
Accepted Manuscript

A Bayesian approach to estimating animal density from binary
acoustic transects

Julie Horrocks, Matthew Rueffer

PII: S0167-9473(14)00176-5
DOI: http://dx.doi.org/10.1016/j.csda.2014.06.005
Reference: COMSTA 5887

To appear in: Computational Statistics and Data Analysis

Received date: 4 September 2013
Revised date: 27 May 2014
Accepted date: 3 June 2014

Please cite this article as: Horrocks, J., Rueffer, M., A Bayesian approach to estimating animal
density from binary acoustic transects. Computational Statistics and Data Analysis (2014),
http://dx.doi.org/10.1016/j.csda.2014.06.005

This is a PDF file of an unedited manuscript that has been accepted for publication. As a
service to our customers we are providing this early version of the manuscript. The manuscript
will undergo copyediting, typesetting, and review of the resulting proof before it is published in
its final form. Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.csda.2014.06.005


A Bayesian Approach to Estimating Animal Density
from Binary Acoustic Transects

Julie Horrocks1, Matthew Rueffer

Department of Mathematics and Statistics, University of Guelph, Canada

Abstract

A Bayesian model is proposed for estimating abundance or density of animals

from passive acoustic binary data. The data are collected at points along one

or more transects, and the points are spaced so that a single individual can be

heard multiple times. Thus successive data points are dependent and this de-

pendence is exploited to simultaneously estimate density, range of detection and

probability of detection. The data are assumed to follow a homogeneous Pois-

son process. The Bayesian model combines a prior distribution for the model

parameters, with a second-order Markov approximation to the likelihood. Sen-

sitivity of the model to choice of priors is investigated. The method is illustrated

using acoustic data from a survey of sperm whales (Physeter macrocephalus).
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1. Introduction

The estimation of absolute density and abundance of wild animals is impor-

tant for protection of the environment, management of stocks, and monitoring

of species that might be at risk of extinction. When estimating abundance from

a survey, one must account for the fact that there is a non-zero probability that5
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