Field: Intertidal Ecology and Diversity

at Figurehead Point, Stanley Park (near Lumberman’s Arch)
Intro video: https://www.youtube.com/watch?v=qOccnZcPnRg
Date:





     Time:                          (3h)


Intertidal Zone: the area between the high and low tides. It can be divided into high, middle, and low zones. Below the low zone lies the subtidal. Above the high is the spray zone.

Intertidal Zonation: the pattern of distribution of organisms in the intertidal zone.


Purpose:
1:  Explore seashore biodiversity 
2:  Identify adaptations of organisms to intertidal habitats.

3:  Identify variables important in the distribution and abundance of organisms 

Bring:

· Waterproof footwear:
· Hip waders (we provide) or your gumboot, hiking boots, or running shoes plastic bags over your socks.
· An identification guide such as:

· Explore the Rock Shore at Stanley Park Nature Vancouver https://mariabiocourses.files.wordpress.com/2020/11/nature_vancouver_intertidal_pamphlet.pdf
· Or: A key from the lab - Observation and Identification of Intertidal Organisms​​
· Life in the Pacific Ocean, by Richard Cannings and Sydney Cannings

· Between Pacific Tides, by Ricketts, Calvin and Hedgpeth, Rev. Phillips


· Clipboard and paper and pencils.

· Species survey sheets (attached)

· Seasonally appropriate and waterproof clothes, a hat and sunscreen (if day trip)
· VCC will bring: field kits with caliper, thermometer, magnifying glass, refractometer, field guide.  Plus: shovel, hip waders, sampling quadrats (get a kit from the lab personnel or the instructor) and beach seine.
How to Get To Lumberman’s Arch:  Drive (carpool) – there is a parking lot near the waterpark.  The number 19 bus takes you to the loop. (See the introductory video).
Beach Behaviour: Respect the environment and the marine organisms. Use all of your senses to gather information but avoid unduly disturbing organisms. When you turn a rock over, replace it to its original position. That’s someone’s home! Collect organisms only when cleared by or requested by an instructor.

Learning Objectives:

1. Identify and describe the natural history of at least six common organisms you encounter in the intertidal zone.

2. Make careful and accurate drawings of these organisms.

3. Measure salinity with a refractometer and measure temperature of air and water with a thermometer.

4. Measure sizes of barnacles and mussels and correlate their sizes to their locations in the intertidal zone.

5. Make concise and organized field notes.

6. Identify eight factors, six abiotic and two biotic, that influence the distribution of intertidal organisms.

7. Recognize intertidal zonation and explain how environmental factors affect distribution of intertidal organisms.

Part 1: Marine Intertidal Biodiversity  (2 marks each = 12)

Complete the species survey sheets on the following pages. Your notes fall under five headings: 

· Identity. Use your key to find the common and scientific names of each six organisms. If the key doesn’t do it, use field guides and instructors.

· Category. Your six organisms are to include two motile (moving) animals, two sessile (attached) animals, and two macroalgae. 
· Drawing. Make a careful and accurate drawing of each of the organisms. Measure each organism’s dimensions with callipers, ruler, or the quadrat. Place a scale with your drawing so we know its actual size. You may wish to make a digital photograph and refine your drawing later. 
· Habitat description. Describe the specific location where you find each organism. First estimate its distance from the sea wall (ok to be on the sea wall), then describe whether its under a rock, attached to the top of the rock, etc. You can’t be too detailed.
· Describe adaptations. Carefully describe, using your drawing when appropriate, how each organism is adapted to survive in the intertidal zone. Examples are: large foot to hold on to rock, quick burrowing, slimy covering.

Name






Date


Mark

Field Entry 1: a motile intertidal animal




 Species:

Habitat:

Drawing: (remember the scale)

Adaptations for intertidal survival:

Field Entry 2: a motile intertidal animal

 Species:

Habitat:

Drawing:

Adaptations for intertidal survival:

Field Entry 3: a sessile intertidal animal

 Species:

Habitat:

Drawing:

Adaptations for intertidal survival:

Field Entry 4: a sessile intertidal animal

 Species:

Habitat:

Drawing:

Adaptations for intertidal survival:

Field Entry 5: a macroalgae

 Species:

Habitat:

Drawing:

Adaptations for intertidal survival:

Field Entry 6: a macroalgae

 Species:

Habitat:

Drawing:

Adaptations for intertidal survival:

Part 2: Barnacle/Mussel Survey (6 marks)

Barnacles, Chthamalus dalli, and mussels, Mytilis sp., are two abundant sessile intertidal filter feeders that attach to rock surfaces and one another. Both produce planktonic larval stages that settle wherever they can. Mussels, unlike barnacles, can move about prior to permanent settlement. Both organisms feed only when immersed. Predict (before you look!) where in the intertidal zone you would find the largest individuals, and why.

Now you will test your hypothesis. In groups of 3 or 4, measure the diameter of five of the largest barnacles and the length of five of the largest mussels from each of three sites with callipers as instructed. One site will be on the sea wall, one by the water’s edge, and one in between. Fill in the following 

	Water’s Edge
	Mid-way
	Sea Wall

	 barnacle           mussel
	 barnacle            mussel
	 barnacle            mussel

	1                 1
	1                  1
	1                  1

	2                 2
	2                  2
	2                  2

	3                 3
	3                  3
	3                  3

	4                 4
	4                  4
	4                  4

	5                 5
	5                  5
	5                  5

	Mean       

                mm                 mm
	                 mm                 mm     
	                mm                 mm


Does your data support your prediction?

Explain how your data support or do not support your prediction.

What is an additional question regarding the size or distribution of barnacles and mussels?
Part 3: Abiotic Features of the Intertidal Zone (6 marks)
Record temperatures with a thermometer

1. Air temperature near a cluster of intertidal organisms with thermometer bulb dry:

2. Air temperature near a cluster of intertidal organisms with thermometer bulb wet:

3. Why measure wet and dry bulbs?

4.  Water temperature at the ocean edge (submerge thermometer carefully):

5. Water temperature in a tidepool:

6.  Which sites would have higher temperatures in the summer?

7.  Which sites would have higher temperatures in the winter?

8.  Why measure in these different locations?

Record salinity with a refractometer

An instructor will demonstrate the use of the refractometer. 

1. Sample from a tidepool:

2. Sample from open water:

Identify two factors that lead to salinity fluctuations in the intertidal zone.

Part 4: Biotic Factors Determining Distribution (8)

While abiotic factors limit upward distribution in the intertidal zone, biotic factors limit downward distribution. Competition and predation are most important. Competition occurs when individuals of the same or different species seek the same resource, and that resource is limited.
Look around for and describe a specific case of interspecific competition. Then place a .5m2 sampling quadrat over your case and describe one additional cases of interspecific competition within the quadrat.

What limiting resource(s) might initiate the competition in each of your cases?

How might this competition determine the distribution of the organisms you describe?

Within the same quadrat, describe evidence of intraspecific (within the species) competition.

Look around for and describe evidence of predation.

How might one of your examples of predation determine the distributions of predator and prey?

Use the space below to enter questions that you have about your intertidal experience. (2 marks)

Field Assignment:

Your field assignment is the submission of the completed data and the questions on these sheets.
Due: One week after the field trip on the first class day.

