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Question 1

Bananas
Edible bananas were developed by crossing two native African variants to produce a sweet, edible fruit that has no viable seed. Bananas must be propagated from rootstocks. 

There are two responses seen in immature developing fruit. Banana fruits develop from flowers that hang vertically. Immature bananas grow downwards, responding to gravity, but when exposed to sunlight they turn and grow upward. Between 3 and 20 tiers of banana “hands” (or double rows) grow as a hanging cluster, called a bunch.
a. Describe the two responses seen in the immature developing fruit and name the plant hormones that are likely to be involved in these responses

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

b. Using diagrams explain how the environmental stimuli involved in the development of banana fruit cause changes at a cellular level. 
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

diagram space:

If bananas are left to ripen on the plant they would perish too quickly for commercial use, thus they are harvested green, when they have a 20% starch and 1% sugar content. 

Bananas are ripened in specially constructed rooms by exposure to a controlled atmosphere containing ethylene gas. Ethylene stimulates the formation of amylase, an enzyme that breaks down starch into sugar, influencing the taste of bananas. When ripe, the bananas are 20% sugar and only 1% starch. It is important to maintain the carbon dioxide level, as excessive carbon dioxide levels inhibit further ripening. 

Green bananas in cartons and at a fruit pulp temperature of around 14oC are loaded into the ripening room. The room is closed and heated for several hours until the pulp temperature reaches 15-17oC. This temperature is thermostatically controlled throughout the ripening process.
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c. Discuss the importance of controlled conditions in the ripening process with reference to temperature, and CO2 levels and ethylene levels as shown in the graph.

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

Question 2

NZ Fur Seals

	Shifting sand along the Otago Coast has impacted negatively on breeding and growth of paua. A decrease in the grazing effect of paua has allowed an increase in the growth and spread of Macrocystis seaweed. This kelp species is the primary food source of a number of fish species that are preyed upon by seals on the Otago coast. NZ Fur Seals (Arctocephalus forsteri) have benefitted from the increased food supply and they have enjoyed a successful breeding season.


	


NZ fur Seal                  www.doc.govt.nz


a. Describe the relationship between plant growth and seal numbers
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

Female fur seals are the sole providers of care for their pups but must leave pups unattended while they forage for food at sea. The length of time absent for feeding is directly related to food availability in the local area. Well developed auditory recognition systems help the pup and mother find each other when the mother returns from the sea.
A study of allosuckling revealed that pups will ‘steal’ milk from other mothers while their mother is absent. For these ‘adoption’ cases, both the ‘fostered’ pup and ‘filial’ pup of each female had significantly lower weight, condition and growth rates than other pups in the colony. The females studied do not appear to spend a different amount of time feeding at sea compared to females nursing single pups. The prevalence of allosuckling has recently declined in Otago seals and those pups that still engage in this behaviour are highly related to their fostering parent.
b. Explain the parental care relationship evident in colonies of fur seals
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

c. Discuss the costs and/or benefits of allosuckling for the seal pups who steal milk and for the female who fosters the pup either short term or long term.
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________
Question 3

Mussels and cockles
Cockles (Austrovenus sp.) and mussels (Mytilus sp.) are both NZ native shellfish and can be found living together in the Otago Harbor. They are both filter-feeders yet they occupy completely different niches.
The mussel is sedentary, attached to solid surfaces by byssal threads and filters seawater to obtain plankton as food. The strong byssal threads afford protection from predatory carnivores that attempt to prise the mussel from the rocks for food. 

The cockle lives just under the surface of the sandy floor of the harbour, and uses a muscular foot to maintain position in the sediments while sending up its siphon above the sand to inhale seawater for food intake. The muscular foot allows it to bury itself in sediment when the tide is out to avoid predation by wading birds.
A student collected several members of both species from a small area of the harbour and placed them in an aquarium in the lab in constant conditions. She recorded the opening and closing of the shells, inferring that this behaviour could be equated to feeding.  Her recordings of mussels showed that while mussels were covered in seawater, their shells remained open, (again inferring feeding). When seawater was removed the mussels clamped tightly shut. 
However her findings of Cockle behaviour were quite different as shown in the actogram below.
Cockle activity in constant conditions during a two week period
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a. Use biological terminology to explain the behaviour patterns of both animals as they respond to environmental stimuli
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

b. Explain the patterns evident in the actogram by relating tide times to the activity of the cockle. Compare this with the activity of the mussel in relation to tidal activity.
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________
c. Compare the niche and the behaviour of both cockle and mussel and discuss the adaptive advantage of the respective behaviour of both species.
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

________________________________________________________________________________
_________________________________________________________________________________

Question 4

Cockles and Trematodes
NZ cockles, known to Māori as tuangi, are abundant in muddy estuaries. Cockles are filter feeders and attract infestation by species of the parasitic Trematode family. Most if not all cockles are host to several species of these common parasites. Cockles use their muscular foot (or tongue) to burrow into sediments and parasite infestation can be linked to burrowing capability of cockles. 
The parasite is harmless to humans but shorebirds feeding on the bivalves also serve as a host. Adult parasites infect the digestive tract. Parasite eggs leave the bird through droppings and the eggs hatch into larvae that penetrate a secondary host, the whelk (Cominella glandiformis). Inside the whelk, the parasite reproduces asexually to form free swimming larvae that enter the cockle filtration current as it feeds.

Students studying the cockle muscular tongue can see the colonies of parasites under a light microscope and measure the percentage infestation of an individual cockle (measured as % infestation of the cockle tongue). Information was collected and recorded relative to the depth at which each individual cockle was found beneath the sediment surface at extreme low tide.
[image: image4.emf]Trematode infection of cockles 

found at varying sediment depth 

0

20

40

60

80

100

120

0 10 20 30 40

sediment depth (mm)

condition 

(%infestation of 

cockle tongue)


a. Describe the relationship between the Trematode parasite and the cockle organism and describe the effect that Trematodes have on the behaviour of cockles in the estuary

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

b. Explain the significance of the behaviour of heavily infested cockles and the behaviour of those which are less parasitized.
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

c. Discuss the long term effect of predation on cockles and how infestation of parasites will promote survival of the parasite in relation to modified cockle behaviour
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

