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Corncrake recording sound analysis summary. Data reworked December 2020.  
Robert Arnold. Shelagh Parlane 
 
Data 
In 2020 we had 77 analysed recordings, some collected by locals using social media, of which 
47 are 4-5 quality. (The 4-5 quality is defined as, 5 calls averaged, sharp rise at start of pulse, 
signal to noise moderately good, first pulse clear).  
Having decided to reject lower sound quality recordings to improve the analysis, the total has 
become 127 recordings of male corncrakes from 2013 to 2020. They were made by RSPB 
Corncrake officer Shelagh Parlane, John Hawell and other Skye residents. In 2020 some 
improved microphone recordings and other mobile phone recordings were made. 
 
The project 
To analyse the recordings 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. T.M.Peake, P.K.McGregor, K.W.Smith, G.Tyler, G.Gilbert, R.E.Green. 
 
Method 
Using all the quality 4-5 selected recordings an improved method has been devised to sort the 
similar recordings into arbitrarily numbered clusters. Each recording has been compared to all 
the others and pairs with r>0.95 correlation coefficient have been grouped in descending order 
in Excel. The 8 top matches from these lists have been plotted to reveal the PPD pattern in a 
chart plot. The patterns have been further matched by eye to form the numbered clusters.   
 
Raven pulse analysis 
All the recordings have been checked visually in Raven and assigned a quality figure from 1 to 
5. Only quality 4 and 5 have been used for the analysis. Only recordings with a geographical 
location have been used for this reworking in 2020. 
 
I have manually marked the start edge of 11 pulses in each sound file 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. The five sequences are averaged to make one 
sequence of 10 PPDs (pulse to pulse duration) for each recording.  
 
Automated pulse train analysis is impossible with short, varied quality and low signal to noise 
ratio records (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 records.  
 
A pattern diverging about 1 millisecond 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.) 
 
Records with significant wind noise have been band pass filtered in Raven Lite. 600Hz to 7kHz. 
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A record 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 record used in this study. 
 

 
 
 



3 
 

There is a single Excel database file which includes all the 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 new records can be added 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.  
 
 
Correlations 
It is possible to compare records using excel CORREL command which computes the 
correlation coefficient "r" between two records.  
 
Excel can instantly produce a correlation matrix, with conditional formatting rule r>0.95, which 
marks the closely matching pairs, comparing every record with every other record. (For 127 
records that is 8,001 pairs) 
 
The list of r>0.95 matches has to be extracted from the horizontal and vertical lines of the matrix 
for each record. The matrix can be sorted using "filter" in columns and rows (using a transposed 
copy of the data).  
 
These lists of record IDs have been copied in descending 'r' order below each record and used 
to plot a chart of the mathematically closest 8 records with r>0.95 for each record. These have 
been grouped by checking the list for matching record IDs and by the shape of the PPD chart 
plot, into arbitrarily numbered clusters of similar pattern. Any recording files that appear in two 
clusters have been checked and assigned to only one cluster.  
The cluster plots have been visually checked and where they are very similar and could be 
ambiguous they have been put together into groups in the cluster plots print outs. 
 
The recordings in each cluster have been listed and plotted with their recording file names 
displayed in the chart legend. 
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Cluster plots  
32 clusters appeared out of the 127 recordings and form the basis of the analysis. They have 
been plotted individually with a legend showing the file names in date order with a GIS map to 
show their locations. They may show returns from previous years and movements within a year. 
 
Example of a Cluster plot 
.

 
The chart title is the Cluster number. 
 
The legend list shows the record names which include the date and place of each recording.  
 
The vertical axis is in milliseconds measured between pulses 1 to 11, (that is 10 PPDs). 
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QGIS (open source Geographical Information System software) 
 
Example of QGIS map for Cluster 2 
The points are labelled with the date of each recording. 

 
 
QGIS  
All the records have been imported into QGIS and can be plotted on a map provided they have 
some location information. Some cluster maps may show movement made by individuals within 
each year.  
 
Notes on cluster plots 
The uncertainties and limitations involved in this analysis are partially dealt with in the paper 
from 1998. (reproduced in full, below. Individuality in Corncrake Crex crex vocalizations) 
 
These limitations are largely due to some birds sharing a PPD pattern. This makes it impossible 
to be certain of their identity but does allow definite separation of different individuals with 
different patterns, especially with small numbers of birds and recordings analysed as they 
happened sequentially over time. 
 
It is clear that some conclusions about corncrake movement and survival could 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 record of 20 seconds or more is enough. Improvements in the range 
of recording and the quality are possible using an external microphone and a reflector. 
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Year span spreadsheet 
This spreadsheet shows which clusters or PPD patterns have occurred in other years. This may 
be evidence of returning birds or perhaps genetically related birds. It may also give an idea of 
their survival over several years. There are 32 clusters. (6,21,and 25 had duplicates and were 
removed.) 
The cluster/PPD patterns that are very similar and could be ambiguous have been grouped 
together and are listed and marked in green. This becomes 24 'definitely different' PPD 
patterns. 
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The recording effort was not constant over all years and the quality early on was not as high 
because of the frequency response limitation of the old mobile phone. Also some recordings 
lost their location data when a new phone was used and recordings transferred. However, there 
are still obvious inferences to be made despite the inevitable gaps in the data as outlined. 
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Some patterns are appearing in consecutive years. There are 39 that only appear in single 
consecutive years (although 18 of them reappear after a gap in time), 10 that span two years 
and one that spans 3 years. These all hint at the possible survival rate of corncrakes. 
 
 
 
 
Notes on the analysis 
This presentation is a summary of the data to date and an attempt to display it all so that some 
sort of evaluation and extraction of meaningful stories about bird survival and movement during 
and between years could be made. The male birds clearly do move around within a season and 
probably arrive back in different locations in following years. They may survive for several years 
although many only appear once and presumably do not survive or are not recorded again. 
 
Sound recordings are very appropriate for locating male and occasionally female corncrakes 
and this data confirms that they have a signature PPD pattern which unfortunately can coincide 
with others making it difficult to be certain about matched identities. However different PPD 
patterns are a definite indication of a different bird. There are also clearly a few patterns that are 
particularly common and many individuals share something similar. This is shown in the groups 
of clusters that are identified in the cluster plots section and by the green bars in the year 
span spreadsheet.. 
 
The year plots show evidence of movement and numbers of individuals. The year span 
spreadsheet gives an indication of corncrake survival. 
 
There is a list of all the files analysed at the end. 
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Year plots for 2013-2020 
The files have been sorted into separate years and are identified by their cluster number.  
There is a list of the recording file names below each map.  
For years with many recordings plotted on the GIS map, a simplified map with only one label for 
each cluster has been added, for clarity. 
 
They indicate the number of individual birds and movements they may have made in the year. 
At the end of each year section there is a note analysing the number of clusters for that year 
which may represent individuals and when a cluster appears in two locations it may show a 
movement during the year by the male bird. 
 
There is a note summarising this for each year under each list. 
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Notes 2013 
There are 5 different patterns or clusters.  

 
 
 
 
  

CLUSTER ID NAME DATE 

1 JL Idrigil_29 May 2013 29/05/2013 

2 JE Bobs new loc-1_17 June 2013 17/06/2013 

3 IS Ardmore 3-1_21 June 2013 21/06/2013 

13 JA Bobs new loc-1_17 June 2013 17/06/2013 

14 IV Ardmore substation 2 - 3_27 June 2013 27/06/2013 

14 IW Ardmore substation-3_29 June 2013 29/06/2013 
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CLUSTER ID NAME DATE 

1 GI 16-06-2014, 04_01 ardmore 1 of 2 16/06/2014 

1 GM 19-06-2014, 01_45 ardmore 19/06/2014 

3 DU 08-05-2014, 01_16 monkstadt 08/05/2014 

4 DX 08-05-2014, 03_05 trumpan davy 08/05/2014 

4 FU 03-06-2014, 00_04 7 hallin park 03/06/2014 

4 FX 04-06-2014, 01_15 7 hallin park 04/06/2014 

5 DZ 08-05-2014, 03_15 ardmore east field 08/05/2014 

5 EK 12-05-2014, 01_03 ardmore nora reeds 12/05/2014 

5 GL 19-06-2014, 01_41 ardmore 19/06/2014 

5 X 

R09_0001 ~ 2014 ~ CORNCRAKE @ TRUMPAN  ~ 22 July 2014 ~  0pm to 10-30pm ## 

from NG 22562-61317 22/07/2014 

5 AF 

R09_0001 ~ 2014 ~ CORNCRAKE @ TRUMPAN ~ 22 July 2014 ~ 10pm to 10-30pm ## 

from NG 22562-61317 22/07/2014 

7 EP 17-05-2014, 01_12 idrigill 17/05/2014 

7 FQ 30-05-2014, 03_12 whitewave quail 30/05/2014 

8 EQ 17-05-2014, 03_28 1 halistra or 8 hallin park 17/05/2014 

9 ES 24-05-2014, 00_45 harlosh 2 birds 24/05/2014 

9 FW 03-06-2014, 00_24 ardmore west field 03/06/2014 

9 GG 16-06-2014, 03_40 ardmore 16/06/2014 

10 EY 25-05-2014, 02_55 lionacro below school 1 25/05/2014 

10 FB 25-05-2014, 02_56 lionacro below manse 2 of 2 25/05/2014 

11 EZ 25-05-2014, 02_55 lionacro below school 2 25/05/2014 

11 FA 25-05-2014, 02_56 lionacro below manse 1 of 2 25/05/2014 

12 GF 16-06-2014, 02_31 lionacro 16/06/2014 

13 GH 16-06-2014, 03_47 ardmore 16/06/2014 
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14 EL 12-05-2014, 01_29 geary nissan hut 12/05/2014 

14 GQ 20-06-2014, 01_01 glasphein 20/06/2014 

14 GR 20-06-2014, 01_05 brogaig 20/06/2014 

18 FR 30-05-2014, 03_13 lionacro 30/05/2014 

31 FV 03-06-2014, 00_19 trumpan bobs 03/06/2014 

31 FZ 04-06-2014, 01_40 ardmore bob 04/06/2014 

33 EA 08-05-2014, 03_22 ardmore nora reeds 08/05/2014 

33 GK 19-06-2014, 01_39 ardmore 19/06/2014 

34 GP 20-06-2014, 00_44 digg 20/06/2014 

 

Notes 2014 
There are 16 different patterns or clusters.  
Several made movements. 
4 from Hallin Park  to Trumpan 
7 from Idrigill   to Lionacro 
9 from Harlosh   to Ardmore 
14 from Geary  to Glasphein  to Brogaig 
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CLUSTER ID NAME DATE 

5 BU 14-07-2015, 00_25 ardmore 2 crakes 14/07/2015 

9 BE 08-06-2015, 02_09 trotternish NG3868 08/06/2015 

15 AH 14-05-2015, 00_29 ardmore carpark nettle 14/05/2015 

16 AR 23-05-2015, 00_13 trotternish S cuil 23/05/2015 

17 AT 23-05-2015, 02_02 trotternish lionacro loch area 23/05/2015 

22 BW 17-06-2015, 00_00 5 hallin park.Table 17/06/2015 

32 BI 09-07-2015, 03_30 ardmore 2 crakes 09/07/2015 

33 CG 30-05-2015, 01_33 harlosh duneilerich 30/05/2015 

33 BF 08-06-2015, 02_20 trotternish NG3773 08/06/2015 

 
 
Notes 2015 
There are 8 different patterns or clusters.  
One made a movement. 
33 from Harlosh  to Bornesketaig 
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CLUSTER ID NAME DATE 

1 DC Conista 26 June 2016 26/06/2016 

2 DB Bornesketaig 22 May 2016 22/05/2016 

2 DE Earlish 3 30 May 2016 30/05/2016 

3 CX Ardmore East Roadside 12 June 2016 12/06/2016 

15 CU 1 Hallin Park 5 June 2016 05/06/2016 

15 CY Ardmore East Roadside 14 June 2016 14/06/2016 

18 DH Glen Hinnisdale 24 May 2016 24/05/2016 

19 K Ardmore Nettles 23 May 2016 23/05/2016 

20 DF Earlish Upper July 2016 01/07/2016 

31 CW Ardmore east roadside 11 June 2016 11/06/2016 

 
 
Notes 2016 
There are 8 different patterns or clusters.  
Two made movements. 
2 from Bornesketaig  to Earlish 
15 from Hallin Park  to Ardmore 
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CLUSTER ID NAME DATE 

7 DJ Hazel Upper Halistra 19 June 2017 19/06/2017 

 
Notes 2017 
There is 1 pattern or cluster.  
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CLUSTER ID NAME DATE 

11 L Ardmore West 12 July 2018.Table.1.selections 12/07/2018 

22 KI Monkstadt 1 - 29 June 2018 29/06/2018 

22 KG Monkstadt X2 29 June 2018 1 of 2 29/06/2018 

23 KK Peingown 29 June 2018 29/06/2018 

24 KJ Monkstadt 10 July 2018 10/07/2018 

 
 
Notes 2018 
There are 4 different patterns or clusters.  
 
 
  



16 
 

 

CLUSTER ID NAME DATE 

4 JP Ardmore west 5 July 2019 from road 05/07/2019 

7 JW Scudiburgh 7 June 2019 27/06/2019 

11 JU Earlish x roads 11 June 2019-3 11/06/2019 

26 O Ard carpark nettles 14 June 2019 14/06/2019 

26 R Ardmore nettles 16th june 2019 robert 20190616_174506 16/06/2019 

26 JQ Ardmore west 5 July 2019 from s gate 05/07/2019 

26 JR Ardmore west 12 July 2019 12/07/2019 

26 JS Ardmore west 12 July 2019-2 12/07/2019 

26 JT Ardmore west field 20 July 2019 20/07/2019 

26 U 20190721_010002 21st july 2019 ardmore lime dump 21/07/2019 

26 V 28th july 2019  ardmore lime dump 28/07/2019 

27 F Waternish farm oans 6-7-19  10pulses av5 06/07/2019 

28 JZ Waternish farm 12 July 2019 12/07/2019 

30 G Waternish farm stein 6-7-19 10pulses av5 06/07/2019 
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Notes 2019 
There are 7 different patterns or clusters.  
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CLUSTER ID NAME DATE 

2 LR north cuil 1st June 2020 0015 shelagh 2020 01/06/2020 

2 LQ north cuil 1st june 2020 0230 martin Video 01/06/2020 

2 LY N cuil 8 June 2020 0024 shelagh 08/06/2020 

2 ME N cuil 11 June 2020 0006 shelagh 11/06/2020 

5 NH N totescore 3 25 June 2020 shelagh 25/06/2020 

11 MQ gordon taylor 16th june 2020 0039 gordon 2020_06_16_00_39_41 16/06/2020 

13 LJ stein May 19th 2020 2350 lynn VID-20200522-WA0000 19/05/2020 

13 LT Ose 3 June 2020 2358 03/06/2020 

15 MG CARNACH 12 June 2020 2337 john R09_0003 12/06/2020 

15 MH LOWER HALISTRA CARNACH 12 June 2020 2338 john R09_0005 12/06/2020 

15 MF Gordon Taylor 13 June 2020-2 0100 shelagh 13/06/2020 

15 MN gordon taylor 16th june 2020 0000 roland AUD-20200616-WA0000 16/06/2020 

15 MP gordon taylor 16th june 2020 0041 gordon 2020_06_16_00_41_42 16/06/2020 

15 MO gordon taylor 16th june 2020 0042 gordon 2020_06_16_00_42_33 16/06/2020 

15 MR carnach 19th june 2020 0010 shelagh AUD-20200619-WA0001 19/06/2020 

15 MU carnach 19th june 2020 0010 shelagh AUD-20200619-WA0003 19/06/2020 

15 MT carnach 19th june 2020 0010 shelagh AUD-20200619-WA0004 19/06/2020 

15 MS carnach 19th june 2020 0010 shelagh AUD-20200619-WA0005 19/06/2020 

20 KU stein May 9th 2020 0054 R09_0004 CORNCRAKE STEIN  9 May 2020 @ 00-54 09/05/2020 

20 NJ carnach 27th june 2020 1200 roland AUD-20200627-WA0000 qu4 27/06/2020 

22 KN stein-May 3rd 2345 video-1588547291 03/05/2020 

22 KO stein May 4th 2020 2245 video-1588676289 04/05/2020 

22 KT stein May 6th 2020 0024 R09_0012 CORNCRAKE STEIN 6 May 2020 @ 00-24 06/05/2020 

28 LL stein May 9-10th 2020 night lynnVID-20200522-WA0001 09/05/2020 
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28 LK stein May 9-10th 2020 night lynnVID-20200522-WA0002 09/05/2020 

28 LC stein May 17th 2020 1600 graham_332054104440263 17/05/2020 

28 LB stein May 17th 2020 1600 graham_707356706679683 17/05/2020 

28 LH stein 19th May 2020 2135 shelagh AUD-20200519-WA0000 19/05/2020 

28 NK Scudiburgh 29 june2020 qu4-10calls 29/06/2020 

29 LF HALLIN PARK (Mary Campbell's) 19 May 2020 0046 John 00-46 R09_0013 19/05/2020 

29 LG HALLIN PARK (PAIRC MHOR) 19 May 2020 016 John R09_0001 19/05/2020 

30 LM stein May 20th 2020 night jamie_1931280013673273 20/05/2020 

30 LO stein May 20th 2020 night jamie_248369789837114 20/05/2020 

30 LN stein May 20th 2020 night jamie_249695306129222-3 calls 20/05/2020 

30 LS Geary 4 June 2020-2 0318 shelagh 04/06/2020 

31 LI geary26 20th May 2020 2230 shaz IMG_5773 21/05/2020 

31 MK Scudiburgh 14 June 2020-2 shelagh 14/06/2020 

31 MI Scudiburgh 14 June 2020-3 shelagh 14/06/2020 

33 MD N cuil 11 June 2020-2 0202 shelagh 11/06/2020 

33 MJ N cuil 14 June 2020 shelagh 14/06/2020 

33 MM N cuil 15 June 2020 shelagh 15/06/2020 

34 NE Grealine 1 24 June 2020 shelagh qu4 24/06/2020 

34 NA Grealine 2 24 June 2020 shelagh qu4 24/06/2020 

34 NB Grealine 5 24 June 2020 shelagh qu4 24/06/2020 

35 MA Totescore1 8 June 2020-2 0117 shelagh 24/06/2020 

35 NG N totescore 1 25 June 2020 shelagh 25/06/2020 

35 NF N totescore 2 25 June 2020 shelagh 25/06/2020 

35 NO North totescore 3 July 2020 with phone 03/07/2020 
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Notes 2020 
There are 15 different patterns or clusters.  
Four made movements. 
13 from Stein  to Ose (maybe Ose to Carnach is more likely, as we recorded in the initial 2020 summary) 
20 from Stein to Carnach 
30 from Stein to Geary 
31 from Geary to Scudiburgh 
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32 Cluster plots, from 2013-2020
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Clusters 3, 14 and 15 are similar
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Clusters 3, 14 and 15 are similar
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Clusters 3, 14 and 15 are similar
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Clusters 4, 26 and 32 are similar
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Clusters 4, 26 and 32 are similar 
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Clusters 4, 26 and 32 are similar 
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Clusters 7 and 18 are similar 
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Clusters 7 and 18 are similar 
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Clusters 9 and 35 are similar 
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Clusters 9 and 35 are similar
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Clusters 13 and 30 are similar 
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Clusters 13 and 30 are similar 
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127 Analysed crex recordings, 2012-2020. Skye, 4-5 quality with location.  

 
qu date district recd 

Idrigil_29 May 2013.wav 4 29/05/2013 trotternish shelagh 

Bobs new loc-1_17 June 2013.wav 4 17/06/2013 waternish shelagh 

Ardmore 3-1_21 June 2013.wav 4 21/06/2013 waternish shelagh 

Ardmore substation 2 - 3_27 June 2013.wav 4 27/06/2013 waternish shelagh 

Ardmore substation-3_29 June 2013.wav 4 29/06/2013 waternish shelagh 

Ardmore Willies-4_7 July 2013.wav 4 07/07/2013 waternish shelagh 

08-05-2014, 01_16 monkstadt.wav 4 08/05/2014 monkstadt shelagh 

08-05-2014, 03_05 trumpan davy.wav 4 08/05/2014 trumpan shelagh 

08-05-2014, 03_15 ardmore east field.wav 4 08/05/2014 ardmore shelagh 

08-05-2014, 03_22 ardmore nora reeds.wav 4 08/05/2014 ardmore shelagh 

12-05-2014, 01_03 ardmore nora reeds.wav 4 12/05/2014 ardmore shelagh 

12-05-2014, 01_29 geary nissan hut.wav 4 12/05/2014 geary shelagh 

17-05-2014, 01_12 idrigill.wav 4 17/05/2014 idrigill shelagh 

17-05-2014, 03_28 1 halistra or 8 hallin park.wav 4 17/05/2014 hallin shelagh 

24-05-2014, 00_45 harlosh 2 birds.wav 4 24/05/2014 harlosh shelagh 

25-05-2014, 02_55 lionacro below school.wav 1 of 2 4 25/05/2014 lionacro shelagh 

25-05-2014, 02_55 lionacro below school.wav 2 of 2 4 25/05/2014 lionacro shelagh 

25-05-2014, 02_56 lionacro below manse.wav 1 of 2 4 25/05/2014 lionacro shelagh 

25-05-2014, 02_56 lionacro below manse.wav 2 of 2 4 25/05/2014 lionacro shelagh 

30-05-2014, 03_12 whitewave quail.wav 4 30/05/2014 trotternish shelagh 

30-05-2014, 03_13 lionacro.wav 4 30/05/2014 trotternish shelagh 

03-06-2014, 00_04 7 hallin park.wav 5 03/06/2014 waternish shelagh 

03-06-2014, 00_19 trumpan bobs.wav 4 03/06/2014 waternish shelagh 

03-06-2014, 00_24 ardmore west field.wav 4 03/06/2014 waternish shelagh 

04-06-2014, 01_15 7 hallin park.wav 4 04/06/2014 waternish shelagh 

04-06-2014, 01_40 ardmore bob.wav 4 04/06/2014 waternish shelagh 

16-06-2014, 02_31 lionacro.wav 4 16/06/2014 trotternish shelagh 

16-06-2014, 03_40 ardmore.wav 4 16/06/2014 waternish shelagh 

16-06-2014, 03_47 ardmore.wav 5 16/06/2014 waternish shelagh 

16-06-2014, 04_01 ardmore.wav 1 of 2 4 16/06/2014 waternish shelagh 

19-06-2014, 01_39 ardmore.wav 5 19/06/2014 waternish shelagh 

19-06-2014, 01_41 ardmore.wav 4 19/06/2014 waternish shelagh 

19-06-2014, 01_45 ardmore.wav 4 19/06/2014 waternish shelagh 

20-06-2014, 00_44 digg.wav 5 20/06/2014 trotternish shelagh 

20-06-2014, 01_01 glasphein.wav 4 20/06/2014 trotternish shelagh 

20-06-2014, 01_05 brogaig.wav 4 20/06/2014 trotternish shelagh 
R09_0001 ~ 2014 ~ CORNCRAKE @ TRUMPAN  ~ 22 July 2014 ~  0pm to 10-30pm ## from 
NG 22562-61317 4 22/07/2014 ardmore john 
R09_0001 ~ 2014 ~ CORNCRAKE @ TRUMPAN ~ 22 July 2014 ~ 10pm to 10-30pm ## from 
NG 22562-61317 4 22/07/2014 ardmore john 

14-05-2015, 00_29 ardmore carpark nettle 5 14/05/2015 ardmore shelagh 

23-05-2015, 00_13 trotternish S cuil 4 23/05/2015 trotternish shelagh 

23-05-2015, 02_02 trotternish lionacro loch area 5 23/05/2015 trotternish shelagh 

30-05-2015, 01_33 harlosh duneilerich 4 30/05/2015 harlosh shelagh 

08-06-2015, 02_09 trotternish NG3868 4 08/06/2015 trotternish shelagh 

08-06-2015, 02_20 trotternish NG3771 4 08/06/2015 trotternish shelagh 

17-06-2015, 00_00 5 hallin park.Table 5 17/06/2015 hallin park shelagh 

09-07-2015, 03_30 ardmore 2 crakes 4 09/07/2015 ardmore shelagh 

14-07-2015, 00_25 ardmore 2 crakes 4 14/07/2015 ardmore shelagh 

Bornesketaig 22 May 2016.wav 4 22/05/2016 bornesketaig   shelagh 

Ardmore Nettles 23 May 2016 4 23/05/2016 ardmore shelagh 

Glen Hinnisdale 24 May 2016.wav 5 24/05/2016 
glen 
hinnisdale    shelagh 

Earlish 3 30 May 2016.wav 4 30/05/2016 earlish    shelagh 

1 Hallin Park 5 June 2016.wav 4 05/06/2016 hallin park shelagh 

Ardmore east roadside 11 June 2016.wav 4 11/06/2016 
ardmore 
east    shelagh 

Ardmore East Roadside 12 June 2016.wav 4 12/06/2016 ardmore shelagh 
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east    

Ardmore East Roadside 14 June 2016.wav 4 14/06/2016 
ardmore 
east    shelagh 

Conista 26 June 2016.wav 4 26/06/2016 conista   shelagh 

Earlish Upper July 2016.wav 4 01/07/2016 earlish    shelagh 

Hazel Upper Halistra 19 June 2017.wav 4 19/06/2017 halistra hazel 

Ardmore East Ec 8 June 2018 4 06/06/2018 ardmore shelagh 

Monkstadt X2 29 June 2018.m4a 1 of 2 4 29/06/2018 trotternish shelagh 

Monkstadt 1 - 29 June 2018.m4a 5 29/06/2018 trotternish shelagh 

Peingown 29 June 2018.m4a 5 29/06/2018 trotternish shelagh 

Monkstadt 10 July 2018.m4a 4 10/07/2018 trotternish shelagh 

Ardmore West 12 July 2018 4 12/07/2018 ardmore shelagh 

Ardmore east 4 June 2019-2.wav 4 04/06/2019 waternish shelagh 

Earlish x roads 11 June 2019-3.wav 4 11/06/2019 trotternish shelagh 

Ard carpark nettles 14 June 2019 4 14/06/2019 ardmore shelagh 

Scudiburgh 7 June 2019.wav 4 7/06/2019 trotternish shelagh 

Ardmore west 5 July 2019 from road.wav 4 05/07/2019 waternish shelagh 

Ardmore west 5 July 2019 from s gate.wav 4 05/07/2019 waternish shelagh 

Waternish farm oans 6-7-19  10pulses av5 5 06/07/2019 
waternish 
farm shelagh 

Waternish farm stein 6-7-19 10pulses av5 4 06/07/2019 
waternish 
farm shelagh 

20190709_170000 9th july. first field above substation ardmore calls 6-46pm 4 09/07/2019 ardmore robert 

Ardmore west 12 July 2019.wav 4 12/07/2019 waternish shelagh 

Ardmore west 12 July 2019-2.wav 4 12/07/2019 waternish shelagh 

Waternish farm 12 July 2019.wav 4 12/07/2019 waternish shelagh 

Ardmore west field 20 July 2019.wav 4 20/07/2019 waternish shelagh 

20190721_010002 21st july 2019 ardmore lime dump 5 21/07/2019 ardmore robert 

28th july 2019  ardmore lime dump 5 28/07/2019 ardmore robert 

stein-May 3rd 2345 video-1588547291 4 03/05/2020 stein  aileen 

stein May 4th 2020 2245 video-1588676289 4 04/05/2020 stein  aileen 

stein May 6th 2020 0024 R09_0012 CORNCRAKE STEIN 6 May 2020 @ 00-24 4 06/05/2020 stein  john 

stein May 9th 2020 0054 R09_0004 CORNCRAKE STEIN  9 May 2020 @ 00-54 4 09/05/2020 stein  john 

stein May 9-10th 2020 night lynnVID-20200522-WA0002 5 09/05/2020 stein   lynn 

stein May 9-10th 2020 night lynnVID-20200522-WA0001 5 09/05/2020 stein   lynn 

stein May 17th 2020 1600 graham_707356706679683 5 17/05/2020 stein  graham 

stein May 17th 2020 1600 graham_332054104440263 5 17/05/2020 stein  graham 

HALLIN PARK (Mary Campbell's) 19 May 2020 0046 John 00-46 R09_0013 5 19/05/2020 pairc mhor  john 

HALLIN PARK (PAIRC MHOR) 19 May 2020 016 John R09_0001 5 19/05/2020 pairc mhor  john 

stein 19th May 2020 2135 shelagh AUD-20200519-WA0000 4 19/05/2020 stein  shelagh 

stein May 19th 2020 2350 lynn VID-20200522-WA0000 5 19/05/2020 stein   lynn 

stein May 20th 2020 night jamie_1931280013673273 4 20/05/2020 stein  jamie 

stein May 20th 2020 night jamie_249695306129222-3 calls 4 20/05/2020 stein  jamie 

stein May 20th 2020 night jamie_248369789837114 4 20/05/2020 stein  jamie 

geary26 20th May 2020 2230 shaz IMG_5773 5 21/05/2020 geary  shaz 

north cuil 1st june 2020 0230 martin Video 5 01/06/2020 north cuil   martin 

north cuil 1st June 2020 0015 shelagh 2020 5 01/06/2020 north cuil   shelagh 

Ose 3 June 2020 2358 5 03/06/2020 ose   shelagh 

Geary 4 June 2020-2 0318 shelagh 5 04/06/2020 geary   shelagh 

N cuil 8 June 2020 0024 shelagh 5 08/06/2020 north cuil   shelagh 

Totescore1 8 June 2020-2 0117 shelagh 5 08/06/2020 totescore shelagh 

N cuil 11 June 2020-2 0202 shelagh 5 11/06/2020 north cuil   shelagh 

N cuil 11 June 2020 0006 shelagh 4 11/06/2020 north cuil   shelagh 

CARNACH 12 June 2020 2337 john R09_0003 5 12/06/2020 carnach john 

LOWER HALISTRA CARNACH 12 June 2020 2338 john R09_0005 5 12/06/2020 carnach john 

Gordon Taylor 13 June 2020-2 0100 shelagh 5 13/06/2020 carnach shelagh 

Scudiburgh 14 June 2020-3 shelagh 5 14/06/2020 scudiburgh shelagh 

N cuil 14 June 2020 shelagh 5 14/06/2020 north cuil   shelagh 

Scudiburgh 14 June 2020-2 shelagh 5 14/06/2020 scudiburgh shelagh 

N cuil 15 June 2020 shelagh 5 15/06/2020 north cuil   shelagh 
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gordon taylor 16th june 2020 0000 roland AUD-20200616-WA0000 5 16/06/2020 carnach  roland 

gordon taylor 16th june 2020 0042 gordon 2020_06_16_00_42_33 5 16/06/2020 carnach  gordon    

gordon taylor 16th june 2020 0041 gordon 2020_06_16_00_41_42 5 16/06/2020 carnach  gordon    

gordon taylor 16th june 2020 0039 gordon 2020_06_16_00_39_41 5 16/06/2020 carnach  gordon    

carnach 19th june 2020 0010 shelagh AUD-20200619-WA0001 4 19/06/2020 carnach  shelagh 

carnach 19th june 2020 0010 shelagh AUD-20200619-WA0005 5 19/06/2020 carnach  shelagh 

carnach 19th june 2020 0010 shelagh AUD-20200619-WA0004 5 19/06/2020 carnach  shelagh 

carnach 19th june 2020 0010 shelagh AUD-20200619-WA0003 5 19/06/2020 carnach  shelagh 

Grealine 2 24 June 2020 shelagh qu4 4 24/06/2020 grealine   shelagh 

Grealine 5 24 June 2020 shelagh qu4 4 24/06/2020 grealine   shelagh 

Grealine 1 24 June 2020 shelagh qu4 4 24/06/2020 grealine   shelagh 

N totescore 2 25 June 2020 shelagh 4 25/06/2020 totescore shelagh 

N totescore 1 25 June 2020 shelagh 4 25/06/2020 totescore shelagh 

N totescore 3 25 June 2020 shelagh 4 25/06/2020 totescore shelagh 

carnach 27th june 2020 1200 roland AUD-20200627-WA0000 qu4 4 27/06/2020 carnach  roland 

Scudiburgh 29 june2020 qu4-10calls 4 29/06/2020 scudiburgh  shelagh 

North totescore 3 July 2020 with phone 4 03/07/2020 totescore shelagh 
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The paper from 1998. Individuality in Corncrake Crex crex vocalizations.
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