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 Assignment 3.2: Interdependence, adaptation and evolution

Help sheet 1.2
The ecology of a rocky shore 

Rocky shores have a huge variety of plant and animal life. The types of organisms depend on whether the shore is in a sheltered or an exposed location.

Twice a day (actually every 12 hours 26 minutes) the water rises and falls across the seashore as the tide flows and ebbs (comes in and goes out).

When the tide ebbs, it leaves water trapped in rockpools.
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Many of the plants and animals will be submerged (under water) for part of the time, and exposed to the sun, wind and rain for the rest of the time. Because of the timings of the tides, sometimes organisms will be exposed during the day, and sometimes at night. 
The organisms that live on the rocks and in the rockpools have to be adapted to deal with these extreme changes in environmental conditions.

The upper shore
Environmental conditions

The upper shore is covered with water for only 1−2 hours each day.

There is a wide variation in temperature. Rocks are cool when covered by the sea, and when uncovered if it’s raining. They quickly heat up in the sun. 
Organisms and their adaptations 

Channel wrack (brown seaweed):





· can withstand drying out; the fronds of the seaweed are rolled, rather than flat, and are oily; these characteristics reduce water loss

· can survive in very low nutrient levels.

Help sheet 1.2
The ecology of a rocky shore (continued)
Spiral wrack (brown seaweed):

· has fronds that spiral round, which helps to prevent water loss

· has cells with thick cell walls that make up the fronds 
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tolerates some drying out.

Acorn barnacles:

· can tolerate high temperatures 
· can breathe air at low tide.

Rough periwinkle:

· is tolerant of temperature change; can crawl into crevices or cement itself to rocks

· has gills that can use air as well as using water

· feeds on lichens on rocks and on green micro-algae.

The middle shore

Environmental conditions

The middle shore is covered by the sea for half of the day.

The temperature and humidity are variable.

At high tide, light intensity on the rocks and in the rockpools is low.

Organisms and their adaptations
Bladder wrack (brown seaweed):

· has fronds that have air bladders so that they float, and pick up maximum light for photosynthesis

· can tolerate shade.

Edible crab:

· can move over a distance, sheltering under brown seaweeds and protecting itself from the changing environment

· eats small animals and scavenges.

Flat periwinkle:

· uses brown seaweeds for shelter and to increase humidity at low tide
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feeds on brown seaweeds.

Limpet:

· clamps itself firmly onto rocks, to withstand 
the battering by waves and to reduce water loss

· reduces metabolism at low tide 
· grazes on algae.

Help sheet 1.2
The ecology of a rocky shore (continued)
Mussel:

· has two parts to the shell, which it closes at low tide

· attaches firmly to rocks (so it can withstand waves) by threads 

· feeds on microscopic algae filtered from the seawater.
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Sea anemone:

· reduces water loss by contracting 
tentacles at low tide, having a layer 
of mucus on surface, living under 
seaweeds, ledges and rocks

· catches and feeds on small animals 
such as shrimp.
Topshell:

· can reduce water loss at low tide by closing the opening to its shell

· feeds on brown seaweeds.

Whelk:

· eats limpets and mussels.

The lower shore

Environmental conditions

Exposed only for short periods of time.

The light available for photosynthesis is low at high tide.
Organisms and their adaptations
Serrated wrack (brown seaweed):

· is not tolerant to drying out

· has additional pigments for absorbing maximum light.

Red seaweeds:
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have a red-purple pigment, which absorbs green light (this wavelength of light penetrates to greater depths); the pigment enables the seaweeds to photosynthesise at low light intensities.

Blenny:

· able to survive out of water at low tide


· feeds on barnacles and crabs.

Snakelocks anemone:

· lives in crevices to prevent water loss 
(it cannot contract its tentacles like the sea anemone)

· feeds on small fish.

Sponge:

· lives in crevices to prevent drying out and feeds on microscopic algae. 
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