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INSTRUCTIONS

This workbook forms part of your assessment for this subject and MUST be completed and returned to your subject teacher.

AQUACULTURE SKILLS CHECKLIST

· Clean and maintain tanks

· Careful and humane handling of aquatic animals

· Record growth of aquatic animals

IMPORTANT FACTORS IN CRAYFISH FARMING - 1. INTRODUCTION

You must maintain a good water quality in an aquaculture set-up. It is not a case of keeping the water clean. The water quality factors that are of most importance to aquaculture farmers are:

· Dissolved oxygen and its relationship to photosynthesis and depth of water

· Temperature from the shallow to the deep parts

· pH (acidity or alkalinity)

· Hardness

· Nitrogen compounds such as ammonia, nitrites and nitrates

As a pond or a tank is a living system, this delicate balance between factors changes over time and from one location to the next.

IMPORTANT FACTORS - 2. DISSOLVED OXYGEN AND TEMPERATURE

Low dissolved oxygen levels are a common cause of death. The dissolved oxygen varies with temperature. The hotter the water, the less oxygen will be dissolved.

The optimum water temperature is between 28oC and 32oC. Heaters in tanks are needed in winter to maintain this temperature. Water temperatures in small tanks remain quite stable. However, in larger ponds, the water temperature may vary considerably from the cooler depths up to the warmer shallow area. 

To stabilize water temperature in ponds, ponds should have a maximum depth of 2 metres and have devices such as paddle wheels. In order to maintain the optimum oxygen level, tanks and ponds should have aerators. Also, the ponds and tanks should not be overstocked with crayfish as all crayfish rely on oxygen.

Crayfish, particularly red claw lobster, will tolerate varying oxygen levels and warmer temperatures. Growth slows at lower oxygen levels. Many will die if the oxygen level decreases below 3.6 mg/litre, and at the other end of the scale, too much oxygen can also kill.

WATER TEMPERATURE (oC)
DISSOLVED OXYGEN (mg/litre)

28
7.75

29
7.64

30
7.53

31
7.42

32
7.32

IMPORTANT FACTORS - 3. pH OF WATER

pH is a measure of the acidity or alkalinity of water. The optimum pH is 7. Aquatic animals show signs of stress if the pH is 6 or 8. They will die if the pH drops below 6 and rises above 8. 

IMPORTANT FACTORS - 4. WATER SALINITY

Red claw lobsters can tolerate quite salty water up to a third that of seawater. Flavour is enhanced a little as a result of higher salinity.

IMPORTANT FACTORS - 5.WATER HARDNESS

The salts that cause 'hard water' are calcium and magnesium salts. Calcium salts are slightly soluble whereas magnesium salts are highly soluble. Pure water is best. The maximum level of dissolved 'hard' salts is between 20 to 250 mg/litre.

IMPORTANT FACTORS - 6.AMMONIA

Nitrogen compounds such as ammonia are excreted by crayfish. Ammonia can build up to toxic levels. Indicators of ammonia toxicity are high pH of water, swollen red gills and lethargy (tiredness).

To avoid this problem, tanks and ponds should not be overcrowded.

IMPORTANT FACTORS - 7.HYDROGEN SULPHIDE

In ponds, the decomposing bacteria in the mud make poisonous foul-smelling hydrogen sulphide gas. To eradicate this problem, the water should be well aerated, the silt should be removed and replaced each year, and permanganate may be added.

This is not usually a problem in tanks with a pebble base.

IMPORTANT FACTORS - 8.TURBIDITY

Turbidity is the cloudiness of the water. The water must appear very clean. To avoid this problem, do not overfeed crayfish and remove any uneaten or decaying food. 

Rooting food also creates an acidic environment which crayfish do not tolerate well. In ponds, the addition of lime may neutralize the water.

IMPORTANT FACTORS - 9.FOOD
Commercially grown crayfish are often fed marron pellets available from a produce store. Do not overfeed them and remove excess uneaten or rotting food. Wherever possible, they should be fed at night as they are nocturnal animals.

IMPORTANT FACTORS – 10. HABITAT

Crayfish are nocturnal and therefore should be provided with some places to hide during the day. This is especially important in an aquarium. Hollow logs are ideal, but hollow PVC piping is sufficient. To make the aquarium as natural as possible, some pond weed can be added, as well as some snails for cleaning. However, the snails will probably be eaten in a short time.

IMPORTANT FACTORS - 11.PREPARATION FOR THE DINNER TABLE

Live crayfish have a gut filled with food and faeces. In some crustaceans, this is called the 'black line'. In commercial aquaculture, crayfish are made to fast for 1 to 2 days before killing so that the gut is clean. Crayfish should be humanely killed before boiling. When boiled, they turn red in colour. They should be refrigerated as soon as possible after boiling. 
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CRAYFISH

There are 3 types of crayfish farmed in Australia - the marron, the yabbie and the red claw crayfish or lobster.

Below is a general description of any of the crayfish family followed by specific details about the 3 commonly farmed types. The type farmed at our school is red claw crayfish or lobster.

General Information

Crayfish, also called crawfish or crawdad, are closely related to the lobster. Crayfish are crustaceans. More than half of the more than 500 species occur in North America. Crayfish also live in Europe, New Zealand, East Asia and throughout the world. Nearly all live in freshwater, although a few survive in salt water. 

Crayfish Appearance

Crayfish are characterized by a joined head and thorax (midsection or cephalothorax), and a segmented body, which is sandy yellow, green or dark brown in colour. The head has a sharp snout, and the eyes are on movable stalks. 

Crayfish are usually about 7.5 cm long. They can be as large as 40cm and weighing 3.5kg.

The head has two pairs of sensory antennae and a pair of eyes on movable stalks. The appendages, or pereipods, of the thorax include four pairs of walking legs which, as well as walking, are to probe cracks or crevices between rocks looking for food. Crayfish also have one pair of clawbearing chelipeds, which it extends in front of its body while moving. These strong pincers are specialized for cutting, capturing food, attack and defence. A pinch can hurt! The crayfish has several pairs of specialized food handling ‘legs’, bailers to cycle water over the gills, and five pairs of swimmerets which are under the abdomen. All of these ‘legs’ can be regenerated if broken off.

Crayfish have a hard outside skeleton. This jointed exoskeleton provides protection and allows movement, but limits growth. As a result, the crayfish gets too big for its skeleton, sheds it and grows a larger one. This is called moulting, and occurs six to ten times during the first year of rapid growth, but less often during the second year. For a few days following each moult, crayfish have soft exoskeletons and are more vulnerable to predators.

Crayfish Internal Anatomy

In the open circulatory system, blood flows from the heart through the arteries and returns through the open sinuses. The digestive system has a stomach for grinding food and a gland for chemical processing. The antennal gland is the main excretory organ.

Crayfish Behaviour

Crayfish, common in streams and lakes, often conceal themselves under rocks or logs. They are most active at night (nocturnal), when they feed largely on snails, algae, insect larvae, worms and tadpoles. Some eat vegetation (various water plants). Favourites of the crayfish are also dead fish, worms, corn and salmon eggs. Studies show that adults (one year old) become most active at dusk and continue heavy feeding activity during daybreak. Young crayfish are more likely to be the ones out during bright sunny days, while the older crayfish are more active on cloudy days and during the night. General movement is always a slow walk, but if startled, crayfish use rapid flips of the tail to swim backwards and escape danger.

Life Span and Reproduction - Most crayfish live short lives, usually less than two years. Therefore, rapid, high-volume reproduction is important for the continuation of the species. Many crayfish become sexually mature and mate within months after they are born, but fertilization and egg-laying may occur later. The fertilized eggs are attached to the female’s swimmerets on the underside of her jointed abdomen. The 10 to 800 eggs change from dark to translucent as they develop. The egg-carrying female is said to be ‘in berry’, because the egg mass looks so much like a berry. The eggs hatch in 2 to 20 weeks, depending on water temperature. The newly-hatched crayfish stay attached to their mother until shortly after the second moult.

Predators - The natural predators of the crayfish include crocodiles, turtles, birds and humans.

Questions – The Crayfish

1. List the 3 body parts found on the crayfish. 















2. To what group of animals do crayfish belong? 




3. Crayfish do not have bones but are held together and supported in another way.

(a) What is the type of skeleton that they have? 



(b) Why and how do they moult? 


























4. Complete the table about crayfish behaviour:

HABITAT (where it lives)




FOOD SOURCE (what they eat)


TIME OF DAY THEY ARE ACTIVE


METHOD OF MOVEMENT




PROTECTION (how they escape being eaten)


PREDATORS (what eats them)


LIFE SPAN (how long they live)


5. Write meanings of the following words:

(a) cheliped 









(b) pereiopod 









6. Where is the heart in a crayfish? 


















7. What sort of digestive system do they have? 


























THE MARRON

Scientific Name - Cherax tenuimanus

Size - One of the larger species of freshwater crayfish up to several kilograms

Habitat - Cool freshwater streams and rivers

Distribution - Much of south-west Australia

Water Conditions - Water temperatures must be about 30oC. They are very sensitive to water quality changes but can tolerate low levels of salt (100 to 300 ppm) and moderate levels of alkalinity.

Farming Problems - They are difficult to breed in captivity, do not reproduce until 2 or 3 years of age, and are territorial so they will fight to protect their territories. 

Questions

1. What is the scientific name for the marron? 















2. Marron are the largest crayfish farmed in Australia. What are some of the problems associated with farming them? 
















































3. Crayfish bought at the fish market in the winter months are expensive. Why do you think this is so? 



























THE YABBIE

Scientific Name – Cherax albidus-destructor

Other Common Names – None. The name “yabbie” is sometimes used to refer to any freshwater crayfish species in Australia.

Size – Up to 70 mm carapace length, 160 mm total body length, and a maximum weight of about 1 kilogram

Conservation Status – Common and widespread

Habitat – The yabbie is capable of living in virtually any body of fresh water including rivers and other streams, lakes, dams and even some temporary waters. Yabbies are active burrowers and are very hardy, and are able to withstand poor quality water and long periods of drought.

If a particular water course dries up, yabbies burrow deep into the bottom until they reach moist soil, where they presumably become very quiet. 

Distribution – Occurs in much of south-western Queensland, central and western NSW, the majority of Victoria and the eastern part of South Australia.

Diet – Detritus feeder and opportunistic carnivore especially of carrion.

Angling – A very common pastime is to catch yabbies with a piece of meat tied to a length of string. Adults generally use nets of various designs, depending on location and regulations in a particular area.

Farming Problems - They are relatively small. Also, the scientific name destructor refers to the yabbie’s habit of burrowing into levee banks and dam walls where they cause considerable damage.

Questions – The Yabbie 

1. What is a habitat? 




















2. What is the yabbie habitat? 



















3. How do yabbies survive periods of dry weather? 



























4. What characteristic of yabbies makes them a nuisance on farms with dams and levee banks containing water storage? 



























5. Where in Australia are yabbies commonly found? 















THE RED CLAW CRAYFISH OR LOBSTER

Research the life of the red claw crayfish using the internet and complete the table below:

SCIENTIFIC NAME


SIZE




HABITAT (where it lives)




WATER CONDITIONS (temperature, pH and salinity)


FOOD SOURCE (what they eat)




TIME OF DAY THEY ARE ACTIVE




METHOD OF MOVEMENT




PROTECTION (how they escape being eaten)




PREDATORS (what eats them)




BEHAVIOUR (how they act)




LIFE SPAN (how long they live)




REPRODUCTION, SPAWNING AND HATCHING
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