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Purpose

This lab is designed to familiarize you with the rocks and sediment making up the ocean crust and the surrounding coastal areas.  Though the focus of this lab is on the Pacific Northwest what you’ll learn in this lab applies to much of the world’s oceans and coastlines.
Lab Objectives
· To identify 10 rock and sediment samples which are common to the Pacific Northwest coast and ocean.

· To determine where in the Northwest the samples that you identified might be found.
· To construct a rock/ sediment cycle flowchart showing the relationship between the samples in your collection.

· To observe and compare sand samples from five different locations.
Materials

· Rock and sediment sample set
· Hand lens (magnifier)
· Colored pencils
· The program GeoCycle – Refer to the course website for this link.
Write up


Your write up for this lab should include this handout with all the tables and figures completed.  Answer all questions asked in this handout in complete sentences.  You may either edit an electronic copy of this handout to do this or hand in a hard copy with tables and figures completed by hand and questions typed on separate sheets of paper.  Do NOT hand write answers to questions in the margins of this handout or on the back of handout pages.  This is very hard for me to read.
Background

Types of geologic materials


The floor and continental margins of the world’s oceans consist of three basic types of solid material.

· Minerals are naturally occurring solids that are either chemical elements or compounds.  A mineral generally has a well-defined geometric shape (crystal structure), possesses well-defined chemical and physical properties by which it can be identified.
Additional information about minerals found on-line at

< http://www.artemis-science.com/Media/InfoMin.swf >

· Rocks are solid mineral aggregates.  Geologists generally divide all rocks into three major categories.

· Igneous - Rocks formed when magma (molten rock) cools.

· Sedimentary - Rocks formed when fragments of other rocks are compacted and cemented together.  Sedimentary rocks are also formed by chemical reactions that occur in seawater and the activity of living organisms.

· Metamorphic - Rocks formed when preexisting rocks are partially recrystallized by heat and pressure.

Additional information about major rock types found on-line at

< http://www.artemis-science.com/Media/InfoGeoCycle.swf >

· Sediments - Fragments of rock or mineral.  Sediment types include gravel (fragments 2 mm or larger), sand (1/16 to 2 mm), silt (1/16 to 1/256 mm), or clay (<1/16 mm).  Seafloor and coastal sediments are often mixed with organic material (plant and animal remains and wastes).  
Additional information about sediments found on-line at

< http://www.artemis-science.com/Media/InfoSediments.swf >

The rock/ sediment cycle
     
Rocks and sediments are constantly being converted from one form into another by the interaction of natural processes occurring within and on top of the earth’s crust.  One set of processes, gradational agents (also called surficial processes), level the earth’s surface by breaking rock down into sediments and transporting them to low areas such as ocean basins.  The other set, agents of uplift (also referred to as internal processes), produces irregularities in the surface via volcanic action and deformation of the earth’s crust.  The diagram below (Figure 1), which is called the rock cycle, shows how rock and sediment change as a result of these processes.

Additional information about the rock/sediment cycle found on-line at

< http://www.artemis-science.com/Media/InfoGeoCycle.swf >
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Figure 1 – Rock/sediment cycle diagram and a generalized section of the earth’s crust showing where various types of materials tend to be found.


Major steps in the cycle:

1) Igneous rock is produced magma rises into the crust or to the surface and cools.

2) Surficial processes break down rocks at the earth’s surface into sediments.

3) Sediment is transported “downhill” and deposited in basins, where it is buried and lithified into sedimentary rock.

4) Sedimentary rock is either pushed up to the surface where it is broken down into sediment or else buried deeper where it is either metamorphosed or melted.

.    

Method


This lab is divided into four interrelated parts.  Because these parts are sequential you should do them in order, completing each part before moving on to the next.

Part 1 – Rock and sediment identification
Use the identification key in this handout (Figure 2) to identify all of the rock and sediment samples provided to you.   To use the key follow these three steps:

1.  Determine whether the sample is a rock or sediment.  

2.  If the sample is a rock, determine what rock it is.   Record the name in the second column of Table 1.  Also determine what type of rock it is (igneous or sedimentary) and record this information in the third column of table 1.   
3.  If the sample is sediment, determine what type it is.   Record this information in the second column, and then in the third column note that the sample is sediment. 

Part 2 – Locating the sample in the Pacific Northwest and surrounding ocean

To complete this part, you must first identify each of the samples in your set.  Once you have done this consult the geologic map in this handout (Figure 3) to find where each sample’s identified rock or sediment type might be found.  Record the information in the last column of Table 1.    Since many of the samples are found in multiple locations, make sure to record all the possible locations for each sample.
Part 3 – Determining the relationship between samples

In this part of the lab you’ll be using the program “GeoCycle” to explore how any one material in the set you just looked at can be transformed into another set.  Before doing this part of the lab watch the “Using GeoCycle” video on the course web site.  Also make sure to read all of the main information screen in the program (this is the screen that is right after the title screen).  Once you have done this, do the following…  

1. Write the names each of the 10 samples you identified onto a sheet of paper.  
2. Launch GeoCycle and select the simulator module from the main information page.

3. Select a list of either sediment, igneous, metamorphic, or sedimentary rock found in the program by clicking on the appropriate name on the geologic cycle diagram on the simulator directory frame.

4. Select the sample you want from the directory that comes up.

5. Once you’ve accessed the frame for that sample alter it by clicking on one of the green dots on the arrows in the geologic cycle diagram.

6. Once you’ve created another material by altering the sample that you selected record what you did by drawing a flowchart that contains the sample you started with, the one you ended with, and the process that it took to alter it.

For instance to change basalt in silica rich sand you would needed to select moderate weathering.  You’d represent all this by a diagram that would look like this.

Basalt -- (Moderate weathering) ---> Silica rich sand
7. Next, beginning with what you ended with in step six alter the sample to become a new material.  In other words try lithifying the silica rich sand.  Again record what you began with, what you ended with, and the process you selected to produce this transformation.

When you finish, you should have either a single flowchart or a set of flowcharts that contain all ten samples found that you identified.  I will warn you before hand that it is extremely unlikely that you’ll be able to create a single flowchart containing all ten samples.  So feel free to go back to a directory and start over again with the same sample you started with or another sample in your set.  Also be warned you have a lot of options in terms of what you can do to any one sample, so no two student’s flow chart will look alike.  What I look for at the end is that you’ve accurately recorded what you did in the form of a flowchart or a set of flowcharts, and that you have somehow dealt with all ten samples.

Part 4 – Observing sand samples

In this last part of the lab you will be comparing sand samples from different parts of the world to each other.  To do this you will be looking at each sample and drawing and describing what you see when you do so.  To accomplish this do the following with each of the samples that you are given.

1. Look at one part of the sample with a hand lens.

2. In the space provided in table 2 draw ten of the grains that you see through the lens.  To draw a grain draw its outline and then use your colored pencils to represent its color.  When you draw a grain outline what is important to represent is if the grain is rounded, angular, or some place in-between (sub-angular).  Also, when you are drawing the grains pay attention to relative size.  In other words if all the grains in the sample are the same 

3. In the space provided in table 2 describe each sample in terms of the shape and size of the grains, the range of grains sizes, and the percentage of the sample that is either rock (lithic) or organic (shells or plant fibers) fragments.
Follow up questions


If you downloaded this handout in word (.doc) format, type each of your answers after each question.  Answer each question in complete sentences.   If you are not using this handout to write your write-up, make sure to include the questions with each of your answers.

1.  Starting at point 4 (the mouth of a stream on the Olympic Peninsula) describe the sequence of sediments you find as you move from the mouth of the rivers due west into Cascadia Basin.   Note the stream is rather fast moving so the principle sediment that you find on the stream floor is sand and gravel.
2. Most of the rocks in the coastal mountains are lithified marine sediments.  Some even contain fossil shellfish, fish, and crabs that testify to this origin.  Speculate how these rocks got there.

3. Sand is present in much of the Northwest deep ocean sediment.  However, as you move further out to sea, the sediment becomes finer (more clays and silts and less sand).  Speculate why this happens.

4. Where does the sediment that makes up the Astoria Fan come from? Be specific and explain how you reached your answer. 

5. What igneous rock is found in both the Northwest ocean basin and on land?  Where in the basin does it appear? 

6. Based on your observations about the samples you identified, where would you NOT want to build a house on the Oregon coast?  Explain your answer.

Table 1 – Data table for part 1 rock and sediment identification.  

If you downloaded this handout in word (.doc) format you can type your answers in the appropriate table cells.

	Sample 

Number
	Sample 

Name
	Sample 

Type
	Where this sample can be found in the Pacific Northwest

	1


	
	
	

	2


	
	
	

	3


	
	
	

	4


	
	
	

	5


	
	
	

	6


	
	
	

	7


	
	
	

	8


	
	
	

	9


	
	
	

	10


	
	
	


Table 2 – Data table for part 4 sand observations

If you downloaded this handout in word (.doc) format you can hand draw your sand sample observation and then scan or photograph your drawings.  Once you’ve done this you can paste the pictures into the appropriate cell in the second column of the table.

	Sample label
	Sample sketch
	Description of shape
	Description of size
	Description of composition

	A


	
	
	
	

	B


	
	
	
	

	C


	
	
	
	

	D


	
	
	
	

	E


	
	
	
	


Figure 2 – Identification flowchart for the samples listed in part 2.  This is a decision-making flowchart that starts with you determining if the sample is a rock or sediment, and ends with a specific identification.  For each of the rock the rock type is listed below.
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Figure 3 – A highly simplified geologic map of the Pacific Northwest Ocean Basin.

Patterns correspond to rock and sediment types, as well as mixtures of sediment.  Each of the numbers on the map corresponds to locations for which more detailed information is available.  See the following page for the key for these locations.
Additional information about locations 1-8 on the geologic map (figure 3)

1) Astoria Oregon - Beaches with black magnetite sands.  Long Beach Washington - Extensive sand spits.

2) Florence - Large beach and dune area with light colored sands.  

3) Tillamook Bay - Small sand/ gravel beaches along coastline.   Sandstone cliffs ring many of the beaches.    The bay is an estuary with organic / silica rich muds (silt /clay mixtures).  

4) Coastal unit of the Olympic National Park - Sandy beaches with cliffs of sandstone and conglomerate.  

5) Olympic National Park – The interior mountains are composed of basalt, conglomerate, sandstone, and some metamorphic rocks.

6) Blanco Fracture zone - Magnesium rich clays.  

7) Vernonia Oregon - Sedimentary Rock with abundant marine fossils.  

8) Klamath mountains – Limestone, granite, gabbro, and metamorphic rock.
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