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1. Diurnal or seasonal presence of dolphins and porpoises

2. Maximum sensing distance by echolocation

3. Number of phonated animals around A-tag

4. Further analysis such as density, abundance, g(0) estimation,
behavior, movement, species 1D, etc.

All these based on the time sequential statistical data of each
click train provided as an Excel file. To get this Excel file,
pre-processing is required by Igor procedure, which mainly reduce
noise contamination.

Downloaded data by Logger Tools

~~

Noise reduction by Igor procedure

(

Manual data screening

~>

Data analysis by Excel sheet
2
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2. Noise reduction using Igor

Click A-tag Analysis Fixed.ipf

A-tag Analysis
Fixed.ipf
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Type master() on the command line of Igor and press RETURN
KEY

File Edit Data Analysis Macros Windows Misc Help IFDL

2| A-tag Analysis8.ipf

#prazma rtGlobals=1 /4 Uge rodern global access method.
#include ” FDL Procedures FOL”

#include “FOL Procedures:Apply filker” |

Function Master()
variable MoiseCondition, SPLthreshold, tdswitch, Reflection, SPLR, smoothwin, smoothSPL, Isolation, MpTrainhdin MpTrainhda:, Pivar, tdyar,

finclude »= or <= and exclude > or < for filtering

£/ =Tnitial Selection of Analysi
SPLthreshold=43

| MoiseCondition=2
Prompt NolseODndltlon, "1 Faw view / 2 Recormmended £ 2 Heawy noize / 4 Advanced Settlng
0

Frompt SF'LthreshDId ‘Enter detectlon threshold level (minirmum 43 (default), maximum 10
DoPraormpt “Tnitial setting of analysis” MNolseCondition,SPLthreshald

it F|ag§|

Abort “The user pressed Cancel”

endif
Frint “Detection threshald= * 5FLthreshold,” / Selected noise condition @~ MNolzeCondition

print noizecondition, splthreshold

A0 Mo filter appliss. Just raw view

#/1: Recormmended for most of the cases with a mild filter

##2: For very noisy condition such as fixed monitoring close to shore with a lot of snapping shrimps

if (NolseODndltlon =1)
prlnt Raw viewer without any filker”

prlnt

| [1.47 J2 [Templates w ) [Frocedurez w] I ] »
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Select initial setting of analysis. Normally click Continue is OK.

If you wish to examine raw data appearance without any noise
reductions, choose 1.

If you wish to analyse very high noise contamined data, choose 3
If you wish to modify analysis parameters, choose 4 (only for
experienced persons).

Detection threshold can be changed for all type of Initial settings.
Normally, use default value 43, which is the minimum value of
A-tag detection threshold (nearly equal to internal electronic
noise level).

ir = . d— - - L‘L -
| File  Edit Data Analysis Macros Windows Misc Help IFDL
£9] A-tag Analysiss.ipf ==
#prazra rtGlobals=1 ## Uze modern global access method. =
#include " FOL Procedures FOL” .
tinzlude “ TFOL Procedures:&pply filter
Function Master() oo K = 2 x g !‘
variable NoissCondition, SPLthreshold, tdswitch, Refle Initial setting of analysis - - ar,
FHinclude »= or <= and exclude > or < for filkering 1:Raw view / % Recommended / 3Heavy noise / & Advanced setting

/#=Tnitial Selection of Analysig———————————————— 2|
SPLthreshold=43
MoiseCondition=2
Prampt NoiseGandition,” 1 Raw view / 2: Recommend 43
Prompt SPLthreshold,”Enter detec:tipn threshold lew

DoPrormpt ~Thitial setting of analysis” MNoiseCondition, IE
if(\i_FIgrg? i
Abort " The uzer pressed Cancel

endif z
Frirt “Detection threshald= * 5PLthreshold,” / Selected noflse condition @ W/

print noizecondition, splthreshold

A0 Mo filter appliss. Just raw view

#£/1: Recormmended for most of the cases with a mild filter

42 For very noisy condition such as fixed monitoring close to shore with a lot of snapping shrimps

Enter detection threshold level (mini It}, maximum 1000

if (NoissCondition==1) .
print rrRﬂaw viewer without any filter
print Al

| [ ¢ O [Templates w | [Frocedures w | I 4 b

H untitled (o=@ | =]

razter()

Abort
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Select data file you wish to analyse and click OPEN
The data file is created by Logger Tools>CSV file.

1‘_@ Looking for a general text file v o 00

FrAOLDIERR: | A-tae data
(e &8
. o 1206 choshi controlA
SER U 1]1206 choshi control®
” (£L]120718 BA0323 onsite res

= 120718 8A033 onsite
FAO T a
120718 24069 control res

(L] 120718 24069 control

| L] 120805 8A047 boat B 50m Island

] 120805 76014 boatB 35m Island
(£5]120807 SA047 boat B 50m Balijiang

] 120807 Stest AD47 boat B 50m Balijiang

4 I : T
Fref BN 120805 94047 boat B 50m Island l F;Eﬂo) I
ZrA DIEERT): [Co_mm\_a—.separated Values Files (*oev) ] Fezll

= Untitled
Detection threshold= 43/ Selected noise condition @ 2

Recormmended for most of the cases with a mild filker

rrazter()

| (Aot
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Wait for a while unti]l dialog box below [appears.

Click Load and wait for a ile. It may take several minutes
depending on the file size.
DO NOT change wave names

File Edit Data Analysis Macros Windows Misc Help IFDL

A-tag Analysis8.ipf [Elf=r=]
#pragra rtGlobals=1 /¢ Usze modern global access method. -
#include " FOL Procedures FDOL” ”

#include “ TFOL Procedures:&pply filter

Function Master()
variable MoiseCondition, SPLthreshold, td&witch, R_eflec:t ion, 2FLR, smoothwin, smoothSPL, ISDIEtiDn, MpTrainbdin, MpTrainhdax, Pivar, tdyar,

7
/finclude »= or <= and 4 Loading General Text

//=Tnitial Selection of 4 | |Sontext from "120805 9A047 boat B 50m Island .csv" I |
skt eehold=t Si7goizO000000. 0. 0. O -
Hosstionditions2, 3426912000.0005. 128, 125, 17

Prompt MoiseCondition)) || 3470961542 22120 64. 26, 0

Prompt SPLthreshold, 8 || 3450961542 22170 57. 17, 1

.D(me"”gt Initial settin} || 347£961542.2222. 75, 43, 0

ifl Flag 3426961542.2237. 67, 22. 0

Abort " The user presse WAPEQLTEAT 2307 A7 149 n ol
endif < b J
Print “Detection thresH

print noisecondition, splll Pravide Wave Names

400 Mo filter applies. S| EEEER wavel waveZ waveld
!
i

#£1: Recommended far
£42: For very noisy con

if (NaiseCaondition==1)
print ”Rﬂaw wiewer with

print -~
heR Double precizion Coluran Number: 0 Skip Colurnn
4 [ Ovenwrite existing waves Caolumn Format:
% Untitled | [ Make table

Detection threshold=
2 43

Recommended for f ip thiz blo

Gieneral text loa

rrazter(]

(e
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Analysis finished.

iFiIe Edit Data Analysis Macros Windows Graph Misc Help IFDL

-
{%, Graph1:5PL1 vs IgtimeDraw;td vs IgtimeDraw;... (== == (2@ ]l=]
i 4] 20 A0 G0 80 100 120 140
= I | | | | | | |
= G00
Fur o
val 5 400 n, MpTrainbdin, MpTrainhdax, Pivar, tdvar,
£ 23 L)
M= hu... .u|. pullll |N‘w:u.(,,.1,glm I e e -
i & . el e LTSN [
S L1} il
M
Fl
Fl
D)
if
Al
el
Fl
p
1
/1 Recormmended for most of the cases with a mild filter
##2: For very noigy condition such as fixed monitoring close to shore with a lot of snapping shrimps
if (NoissCondition==1) @
print ”Rﬂaw viewer without any filter
print -
| [ ¢ SO [Templates w | [Frocedures w | I 1 [

= untitled (===

Final numbr of approved click trainz after all train—by—train filters = 155

DATA SAVING
zaving an Excel compatible data ([ExcelResults csv) in the same folder of the data file
Tabled

For further data processing;
1: Copy and paste ExcelResults cev on Analysiz xls
2: Approve click traing by manual examination of Grapz1:5PL1 vs EtimeDraw and check the Excel file
3 Copy and paste approved trains on DEMNTIFEED TAB
4: Vizit each tab to zet figures of outcomes

Tomanari Akamatzu All Rights reserved. Feel free to distribute and chanze this source code. Please report me any error if you find.
find e by any search engine (Tormonari Akarnatsu

Ready
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3. Manual screening of data

Select Windows > New table

File Edit Data Analysis Macri@s aph  Misc Help IFDL
£ A| P Graph1:SPL1 vs IgtimeDra__—NSXLCraph.
New Table...
=]
D & 0 20 Mew Layout...
o 0L
2 soo New b
12 e00
P I R 4] Close... Chrl+W
prir| |
prir L2 200 . Send To Back Ctrl+E
prir( = T T . e

Select train_datal and Do it.
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File Edit Data Analysis Macros Windows Graph Misc Help IFDL
A{ [ Graph1:SPL1 vs IgtimeDraw;td vs IgtimeDraw;... El@ = @
(=] -~
O = 20 40 &0 a0 100 120
0 | | L L | | |
£ 300
Ao a0
prin o 400 | “ -[ "
prir 200 = = - — ] —
rirf = Mew Table Lu
il & N e Jde . BTaS albe & .
priry Columns ta Edit zoel file
prin
pri SPLR -
prin SPL
; _
priry @ Edi Eaze report
prir] SPLD ? Ed?t T:Iata columns only
td E () Edit index and data columns
() Edit dimension label and data columns
End Tl WET Double Float ¢ bit [134][18]
4 F
end |
i
7 A Fram Top Graph
Function Saved | _
£ This rou)| Title: Style: [_nnne_ '] perirnermt 1
String - .
i Edit train_dal - I=
0.7 SO [flemplat — 3
[ Dolt | [) ToCmdline | [ TaClp | [ Help | [ Cancel |

10
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Put cursor on train_datal table and right click on the mouse.

Check Digits 13

#i2 Igor 6. | -]
File Edit Data Analysis Macros Windows Table iscHeIp IFDL — I
2] Table0:train_data = Ee
RO GO L7 =
Row traindatal 0] traindatal001] traindatal U[2] | traindatal O3] traindatal O4] 1
0 1 2 3 4 |
0] ':_":j e -SS 342717 e+H00 855 N
1 Browse train_datal... 9 4971 Ta+00 87695 [
o Rename trﬁm_datal... 3 4971 7a+00 271195
I a Redimension train_datal... 3 4271 Fa+H0 20 0233
4 Kill train_datal... 342717+ 713 ‘l
al Remove train_datal 3.42717e+09 21.3 |
5] Insert Points... 3.42717e+09 17.125
7 Delete Points... 342717 e+H00 42 23 i
2] 342717 e+H00 942334
| 9 Modify Columns... 3.42717e+09 07| I~
1 D Autosize Columns L
Font 3
it Size r L |
Function SavesllTablesToExce Style 5 |
£/ Thiz routing iz not fung Ly ed az czv file. Saving kor experimemt 1 |
| String tableMame, filenarme Color b |
tring S5 T tFilehames -
| |Dﬁ‘,@ Ternplates w | [ Frocedures TR 2
=
Alignment 2 2
Horizontal Index 3 =
Delay Update 4
5
Untitled v 6
O Wiindow > Mew table > select [train_datal] 7
1: Copy all and paste on A—taz Analvsiz xlsx 8
20 dpprove click traine by manual examination of Grape1:=PL1T ve t
3. Gopy and paste approved trains on DEMTIFIED TAB [+]
4 Wizit each tab to get fizures of outcomes .
Tomonari &kamatsu All Rights reserved. Feel free to distribute and cha 11 de. F'Iease|:|
find me by any search engine (Tormonari Akamatsu) AL
*Edit train_datal lj ﬂ
15

11
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Select all of the data from O to 17 row

Evr - ==

File Edit Data Analysis Macros Windows Table Misc Help IFDL

{5] TableD:train_datal El@
134R X 18C B | =&
R train_datal0[15]train_data 10161 train_data1 017
15 16 17
0 o
1
2
]
4
a
4]
7
2
9 -
4 F

it
Function SavedlTablesToExcelFilel)
£ Thig routing iz not functioning. Too long dizit Ietime can not be stored az cev file. Saving kor experimemt 1
String tablefMame, filename
String S5 TnontFilebame
[(1 & 2 [Templstes = ] [Frocedures w | E !

12
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#i
Fun

(0.4

Clear

Duplicate Window

Export Graphics...
Insert File...

Select All

Find...

Find Same

Find Selection
Display Selection
Replace...

Indent Left
Indent Right
Commentize
Decommentize
Adjust Indentation

Insert Page Break

Clear Cmd Buffer

Ctri+Z

Ctrl+x
Ctrl+C
Ctrl+v

Ctrl+D

Ctrl+A
Ctrl+F
Ctrl+G
Cirl+H

Ctrl+R

Ctrl+Shift+L
Ctrl+5Shift+R

Crl+K

Table Misc Help

IFDL

ltrain data10017

17

Iztime can not be stored as cav file. Saving lzor experimemt 1

13
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Train_datal contains statistics of each click rain. 0-4 will be used
for further analysis. Raws 5-17 are not used in the analysis
described in this manual.

Raw. Description

—

e A Al

9.

10.
11.
12.
13.
14.
15.
16.

17.

Np : number of pulses included in a click train

. duration (ms) : duration of a click train between the first and

last pulse.
Start : start time of the click train
End : end time of the click train
AvPi (ms) : average inter-pulse interval of the click train
SdPi : standard deviation of inter-pulse interval
MedPi (ms) : median of inter-pulse interval
MaxPi(ms) : maximum of inter-pulse interval
AvSPLR : averaged two band ratio in the click train. Two band
ratio is the ratio of received intensity at primarily hydrophone
(sensitive at 130kHz) and secondary hydrophone (sensitive at
70 kHz). Approximately ratio<0.8 suggests delphinidae click
trains and ratio>0.8 suggests phocoenidae click trains.
SASPLR : standard deviation of two band ratio.

MedSPLR : median of two band ratio.

self morel /other's more 0 : not used

# of self pulses : not used

# of other's pulses : not used

Linear regression of inter-pulse interval in the train

Standard deviation of regression

Minimum IPI within PIwin numbers of clicks in the
beginning of the click train

Minimum IPI within PIwin numbers of clicks in the end
the click train

14
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Open A-tag Analysis.xls
Paste data at D3 of From Igor TAB

= A A-tag Analysis [E#E—F] - Microsoft Excel
s A-TLATIF B F-5 BE  ER  BALDS I THEL Acrobat
= W MS PIZwl Fu -A s =g )| o8
Bz ak- - .
O g mmonmogs B4 U b-A-la- EEE R Rt
Jx
- 5|7
A C [u} E F [E] H I
1 o} 1 2.000 3.000 4
2 Guration [rrStart End AwPi (ms! SdPi
El a 2012/8/7 8:23 7 573 3427172617 855 3427172618428 955 3618
4 1 2012/8/7 824 2705002 3427172643 532 3427172643 803 G7 625 1500,
5 2 201 2/8/7 8:24 9 6805800 3427172650241 34271 72650522 851125 3543
5] 3 2012/8/7 B8:24 7 1745 3427172652 248 3427172652420 2508333 12888
7 4 2012/8/7 8:24 8 5425 3427172673128 3427172673671 FPE 3755
g 5] 2012/8/7 824 6 4085003 3427172683 652 3427172684 058 813 2303
o 4] 201 2/8/7 B:25 5 6850004 3427172703080 3427172703148 171258 6520
10 7 201 2/8/7 B:25 5 1685587 3427172706330 3427172706458 4225 B23C
11 8 2012/8/7 8:25 7 555400 3427172708 858 342717270817 B323333 37 44:
12 9 2012/8/7 825 5 108.0003 3427172720130 3427172720239 27 1108z
13 10 201 2/8/7 B:25 15 1256858 3427172721 265 3427172722554 BH52142 3368E
14 11 201 2/8/7 B:25 5 4594002 3427172724 438 3427172724856 11485 247¢
15 12 2012/8/7 8:25 13 5065958 3427172736310 3427172736817 4224166 195606
16 13 2012/8/7 825 5 318 3427172744 229 3427172744 545 79 32708
17 14 201 2/8/7 B:25 10 78535850 3427172744 758 3427172745545 B7 26857 42 5BE
18 15 201 2/8/7 B:26 5 2425003 3427172795738 3427172755589 62375 £640
18 14 2012/8/7 8:28 5 34355585 3427172510547 3427172811 231 86 32384C
20 17 2012/8/7 828 G 3903001 3427172911 623 3427172912014 7818 3210E
21 18 2012/8/7 828 § 3708088 3427172514 030 3427172814 400 742 31 88%
22 7 G815 3427172814 630 3427172815312 1135833 33.30:
23 g 361400 3427172519533 3427172820254 F228 142
24 5 2800002 34271728235 597 3427172924 277 T0 2778
25 5 37500 3427172526 641 34271 72826 5559 7375 &l
24 5 2698558 3427172543 662 3427172843 552 67475 21 78C
27 5 2453557 3427172545703 34271725845 551 G21 22328
28 7204 4857 3427172845815 3427172950120 3408333 11 03¢
28 28 20124857 830 6 605300 3427173035755 3427173056 .36
3o 27 20124847 8:30 5 40650002 3427173052115 34271 TI0R2 B
M 28 20127857 831 5 6715003 34271 TI0ET 055 3427173067 TE
3z 25 2012/8/7 8:32 8 3525555 342717334024 3427173154 38
33 30 2012/847 B:32 6§ 37438553 3427173135350 34271731557
34 H 2012/84/7 B:33 12 11035 L W&l A0.208 34271731811
W4 M| min number of individuals o rmax sersing distance - diurmal identiﬁeaste ;ﬂ 4
aZF | | [l
"

15
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Drag last lines to the end of the data to calculate serial number of

click trains.
& -

A-tag Analysis [E#E-F] - Microsoft Excel

16

ML | BA  A-SLAPIt R 74 BE =  EALS ! T4l Acobat
1 & V0D MS PTSuh -[11 S
BENF _ﬁ jE_ v At 7 —_— = =
Y gy oy B L LB 8-A-|E- === W
4 i FAAb
- £ =p21
B (&) | o E F G H I
0 1 2000 3.000 4
Np duration (i Start End AP (ms) SdP
0 2012/8/7 823 7 573 3427172617 B55 3427172618 428 955 36182
1 2012/8/7 824 5 2705002 3427172643532 3427172643 803 67625 1500,
2 2012/8/7 824 o 60500 3427172650241 3427172650822 851125 39431
3 20 2/8/7 824 7 1745 3427172652 246 3427172652 420 | 2908333 1288F
4 2012/8/7 824 B 5425 3427172673128 3427172673611 775 37351
5 2012/8/7 824 6 4065003 3427172693 652 3427172604 058 813 2303
& 2012/8/7 825 5 6850004 3427172703 080 3427172703148 17125 6820¢
7 20 2/8/7 825 5 1688997 3427172706 330 3427172706 498 4225 B231C
8 201 2/8/7 825 7 5594001 3427172708 858 427172709 M7 | 9323333 37 457
8 2012/8/7 825 5 108.0003 3427172720130 3427172720239 27 11088
10 2012/8/7 825 15 12588 3427172721 285 3427172722554 8052142 3365E
11 20 2/8/7 825 5 4594002 3427172724 436 3427172724 8965 11485 247¢
12 201 2/8/7 825 13 5060008 3427172736310 427172736817 42266 10 60¢
13 2012/8/7 825 5 M5 3427172744 220 3427172744 545 70 3270F
14 2012/8/7 825 10 7853983 3427172744 755 3427172745545 87 26667 42 55¢
15 2M 2/8/7 826 5 2495003 3427172795739 3427172795989 62375 2640
18 2012/8/7 828 5 3438000 3427172810847 3427172911 201 86 32840
17 2012/8/7 828 & 380500 3427172911 623 42717291201 4 7818 3210F
18 201 2/8/7 828 fi 3708908 3427172914 030 3427172914 400 742 31 88:
19 201 2/8/7 828 7 681 5 3427172914 630 3427172915312 | 1135833 3330¢
20 2012/8/7 828 & 3614001 3427172919633 34271 72920 294 7228 1423
21 2012/8/7 828 5 2800002 3427172923 697 3427172924 277 70 27798
22 2012/8/7 828 5 317500 3427172926 54 3427172926 953 79375 35
23 201 2/8/7 829 5 2698998 3427172943 682 3427172943 952 67475 21 78C
24 2012/8/7 820 5 24830907 3427172945 703 3427172945 951 621 2232F
B 7 2044807 3427172949815 3427172650120 | 2408333 11.03f
fi 608800 3427173035 755 3427173036 364 12178 4785¢
FoANR Nnme? AAPTITANR? 11 R AAPT TANR? R 1M 2/ 21 T1C
|z A-tag Analysis [E#E—F] - Microsoft Excel
g2 AL HE 745 B8 =5 EELS IS0 Acobat
S PIul 1l AN | = B SDEL TSR B -
i Uu- A | &~ < 5%
) TAE
B21 - & =20+
A B | i | D E F G H 1
127 2012/8/7 12200 11 7838003 3427186839118 34271 BEE3D H02 7835 284
128 2012/8/7 1220 12 2265 34271 BAA55 965 3427186856192 2058081 925
128 201 2/8/7 12:21 26 7764001 3427166873 305 3427186874 0A1 31.056 138
130 201 2/8/712:29 6 7168999 3427187351 035 3427187351 753 14338 104
13 2012/8/7 12:30 5 5758001 3427187416702 3427187M 7278 143875 1C
132 2012/8/7 12:30 5 5750906 3427187421 163 3427187421 738 143575 147
133 1804/1/1 0:00 ] ] 0000 0000 ]
=5
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Back to the Igor file and examine each click trains in Graphl
window. For this case, 44 and 45 are likely to be click trains.

e rooe S N | ==

File Edit Data Analysis Macros Windows Graph Misc Help IFDL

{% Graph1:SPL1 vs IgtimeDraw;td vs IgtimeDraw;... o= | =]

43 44 45 45 47 48
| | | | | |

SPL (relative to Pa)
I
=)
&

200
L . al |I|._ |..||‘H‘| a . g

time difference

If a train identified as real biosonar click train, mark 1 at the
corresponding serial number on the 2rd row of the excel sheet.
This task takes time.

& EH9- o= A-tag Analysis [EEE—FTMPMICroSOr Excalmmmmmm—
Tk | BA AT BE 75 @E == =Rl T4 Acobat
o S MS pSwy == SiFnELTEHERTTs B . ﬂ
s 2 & )
ESDA o sty mniy | B £ B° wlaEaLTRRmA - | @B v 0 | 4B 0 T
. - O0F— B0 =
: Tk : 5E 3
Fe |1
G [ b E ] F G L a [ 1
2012/8/7 635 6 3464999 3427173345 733 2427173346.079 693 19.0
2012/8/7 835 5 3664999 3427173347 636 3427173348003 91625 193
201 2/8/7 836 10 704 4001 3427173376477 342173377182 782668687 371
s0i2/8/7 836 5 3985 3427173377 508 2427173377006 00625 325
2012/8/7 659 6 4624 3427173562 564 2427173563 346 5245 346
2012/8/7 839 8 4084001 3427173569 458 3427173569866 5634206 236
201 2/8/7 839 18 6653953 3427173506 296 3427173586864 3931765 175
S012/8/7 840 6 3249079 3427173606 748 2427173606 781 65 206
2012/8/7 640 13 1424999 3427173627 908 2427173620051 11875 509
2012/8/7 840 25 2065 3427173629159 3427173620385 94375 388
201 2/8/7 852 7 3325 3427174369830 3421174370162 554168687 140

17
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How to identify REAL click trains?

Cetacean biosonar clicks can be distinguished from random noise.

[\

. Regular inter-pulse interval
. Coming from same direction
. Smooth change of sound pressure level. A click train looks like

a mountain shape.

. Once a click train detected, several click trains tend to be

recorded. Because odontocetes produce click trains frequently,
namely every 10 seconds.

Artificial noise source such as echosounder, depth meter, ADCP
etc resemble to biosonar click trains except for constant
inter-pulse interval. They produce sound exactly regularly,
which can be a key to remove artificial ultrasonic
contaminations.

Ship noise 1s commonly detected. It shows random inter-pulse
interval because the noise source is cavitation behind the screw.
In addition, ship noise is continuous, but click trains are
intermittent. Time difference appeared in the Igor figure shows
dotted line for click trains and continuous line for ship noise.
Snapping shrimp noise is common in warm coastal water. It
shows random inter-pulse interval and time difference is also
random because numbers of shrimps produce loud but single
pulse at various locations.

Do not try to extract doubtful sounds. A faint pulse trains from
shrimp, ship or artificial echosounder could be quite similar to
a faint click train. If you wish to detect biosonar click trains as
much as possible, you will take risk to include noise as
signals®.

*This is called false alarm rate. Ideally, 100% correct detection
and 0% false alarm is best situation. In reality, this never
happens. Second best is to maximize correct detection and
minimize false alarm. For example, if you try to detect all possible

18
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click trains, false alarm rate also increased. This means data
reliability is getting worse. On the other hand, if you are

conservative and wish

to extract extremely reliable click trains, it

suppress false alarm nearly equal to zero, but need to accept
small correct detection. This is OK as long as sufficient correct
detection is obtained. Decide acceptable level of false alarm rate
and maximize detection effort until false alarm reaches the level.

Would be nice choice!

Trying to detect all cause
large false alarm.

100

(%)

CV 040 of inter—pulse
intervals within a click train

Detection probabili
=

Too much conservative. Very low false
alarm but small correct detection, too.

0

20 40 60 80 100

False alarm probability (%)

Kimura et al. (2010) Density estimation of Yangtze finless

porpoises using passive acoustic sensors and automated click
train detection, J. Acoust. Soc. Am. 128, 1435-1445.
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After finishing examinations, set filter on A row and select only 1.
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30 1 27 ot s s e 3423392442 608 3423352443091 8025 3096
==l = o At LT B . :
3 1 s pgMSPI-UL AL B-% 0 B 3423392445210 3423392446433 1111727 37.24
a2 1 59 2B I = M- A- -8 3423392467147 3423392467 242 a5 aig
33 1 30 20TZFEFZATEZE 6 STZAYSE 3423392579778 3423352580290 1025 157
34 1 I ppe— 3423397592 655 3423392595172 100665 3554
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a6 1 33 =2 Q) 3423392606 580 3423392610863 7647321 9256
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2 | 0 1
5 | 0 1 4814007 9423302442600 3423332443 001
4 0 1 2 12 12229 3423392445210 3423392446433 1111
5 2 1 a o 5 7944999 3423300467147 3423392467542 11
6 0 1 g 6 5124908 3423302579778 3423392580250 1t
3 0 1 2%y = | o8 95167 3423392592655 3423392595172 100,
B 0 1 \eziof reaninis(s).. | » | 7 7329001 3423392604 668 3423392605401 12
3 0 1 i 57 42825 3403392606580 3423392610863 7647
10| 0 1 BEAu= 13 56148996 3423392613676 3423392614237 4679
11 0 1 BIE(D)... 16 8343997 3423390615669 3423392616503 5562
12 0 1 S LEONTN) 16 9088398 3423390619423 3423392620332 6059

Now you’ve got qualified data of biosonar click trains.

Save this Igor file for your record.
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4. Data analysis using Excel

Diurnal detection pattern

Copy D row (time and date) of identified TAB of A-tag Analysis.xls
to A row of diurnal TAB, number of detection in each 1 hour time
bin in a day will be shown.

@“&E - vﬂ% '- . 'Aftag Analysis [E&PF} " Microsoft Excel
B ~: ® Asuob 5 |55 | BB Br SRS I THmL Acobat

E " _. e
a 38 G Lﬂl|l'%_ Jrr N g &= BT = B B
Access Web FHZM EOf0 | HEFE0 z| ij\%x mw— EUDGE EE0 750 HS What- If b
FoHA-Z 4T Trdll T Y-A- 28 b Elle  AhsREl -
SEET —ADEIIAZ | ﬂﬁfﬁﬁitjﬂw— | F=29=]l
A1 - (= K| time and date
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& | 2012/8/7 8:39 036107 100 0000 daytime 019062 0
4 2012/8/7 840 036143 200 0000
5 2012/8/7 8:40 036145 300 0000
| 6 | 2012/8/7 852 037002 400 0000
| I 2012/8/7 852 037008 500 0000 ® 8T
8 2012/8/7 913 038405 600 0000 =
9 2012/8/7 918 038854 700 0000 §
| 10 | 2012/8/7 9:20 038517 800 0194 =68
|11 | 2012/8/7 9:20 038555 900 0581 i
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i 22 /87 aRT Md1472 21NN [REalaln)
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Maximum sensing distance (m)

Copy I row (AvPi (ms)) to A row of max sensing distance TAB,
distribution of maximum acoustic sensing distance in meter by
echolocation is indicated.

&l 9~ A= A-tag Analysis [E#EE—F] - Microsoft Excel
F-h  BA ATl B | 7-5 | BE == EELS TS, Acobat
= By 5 o L - ' : =
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Il 11875] s90825 2 0 8 r
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Counting individual by fixed system 1

Apply filter for A row of identified TAB and select 3 (minutes) or
over. Copy Sorted data shows the minimum number of presented
individuals. Definition of the number is that number of silence
>=3 minutes. This means the minimum number of presented
individuals. Even two or more animals presented during 180
seconds, this analysis count minimum one animal was there. If
one animal passed by the monitoring site then back again after
180 seconds or longer, this calculation counts two animals
presented. Note that any static observation such as visual point
transect has same issue. This is the limitation of platform, not the
limitation of acoustics.
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Counting individual by fixed system 2

Copy D row (time and date) of identified TAB to A row of min
number of individuals TAB, distribution of minimum numbers of
presented animals in each time bin in a day is indicated.
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EALLS L e Acrobat
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k] 2012/5/16 317 013684 258076342 1:00 2 daytime 200000 0777778
I a 2012/6/17 2247 082913 1201 52085 2:00 1
5 2012/6/18 1818 076352 343376013 300 &
& 2012/5/21 383 014808 7 B2852 4:00 11 14
7 2012/5/21 34 016352 13085080 5:00 g
E] 2012/5/21 551 024433 77975615 6:00 10 12
E 2012/5/21 1851 078569 3035613 700 0 10
10 2012/5/21 1922 080597 1813940 8:00 1 &
Tl 2012/5/21 19:40 081957 3268552 9:00 1 o o
12 2012/6/21 2012 084226 5898353 10:00 0 = .
B 2012/5/21 2111 088322 571055 11.00 0 H
14 2012/5/21 2117 088719 9927427 12:00 2 4
15 2012/5/21 2256 085613 1534243 13:00 z .
18 2012/5/21 23412 056675 31851080 14:00 2 " “”
Bl 2012/5/22 430 018797 1212602 15:00 z AR RN AARARARARARR
16 201 2/5/22 447 015639 4746145 16:00 5 2883888838838
FITEEITC. L o B i L= « B
18 2012/5/22 530 022935 5338270 17:00 7 BRI
[ 20 2012/5/22 6:23 026643 457078 18:00 7 B

24



A-tag analysis manual for fixed monitoring

Further analysis, up to your

1deas

For example;

1. General overview

Li, S., Akamatsu, T., Dong, L., Wang, K., Wang, D., and Kimura, S. (2010)
Widespread passive acoustic detection of Yangtze finless porpoise using
miniature stereo acoustic data-loggers: A review, J. Acoust. Soc. Am. 128,
1476-1482.

2. Towed survey

2-1 Strip transect and detection probability

Akamatsu, T., Wang, D., Wang, K., Li, S., Dong, S., Zhao, X., Barlow, J.,
Stewart, B.S., Richlen, M., (2008), Estimation of the detection probability
for Yangtze finless porpoises (Neophocaena phocaenoides asiaeorientalis)
with a passive acoustic method, J. Acoust. Soc. Am. 123(6), 4403-4411.

2-2 Localization of animals
Li, S., Akamatsu, T., Wang, D., and Wang, K. (2009), Localization and

tracking of phonating finless porpoises using towed stereo acoustic
data-loggers, J. Acoust. Soc. Am. 126, 468-475.

2-3 Local distribution

Kimura, S., Akamatsu, T., Li, S., Dong, L., Wang, K., Wang, D., and Arai, N.
(2012), Seasonal changes in the local distribution of Yangtze finless
porpoises related to fish presence, Marine Mammal Science, 28(2),
308-324.
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2-4 Cargoship platform

Dong, L., Wang, D., Wang, K., Li, S., Dong, S., Zhao, Z., Akamatsu, T.,
Kimura, S. (2011), Passive acoustic survey of Yangtze finless porpoises
using a cargo ship as a moving platform, J. Acoust. Soc. Am. 130,
2285-2292.

2-5 Boat avoidance

Li, S. Akamatsu, T., Wang, D., Wang, K., Dong,S., Zhao, X., Wei, Z., Zhang,
Z., Taylor, B., Barrett, L.A., Turvey, S.T., Reeves, R.R., Stewart, B.S.,
Richlen, M., and Brandon, J.R. (2008), Indirect Evidence of boat avoidance
behavior of Yangtze finless porpoises, Bioacoustics The International
Journal of Animal Sound and its Recording, 17, 174-176.

3. Fixed survey

3-1 Diurnal and seasonal presence pattern
Akamatsu,T., Nakazawa, I., Tsuchiyama, T., Kimura, N., (2008), Evidence of

nighttime movement of finless porpoises through Kanmon Strait monitored
using a stationary acoustic recording device, Fisheries Science 74,
970-976.

Akamatsu T., Nakamura K., Kawabe R., Furukawa S., Murata H., Kawakubo
A. Komaba M., (2010), Seasonal and diurnal presence of finless porpoises
at a corridor to the ocean from their habitat, Marine Biology 157,
1879-1887.

3-2 Relative density comparison
Kimura, S., Akamatsu, T., Wang, K., Wang, D., Li, S., Dong, S., and Arai, N.
(2009), Comparison of stationary acoustic monitoring and visual

observation of finless porpoises, J. Acoust. Soc. Am., 125, 547-553.

3-3 Absolute density estimation
Kimura, S., Akamatsu, T., Li, S., Dong, S., Dong, L., Wang, K., Wang, D.,

and Arai, N. (2010) Density estimation of Yangtze finless porpoises using
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passive acoustic sensors and automated click train detection, J. Acoust.
Soc. Am. 128, 1435-1445.

3-4 Underwater movements
Sasaki-Yamamoto, Y., Akamatsu, T., Ura, T., Sugimatsu, H., Kojima, J., Bahl,

R., Behera, S., Kohshima, S. (2012), Diel changes in the movement
patterns of Ganges River dolphins monitored using stationed stereo

acoustic data loggers, Marine Mammal Science, in press

4. Tagged survey

4-1 Biosonar behavior

Rasmussen, M.H., Akamatsu. T., Teilmann. J., Vikingsson, G., and Miller,
L.A. (2012) Biosonar, diving and movements of two tagged white-beaked

dolphin in Icelandic waters, Deep-Sea Research Il in press

Linnenschmidt, M., Teilmann, J., Akamatsu, T., Dietz, R., Miller, L. (2012),
Biosonar, dive and foraging activity of satellite tracked harbor porpoises

(Phocoena phocoena), Marine Mammal Science, in press.

4-2 Conspecific association

Sakai, M., Wang, D., Wang, K., Li, S., Akamatsu, T. (2011), Do porpoises
choose their associates? a new method for analyzing social relationships
among cetaceans, PLoS ONE, 6(12), 1-8.

4-3 Feeding behavior
Akamatsu, T. Wang, D. Wang, K, Li, S., Dong, S. (2010), Scanning sonar of

rolling porpoises during prey capture dives. J. Exp. Biol. 213, 146-152.

4-4 Sensing distance
Akamatsu, T., Teilmann, J., Miller, L.A., Tougaard, J., Dietz, R., Wang, D.,

Wang, K., Siebert, U., and Naito, Y. (2007), Comparison of echolocation
behaviour between coastal and riverine porpoises, Deep-Sea Research |11
54(3-4), 290-297.

Akamatsu, T. Wang, D. Wang, K. and Naito, Y. (2005), Biosonar behaviour
of free-ranging porpoises, Proc. R. Soc. Lond. B 272, 797-801.
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4-5 Beam pattern

Akamatsu, T. Wang, D. and Wang, K. (2005), Off-axis sonar beam pattern
of free-ranging finless porpoises measured by a stereo pulse event data
logger, J. Acoust. Soc. Am. 117(5), 3325-3330.
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