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Title: MO2D04-A: Camera trapping to assess large mammal populations in Amazonia.
Keywords: Ecology; habitat; rainforest; populations; density dependent; predator prey; ecological sampling; statistical testing; chi-squared; climate change; data handling                                             Skills: Chi-squared test, and extended prose discussion. __________________________________________________________________________ Camera traps placed along transect lines in the Pacaya Samiria Nature Reserve in Amazonia are used for two main purposes; 1. To determine which species are present in the forest, and, 2. To calculate the sizes of different mammalian populations. Such remote surveying techniques are essential for understanding the abundance of those animals rarely seen by observers on walking transects, either because they are principally nocturnal, or because they are well camouflaged and can sense approaching observers and evade detection. 
Between the months of June and August in 2009 and 2011, forty camera traps were setup in pairs on either side of established trails. Mammals with unique markings, such as the coat patterns of jaguars, can be easily identified from the footage taken by these cameras. The relative changes in the counts of camera trap images of different species can be used to establish how populations are faring from year to year. Over 3000 images were captured by the cameras during 2009 and 2011.
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Camera traps in situ on trees in the Pacaya Samiria Reserve
Data from these traps records the number of red brocket deer and ocelot that were present in the reserve between 2009 and 2011.
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Red brocket deer, Mazama americana (left) are forest ungulates found throughout the lowlands of the Amazon basin. They are strictly herbivorous, browsing on leaves, twigs and flowers, grazing on grasses and foraging on fallen fruits and seeds. Most active at dawn and dusk, the red brocket deer are solitary animals that inhabit dense forest undergrowth. As potential prey for large cats such as jaguar and puma, red brocket deer are also wary creatures and so are rarely seen by observers walking along transects.  
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The ocelot, Leopardus pardalis (right), is a predominantly nocturnal solitary predator which often spends the daylight hours asleep out of sight in trees, again making direct observations difficult. Similar in appearance to a domestic cat but roughly twice the size, ocelot use vision, hearing and scent to hunt their prey, which consists mainly of small mammals such as rodents but that can also include birds, lizards, frogs, turtles, crabs, and fish.  
The data:

Red brocket deer (Mazama americana):

	Year
	No. captures / 1000 days

	2009
	36.36

	2011
	19.14


Ocelot (Leopardus pardalis):

	Year
	No. captures / 1000 days

	2009
	9.09

	2011
	54.57


Tasks and questions:
1) Use the chi-squared (χ²) statistical test to see whether the image capture rates of red brocket deer altered significantly between the survey years. 
2) Use the chi-squared (χ²) statistical test to see whether the image capture rates of ocelot altered significantly between the survey years.
NB. Answering the following questions along the way will make questions 1 and 2 much easier! 

a. What is the calculated χ² value?
b. How many degrees of freedom are there?

c. What is the critical value at 0.05?

d. Is the χ² value greater than this critical value?
e. Is the p-value less than 0.05?

f. What does this mean?
3) In 2010 the water levels were at the highest ever recorded and only 2% of the land in the Reserve remained unflooded and it is thought that this might have been the reason for the large fluctuation in large mammal populations.  Some scientists are attributing these high water levels to the effects of climate change.  Can you suggest how you might do further research to see if this was a possibility?  Give your answer using a number of connected sentences or continuous prose.
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χ² formula
Critical values of χ²

	Degrees of freedom
	α = 0.05
	α = 0.01
	α = 0.001

	1
	3.84
	6.63
	10.83

	2
	5.99
	9.21
	13.82

	3
	7.81
	11.34
	16.27

	4
	9.49
	13.28
	18.47

	5
	11.07
	15.09
	20.52

	6
	12.59
	16.81
	22.46

	7
	14.07
	18.48
	24.32

	8
	15.51
	20.09
	26.12

	9
	16.92
	21.67
	27.88

	10
	18.31
	23.21
	29.59

	11
	19.68
	24.72
	31.26

	12
	21.03
	26.22
	32.91
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