Estimating a population size - Capture/Recapture Method

The Capture/Recapture Method can be used to estimate population size if only two visits are made to the study area. This method assumes that the study population is "closed".  In other words, the two visits to the study area are close enough in time so that no individuals die, are born, move into the study area (immigrate) or move out of the study area (emigrate) between visits. The model also assumes that no marks fall off animals between visits to the field site by the researcher, and that the researcher correctly records all marks.
The method assumes that 

Given those conditions, estimated population size is calculated as follows:


N = MC
where
 N = Estimate of total population size

M = Total number of animals captured and marked on the first visit

 C = Total number of animals captured on the second visit

 R = Number of animals captured on the first visit that were then recaptured on the second  

        visit

Try these problems (show your working)
1. In a capture-recapture study, a biologist tagged and released 387 deer. A month later she captured 56 deer, 28 of which had tags. About how many deer were in the population?
2. A conservationist catches 890 deer, tags them and lets them go. 
Later, 356 deer are caught; 178 of them are tagged. 
How many deer are in the reserve?
3. A biologist wants to estimate the size of a population of turtles in a lake. She captures 10 turtles on her first visit to the lake, and marks their backs with paint. A week later she returns to the lake and captures 15 turtles. Five of these 15 turtles have paint on their backs, indicating that they are recaptured animals.
4. In order to estimate the population of New Holland Honeyeaters in Bullcreek Reserve, a fine mist-net was strung between two trees late one afternoon in Spring. Early the next day 23 trapped honeyeaters marked with distinguishing leg-bands then released.  A day later the same procedure was followed and the next morning 15 honeyeaters were captured, 6 of them having legbands. Estimate the population of honeyeaters in the Reserve.
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