RMark “trying it out” activities

[bookmark: _GoBack]The skink.txt data set (web site / RMark information folder) has data collected on a New Zealand skink and made available by Shirley Pledger.  We will use these data later to illustrate heterogeneity models.  Today, we’ll use them to work out using RMark to fit mark-recapture models.  The two columns in skink.txt are the capture history for each individual and its sex.  The first part of today will ignore the sex variable; the last parts will incorporate sex.

If you haven’t already, read the RMark intro document through the top of page 8.  This covers reading data and setting up models M0, Mt, and Mb.

Write and run code to read the capture history data, then fit models M0, Mt, and Mb.  Use the results to answer the following questions:

1) Which capture probability model is most appropriate for these data?
2) Are there other reasonable capture probability models?
3) Using the most appropriate of these 3 models, what is the estimated # animals not seen?
4) What is the estimated population size?
5) What is a 95% confidence interval for the population size?

Read the RMark intro section on fitting model Mtb (middle of p 8 through bottom of p 9).  Add the time+c model, where logit(c) = nu + logit(p), to the three models previously fit.

6) Which of these four models is most appropriate for these data?
7) Is the time-specific recapture probability larger or smaller than that time’s 1st capture probability?  
	You should be able to identify two different bits of the results that could be used to answer this.
8) What is the estimated population size using model Mtb?

Read the RMark intro section on model averaging (bottom of p 9 to middle of p 10).
Use the four models previously considered (M0, Mt, Mb, and Mtb) to compute a model averaged estimate of f0.

9) What is the model averaged estimate of f0, and its se?  (Use the default revised formula)
10) What is the model averaged estimate of N and its se?
11) Why is this estimate identical to the estimate from the Mtb model?

Read the RMark intro section on including covariates (middle of p 10 through middle of p 12).
We will add sex effects to model Mt.  (We should add them to Mtb, but the effects of adding sex are clearer with Mt).

You want to answer the question: do the time-specific capture probabilities differ by sex.  We will assume this is like an Mt model, so the time-specific recapture probabilities are the same as the time-specific 1st capture probabilities.  To answer the question, you will need fit two models.  Each model will have a probability of capture (shared between p and c) that may or may not differ by sex and a # unseen individuals that may or may not differ by sex.  



12) Fill in the blanks in the table with “differ” if the parameter differs by sex or “constant” if it doesn’t:
 
	Model
	p parameters
	f0 parameter

	Null (capture probabilities do not differ by sex)
	
	

	Alternative (capture probabilities do differ by sex)
	
	



Fit these two models to answer the remaining questions.

12) Using AICc, which model (Null or Alternative above) is more appropriate?
13) Is the other model a reasonable alternative?
14) Compute the model averaged number of individuals of each sex and their standard errors.
The female f0 estimate is parameter 27; the male f0 estimate is parameter 28.
There are 89 “seen” females and 79 “seen” males


