
Corncrake recording sound analysis summary.  Revised July 2020.  
Robert Arnold. Shelagh Parlane 
 

Data 
299 recordings of calling male corncrakes made in the north west of Skye between 2012 and 
2019. The majority were made by RSPB Corncrake officer Shelagh Parlane using a mobile phone. 
In 2020 an attempt to involve public collection of recordings added a further 80 recordings (47 of 
quality 4-5). 
 

The project 
To evaluate the recordings to see if the quality was good enough to extract the fine detail required 
to match calls between recordings, in order to suggest the identities of birds. The data might 
reveal how much corncrakes move about the area during a season and whether they successfully 
return from their migration to Africa in following years. The procedure and theory are derived from 
the 1998 paper reproduced in full, below. Individuality in Corncrake Crex crex vocalizations. 
 

Method 
This method has evolved into a usable means to analyse short Crex sound files (20 seconds or 
so) and check if they may be the same or different (which is more certain) from all previous ones 
in the database, bearing in mind that the same call does not necessarily mean the same bird. 
 
Raven pulse analysis 
I have manually marked the sound files of five first syllables and exported the numbers from 
Raven Lite (bird sound analysis software freely available from Cornell Lab of Ornithology) to an 
Excel file. They are averaged to make 10 PPDs (pulse to pulse duration) from 5 first syllables.  
 
Automated pulse train analysis is impossible with short, varied quality and low signal to noise ratio 
recordings (checked with a free trial of Raven Pro) 
 
Measurement error  
I estimate the possible error in PPD measurement of the order of ±0.5 milliseconds. This is derived 
from variations in the selection of the start point of a pulse and digitising error. It could be greater 
for lower signal to noise ratio recordings.  
 
A pattern diverging about 1millisecond from another is within the range of measurement error for 
identical PPD chart patterns. The Y axis is in milliseconds in all charts. The range of variation of 
PPD over a 24 hour period documented in the 1998 paper is a similar size. (see figure 4 in 
Individuality in Corncrake Crex crex vocalizations at the end of this document.) 
 
Recordings with significant wind noise have been band pass filtered in Raven Lite. 600Hz to 7kHz. 
   



A recording of 6 calls of 2 syllables each, displayed in Raven Lite.  
The top chart is the amplitude or volume, the lower chart is a sonogram splitting the sound into frequencies 
(kHz scale on y axis). The sonogram is not used for this PPD analysis. 

 
 
 

 
 
 
A single syllable expanded in Raven Lite to show the sound pulses that make it up (like the 
faint red highlighted area labelled "1" in the previous chart) 
The blue cursor lines are the manual marking of the start of the pulse labelled 1,2 3 etc to 11. (the end line 
is ignored). This produces the Excel file of pulse timing that can be processed to make the 10 pulse to 
pulse durations (PPDs) and then then the average of five first syllables. This is the information taken from 
each recording used in this study. 
 

 
 
  



There is a single Excel database file which includes all the 299 analysed sound files to date. Each 
column has 10 PPD’s in milliseconds with each original sound file name, unaltered, copied and 
pasted at the top. 
 
Using this as a database I can add new recordings as new columns and refer to each file by the 
excel column name which is A,B,C…AA,AB,AC, etc, much shorter than the original sound file 
name.  
 
"Q" in the recording name indicates uncertainty about the location information i.e "?". 
 
Correlations 
It is possible compare recordings using excel CORREL command which computes the correlation 
coefficient "r" between two recordings.  
 
Excel can instantly produce a correlation matrix, with conditional formatting rule r>.95, which 
marks the closely matching pairs, comparing every recording with every other recording. (For 299 
recordings that is 44,551 pairs) 
 
The list of r>0.95 matches has to be extracted from the horizontal and vertical lines of the matrix 
for each recording. The matrix can be sorted using "filter" in columns and rows (using a 
transposed copy of the data in a second matrix).  
 
These lists of recordings labels can be copied below each recording and used to plot a chart of all 
recordings that match better than r>0.95 for each recording.  
 
  



Example of an initial correlation chart for recording R  
The chart title is the recording label and the corresponding recording name is highlighted in bold type on 
the legend list.  
The legend list shows the recording name which includes the date and place of each recording.  
The vertical axis is in milliseconds measured between pulses 1 to 11, (that is 10 PPDs). 

 
 

 
These initial charts can be grouped by pattern, visually, when the paper plots are laid out all 
together. These groups are the initial paper plot CLUSTERS. Some recordings which match 
statistically to r>0.95 can be visually different. It is important to use the visual pattern or shape 
matching as well as numerical r matching for this cluster analysis.  
 
The cluster charts can be used to match recordings and iterate the process to make more or less 
clusters until an optimum grouping is decided on. At this stage the improved CLUSTERs may each 
represent the record of a single individual. These clusters have been collected for each year of 
recordings. 
 
The clusters are displayed in the separate document;   
 
78 cluster maps and corresponding PPD charts. 
 
  
The AV charts and maps are in the separate document; 
 
35 AV cluster maps and corresponding PPD charts 
 
  



Example of cluster chart for Cluster 2014-26 
 

 
 
 

AV clusters 
Within each year of the recordings the numerical data for a cluster was averaged to produce a 
single set of 10 PPDs for each cluster. This was to make the data more manageable. It makes 
sense to have one set of PPDs for one AV file as it is intended to represent a single PPD pattern 
in one year.  
 
They were labelled with the year, cluster number and "AV" for example "2019-5 AV".  The AV 
cluster has one set of PPD data but the locations of the initial recordings that were averaged are 
preserved in the GIS data. 
 
The AV clusters from all the years were put into one file and the correlation matrices and matching 
process done in the same way as before for the year clusters. 
 
The charts of r>0.95 for each AV file have been visually grouped and optimised. These clusters 
from data over all years, 2012-2019, are labelled with a number  "AV cluster 1,2,3,... etc." 
 
The number of repeating PPD patterns can be extracted from this, see the spreadsheet of AV 
clusters below. 
 
 
  



Example of cluster chart for AV cluster 3 
The legend shows the contributing averaged clusters 

 
  



QGIS (open source Geographical Information System software) 
 
 
Example of QGIS map for AV cluster 3 
The points are labelled with the date of the recording and the total span of years is at the top right 

 
 
QGIS  
All the recordings have been imported into QGIS and can be plotted on a map provided they have 
some place information.  
 
 
 

Conclusions 
The uncertainties and limitations involved in this analysis are dealt with in the paper from 1998. 
(reproduced in full, below. Individuality in Corncrake Crex crex vocalizations) 
 
However it is clear that some conclusions about corncrake movement and survival might be drawn 
from matching PPD charts.  
 
It is also clear that short mobile phone recordings are adequate especially with newer phones with 
10kHz+ recording bandwidth which can capture the start of a pulse more readily than older 
phones with 5kHz bandwidth which spread the start point slightly. To use this procedure only 5 
good calls are needed so a recording of 20 seconds or more is enough. 
 
  



Table of clusters by year  
 
From the original 299 (plus 47 quality 4-5 from 2020) sound recordings 78 (plus 11 from 2020) 
clusters were identified. Analysed over all the years they reduce to 35 (plus 7 from 2020) patterns 
some of which repeat over the years.  
 
The 78 clusters were reduced  to one PPD pattern by averaging the numbers and producing a file 
with a name in the form 2019-7 AV. These were then clustered by correlation matrices and PPD 
chart matching  again with all years together to make the 35 AV clusters listed below in the 
spreadsheet. The 2020 recordings  were not processed this way but compared directly with 2019 
recordings. 
 

year recordings clusters 

no date 2   

2012 2 2 

2013 48 10 

2014 111 24 

2015 63 15 

2016 24 11 

2017 2 1 

2018 8 5 

2019 39 10 

2020 * 47 11 

total 346 89 

* qu 4-5 only     

   AV clusters   42 

 
 
The 2012-2019 clusters are displayed in the separate document;   
 
78 cluster maps and corresponding PPD charts. 
 
  
The 2012-2019 AV charts and maps are in the separate document; 
 
35 AV cluster maps and corresponding PPD charts 
 
 
The 2020 clusters are in the document, but are not compared to 2012-2018 only to 2019 
recordings; 
 
16th July. 2020 Skye Corncrake call pattern summary 
  



Spreadsheet of AV clusters and their components separated into year columns 
 
 

 
 
 
An AV cluster represents grouped PPD patterns that occur and are of one or possibly more birds 
with nearly identical PPD patterns. In other words this analysis has detected 35 different  patterns 
over the 2012-2019 period, and 42 including 2020. 
 
A bird is supposed to retain the PPD pattern throughout its life but two birds may have very similar 
patterns. The "year span" of a pattern displayed in the spreadsheet gives an indication of the 
possibility of a returning bird (or perhaps a repeat of the PPD pattern if two birds share the 
pattern), when the year span is in consecutive years rather than widely separated years.  
 
 
  



A quick analysis of the best recording years in the spreadsheet reveals the following information 
about returning birds. The PPD pattern is, or is not, detected the previous year, or the following 
year, indicating return or possible not survival. 
 

 year total AV clusters possible return   possibly not surviving   

  

matched 

patterns 

AV match to previous 

year 

% 

return 

no AV match in next 

year % non-returning 

2013 10 n/a no data in 2012   4 40% 

2014 19 6 32% 12 63% 

2015 14 7 50% 11 79% 

2016 10 3 30% 10 

n/a no data in 

2017 

2017 1 n/a no data n/a n/a no data n/a 

2018 5 n/a no data n/a 2 40% 

2019 10 2 20% 4 40% 

2020 * 11 4 36% n/a no data until 2021 n/a 

* qu 4-5 only (plus 1 lower quality at Scudiburgh) 

   

 

 
Note; Some AV clusters will contain more than one bird and not every calling bird has been recorded. 
 
 
The consecutive year span of the patterns can be visualised from the spreadsheet and this may relate to 
the lifespan of birds, bearing in mind that not all birds were recorded, 2020 was only compared to 2019 and 
the ambiguities of the vocalization patterns in general. 

 
year span number % 

1 38 69% 

2 12 22% 

3 3 5% 

4 2 4% 

total 55   

 
 
 
 
 
 
 
 
 
 
 
 
 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
The paper from 1998. 
 
 Individuality in Corncrake Crex crex vocalizations. 
 



 



 
 



 



 



 



 



 



 
 
 
 
 


