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General

For the classical material (my first 6 lectures) I like Elementary Applications of Probability Theory by H.C. Tuckwell (Chapman & Hall), and Introduction to Probability Models by Sheldon Ross (Academic). The latter is very popular (currently in its 7th edition) but it slants towards engineering applications. Tuckwell covers all the basics at half the price and gives some biological applications – though not many, considering that he's a theoretical neurobiologist. 

The best place to learn stochastic diffusion theory is Mathematical Population Genetics by W.J. Ewens (Springer). Sadly this book has gone out of print, but it should be in any good university library. Handbook of Stochastic Methods by C.W. Gardiner (Springer) also covers it all, but is very terse and theoretical. Stochastic matrix models are outlined in Caswell's (1989) monograph, and presented in full detail (for a mathematically inclined audience) in Population Dynamics in Variable Environments by S. Tuljapurkar (Springer).

According to your orange handout Nisbet & Gurney's Modeling Fluctuating Populations (Wiley, 1982)  is "out of date", but this is rather like calling Shakespeare "obsolete" because we no longer fight with swords. I don't know any better guide to the systematic and relentless use of approximations for discovering the main properties of nonlinear stochastic models.

Stochastic Matrix Models and Population Viability Analysis.
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