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collecting Mussels
Title of Lesson: Random Sampling and Collection of Marine Mussels 
Objective:  To understand proper sampling and collection techniques
Designed by: Hilary Hayford and Dr. Simona Bartl (sbartl@mlml.calstate.edu) 
Background

This activity fulfills the following Science Standards: 

· California State:
· Investigation and Experimentation (With student participation in the experimental sampling design.)

· Grade 7: a, b

· Grade 8: a

· Grades 9-12: a, b

· National:  

· Content Standard A: Science as Inquiry

· Content Standard C: Life Science

· Content Standard E: Science and Technology
Safety

See Safety in the Field Handout.

Materials/Resources

In order to complete this lesson, the following materials are needed. 

· Snack size resealable plastic bag (1/student)

· Wet wipes or paper towels and soap (to clean hands in the field)

· Ice or coldpacks (enough to cover bottom of bucket)

· Permanent markers

· 5 m transect line—either a meter tape or a pre-measured string with increments marked every 10 cm (if using a string, label marks with flags of colored tape for ease of use)

· List of randomly generated numbers 

· Bucket or cooler (approx. size 2 gallon, with handle to transport mussels)

· Fish & Game fishing license (state issued)

Procedure                     
Time needed for lesson

· Preparation: variable time researching collection sites and obtaining fishing license, plus 15 minutes to gather materials

· In field: 35-45 minutes (not including travel time)

Preparation: 

1. Select a site

This protocol is written for sampling on a dock.  However, Bay mussels are common in harbors and other protected marine inlets.  Consider using sites that have been previously sampled and reported in Braby and Somero (2005) and Sarver et al. (1993) (in PDF format in the “Papers” folder of the CD).  Some researchers have found that Mytilus trossulus was more common than Mytilus galloprovincialis in lower temperature, fluctuating salinity areas.  So part of your school project may be to identify those local areas and look for mussels at those sites.

The California mussel, Mytilus californianus, lives on the exposed rocky coast.  These mussels can be used as a substitute for Bay mussels for the dissection, DNA extraction, and ITS PCR and restriction digest protocols only.

2. Obtain fishing license

For general information on obtaining a fishing license see:

http://www.dfg.ca.gov/licensing/fishing/sportfishing.html
One day license fees are $11.30 for California residents:

http://www.dfg.ca.gov/licensing/fishing/fishdescrip.html
3. Select a day/time

Bay mussels can usually be collected at any tide if you are collecting from a pier or floating dock.

If you decide to collect California mussels in the rocky intertidal and Bay mussels from sheltered rocks and pilings you will need a tide +1.0 ft. or lower. Lower is better. Good predictive tide charts that allow you to specify a location, date and time are found at:

http://www.saltwatertides.com/dynamic.dir/californiasites.html
4. Design a sampling scheme

When collecting mussels, it is a good idea to design a random sampling scheme.  This means that while you may choose a target site, you do not collect the same size mussels from the same patch every time you sample.  Random sampling will prevent accidental biases like only collecting the largest individuals in a population.  Student participation in the design is encouraged.  

In the random sampling scheme below, a list of random integers was generated to represent the locations along the transect line to collect.  Each number represents the number of centimeters from the 0 m mark on the transect line. The list was generated at the following website:

http://www.augustana.ab.ca/~mohrj/algorithms/randpick.html
We input: 20 random numbers ranging from 1-50 to yield 20 numbers per 5 m transect.

5. Gather all materials

Field collection:

Suggested organization: Work will be in pairs. Each person will collect two mussels. If sampling from a small dock, dividing the class into groups of no more than 10 students is recommended. Have groups spread to different parts of the dock to minimize rocking and make it easier to complete task.

1. When you reach the dock to be sampled, select the finger of the dock with the most room (no boats or other vehicles). Stretch transect line along the edge of the dock from 0 m to 5 m.

2. Use list of randomly generated numbers to determine where along the length of the transect line mussels will be collected.  Interpret each number on your list as 10 cm. (1 = 10 cm, 18 = 180 cm or 1 m 80 cm, etc.)  The instructor will assign 2 random numbers from the list to each group of students.  

In the event that there are no mussels at the number selected, cross out that number and proceed to the next number listed.  If you reach the end of the list, move the transect line to a new portion of the dock and start from the top of a new list.

3. One person from each pair is the collector while the other is the assistant (then roles are reversed).  The first person lays flat on the dock such that s/he can reach over the edge. The second holds all supplies as well as stabilizes his/her partner.

4. The first person to collect finds the appropriate centimeter mark on the meter tape and reaches over the side of the dock at that mark.  Feel along the side of the dock, reaching continually farther under the dock without reaching to the left or right until you encounter a mussel or can reach no farther.  The first two mussels felt are collected.  Use a combination of pulling and twisting to detach the mussels.

It is important to the random sampling design that the mussels collected are the first ones encountered.

5. Place collected mussels in a plastic bag, and label the bag with your name.

6. Once the first member of the pair has collected two mussels, the collector and assistant switch roles.

7. When each person has succeeded in collecting two Bay mussels, place all labeled bags into a bucket for ease of carrying. 

 If you have a considerable distance to travel (more than 20 minutes), place some ice or cold packs in the bucket to keep the mussels alive, but be certain that bags are sealed—freshwater will kill the mussels!
Sorted list of randomly generated numbers: 20 numbers per 5 m transect.

	List 1
	List 2
	List 3
	List 4
	List 5
	List 6
	List 7
	List 8
	List 9

	2
	1
	1
	1
	2
	3
	3
	1
	3

	3
	2
	4
	2
	3
	4
	5
	8
	4

	10
	10
	6
	3
	8
	6
	7
	9
	7

	15
	11
	7
	4
	13
	12
	9
	10
	8

	16
	15
	8
	5
	15
	14
	12
	12
	10

	19
	16
	10
	6
	17
	15
	13
	13
	16

	23
	18
	12
	8
	18
	17
	16
	16
	17

	24
	21
	13
	12
	19
	20
	23
	19
	20

	27
	22
	14
	17
	20
	22
	24
	22
	21

	29
	25
	20
	19
	23
	27
	25
	23
	22

	30
	26
	21
	23
	28
	28
	28
	24
	24

	31
	27
	28
	24
	32
	29
	30
	28
	25

	34
	28
	30
	28
	35
	32
	31
	31
	28

	36
	34
	31
	29
	36
	34
	38
	33
	32

	37
	35
	32
	30
	37
	37
	39
	34
	34

	39
	38
	34
	31
	38
	38
	41
	37
	37

	41
	40
	38
	32
	42
	39
	43
	42
	38

	46
	44
	39
	40
	43
	42
	46
	44
	40

	47
	48
	41
	46
	47
	48
	47
	46
	44

	50
	50
	47
	49
	50
	50
	48
	47
	45
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