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Introduction

A. Purpose of the Curriculum

Even without its spectacularly decorated caves, Carlsbad Caverns National Park would still be a special place to geologists. It is a world-class site in which to study ancient reef environments and had contributed greatly to our knowledge of carbonate shelf structures. When the caves of the park are added in, it creates a location second to none in the unique beauty of its surface and the mystery of its depths.

This curriculum is designed to assist the middle school teacher who wants to introduce some of the special geology of Carlsbad Caverns National Park to their students. While a background in geology is helpful, it is not a prerequisite. By studying the background material provided and doing a little library and Internet research, most teachers should be able to comfortably teach the lessons contained here.

On the following pages, I have included a description of the lesson format and suggestions of fieldtrips to take to Carlsbad Caverns National Park. Please read these prior to using this curriculum. Hopefully they will give you more insight into the author’s intent and the manner in which this guide was written.

B. Format of the Curriculum

The curriculum is broken into six units. Each unit has an opening page in which the topic of that unit is discussed. Each of the lessons is then written in the following format:
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Lesson Title

Brief description of the lesson that can be used as an opening query for your students.

Summary: Brief summary of what the lesson will cover.

Duration: Estimated duration of the lesson and activity. Your mileage may vary.

Setting: Most are done in a classroom or lab, but some are also messy. This tells where you may want to do the activity.

Vocabulary: Key vocabulary words are listed here and defined in the glossary.

Standards/Benchmarks Addressed: State standards and benchmarks are keyed to the standard and benchmark section at the back of the curriculum.

Objectives

Students will:

· objectives of the lesson are listed here.

Materials

Materials needed for demonstrations, the lesson, or activities are listed here.

Background
This section contains enough background material to get you through the lesson. You may want to do your own background research, as well.

Procedure

Warm up: This section describes some possible opening activities to focus students on the topic of the lesson.

Activity

1. This is a detailed description of the activity.

2. Unlike many chemistry labs, you are allowed to experiment outside the bounds!!

3. Use these activities as an opportunity to explore with your students.

4. If they ask, “What if...” feel free to modify the procedure to try to answer their questions.

5. DO NOT STRESS OUT!!

6. HAVE FUN!!

Wrap Up: This section contains suggested discussion topics and activities to bring closure to the lesson.

Assessment

Have students:

· Do something to prove that they have learned.

· These are only suggestions.

· You know your students. Modify the assessment to meet the needs of your class.

Extensions

These are other activities that you might want to do to extend the lesson or to allow your students to continue to explore.

Resources

These are the resources used in writing the background material and contain valuable information. Some are very easy to follow, others are quite technical.

But there are many more resources than those listed here. The most valuable resource is people. The National Park Service, the Bureau of Land Management, the Forest Service, and Soil and Water Conservation Service, your county extension office and many local businesses all have people who can help. Most would welcome the opportunity to speak to your students. Contact them.
C. Suggestions for trips to accompany this curriculum.

During a regular tour of Carlsbad Cavern, or a tour of Spider Cave or Slaughter Canyon Cave, have students look for the following features. Lessons from this curriculum that describe the features have been listed as well.

1. speleothems such as stalactites, stalagmites, and columns and features such as joints, or cracks in the bedrock, that control their growth – Hangy Downys and Sticky Upys; Nature’s Acids
2. directional speleothems – Not Just Your Average Decoration
3. evidence of microclimates – It’s a Small World
4. fossils – Meet My Pet Fossil, Rocky
5. gypsum – Stinky Gas and Alabaster
Hike up Slaughter Canyon in Carlsbad Caverns National Park or McKittrick Canyon in Guadalupe Mountains National Park. Point out and discuss the rock features seen on the canyon walls. Among these should be the massive Capitan Reef formation that forms the large, tan cliffs in the canyon. This was part of the main reef. Also, pay attention to the horizontal layers that begin up the canyon and end at one of the cliffs or near the edge of the escarpment. These are the backreef layers. They were deposited in the lagoon between the reef and the shore. Have the students look for fossils and try to describe what organism may have formed them. Have students look for evidence of joints, or vertical cracks, in the hillsides. Also, have students look for and describe evidence of weathering and erosion. – A House Made of...Sponge?; Is it Limestone, or Did I Get Gyped?; Meet My Pet Fossil, Rocky; You’re Stressing Me Out!; Achy Breaky Earth; Ice Wedgies!; Flash Flood Fantasy
While at the Carlsbad Cavern National Park visitor center, walk to the edge of the escarpment and point out and discuss the following with the students:

1. The escarpment parallels the basin-ward side of the ancient reef. The slope of the escarpment is probably similar to the actual slope of the ancient reef. – A House Made of...Sponge?
2. The flats you are looking on are full of basin deposits, formed in the ancient basin. – Old Salts; Is it Limestone or Did I Get Gyped?
3. The light colored areas in the basin are probably gypsum, one of the rocks deposited in the ancient reef. – Old Salts
4. Look for evidence of joints and horizontal layers. If they are not readily visible in the rock, look for lines of dark green vegetation. Plants will grow along joints or the boundaries between layers due to the water stored in those features. – You’re Stressing Me Out!; Achy Breaky Earth; Drip, Drip, Drip
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