Pre-lab Assignment – Meiofauna

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.  
1. What are meiofauna?

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

3. For each of these phyla, give the common name and 1-2 key features that distinguish them.
- Kinorhynca

- Tardigrada

- Gastrotricha


4. What is the one thing you SHOULD NOT DO to the tubes containing meiofauna samples?





Overview (modified from University of Hawaii Lab Manual)
 From trips to the beach you probably appreciate the recreational opportunities provided by wave-swept sandy shores. However, below your feet, you may not realize that there is an entire world of plants and animals that lives entirely within sand grains. The environment created by the spaces between grains of sediment and sand is termed interstitial (between the spaces). Interstitial environments may be only occasionally covered by water (intertidal), or completely covered in the subtidal. This laboratory focuses on a specific category of interstitial animals referred to as meiofauna. Meiofauna are defined by size: they range between 62 – 500 microns (1000 microns [abbreviated μm]= 1 mm) NB: this seems like an abitrary cutoff and it is. 62 µm and 500 µm are industry standard mesh sizes, and meiofauna are defined by their ability to be sorted by meshes of that size. This range of sizes encompasses organisms that can move through the interstices of sediment, fitting between grains without having to move the sediment grains out of their path.
Meiofauna can be extremely abundant: one million animals may live in one square meter of sand. High abundance and rapid growth rates suggest that these organisms make important energetic contributions to other benthic communities, both in the form of primary production (benthic algae) and in secondary production as grazers and predators. Understanding the ecological and trophic links of the meiofauna is an important area of research in marine biology today. 
What types of animals make up the meiofauna? They are extremely diverse in terms of the major clades of animals on the tree of life. Some, such as tiny snails and clams (Phylum Mollusca) as well as segmented worms (Phylum Annelida, Class Polychaeta), may be familiar to you. Others are common to interstitial habitats, but you may have never seen them before; bizarre looking creatures such as the Kinorhyncha, Tardigrada, Gastrotricha, and Nematodes are good examples. Natural selection has downsized many of these animals for living in the interstitial environment. We know this because many of these groups have much larger representatives (species) that live in other environments. Species interactions can be complex in interstitial environments. A community of grazers feeds on bacteria, detritus, and single-celled algae (benthic diatoms) that attach to sand grains. These small animals can be ravenous, feeding on the bacterial population at a rate fast enough that the bacteria are kept below their carrying capacity and continue to reproduce at an exponential rate. The grazers are preyed upon by highly mobile organisms such as polychaetes, crustaceans and nematodes. These organisms are in turn food for larger components of the soft-sediment environment, termed macrofauna (defined as animals that can easily be seen without a microscope). For example, the stomachs of juvenile fish can be packed with meiofauana. These trophic links connect the interstitial community to other organisms and communities. The number and strength of these links are not well known.
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.
Objectives 
1. Become familiar with identifying major groups of meiofauna, making counts of group abundance, and estimating diversity from samples. 
2. Learn how to quantify grain sizes. 
3. Test two hypotheses about the distribution and diversity of meiofauna at Wrightsville Beach. 
Methods (you did a lot of this in the previous lab!)
Collecting Meiofauna
To collect each sample, a 50 ml uncapped Falcon tube was pressed into the sediment approx. 5 cm, removed and then capped. (12 tubes per site). 25 ml of 75 % EtOH with Rose Bengal was added to each tube back in the lab.

Sample were collected from both muddy and sandy areas on Wrightsville Beach.
Grain Size samples
1. A shovel was used to collect several scoops of sediment at each site. A subsample of sediment approximately the size of a baseball was then placed on aluminum foil and spread out into a mound shape and placed in an oven on medium heat.
2. Samples were allowed to air dry for > 10 days
Lab Exercise
1. Each group should take a preserved sample from the muddy and sandy sites. GENTLY rock the tube back and forth to mix the sample.  DO NOT SHAKE AS THIS ACTION WILL GRIND UP THE ANIMALS. First you need to isolate the meiofauna.  To do this filter the sample thru 500 and 64 µm sieves held together (500 on top 64 on bottom) over a bucket using seawater in a squirt bottle.  Discard what is on the 500 µm sieve into the bucket.  The sediment remaining on the 64 µm seive is what now contains all of the meiofauna (technically meiofauna are defined as ≥ 62 µm, but 64 µm is the closest sieve size we have in lab).  Carefully transfer a SMALL amount (~1 teaspoon) of sediment onto one side of large watch glass. Using the dissection scope identify and count all of the organisms present in that subsample. As you count and process move the sediment pile from one side of the watch glass to the other to avoid double counting. Repeat until all the sediments has been processed.  Repeat for the other site.

2. Tare a 250 ml beaker on the balance. Take approx. 150 ml of dried sediment, weigh it and then place in the top sieve.  Shake the stack to move the sediments thru the sieve series. You may have to work at the coarser sizes to get the larger masses broken up.  Once you are satisfied that all the sediments have been sieved, individually transfer each size fraction to a weigh boat and record the mass.

3. From your abundance data for each sub-sample, you will need to estimate diversity. In this case we are interested in the diversity of the groups counted in the data sheet. Diversity is comprised of two elements. First there is the total number of types of groups in the set. Then there is the relative abundance of each group. The Shannon-Wiener index (H’) and the antilogarithm of H’ (exp H’) takes both these facets of diversity and combines them into one measure for each sub-sample, by weighting the abundance of a group as well as its presence in the sample. A rare group will make a smaller contribution than a common group to the index. The formula is as follows
H’ =∑ pi/pT*ln(pi/pT)
where H’ is the Shannon-Wiener Diversity index, pi  is the abundance of each individual group, pT is the total abundance of all individuals and ln is the natural logarithm (log base e). 
Example:
Table 1.0. Counts of meiofauna groups in a sub-sample.
Number in sample		 Relative abundance
Nematodes	 8 		8/16 = 0.50
Copepods	 4 		4/16 = 0.25
Polychaetes	 2 		2/16 = 0.125
Gastrotrichs	 2 		2/16 = 0.125
Total 		16 		1.00
Using these data, the Shannon-Wiener Index is calculated as follows:
H’ = - [0.50 ln(0.50) + 0.25 ln(0.25) + 0.125 ln(0.125) + 0.125 ln(0.125)]= 1.21
Note:  Groups that are absent from a sample are not used in the calculation. Example: if
there were no Gastrotrichs in the sample, calculate H’ based on a total sample that
includes  Nematodes, Copepods, and Polychaetes.
When the Shannon-Wiener Index is expressed as the inverse logarithm
e(H’)      (in excel use =exp(H’))
it has the following useful properties:
-It can range from 1 to the species richness (s).
-It is equal to species richness if all species are equally represented.
-For our example above: e 1.21 = 3.36
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1. List 2 hypotheses that you can test using the data at hand.



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

	SW index
	
	

	Evenness
	
	

	Richness
	
	



3. List different abiotic  factors that may account for the differences seen in the table above.


4. Explain if your data support or refute your original hypotheses. Provide the statistics that support your conclusion.







5. Present correctly labeled bar graphs showing percentage mass of various grain size fractions in both sand and mud (example shown below).
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