

Unit/Lesson Sketch Title: Surface features 

Team Members: The gneiss guys 


	Target Performance Expectations: 
	The following unit/lesson sketch builds toward the following Performance Expectations: 
· PE HS-ESS2-7: Construct an argument based on evidence about the simultaneous coevolution of Earth’s systems and life on Earth.  

	Phenomenon:
	Rod-shaped depressions/holes are exposed in the rock surface. The holes come in pairs and are often in a U-Shaped pattern.  Inside the depressions the rock is a different color.  [image: ][image: ] (include images, data, Google Earth links, etc. that may be useful in launching the phenomenon) Google Earth Image

	Target Student Explanation/Argument:
	Text and/or model/graphic organizer (less than 10 sentences) 
Feedback between the biosphere and Earth systems cause continual co-evolution of Earth’s surface. Arenicolites are trace fossils, rod-shaped holes in the rock surface.  They are seen in pairs and create a U-shaped tunnel  between the two.  These are thought to be created by a cambrian aged annelid (worm).  Trace fossils are evidence of early life, in this case invertebrate life.  Organisms themselves are not left behind but rather the evidence such as boring seen in the sedimentary rock of the area.  (rock type tapas sandstone, trace fossils from worm burrowing holes that have been exposed to the atmosphere.  Exposure to atmospheric conditions resulted in desert varnish.  Areas with the worm burrows are darker perhaps due to biochemical processes, i.e. chemical weathering).

The exposure of the rock surface to atmospheric conditions leads to a condition known as desert varnishing.  Desert varnish, also called Patina, thin, dark red to black mineral coating (generally iron and manganese oxides and silica) deposited on pebbles and rocks on the surface of desert regions. 

Britannica, T. Editors of Encyclopedia (2018, August 10). desert varnish. Encyclopedia Britannica. https://www.britannica.com/science/desert-varnish



	Focus Science and Engineering Practices: 
	Which 1 or 2 SEPs are most beneficial (Include graphic organizer/tool link if needed)?  Ask questions that arise from careful observation of phenomena, or unexpected results, to clarify and/or seek additional information.  Ask questions that can be investigated within the scope of the school laboratory, research facilities or field, (e.g. outdoor environment) with available resources and, when appropriate, frame and hypothesis based on a model or theory.   Planning and carrying out investigations. Select appropriate tools to collect, record, analyze and evaluate data. 

Asking Questions

	Focus Crosscutting Concept: 
	What is the focus of the CCC (Include graphic organizer link if needed)?  Empirical evidence is required to differentiate between cause and correlation and make claims about specific causes and effects. 

 Graphic Organizer: Cause and Effect





Target Sub-Concepts:
1. What are the key concepts/big ideas that students need to develop/build upon that you identified within the explanation that will guide the focus of each activity/lesson?  The many dynamic and delicate feedbacks between the biosphere and other Earth systems cause a continual co-evolution of Earth’s surface and the life that exists on it. 
a. Types of weathering
b. Fossil formation

2. Continue as needed based on the target  explanation. 
a. As dew and soil moisture brought to the surface by capillarity evaporate, their dissolved minerals are deposited on the surface; studies indicate that the varnish materials generally are extracted from the surrounding rock and earth material. Wind abrasion removes the softer salts and polishes the patina to a glossy finish. The rate of varnish formation varies: it generally is thought to take about 2,000 years for it to form in arid areas, because it coats artifacts and natural objects known to be of such antiquity; but it has formed in less than 50 years in the Mojave Desert. Both high evaporation rates and sufficient precipitation are necessary for desert varnish formation. 
b. Compared to other locations, i.e. Red Rock.  
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