Pre-lab Assignment – Mudflats

Name: __________________________________	850_____________________________

Date: ______________________________________

All pre-labs need to be completed prior to coming to lab.  You will hand these in to your TA before class.  If you don’t complete the pre-lab assignment then you will NOT be allowed to participate that week's lab/field trip and you will receive a zero grade for that particular lab.  

Please provide brief answers or calculations to the following questions in the space provided.  Refer to your lecture notes and textbook for background information.
1. What are meiofauna? What are infauna?


2. What important physical factor changes as one descends past the RPD? How does the RPD affect infaunal diversity?


3. How do sandy and muddy habitats differ in water flow, porosity, and permeability?



4. What are the primary feeding modes utilized by soft-sediment infauna?


5. Use a tool such as randomnumbergenerator.com (or the ‘rand’ function in Excel) to generate a list of 20 random numbers between 0 and 30 and 5 random numbers between 1 and 360. Keep this list on a separate piece of paper; you will bring it into the field with you.
6. What is the one thing you should NOT do to your Falcon tubes?


Objectives
In this lab, you will: 
1. Learn to sample identify, and become familiar with common soft-sediment organisms
2. Apply techniques for random sampling of benthic habitats
3. Visualize the RPD and measure its depth in different locations and sediment types
4. Collect meiofauna samples for later analysis 

Background: RPD
Ecologically, the most important physical parameters that control the abundance and diversity of macrofaunal organisms are water concentration, salinity, and oxygen.  The distribution of oxygen plays a critical role in the ecology of meiobenthic systems because it sets limits on aerobic respiration. On most sandy beaches or mudflats, O2 availability declines slowly with depth, then abruptly drops to very low levels (< 3 g O2 cm-3 min-1). This zone of low oxygen is called the redox potential discontinuity (RPD). You may be familiar with this layer if you have ever dug a hole at the beach. As you go deeper you may smell the familiar “rotten eggs” of hydrogen sulfide (H2S). Hydrogen sulfide is a byproduct of anaerobic metabolism. Above the RPD organisms can respire aerobically, below the RPD they cannot. The depth of the RPD is controlled by two interacting factors: water motion and grain size of sediments. High water motion and large grain size increases the depth of the RPD. Low water motion and small grain size decreases the depth of the RPD. The depth of the RPD is the main physical factor that determines the diversity of organisms in the meiofauna. High community diversity is typically found above the RPD. Below the RPD a smaller set of organisms depend on aneorobic metabolism. Within the RPD region itself there is a mixed community that consists of both aerobic and anerobic organisms. All this ecological structure can change in a matter of a few centimeters on sandy beaches!  The RPD and gradients in other physical parameters are not static in time, but change with the tidal cycle as well as by season in temperate areas. The meiofauna is a relatively mobile community and will migrate vertically and horizontally following changes in physical parameters related to the tides and the season. It is also important to stress that biological factors such as competition within and between species and predation undoubtedly interact with physical factors to affect distribution patterns and diversity in this system. There is much less experimental research done on biological factors in the meiobenthos. Part of the problem stems from the technical difficulties of working with small organisms. A second technical challenge is the transient nature of shifting sands.


Methods 
Sampling soft-sediment habitats
We will use a transect/quadrat approach to sample one mudflat and one sandy (or sandier) habitat. When sampling habitats using quadrats, it is important to employ a randomization procedure to place the quadrat, so that subconcious (or concious!) tendencies do not lead us to sample locations that seem to agree with our preconceived hypotheses. We will utilize a common technique known as radial random sampling.
In each of the two habitats, walk with your group to the center of the general area in which you will be sampling. Choose a random number between 1 and 360. In the compass direction indicated by the number (using a real compass, or an iPhone or Android compass), lay out a 30 m transect. Then choose a random number between 0 and 30, and place a corner of the quadrat touching that number on the transect tape. Reel in the tape, and begin sampling.
To sample the area inside the quadrat, first look for burrows or other evidence of resident organisms. Use shovels to quickly and carefully excavate the burrow, attemping to avoid killing the resident. Attempt to collect, examine, identify, and record as many different species as possible within your quadrat. After you have sampled the obvious burrows, etc., begin to systematically excavate the quadrat, to a depth of approximately 15 cm. Place each shovelfull of sediment onto a seive and carefully seive away the sediment to find any infauna. After you have completed excavation, replace the sediment in the hole. Place any still-living organisms back on the sediment near the plot and observe their burrowing behavior.
Repeat this procedure for 3 quadrats in each of the two habitats.
Sampling meiofauna
In the undisturbed sediment near one of your quadrats in each habitat, you will use a Falcon tube to collect meiofauna for later analysis. To collect each sample, press a 50 ml uncapped Falcon tube into the sediment approx. 5 cm, remove it, and cap it. Back at the lab, your TA will add 25 ml of 75 % EtOH with Rose Bengal to each tube to preserve and stain the samples. You need to collect 1 tube from the mudflat and 1 tube from the sandy habitat. DO NOT SHAKE THE TUBES as this will lead to smashing/rupturing of the meiofauna and you will be very sad when you try to look at your samples during the next lab.

Sampling the RPD
To observe and measure the RPD, choose an undisturbed location near each of your quadrat samples. Press the long clear tube into the sediment – very slowly! Apply pressure gently to avoid breaking the tube. Withdraw (along with sediment core). Examine, determine the location of the RPD, and measure the depth of the RPD from the surface. Record this data.

Grain Size samples
The TA will enlist one group’s help in collecting a bucketful of sediment from each habitat. This will be dried and analyzed in the next lab meeting.
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1. List the species (or lowest taxonomic level you could determine) observed in each habitat.







2. Calculate the Shannon-Wiener diversity index,  evenness and richness of infauna you sampled in both habitats and list these numbers in the table below.
	
	Sandy
	Muddy

	SW index
	
	

	Evenness
	
	

	Richness
	
	





3. Use a t-test to test the null hypothesis that the RPD layer was the same depth in both habitats. Report the statistics and your conclusion about the null hypothesis.


4. Create a correctly labeled bar graph, including error bars, for the comparison in #3.
