1.
Which group of organisms in the carbon cycle converts carbon into a form that is available to primary consumers?

A.
Decomposers

B.
Saprotrophs

C.
Detritus feeders

D.
Producers

(Total 1 mark)

2.
Which diagram shows the flow of energy through a community with three trophic levels?
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(Total 1 mark)

3.
The food web below shows a community in central France 24 000 years ago.
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Which statement is a correct description of Ursus spelaeus?

A.
It is an omnivore which feeds on Lemmus lemmus.

B.
It is a producer preyed upon by Vaccinium oxycoccos.

C.
It is a top carnivore and a primary consumer.

D.
It is a decomposer and it competes with Rangifer tarandus.

(Total 1 mark)

4.
Which of the following are greenhouse gases?

I.
Oxides of nitrogen

II.
Carbon dioxide

III.
Methane

A.
I and II only

B.
I and III only

C.
II and III only

D.
I, II and III

(Total 1 mark)

5.
The diagram below shows a simplified food web.



[image: image3.wmf]

What is the role of the snake in this food web?

A.
Primary consumer

B.
Secondary consumer

C.
Tertiary consumer

D.
Producer

(Total 1 mark)

6.
Which of the following ecological units includes abiotic factors?

A.
A community

B.
An ecosystem

C.
A population

D.
A trophic level

(Total 1 mark)

7.
Below is a graph of atmospheric CO2 levels measured at Mauna Loa Observatory, Hawai’i.

[image: image4.wmf]
[Source: adapted from Dr P Tans, NOAA Earth System Research Laboratory]

(a)
Explain the observed changes in atmospheric CO2 concentration from 1960 to 2005.

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(3)

(b)
Outline the precautionary principle.

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(2)

(Total 5 marks)

8.
Methane produced by anaerobic bacteria contributes substantially to atmospheric methane concentration. These bacteria are found in a variety of habitats. Some live inside the cytoplasm of larger unicellular organisms and are known as endosymbionts. In marine sediments, endosymbionts living in the cytoplasm of a group of unicellular organisms, known as ciliates, can contribute up to 90% of methane production.

To see if endosymbionts in freshwater sediments had the same effect on methane production a one-year study was carried out in Holland. The graph below shows the rate of methane production by untreated sediment samples and sediment samples treated to kill the ciliates containing endosymbionts. The standard deviations are indicated by bars. The total number of ciliates is also indicated by circles.
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[Source: AHAM van Hoek, et al., Acta Protozoologica, (2006), 45, pages 215–224]

(a)
State what the standard deviation indicates.

.....................................................................................................................................

.....................................................................................................................................

(1)

(b)
State the maximum number of ciliates and the month in which the maximum occurs.

.....................................................................................................................................

(1)

(c)
Compare the methane production in the untreated and treated samples.

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

(2)

(d)
Deduce, with reasons, whether the endosymbionts in the ciliates are responsible for the methane produced by the sediment samples.

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

(2)

(e)
Explain how methane and other greenhouse gases cause global warming.

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

(2)


Models predict global warming will cause sea temperatures to rise by approximately 2C by 2100. An investigation was carried out to study the effect of slight increases in temperature on the ability of Antarctic marine molluscs to carry out basic activities essential for survival.


The graph below shows the effect of temperature on the percentage of limpets (Nacella concinna) able to right themselves after being turned over.
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[Source: LS Peck, Frontiers in Zoology, (2005), 2:9]

(f)
Outline what the two parts of the scientific name Nacella concinna refer to.

.....................................................................................................................................

.....................................................................................................................................

(1)

(g)
State the relationship between temperature and the percentage righting in N. concinna.

.....................................................................................................................................

.....................................................................................................................................

(1)

(h)
Estimate the percentage change of N. concinna able to right themselves when the temperature is raised from 0C to 2.5C.

.....................................................................................................................................

.....................................................................................................................................

(1)

(i)
At present, the maximum summer temperature in the normal Antarctic environment of this organism is 1C. Suggest what might be the effect on the survival of this organism if the predicted rise in sea temperature due to global warming occurs.

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

(2)

(Total 13 marks)

9.
Competition between genetically similar species of birds may lead to changes of one or more characteristics. One characteristic that results from this kind of selection is differences in the beaks. Researchers studied the beak lengths of two species of warblers. The graphs below show the beak lengths of Pine Warblers (Dendroica pinus) and Yellow-throated Warblers (Dendroica dominica) from three geographically isolated areas in the USA.

[image: image7.wmf]

[Source: R Ficken et al. 1968. Evolution. Vol 27. Pp 307–314. Republished with the permission of Wiley-Blackwell.]

(a)
(i)
Identify the species with the shortest mean beak length.

...........................................................................................................................

(1)

(ii)
Determine the difference in the mean beak length of the two populations of Yellow-throated Warblers in Midwest and Delmarva.

...........................................................................................................................

(1)

(iii)
Compare the range of variation in beak length of the Yellow-throated Warblers in Midwest to the beak length of the Yellow-throated Warblers in Delmarva.

...........................................................................................................................

...........................................................................................................................

(1)

(b)
Suggest an advantage for the longer beaks of Yellow-throated Warblers in Delmarva.

......................................................................................................................................

......................................................................................................................................

(1)

(c)
Using the Yellow-throated Warbler as an example, outline the concept of allopatric speciation.

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(3)

(Total 7 marks)
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