FEEDING OF CORALS AND COMPETITION

Coral reefs: highly productive systems although waters are not very rich in nutrients: thanks to zooxanthellae but also to carnivory or heterotrophy. Different food sources contribute food and energy to the ecosystem of reefs.

FEEDING 

Autotrophic species (95% of energy from photosynthesis): ex. Pocillopora damicornis, branching, half animal half plant. More surface exposed to light, in shallow water (direct and scattered light), small polyps.

Heterotrophic species (50% energy from plants): spheroidal structure (maximizes the surface area of plankton intercepting tissue), more animal tissue than plant tissue, polyps are larger.


Carnivory, omnivory:

Carnivores especially if in shade. They use taste. Polyps extended at night.

Plankton, bacteria, detritus, dissolved organic material. Anemone: worms, fish, sea urchins. 

Nematocysts (cnidia) structures:

In cnidoblasts. Cnidocil, operculum, coiled (barbed) tube, toxin; chemical and mechanical stimulus, 3 msec, one of the fastest mechanisms in Nature; inserts in prey or sticks on it (spirocysts).

Sea slugs (nudibranchs): use of Nematocysts in cerata.

Food capture. Movements of part of polyp by hydrostatic pressure.

91% reduction of diatom and 60% reduction on incoming zooplankton (but 85% of zooplankton food can come directly from the reef zoopl. itself.) 

High nutrient recycle. 75% of P in reef recycled during the day. High production, but also high consumption: lots of consumers on reefs, not a lot of food: nutrients can be used quickly, less loss of nutrients and high proportion in living tissues

** Mucus: carbon-protein material, sugar-like functions:

- cleans surface

- catches food (Agaracia: suspension feeder)

- feeds other animals: bacteria, microzooplankton, zooplankton, crabs, shrimps

- coral recognition

- protection from desiccation, T or S changes

- prevents competition (Fungia): mucus with nematocysts

In gastrodermis mucus gland cells and enzymatic gland cells and cilia.

COMPETITION

For space: intra- o interspecific.

Shading, bulldozing. Out-growth or overgrowth. 

Overgrowth: branching corals are faster and can overgrow on top of massive corals, but they can die from overcrowding.

Aggressions: competition among different species of corals:

- Mesenterial filaments (extracoelenteric digestion): by massive corals to avoid overgrowth by branching ones. Each coral attacks only certain species. Hierarchy of aggressiveness: Most aggressive species are the slow growing ones, least aggressive are the fast growing tabulate.

- Tentacular competition (sweeper tentacles, up to few cm): Case of Pocillopora and Pavona (massive form): the first is dominant over Pavona contrarily to what expected by aggressive order: Pavona uses mesenterial filaments and Pocillopora is damaged and overgrown by algae but recovers and attacks Pavona with sweepers tentacles.

Disturbance (physical or biological) prevents competitive exclusion
