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TOwARD A sTANDARDIZED PROTOcOL 
FOR RAPID suRvEYs OF TERREsTRIAL bIRD 
cOmmuNITIEs 
Sebastian K. Herzog1, Brian J. O�Shea2 and Tatiana Pequeæo3

Introduction

Birds are found on all continents, throughout the oceans, and in virtually all terrestrial and aquatic 
habitats � there are few places on Earth where birds do not regularly occur. They play important roles 
in many ecosystems and contribute to ecological processes such as pollination, seed dispersal, and 
biological control (e.g. �ekercio�lu 2006). Some species are important to local indigenous communities 
as sources of protein, contributing to food security. Recreational bird watching is a rapidly growing sector 
of the international tourism industry, and tourism revenue can provide an important contribution to local 
and regional economies. Tens of thousands of recreational birdwatchers have also become citizen 
scientists by uploading their observational records to global (e.g. eBird) and national (e.g. WikiAves) open 
access online portals and data sharing networks.

Birds are ideal subjects for rapid biodiversity surveys. They are perhaps the best known group of 
organisms in terms of their taxonomy, biology, ecology, biogeography, and conservation status. Most 
species are diurnal and easy to identify under �eld conditions relative to other taxonomic groups, 
and nearly complete species lists can be produced during a rapid survey. The limited time and e�ort 
required for post-survey data processing allows for rapid data analysis. Birds are amenable to a variety 
of standardized survey methods (Bibby et al. 2000) and are highly cost-e�ective to sample (Gardner et 
al. 2008, Kessler et al. 2011). They are widely recognized as indicators of ecological integrity due to their 
habitat speci�city and rapid responses to human impacts from local to regional scales (e.g. Furness and 
Greenwood 1993, Niemi and McDonald 2004). The global conservation status of all species is updated 
at regular intervals and many represent species of conservation concern (13% of extant species; BirdLife 
International 2013). Consequently, priority areas for biodiversity conservation have often been identi�ed 
largely based on birds (e.g. the Endemic Bird Area � EBA � and Important Bird Area � IBA � frameworks 
of BirdLife International).
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A variety of resources exist to facilitate the identi�cation of birds by both sight and sound. A similarly 
wide range of methodological approaches have been developed to count birds and quantify abundance 
and community composition (Bibby et al. 2000). However, not all of these approaches are suitable for 
rapid surveys because they are too time- or labor-intensive. In addition, di�erent rapid assessment 
surveys have used di�erent methods, limiting the comparability of results across surveys. The scope 
of this chapter therefore is to recommend a core set of standardized sampling protocols for rapid 
assessments of terrestrial bird communities that can be applied under most conditions worldwide.

General Approaches to Surveying Birds

Established methods can be broken down into four general categories: (1) audiovisual methods; (2) sound 
recording (acoustic documentation); (3) mist netting; and (4) specimen collecting. Strengths and caveats 
of these methods are summarized in Table 1. The most commonly used audiovisual methods in the 
tropics are point counts, line transects, and the species-list method (e.g. Poulsen et al. 1997, Fjeldså 1999, 
Haselmayer and Quinn 2000, Herzog et al. 2002, 2005, Söderström et al. 2003, O�Dea et al. 2004, 
Abrahamczyk et al. 2008, Clough et al. 2009, MacLeod et al. 2011), owing their popularity to time- and 
cost-e�ectiveness. Sound recording is an integral part of these methods, as it provides documentation 
of a large number of species, and enables analysis and identi�cation of unknown vocalizations after 
surveys are completed. In many tropical environments, especially forest habitats, most bird species are 
much more often heard than seen. The recent development of automated sound recording technology 
(Brandes 2008) is likely to lead to an increased use of autonomous recording stations as a stand-alone 
method for documenting and monitoring tropical bird communities.

Mist nets were widely used during past decades for both bird surveys and specimen collecting, 
especially before the advent of modern �eld guides, a�ordable, portable sound recording equipment, 
and online audio reference libraries. Their time- and cost-e�ectiveness is considerably lower than that of 
audiovisual methods, and they are subject to a variety of biases, such as net avoidance, weather, habitat 
structure, and behavioral di�erences between species and among individuals of the same species (e.g. 
Jenni et al. 1996, Remsen and Good 1996). Nonetheless, under certain circumstances they should be 
considered as a supplemental method (see below). Specimen collecting is even more labor intensive 
than mist net surveys and therefore rarely suitable for rapid assessments. We assert, however, that there 
is a continued need for specimen collecting, especially in the tropics, where new species to science are 
still being discovered regularly. In regions poorly explored by ornithologists, specimen collecting is an 
essential tool to reveal cryptic biodiversity and document newly discovered taxa.
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Core Standardized Methods 

The most cost-e�ective way to survey the greatest proportion of bird species in a short period of time is to 
use a combination of audiovisual methods and sound recording. This combination of methods must also 
be su�ciently rigorous for comparative analysis and �exible enough to be adapted to speci�c conditions 
of di�erent regions and ecosystems. Here we propose a set of e�cient survey protocols that comply with 
these general prerequisites. We do not provide in-depth descriptions of particular methods and expect 
readers to have prior experience with these techniques (see Bibby et al. 2000 for detailed treatments).

Among audiovisual methods, 50-m radius point counts probably are the most widely used approach; 
points can be placed �exibly in any habitat type, are easily and precisely georeferenced, and their results 
can be analyzed quantitatively with a variety of robust parametric statistical techniques. 

The 10-species or MacKinnon list technique is a rather new audiovisual method �rst proposed by 
MacKinnon and Phillipps (1993) that has been further developed since (e.g. Poulsen et al. 1997, Herzog 
et al. 2002, MacLeod et al. 2011). It is the logistically most �exible method but has limitations with respect 
to statistical analyses. Unlike point counts, consecutive 10-species lists are not necessarily spatially 
independent, and there is a greater probability of counting the same individual more than once. This 
method does allow, however, for estimation of relative abundances of species (and it is particularly suited 
for comparing abundances of the same species across sites; Herzog et al. 2002, Herzog 2008), and it 
is relatively robust with respect to potential observer biases and di�erences in experience (Fjeldså 1999, 
MacLeod et al. 2011). It also explicitly encourages the extensive use of sound recording (Herzog et al. 
2002). Statistical analyses essentially are limited to construction of species accumulation (rarefaction) 
curves, both individual- and sample based, and curve extrapolation with con�dence intervals (see 
Colwell et al. 2012), as well as the use of species richness estimators and similarity indices (Colwell 2013). 
Nevertheless, given that the main goal of rapid assessments often is a provisional estimate of overall 
species richness, relative abundances, and community composition, 10-species lists are an appropriate 
core survey method.

The importance of sound recording for documentation purposes and later identi�cation of unknown 
vocalizations has already been mentioned. In addition to opportunistic sound recordings, standardized 
use of this method is crucial, particularly during the dawn chorus, at which time the greatest number 
of species vocalize almost simultaneously. In particularly species-rich habitats, the sheer diversity and 
abundance of sounds at dawn is likely to overwhelm even the most experienced observers. Obtaining 
clear recordings of the dawn chorus is the most e�cient way to document the greatest possible number 
of species in most habitats.
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Combining Core Methods into a Coherent Survey Protocol

Because each method has its own strengths, shortcomings, and biases, we recommend a combination 
of all three to generate robust, comparable data sets given the inherent constraints of rapid surveys. 
Note that the three core methods vary substantially in the required minimum level of observer expertise 
and experience with a given avifauna. Dawn chorus sound recording per se requires the lowest level of 
expertise and experience, and, although not ideal, vocalizations can be identi�ed entirely by an expert after 
the survey is completed. 10-species lists are relatively robust with respect to potential observer biases and 
di�erences in experience, but do require at least intermediate knowledge of a given avifauna. Point counts, 
on the other hand, require high levels of expertise and experience and clearly is the most demanding 
of the three methods. In addition, in highly diverse tropical habitats they generally detect the lowest 
proportion of species and are the least amenable to comparisons of results among observers.

Dawn chorus recordings. We recommend conducting two to three 15-min stationary dawn chorus 
recordings each morning starting with the �rst vocalizations of diurnal bird species. Minimum distance 
between recording stations should be 200-250 m. Di�erent stations should be sampled each morning. 
All stations must be georeferenced using GPS units. To standardize the recording procedure, we suggest 
the following protocol. Recordings should be made using a directional shotgun microphone (such as 
the Sennheiser ME-66) held at an angle of 20° above the horizontal or ground level in forest habitats 
(Haselmayer and Quinn 2000) and 0-10° in low-stature habitats such as grass- and scrubland. At the 
beginning of each recording the microphone should be pointed in the direction of greatest vocal activity; 
microphone direction is then rotated by 90° every 60 seconds until two full circles are completed after 
eight minutes. For the remaining seven minutes, microphone direction and angle may be changed at 
will to record newly vocalizing species, or to obtain clearer, louder documentation of species whose 
vocalizations may have been captured poorly during the �rst eight minutes of the recording.

Point counts. Following dawn chorus recordings, we recommend conducting 10-min (Fig. 1), 50-m 
radius point counts in early to mid-morning; stopping time will depend on bird activity, which varies with 
weather, season, and habitat. Minimum distance between point count stations should be 200-250 m; this 
is the maximum distance at which most forest bird species can be detected acoustically, and ensures 
spatial independence between points when a 50-m count radius is used. The same stations used 
for dawn chorus recordings may also be selected for point counts, provided they meet the minimum 
distance criterion. All birds heard and seen within 50 m of each point should be counted, and sex and 
age class noted if possible. If time permits, each station should be visited twice on di�erent days at 
di�erent times of the morning. We do not recommend estimating distances to unseen birds in tropical 
forest, due to the known incidence of high observer bias in distance estimates and the many variables 
a�ecting sound transmission through forest, which often make birds appear much closer or farther away 
than they actually are.
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10-species or MacKinnon lists. All individuals heard and seen between dawn chorus and point count 
stations as well as afterwards should be noted in consecutive order. A digital voice recorder (dictaphone) 
should be used during surveys and observations transcribed daily to a �eld note book outside survey 
hours. Species-list surveys should be carried out until at least mid-day to include peak hours of mixed 
�ock activity. Stopping time will depend on bird activity, which varies with weather, season, and habitat. 
Surveys should be resumed in mid- to late afternoon until dusk. On at least 2-3 days per site, species-
list surveys should also be conducted 1-2 hours prior to dawn and after dusk to detect nocturnal 
species. Detailed instructions for species-list surveys are given in Herzog et al. (2002), but some key 
considerations should explicitly be covered here. As with point counts, observations at distances of >50 
m should be noted but excluded from analysis. It is crucial that provisional names be assigned to species 
not con�dently identi�ed by sight or sound at �rst (and later replaced with de�nite identi�cations). Ten-
species lists should not actually be compiled in the �eld, but only later during data analysis and after all 
sound recordings have been reviewed and identi�ed, so that birds recorded can be incorporated into 
the species lists. When longer time periods are spent in one spot or when resampling a given section of 
the study area, repeated counts of known territorial individuals should be avoided. 

Obviously, it will occasionally be di�cult to determine whether a bird has already been counted; when in 
doubt, it is best to adopt a conservative approach and omit a given observation from the analysis.
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Figure 1 
Percentages of newly detected species and individuals with increasing point count duration for eight 
2-min intervals in semi-deciduous foothill forest of the central Bolivian Andes (dpto. Santa Cruz, 
Refugio Los Volcanes: 18°06�S, 63°36�W, 1000-1200 m; S.K. Herzog unpubl. data). Values are means 
of 172 counts (50-m radius) conducted at 12 stations between March 2003 and January 2004. The 
total number of detections per 16-min count ranged from 4 to 25 species (mean – SD = 15.6 – 4.6) 
and 7 to 48 individuals (mean – SD = 24.7 – 7.7). New species and individuals still were detected even 
during the last 2-min interval, but detection rates leveled o� after 10 minutes for both species and 
individuals. On average, 80% of all species and 77% of all individuals detected during the entire 16-
min point count were observed within the �rst 10 minutes.






















