Perspective: Species Richness Estimation

Many investigators use estimates of species richness (and change in species richness) as a summary of community dynamics.  Unfortunately, the naive estimate of total number of observed species from surveys is frequently biased, as most survey methods have some chance of missing species during the counts.  For surveys such as the Breeding Bird Survey, this chance is well known to differ among observers and routes (Boulinier et al. 1998).  This is a very real problem, and investigators who use simple counts of species in ecological studies must recognize that their estimates of species richness and change in richness are flawed and could be subject to criticism or rebuttal.

Luckily, estimators of species richness have been developed to estimate detection rates of species, and to accommodate variation in detection rates among species and sites (e.g.  Burnham and Overton 1979).  Nichols et al. (1998a,b) have developed a series of estimators for change in communities that incorporate the possibility of variation in detection rates among species.  Program COMDYN (Hines et al. 1999) implements these estimators of change over time and space for the North American Breeding Bird Survey.  Detailed descriptions of the estimators in program COMDYN can be found in Nichols et al. (1998a, 1998b). These papers, along with papers describing other examples and applications of species richness estimation methods, are available either from the website (http://www.mbr-pwrc.usgs.gov/software/estimation_of_bird_community_dyn.htm) or from the authors.

Presentations About Species Richness Estimation:
Doherty (2004) provided a presentation regarding the method and its application, and Sauer and Hines (2004) provided examples based on BBS data.

