1.5 A STUDY OF AN ECOSYSTEM   ( 11 class periods)
Emphasis in this special study should be placed on the techniques of fieldwork and the recording and analysis of collected data.
1.5.1 Broad overview of a selected ecosystem
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Problems

1. More organisms compete for
space and food

2. Light intensity lower at high
tide due to depth

serrated wrack (Fucus serfatus)

- intolerant of desiccation

- fronds flat so that upper frond

prevents others drying out when

it is exposed - -

- recovery of photosynthesis when thong weed (Himanthalia elongata)

tide turns is lowest of all wracks - 1st year grows to a button

- cannot survive strong wave action - 2nd year, long branching frond

- fast growing - same part of shore as Fucus

- sexes separate serratus but tolerates wave action
better, therefore replaces it on

exposed shores

- slow growing in first year

calcareous pink alga calcareous pink alga encrusting

(Coralling officinalis) rack (Lithothamnion sp.)

- intolerant of desiccation - resistant to grazing
- tolerates wave action - tolerates wave action and shade

- grazed by limpets - intolerant of desiccation )
- extra red pigment allows - extra red p}gmgnt allg\_/vs photosynthesis
photosynthesis in very low in very low light intensities
light intensities (10% of light
required by brown algae) encrusting sponges

- - filters search for plankton
and detritus
- must be kept moist

snakelocks anemone (Anemonia sulcata)
- unlike beadlet anemone unable to

contract tentacles to reduce surface area

- survives low tide by living in rock pools,
crevices, or under_Eucus

tube worm (Pomatoceras triqueta)

- tube 3-6 cm long
- crown of tentacles to filter water
for food and oxygen

Not To ‘Scale
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1. Drying out - only immersed for
1-2 hours per tide

2. short time to obtain food from
water - slow growth

3. wide variations of temperature

UPPER SHORE

rough periwinkle
(Littorina saxatilig)

- feeds on algae and lichens
- high temperature tolerance

{up to 40°C)

- in extreme conditions cements to

the rock and can respire without
oxygen for a week

- gills can absorb oxygen from water
or air; can survive 1 month out of water
- adults mate and retain eggs to hatch
inside body

sea slater (Ligia oceanica)
- nocturnal
- scavengers and carnivores

barnacles (Cthalamus sp.. Balanus sp.)

- cemented to rock

- tolerant of high temperatures
- plates close when exposed
- plates open and feel comb
water for food when covered

- can breathe atmospheric air
at low tide

- low metabolic rate

- very tolerant of changes in
salinity and temperature

- grows when freshwater present
(pools receiving freshwater)

- tubular, containing O, from
photosynthesis and so floats

- recovers very quickly after
being exposed

. sand hoppers (Orchestia gammarella)

- above high tide mark under seaweed etc.
- nocturnal

- feed on algae brought in by tide

- flex tail rapidly to avoid predation

all brown seaweeds
- flexible so undamaged by wave action
- slimy to prevent water loss

- brown - contain fucoxanthin to absorb ; 3

light at low intensities
- holdfast - to anchor seaweed to shore

Not To Scale

channel wrack (Pelvetia canaliculata)
- fronds rolled to trap water

- thick cell wall which shrinks when dry
- low nutrient requirement

- rapid recovery of photosynthesis

when tide returns

- hermanhrodite

spiral wrack (Fucus spiralis) -

- thinner cell wall and lacks oiliness

of channel wrack, slightly lower

down shore

- growth more rapid than channel wrack
- fairly rapid recovery of photosynthesis
when the tide returns

- harmaohrodiie






NOTES
Different ecosystems:

Hedgerow

Rocky seashore

· Grassland

· Freshwater pond

· Bog
Selection of one: Rocky seashore - Cromane
Safety:

· Obtain the owner’s permission to carry out an investigation on private property.

· Leave the habitat undisturbed, as far as possible e.g. closing gates after each visit, replacing upturned rocks and stones.
· Being aware of dangers such as depth of water in ponds and streams ( they may look shallow, but they could be deep), advancing tides, slippery rocks also the possibility of encountering dangerous animals e.g. bulls, fierce dogs
General overview:

Ecosystems are ecological units consisting of a living (biotic) and a non-living (abiotic) component.  Ecosystems are in turn made up of numerous habitats in which communities of organisms live and interact.

Diversity of life forms:
Plants: Seaweeds and Lichens

Animals: Sponges, Sea anemones, Worms, Shells, Crabs, Starfish and Sea Urchins, Fish, Birds.

Rocky shores whether bedrock (solid rock) or large boulders, provide a wide varety of  living spaces, or habitats, for plants and animals. Hiding under and attaching themselves to rocks and sheltering in crevices, these animals and plants have a tough life . They have to put up with pounding waves, as well as being covered by water and then exposed as the tide rises and falls.

Inter​​​​-relationships with each other and with non-living components of ecosystem.
Include the following:
· Numerical distribution

· Choice of habitat

· Structural, competitive and behavioural needs for survival and continuity.

· Role in 

· Pathway of energy flow

· Pathway of an inorganic nutrient cycle

The types of plants and animals found on a rocky seashore vary greatly. A lot depends on the type of rock and how sheltered from or exposed to wave action the shore is. On sheltered shores the rock surface may be totally covered by seaweeds, due to reduced wave action. These seaweeds provide additional shelter, protection and food for a variety of animals.

On exposed shores the constant pounding of waves prevents the growth of much seaweed on the rocks. Animals and plants that live there have to be able to attach themselves firmly to the rocks. Some of the seaweeds that survive there will have well developed holdfasts for anchoring themselves to the rocks, or hold on using strong sucker feet or sticky discs.
Rockpools are formed when water is caught in the rocks after the tide has gone out. Although the plants and animals that live in rockpools do not have to worry about drying out, they do have to deal with warmer saltier water. As the sun’s rays heat the rockpool, the already salty water evaporates, increasing the salt levels. Then, as the tide comes in again, the rockpools are filled with more seawater and conditions change constantly. Rockpools are good places in which to look for life, as animals are often trapped in them by the outgoing tide.

How the shore is divided
All shores are affected by the rise and fall of the tide. As the tide moves up and down each day, different areas are covered by water for different lengths of time. On some shores, plants and animals form a pattern of bands at different levels. Each band provides the best conditions for the survival of a particular plant or animal. This pattern of bands is known as zonation. The zones depend on the height above sea level and not the distance from sea or land.
A rocky seashore is divided into 4 zones based on tidal movement.

Splash zone:
 This is the  area above the high tide mark. It is rarely if ever covered by the tide, being wet only by salty sea spray or by an extremely high tide.
Plants:
Black and orange coloured lichens which grow on the rocks.
Thrift or Sea Pink are salt tolerant flowering plants that survive there. They have narrow leaves with many hairs to reduce water loss.

Animals:
Black periwinkles. These are herbivores and eat lichens and algae. They are motile and have lungs.

Upper shore:
This area is covered by high tides, but not by normal tides. Plants and animals spend a lot of time out of water and are vulnerable to drying out. There is only a short time in which to obtain food from water and so growth is slow. This zone has relatively limited seashore life.

Plants: 
Channel wrack. A brown seaweed covered in mucilage to retain moisture. They attach to rocks by a holdfast. The fronds are folded to hold water and so can survive if out of the water for 90% of the time. Hemaphrodite.
Spiral wrack  has a thinner cell wall and lacks the oiliness of channel wrack. Grows more rapidly than channel wrack. Hemaphrodite. 

Enteromorpha is a  green alga very tolerant of changes in salinity and temperature. Grows when freshwater is present. 
Ulva or sea lettuce is a green algae and contain lots of chlorophyll so can photosynthesise.
Animals:
Barnacles are cemented to rocks and are tolerant of high temperatures.  They are covered in shell plates and at high tide feed by filtering plankton by means of feathery fee. A lid closes over for protection when the tide is out.

Sand hoppers are detritus feeders and feed on dead seaweed. They are nocturnal. Flex tail rapidly to avoid predation.
Sea slaters are carnivores or scavengers and are nocturnal.
Rough periwinkle feeds on algae and lichens. In extreme conditions it can cement to the rock and respire without oxygen for a week. 

. 

Middle Shore:
This zone is covered by water for half the day. This area is covered and uncovered by every tide. Most of the typical seashore plants and animals are found here 
Plants: Mainly brown algae. They contain fucoxanthin ( absorbs blue light) which allows them to photosynthesise at low light intensities.
Spiral wrack  or Fucus spiralis have twisted fronds and can survive if out of water 60% of the time. 

Bladder wrack or Fucus vesiculosis have air bladders to allow it float for maximum photosynthesis. It can survive out of water 50% of the time. Strong and can tolerate wave action.
Knotted wrack or Ascophyllum nodosum has air bladders. It can live for 15 years or more and is easily cut by wave action. Tends to dominate sheltered shores.
Animals:
Purple Topshell is a herbivore which feeds on Fucus. Its shell closes at low tide.

Dog Whelk is a carnivore which bores through shells of barnacles, mussels, and limpets using a tongue and acid.
Common Limpet is a herbivore which feeds on algae growing on rocks when the tide is out. It returns and attaches to the same place on rocks by means of a muscular foot when the tide returns.

Mussels attach to rocks by threads. They filter feed on plankton when the tide is in. Shells close when exposed.
Edible periwinkle scrapes algae off rocks. It has a protective shell and can breathe out of water for a short time.
Common shore crab blends in with environment due to colour. It is a carnivore and scavenger and shelters under algae or stones at low tide. 
Flat periwinkle is a herbivore and feeds on fucus. Found under focus at low tide. Numerous colour variations. 

Lower shore:
 This area is covered by water for most of the day and is only exposed at very low tides. The plants on the lower shore are mainly red and brown algae. Red algae contain the pigment carotene, which absorbs light in dim conditions.
More organisms compete for space and food. Light intensity lower at high tide due to depth.

Plants:

Serrated wrack or Fucus serratus. It has fronds whose edges are zig-zag shaped. It does not tolerate lack of water.

Corallina is s pink calcareous alga growing on rocks. It is grazed by limpets.  It must be covered by water and can photosynthesise at very low temperatures.
Lithothamnion is a calcareous pink alga encrusting rock. It is intolerant of dessication and can photosynthesise at very low light intensities.
Thong weed starts as a buttnon and then develops long branching fronds. More tolerant of wave action and replaces focus on exposed shores

Animals:
Snaklelock anemone cannot contract tentacles to reduce surface area and survives by living in rock pools, crevices or under Fucus.
Sponges are filter feeders which feed on plankton and detritus. They attach to rocks.

Pomatoceras or Tube worm filters water by means of tentacles for food and oxygen.
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bladder wrack (Fucus vesiculosis)
- not as tolerant of drying out as
spiral wrack

- strong and so tolerates wave action
- air bladders float fronds towards
surface at high tide

- sexes separate

knotted wrack (Ascophyllum nodosum)
- air bladders to raise fronds at
high tide

purple topshell (Gibbula umbilicalis)
- a herbivore feeding on Fucus
- operculum closes shell at low tide

- easily cut by wave action

Problems

1. species covered for about half
the time, therefore desiccation
problems less severe then upper

shore.
2. variable temperature

is low at high tide.

3. light intensity reaching algae

- lives for 15 years or more so tends o
dominate on sheltered shores

9z

edible periwinkle (Littorina littorea)
- herbivore, feeds by scraping

algae from the rock

- heavy shell protects from drying

- operculum closes shell when exposed
- gills, but can breathe for a period

out of water

common shore crab (Carcinus maenas)
- carnivores and scavengers

- shelter under algae or stones at

low tide

- colour blends in with environment

dog whelk (Nucellg lapillus)

- carnivore, eats barnacles, limpets,
mussels by boring a hole in shell
using acid

- wide variation in shell size, shape
and thickness

Not To Scale

flat periwinkle (Littorina littoralis)
- a herbivore, feeds on Fucus

- gets oxygen from water using gills
- periwinkle with least tolerance of
temperature and humidity variation
- retreats to pools or under Fucus
at low tide

- numerous colour variations

Rock Pool

common limpet (Patella vulgata)

- herbivore feeding on microscopic
algae attached to rock

- sticks to rock by a muscular foot

and secretion of a chemical

- clamping down at high tide

prevents drying out

- reduces metabolic rate when exposed

beadlet sea anemone (Actinia equina)
- contracts tentacles to reduce surface
area at low tide

- covered with mucus

- camnivore feeding on small shrimps.
crabs and fish

mussel (Mytilus edulis)

- attaches to rock by threads and glue
- shells close when exposed and
metabolic rate drops

- when covered shells open slightly
and fiter feeds through siphons





General overview of the diversity of life forms in an ecosystem





Identification of different ecosystems and selection of one.





General overview of the diversity of life forms, their inter-relationships with each other and the non-living components of one selected ecosystem.





Study a minimum of ten organisms to include 5 fauna and five flora from the selected ecosystem. Appreciate the range of variation of any single species: height, mass and any other estimable character.





Practical Activity


Select and visit one ecosystem


Broad overview of the selected ecosystem





� HYPERLINK "http://www.teachnet.ie" ��www.teachnet.ie�
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