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Student Name: _________________________________________________
Activity One- Sustainable Living

Describe how electricity is obtained for use at the North Keppel Island Environmental Education Centre (NKIEEC).
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
Create a flow diagram showing how renewable energy sources are harnessed to provide electricity and hot water for the centre.
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Activity Two- Snorkelling & Reef study
1. Explain how coral is formed.

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

2. Describe the relationship between algae and coral polyps.

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. Distinguish between the terms coral and reef.

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

4. Explain what causes coral to bleach.

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
5. Name and describe the different coral types observed when snorkelling around North Keppel Island. (Include labelled photos or drawings)
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6. The coral health chart displayed below is used by Coral Watch, a research group with the University of Queensland.
a) What do the varying sample colours represent?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

b) Explain how the below chart is used in the process of monitoring coral bleaching.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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(www.CoralWatch.org)

7. For photosynthesis in aquatic environments there is ample water, and CO2  is readily available in seawater. The main problems in the aquatic environment for photosynthetic organisms are:
· Light intensity decreases with increasing depth.

· The quality of light (wavelengths) decreases with increasing depth.
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a) Which wavelengths of light are available to the surface floating algae?
______________________________________________________________________________________________________________________________ 

b) Which end of the spectrum of light (ROYGBIV) is the most penetrating through the water depths?

_______________________________________________________________ 

c) Explain why algae vary in colour (either red, green or brown) at different depths.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

8. Staff at NKIEEC will describe a reef monitoring program RAMP (Rapid Assessment Monitoring Program) that they participate in.
(a) Describe the types of key health factors that are observed and or counted in a survey.

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

(b) How is a survey site selected and defined?

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

(c) Describe or include labelled photographs of coral that is bleached, diseased or damaged.
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(d) Attach a copy of a survey form for reference.
Activity Three – Ghost Crab Study

1. Describe the habitat (where it lives) of a ghost crab.
_______________________________________________________________________________________________________________________________________________________________________________________________________________ 

2. Describe the niche a population of ghost crabs occupy in the above habitat.

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

3. Draw the sample technique used at NKIEEC to capture and observe ghost crabs.

4. How many ghost crabs were captured in total?

5. How many traps were set?

6. Determine the average number of ghost crabs captured per trap. 
7. One method used to determine the population density of an organism is ‘mark and recapture’ or ‘tag and release’. The formula for calculating an estimate of population density is given below.
	Population Estimate   =
	Total number of tagged organisms  x  Number of organisms in sample
	

	
	Number of tagged organisms in sample
	



Imagine all the ghost crabs captured tonight were tagged in some way then released. If on the following night traps were set again and a total of _________ were captured with ________ of them displaying a tag from the previous night, determine a population density estimate based on these figures.
(Show working below)

8. Draw a labelled diagram of a ghost crab.
9. Research and explain why a crab is identified in the following groups:

	Phylum
	Arthropoda
	

	Class
	Crustacea
	

	Subclass
	Malacostraca
	

	Order
	Decapoda
	


Activity Four - Island Plant Communities.
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Examine the biodiversity of the plant communities found on North Keppel Island.

· Observe changes that have occurred over time 
· Use the NKI plant communities pamphlet and the labelled posts along the tracks to complete the following task.
1. Locate the different vegetation types listed below:

· Heaths and shrub lands
· Open forests
· Grassland
· Sandy shores and dunes
· Low woodlands
· Palm-dominated fresh water wetlands
· Intertidal Wetlands
2. List some plants typical of each community. Record the common names and scientific names in the table below

	Plant Community Type
	Dominant Plants 

Common names and Scientific names

	Heaths and shrub lands

	

	Open forests

	

	Grassland

	

	Sandy shores and dunes

	

	Low woodlands

	

	Palm-dominated fresh water wetlands

	

	Intertidal Wetlands

	


3.Identify some environmental problems of North Keppel Island and ways they are managed. (eg introduced species)

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

4.Describe some factors that influence the distribution of plants on North Keppel Island.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

5. Explain the significance of the NKIEE centre logo displayed below.
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___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

6.Use the key below to identify the following three mangroves commonly found on NKI. (Milky mangrove, Yellow mangrove and Grey mangrove)
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7.Draw and label a simple diagram that compares the root structures of the Yellow mangrove to that of the Grey mangrove.

8.Explain why mangroves are generally termed “pioneer species” of intertidal regions, such as mud flats.

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
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9.Using the labels M (milky), Y (yellow) and G (grey) indicate on the map where these mangroves are commonly found.

10. The roots of mangroves provide habitats for many marine animals, list a variety of animals observed.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

11. Explain the purpose of pneumatophores.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
12. Describe how the fruit and seeds of a mangrove help it to survive in its environment.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
13. Mangroves take in salt when they absorb water. To survive, they need to get rid of the excess salt. Explain how salt accumulation is prevented in the grey mangrove found at NKI.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

14. Compile an illustrative map that displays where to find the various plant communities present on North Keppel Island. Include other features of interest such as the midden, NKIEE centre, camping grounds, zones and sites visited. Blank maps are attached for rough drafting and final good copy.

Activity Five – Intertidal rocky shore
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Part A Organisms found on the Rocky Shore (complete the table below)
	Name of organism /

Phylum / reference to photo or drawing
	Where found

Upper quarter

Middle half

Lower quarter


	Means of protection
	Feeding method

Browser

Predator

Detritivore

Filter feeder


	Means of locomotion

Legs

Muscular foot

Flippers

Swimmerettes

Tube feet

Jet propulsion
	Respiration

Gills

Siphon

Entrapping water with oxygen in it

Through skin

Lungs


	Density in main area

Rare 0-2

Scarce 3-10

Common 11-100

Abundant over 100

	
	
	From Predators

Camouflage

Bluff

Spikes, spines

Shell

Aggression

Unpalatable
	From wave action

Shell

Shelter

Shape

Cement

Threads for attachment
	From 

Desiccation

Operculum

Entrapping water by contracting soft parts

Continually wet
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Purple and grey oyster
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Small grey barnacle
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Limpet
	
	
	
	
	
	
	
	

	Chiton

	
	
	
	
	
	
	
	

	Sea Cucumber

	
	
	
	
	
	
	
	

	Hermit crab

	
	
	
	
	
	
	
	

	Mulberry snail
(Morula)

	
	
	
	
	
	
	
	

	Tube, fan or feather duster worm.
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


	Phylum and Representatives
	Distinguishing Feature

	Phylum Porifera

Sponges
	· Simple, sessile

· Pores in body

· Attached to rock

	Phylum Platyhelminthes

Flat worm

Some parasites
	· Flat worms, ribbon-like body

· Non-segmented

· Bilaterally symmetrical

	Phylum Annelida

Earthworms

Bristle worms

Beach worms

Mud Bait worms

Leeches

Tube worms
	· Round segmented worms

· Mouth and anus

· Often with bristles

· Bilaterally symmetrical

	Phylum Mollusca


	· Usually with a shell

· Muscular foot with many different appearances

· Soft mantle round soft body

· Bilaterally symmetrical

	Chiton

Snails

Periwinkle

Whelks

Limpet

Cone

Cowries
Cockle
	Nudibranch

Clams

Scallops

Pipi

Oyster

Octopus

Squid
Cuttlefish
	

	Phylum Chordata

Sub-Phylum Vertebrata
	· Backbone

· Nerve cord and brain

	Amphibians

Frogs

Toads

Reptile

Snakes

Lizards
	Fish

Sharks

Bony Fish

Birds

Mammals

Dolphins

Man
	


	Phylum and Representatives
	Distinguishing Feature

	Phylum Cnidaria

Jellyfish

Coral 

Hydra

Sea Anemone
	· Sac like body

· Tentacles surrounding a mouth

· Radial symmetry

	Phylum Nematoda

Nematodes
	· Cylindrical body pointed at both ends

· Mouth and anus

· Bilateral symmetry

	Phylum Echinodermata

Starfish

Brittle star

Feather star

Sea cucumber

Sea urchin
	· Radial arm

· Often with spines

· Tube feet

· Radial symmetry

	Phylum Arthropoda

Insects

Spiders 

Crabs

Crayfish

Prawns

Centipedes

Barnicles
	· Hard skeleton

· Body in segments and having jointed appendages

· Bilaterally symmetrical

	Phylum Chorophyta

Green algae
	

	Phylum Phaeophyta

Brown algae
	

	Phylum Rhodophyta

Red algae
	


	Circle organisms observed at NKI, compile a collection of photos or drawings from your studies.


Part B Profile of a Rocky Shore. 

Draw a profile of the area as determined by a line transect taken at right angles to the water. Show the zonation. Show the change in abiotic conditions Estimate the abundance of organisms within designated sampling points as shown in Figure 1.  
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Figure 1.  A line transect along a rocky shore.  Note the sampling points at which quadrats are placed.

Line Transect of Rocky Shore
	Quadrat No.
	Distance from low water mark (m)
	Change  in Height
	Temperature  (0C)
	Dissolved oxygen (% )
	Conductivity (µs/cm2)
	pH
	Abundance of organisms

	1


	
	
	
	
	
	
	

	2


	
	
	
	
	
	
	

	3


	
	
	
	
	
	
	

	4


	
	
	
	
	
	
	

	5


	
	
	
	
	
	
	


Part C: Profile Drawing of Rocky Shore

Graph paper will be supplied.
Part D Zonation on a rocky shore

1. Describe the rocky shore intertidal area (littoral zone)

2. What phyla of organisms were represented in the intertidal area?

3. Which organisms appeared to be confined to the one zone?

4. Select one of these organisms and suggest why it is found in that habitat. (include photo or drawing)

5. Describe the different zones of the intertidal rocky shore and the adaptations organisms display so they can survive the effects of tidal change.

	Refer to the littoral zone project material, and accompanying photo album, provided by the NKIEE centre. See NKI rocky shore profile next page.
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Activity Six –Conical Island Succession
Succession is an ecological concept that deals with the development of an area over time, due to the soil becoming more stable and containing more nutrients. Sometimes areas of succession can be seen in relatively close proximity because the soil and conditions change quickly, allowing different plant species to grow close together.
Part A Belt transect (only one for whole group)

Design own table to record data from belt transect, with distances, height, sand/soil description, temperature, shade/plant coverage and types of plant species.
Part B Profile diagram
Draw a profile diagram (side view) to show details and changes typical of succession.
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(graph paper available/provided)
Activity Seven – Plankton Trawl
· Use of plankton nets

· Use of stereomicroscopes / digital microscopes 
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· Use Drifter’s Identikit

· Identify as many of the plankton species as possible.

· Make fully labelled diagrams of at least two plankton specimens.

· Indicate the relative size and magnification on each drawing.

Questions:
1. How do the shapes, sizes and materials of planktonic organisms help them to live a floating lifestyle?

2. What is bioluminescence?

________________________________________________________________________

3. How would bioluminescence be a survival advantage to reef organisms?  

4. What is the importance of plankton in ocean food chains?  In particular, why is phytoplankton (plant plankton) important?  What does zooplankton eat?  What are some organisms that consume plankton? Draw an example of an ocean food chain or food web, which involves plankton.

5. Many animal species have planktonic larval stages.  What might be some of the benefits of having planktonic larvae?

________________________________________________________________________________________________________________________________________________ 
6. Why is it difficult for scientists to determine the number or biomass of plankton when determining the productivity of an ecosystem?
________________________________________________________________________________________________________________________________________________________________________________________________________________________
Activity Eight - Crab distribution

Part A Site Map 

Draw a labelled map of the general area and identify the major communities and features present. Try to make the map roughly to scale. Mark in north on the map. Record the location of your group and the position/direction of your transects on your map.
[image: image17.jpg]O Selfquiding walkstops
- Waking gk




This is an aerial photo of our location for this task.
Record the general condition of the study area on the day of the activity. Include time of day, tide time, air temperature, weather conditions, cloud cover, wind speed and wind direction.
Part B Line transect of a tidal creek.
	Quadrat & distance
	Height,

Rise or Fall
	Sand /Mud colour /texture
	Sand / Mud moisture
	Number of crab holes
	% sand ball coverage
	Presence of other organisms (plants / animals)



	1.


	
	
	
	
	
	

	2.
	
	
	
	
	
	

	3.


	
	
	
	
	
	

	4.


	
	
	
	
	
	

	5.


	
	
	
	
	
	

	6.
	
	
	
	
	
	

	7.
	
	
	
	
	
	

	8.
	
	
	
	
	
	

	9.
	
	
	
	
	
	

	10.


	
	
	
	
	
	


Part C Profile / Graph
Draw a graph that displays relationships between the distribution of crabs and the environmental conditions of the tidal creek.

(graph paper provided)
Part D Analysis of transect data

Identify the most common crab in the area of study. Use the attached crab identification key to determine the name. Give reasons for your choice.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

Describe the habitat of the above crab.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

Describe the various factors that limit the abundance, and those that determine the distribution, of the above crab.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Crab Identification Key

	What crab is it?

↓

	Does the crab have a round shell with blue and white markings on it?


	Yes →
	Soldier crab

	↓

No

↓
	
	

	Does the crab have pointy eyes and spiky claws that are white?


	Yes →
	Horn eyed ghost crab

	↓

No

↓
	
	

	Does the crab have pretty patterns on the shell and did you find it in the water on the surf area of the beach without a burrow?

Did it dig into the sand very quickly when you found it?


	Yes →
	Sand burrowing crab

	↓

No

↓
	
	

	Is the crab only 10mm long and white all over?

Did you find it on a sand dune?


	Yes →
	Dune ghost crab

	↓

No

↓
	
	

	Is the crab found in burrows with radiating lines of small sand balls on the beach?


	Yes →
	Sand bubbler crab
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Activity Nine - Konami Video / Walk to Maize Bay
Questions:

1. What is Kanomi?

2. Why was it so important for the Kanomi people to look after their environment?

3. How are Pandanus nuts prepared for eating?

4. List 3 uses for the cocky apple tree.

5. Who collected the shellfish in the group?

6. Describe how an I-YA was made?

7. Why would islanders visit nearby islands?

8. Draw a diagram of a swimming log?

9. How are young men of this tribe easily recognised?

10. What atrocities happened to the Kanomi and Woppaburra tribes at the hands of some graziers?

11. What animals and plants were introduced to the island?

12. What is a midden?  How large is the midden at Maizie bay?

13. Why is it important for people to hear about the Kanomi?

14. Outline a typical day for a Kanomi individual. Include such things as food gathering, traditions and movements.

