or decayed away.

7. Have the students return the fossils to the box and the clay to its containers.
http://juniorengineering.usu.edu/lessons/fossils/fossils.php
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Inquiry Based Lecture and Fossils
Duration: 
50 minutes
Location: 
Classroom
Materials: 
Background Information Page, Pictures of Fossils poster, Clay Fossil Activity, Box of Fossils    (These supplies may be borrowed from the Bandy Creek Visitor Center)
Thematic Unit: 
Fossils
Curriculum Areas:
Science and Writing  

INSTRUCTIONAL STRATEGIES
Learner objectives: 
The learner will: 1) explain what fossils are and how they were formed; 2) identify the scientists who studies fossils; 3) identify the five types of fossils 4) classify fossils according to  their features.
Teacher task (set): 
 Discuss what fossils are, the five types of fossils, and who studies fossils.
Teacher task (overview): 
Use the background information page to guide your lessons.
Teacher task (instruction):  
Lead the class in an inquiry based discussion on what  fossils are, the five types of fossils, and who studies fossils. 
Student task:  
Complete discussion notes, clay fossil activity, and classifying the fossils.
Teacher task (closure): 
Summarize what the students have learned about fossils. 
Student assessment: 
Participation in the discussion and completion of the fossil activity.
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        The Importance and Age Determination of Fossils
Duration: 
50 minutes
Location: 
Classroom
Materials:
Background Information Page, Pictures of Fossils poster, Activities from the Earth Science Videolab FOSSILS Teacher’s Guide (All items available at Bandy Creek Visitor Center)
Thematic Unit: 
Fossils
Curriculum Areas:
Science, Language Arts, and Mathematics

INSTRUCTIONAL STRATEGIES
Learner objectives: 
The learner will: 1) discuss how fossils provide evidence of evolution; 2) discuss other objects or circumstance that provide evidence of evolution; 3) explain the two methods of determining a fossil’s age.
Teacher task (set): 
 Discuss various ways that fossils and other objects or circumstances provide evidence of evolution. Discuss the two methods of determining a fossil’s age.
Teacher task (overview):
 Use the background information page to guide your lessons.

Teacher task (instruction): 
 Lead the class in an inquiry based discussion on how fossils and other objects or circumstances provide evidence of evolution. Discuss the two methods of determining a fossil’s age. 

Student task:  
Complete discussion notes, student activity sheet, and science journal entry.

Teacher task (closure): 
Summarize what the students have learned about fossils. 

Student assessment: 
Participation in the discussion and completion of the fossil activity sheet and journal entry.
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        What is a Geologic Time Scale?
Duration: 
50 minutes
Location: 
Classroom
Materials: 
Background Information Page, Pictures of Fossils poster, Geological Time Chart, white paper, markers
Thematic Unit:
 Fossils
Curriculum Areas: 
Science and Language Arts

INSTRUCTIONAL STRATEGIES

Learner objectives: 
The learner will: 1) identify reasons for the use of a 

                                 
 line; 2) identify the eras and periods that various organisms thrived. 
Teacher task (set): 
 Discuss what a geologic time line is and how they are used to determine the relative age of a fossil.
Teacher task (overview): 
Use the background information page to guide your lessons.

Teacher task (instruction): 
Lead the class in an inquiry based discussion on what Geologic time lines are and how they are used. 

Student task:  
Complete discussion notes, geologic time line activity sheet, and design a geologic time line using the table provided.

Teacher task (closure): 
Summarize what the students have learned about fossils and geologic time lines. 

Student assessment: 
Participation in the discussion, geologic time line activity sheet, and designing a geologic time line.
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  Fossils
Duration: 
2 to 3 hours
Location: 
Leatherwood Ford or Oscar Blevins Farm
Materials:  
Various fossils that could be found in BSF.  Laminated geologic time scales for the students to carry on the hike.  (Fossils and time scales can be found at the Bandy Creek Visitor Center.)  Archeological Notebooks (can be made by stapling notebook or copy paper together). Pencils and rulers.
Thematic 
Unit: Fossils
Curriculum Areas: 
Science and Social Studies

Instructional Strategies

Learner objectives: 
The learner will: 1) explain what fossils are, 2) how various types of fossils are formed, 3) discuss the scientists who would study fossils, 4) discuss how fossils may prove evolution (change over time), 5) demonstrate how to use geologic time scale. 6) measure, draw, and record the findings in the Archaeological Notebook.
Set: 
Show a fossil to the students and ask for a volunteers to explain what it is, how it may have been formed, does it show any proof of evolution (change over time), and where would it fall on the geologic time scale?
Overview: 
Explain to students what various types of fossils are found in BSF. Give a brief summary of what we know about the history of BSF through the fossils.
Instruction: 
Discussion of fossils (see set and overview). Split students into groups (teachers and parents volunteers will be group leaders). The groups will stay together as a whole, but each will be accountable to the appointed leader to ensure safety.
Student task: 
Observe and record the geologic time frame of fossils found on the trail. The students will also measure, draw, and record the findings. All information should be documented in the Archaeological Notebook. 
Closure: 
Gather the students to discuss the types of fossils each group found and recorded. Each group will need to choose a spokesperson for this activity.
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  Fossils
Duration: 
50 minutes
Location: 
Classroom
Materials:
 Computers with Internet access
Thematic Unit: 
Fossils
Curriculum Areas: 
Science, Language Arts, and Technology
Instructional Strategies

Learner objectives: 
The learner will: 1) research various areas where fossils are prevalent; 2) discuss new knowledge that scientists have about fossils 3) discuss what was learned at Big South Fork.
Teacher task (set): 
Discuss where fossils may be more prevalent. Discuss any new knowledge that scientists may have about fossils. Discuss what was learned at Big South Fork.
Teacher task (overview): 
Discuss where fossils may be more prevalent. Discuss any new knowledge that scientists may have about fossils. Discuss what was learned at Big South Fork.

Teacher task (instruction): 
Discuss where fossils may be more prevalent. Discuss any new knowledge that scientists may have about fossils.  Discuss what was learned at Big South Fork.
Student task:
 Research various areas where fossils are prevalent and new knowledge that scientists have about fossils. Type or write a one page synopsis on what you learned about Big South Fork.

Review what has been learned about fossils, age determination of fossils, geologic time lines, and Big South Fork.
Student assessment: 
Typed or written one page synopsis on what you learned about Big South Fork.
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UNIT MATERIALS
Modeling clay

Box of fossils—Bandy Creek Visitor Center
Basket of shells

White paper

Markers or other coloring utensils

Pictures of fossils (poster)—Bandy Creek Visitor Center

ADDITIONAL RESOURCES (optional)
Junior Paleontologist Activity Book   (Contact Park in advance to obtain these)
www.cr.nps.gov/archeology/public/kids/index.htm 

