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Resources for answers: MO3D02
Title: Interspecific differences in fiddler crab feeding rates


Research question:

1. Do feeding rates differ between species?

2. Do feeding rates differ among the same species living at different tidal heights? 


Answers to the research questions

1. The data suggests that different species of fiddler crab have different feeding rates.  Based on our knowledge of fiddler crab feeding strategies, we can suggest that these differing rates may be in response to the amount of time species spend on the sediment surface during the low tide period. Uca crassipes has a slower feeding rate which could be explained by observations showing this species spends most of the low tide period on the sediment surface. This is possible because they have a high tolerance to desiccation (drying out) and a high heat tolerance, whereas other species must frequently return to their burrows to replenish water supplies and to cool down. The differences between species feeding rates may also have something to do with their mouthparts; these are all different shapes and sizes depending on the sediment being filtered. Each crab has specialised mouthparts for sifting certain sediment types, this may alter the amount of sediment filtered “per scoop”, which will then determine how long each “scoop” is sifted for and therefore how many “scoops” per thirty second time period.

2. The data suggests that fiddler crab feeding rates will differ depending on the shore height at which they live. From our knowledge of fiddler crab behaviour we can suggest that this is due to feeding times. The crabs inhabiting the upper shore will have longer to feed due to tidal cycles, whereas the crabs towards the lower shore will have less time to feed and therefore compensate by having a higher feeding rate. The differences are more extreme in some species, such as Uca jocelynae, this could be for many reasons, such as the amount of time spent feeding on the sediment surface, the organic matter content of the sediment or the size and shape of the mouthparts. It should also be noted that the sediment at the lower shore is wetter than the sediment at the upper shore; sediment is easier and consequently quicker to sift when wetter. 








Data collection methods: 

This exercise uses data obtained by plotting the distribution of 3 different fiddler crab species up the shore from low tide to high tide and then counting the feeding rates of individual crabs.  The distance from the low tide line to the high tide line was measured and was about 90m.  However, very few fiddler crabs are found living on the lower shore (low tide mark up to the mid line) as there is insufficient time out of the water for them to feed.  For this study only the crabs living above this mid-line are observed for the data sets.

The actual height above the low tide mark was determined using a ‘shore height profiler’ and it was found that at 60m above the low water tide mark was equivalent to 1.5m (vertical height) above low tide and at 90m (the top of the shore) was 2.0m.

Ten crabs for each species were chosen along each horizontal transect line at (60m) 2.0m and (90m) 1.5m.  The crabs were observed during the low tide period in order to measure their feeding rates. This was carried out with the use of binoculars at a distance of 3m, by counting how many times the crabs scooped sediment into their mouthparts in a period of 30 seconds. 

The three species sampled were:
Uca crassipes
Uca perplexa 
Uca jocelynae

The research location was on a mudflat at Ambeua in the Wakatobi National Park, Indonesia.
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