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1. Data you will get.

1. Numbers of acoustically detected animals with time

2. Perpendicular distance from the cruise line

Downloaded data by Logger Tools

~~

Visualize traces by Igor procedure

Sz

Manual counting of animals

<>

[ Time synchronization

~>

[ Distance measurement
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2. Data visualization of

single towed A-tag

Click A-tag Analysis Towed.ipf

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

3 Tgor Pro ETE

File: Edit Data Analysis Macros Windows Misc Help IFDL

A-tag Analysis Towed.ipf S = =]

Fprazrma rtGlobals=1 £ Use modern zlobal access method. -
Fincluds ::]FDL Procedures FOL™ i
Finclude " FOL Procedures:Apply filter

Function Master()

variable SingleCouble
SingleDouble=1

Prampt SingleDouble,” 1: for single A—taz towed, 2: for double A—taz towed”
DEjF'rDm tFOR TOWED SURVEY TO COUNT ARDMALST SinzleDouble
ifly_Flag

&bort “ The user pressed Cancel”

endif

if (SingleDouble==1)
Data_loadingCEW()
Pulzelnterval()
DrawSinglel)

elzeif (SinzleDouble==2)
Data_loading CEWVEL)
PulzelntervalE)
Data_loadingSEW)
Pulzelnterval()

DrawDiouble()
elze
orint ynevnected towed tene | Bt e sssme single tene )
| D ﬁ ‘,@ [ Templates w | [ Procedures w | I 4 b

B Untitled [= =] =]

master() |
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Select Single(1) or Double (2) towing typeand click Continue.

BTN 53 |

File Edit Data Analysis Macros Windows Misc Help IFDL

A-tag Analysis Towed.ipf (===
#prazma rtGlobale=1 £/ Uze modern global access method. -

#inciude " TFOL Procedures FOL” =
#include " TFOL Procedures:Apply filter

Function hasterl) - .
FOR TOWED SURVEY TO COUNT ANIMALS |2 e S

variable SingleDouble

SingleDouble=1 1: for sinele A-tag towed, & fnww
Frompt SingleDouble,” 1: for =i
DoPrompt “FOR TOWED SURY

&bort “The uzer pressed Canc
endif

if (ZingleDouble==1)
Data_loadire Sy
Pulzelnterval)
DrawSinelel)

elzeif (SingleDouble==2)
Data_loadingGEVE()
PulselhtervalBl)
Data_loadingCSW)
Pulgehterval

DrawDoublel)
elze
orint “unevnected towed tvne | et me Assime single fune’ i
| D ﬁ ,@ [ Templates w | [ Frocedures » | I 4 I
=] Untitled [=E]=]
-
Al
£
i
rriaster() |
[
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Assuming you choosen Single type (1), select data file you wish to
analyse and click OPEN
The data file is created by Logger Tools>CSV file.

e o ——cieE

File Edit Data Analysis Macros Windows Misc Help IFDL

Fe

@ —

#prazd $8 Looking for a general textfile . . o

Hinc

#inc FrA LSRR | 12100ecturs - & & E* M~

RN - £ ’ EFet s
L |/ p - () 120807 9A047 boat B 50m Balijiang 2012/08/07 15:23  Microsoft Exc

BERRULS [1]120807 76014 boatB 35m Balijiang 2012/08/31 14:02  Microsoft Exc

EE;;: -] @_a‘] Fixed sample 2012/08/29 17:22 Microsoft Exc
it

Al FRobYT

els

L

| avpa—s— /\
ll i | 1 L. 3
|| \

||

@; e B =10 120807 76014 boatB 36m Balijiane R (0]

slg)| TYhI—T el ILDIEER(T: [Oomma—separated Walues Files (+ozv) v]

FS untitled [==]l=]
KK SR -
EEET L EEET L |_|
ko celact FROMT data ##kdook T
[TTTTT] [TETTE

AL ELEEEESESES LSS LS

rriaster) |
e =
2
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Wait for a while unti]l dialog box below Jappears.
Click Load and wait for several minutes.
DO NOT change wave names

NAEﬁi‘lgmrli‘mn B6.12A |7:=' = | %
File Edit Data Analysis Macros Windows Misc }-\elp IFDL
£ A-tag Analysis Towed.ipf (===
Frrazrma rtGilobalz=1 A Uze modern global access method. -

Hinclude DL ProceduresFDL »
Finclude " Fp—= - e — x

EEEETEEE L

Loading General Text m
Furction hia
i Context from "120807 76014 boatB 35m Balijiang.csv” O
variable
SineleD [F427171300 0000, 0. 0. o -
|| 3427171200 0010, 74, 217. 132
= = 3427171909 1940, 43, 17, 1]
bubrorol || 3427171908 2025) 48] 36, 0
if(‘u"FIag? 3427171909 2985, 63, 240 1]
Abort TTH|| 3427171909 2990, 51, 148, -16 =
aif 2427171911 ac73 ca 2K n
endi v . J
if (SingleDf
Data_log)| Provide Wave Mames
Eﬁ;ﬁg‘ﬂ: voarvell wave] wWaves? waved
elzeif (S
Data_log
F'ulse]r!n
Data_log
Pulzeln] |
DrawDaf: [¥] Double precision Colurmn Humber: 0 Skip Calurin
[ Dvenwite existing waves Colurnn Format: [Number v]
|| Make table
[ Load | [)Skip this block | | Help | [ oui |
V 4

AR ;
dwsckdr select FRO data #kdowksk
HAR AR EEEE E3

AR A AR KA Aok
General text load from ™ 120807 76014 boatB 35m Balijiang.csv”

o
maszter() _1
i
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Analysis finished. Ready for animal counting.

File Edit Data Analysis Macros Windows Graph Misc Help IFDL

£ A T, Graph0:SPL1 vs Igtime;td vs Igtime;... =N = (= ][z

a P

3427175 3427180 2427185 2427150 2.427155
| | | | |

#pral o~
#ing|
#inc

Fur

Lo

Sound Pressure (P
[ )
ooo
Y o O
i
=)
. .

@ =0T

| R - "

el

PulselntervalB()
Data_loadingGEvE)
Pulzelntervall)
DrawDoublel)

elze
wa \ v
orint  pnernected towed tvne | et e Assume sinele tene
| D‘? ,@ [ Ternplates w [ Frocedures w | I 4 3

i b

=] Untitled (o= |[==]

R K0 A R Koo A K a

HHA AR WAKHA

*kkrk gelect FROMNT data #kdsss

HACR P T

R 0o A 8 R K0k K
General text load from 120807 76014 boatB 35m Ealijiang cov”
Data length: 428260, waves: wavel, wavel, wave?, waved
FROMT data |loading cormpleted

B 4

Ready
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3. Manual counting of animals

To expand image for detail manual examination,
Select small area in the figure > right click > Horiz Expand

R ——

]

= [=][=]

Add_Transition_Region

:

Untitled Remove_Transition_Region
R R R R

EE RS T EE LS T

*rrkrk zelect FROMNT data s¥sssk

EE RS F EE RS T

A 880 R R KK NN N KK
Gieneral text load from 120807 76014 boatE 55m Balijiang cav’”
Data length: 428200, waves: wavel, wavel, waveZ, waveld
FROMT data loading completed

File Edit Data Analysis Macros Windows Graph Misc Help IFDL
Al P Graph0:SPL1 vs Igtime;td vs Igtime:;... [=lleE=
?d‘-pra = «10°
?i!nl: o 3427175 3427180 2427185 3427150 3427155
e v | | | ] |
3 &0
sl I SR TR 1 IR T |
o e . AL
#z :
£ :
[m)
Al @
o ) E_
i . o )
A : e
= : R ”
if ! - ' ;
u'-gs Ex|
ol * = Horiz Expand o
PulseltervalB Vert Expand
Ciata_loadingC= A
Pulzelnterval() Shrink
DrawDoublel) Horiz Shrink
elze Vert Shrink
orint " Lmeynen
0.7 O [Templtee v ] Set_Weighting_Value

‘F{educes the ranee of the axes so that the area ingide the marguee fills the eraph.

- “——
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Change X axis caption YY/MM/DD HH:MM
Double click X axis > Axis TAB > Date/Time > Do it

' Tgor Pro 6.124 I - S&] =

File Edit Data Analysis Macros Windows Graph Misc Help IFDL

-
A{ % Graph0:SPL1 vs Igtime;td vs Igtime;... oll2=]|a&]| =]
#pra dat -

Hinc| — 2012/08/07
#inc| o K—&% 2:20 2:30
- o 1 | | | |
N ——
MR U |
I
p Dt 28 LL.JML-H _J [JJ_| |I|||L|I |‘ bl l L P
Y& o
L A L -
-
Auis: | tap [=] Live Update
ﬁHiSJ@:#Man Ticks | Ticks and Grids | Tick Options I Az Label | Label Options | Az Hangel
Maode Bz Fart
:'.'5;_"’_'-:‘:":'! Bz standoff  Mirror A:-:is: [ Bold
| © Log bsis Thick: 100 Asis affset: 0 - Eua: ;
I & Loglin Size: ‘At nderline
(@ Date/TimeSy/ill changs Draw between and il
Fve's Lnits. Shadow
Free Position; 100 Z of normal Color
Distance from Margin v []Draw on Top of Traces b -E R
= o s gt All bo Awis Color
Distance: Categary gap o
(o] Bar gap:| | % #uis Label [ =] Tick Label [~ ]
| |
i I

Fibsdis “top” mode changed to date/time mode. Units for wave “Igtime” changed to “da *
| | Sethuis top 34271 71370,3427173467

N
bl

Help ] [ Cancel I
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Expand at the beginning of the Graph. You can visualize the data.

These seems to be noise because the sound source direction (time
difference varied and pulse interval (PI) is random. They could be
bubble noise behind own boat. The initial noise at 812 happened
when an observer put A-tag into water.

b Tqor Pro 6,124 - [Graph0:SPLL Vs Igtmereave 1gome; .1 TR |-
File Edit Data Analysis Macros Windows Graph Misc Help IFDL —||&| =
Pa
dat
2012/08/07
212 213 214 215
o | l | L
&
2 60—
=
o
3 40
o
g ahm ) L)
= i J|I Ll o A el e ol e ek ek L
]
400 — s
o
§ 200 — 1' .
9 HEE
i LI |
i - ST Yo B am . T
N L L . N
o i
E }
T 200 — . H
"ac .
=400 — . '
. *.:. ‘:"f‘-:' H 2l = .
100 - "?h [ ='_-E.'-*'" i'.
N 1
% i l"’j" : ' ' N
E xE Iy i !
& 10 - o UE ] i L
i g ‘ i ! ' 4
iR - ! H
. == i ik
Ready
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SHIFT+ALT and drag image, you can see different time of the
file.

This image shows heavy ship noise contamination. Numbers of
pulse sounds were detected from all direction. Pulse interval is
quite small and random. Many bubbles created by a ship create
pulse sounds all around the A-tag.

b3, 1gor Pro 6.12A - [CYapROTSPLIVE TOMERIVETgere, T (oo (53
{4 File Edit Data Analysis Macros Windows Graph Misc Help IFDL - ||&] =
dat
2012708707
223 824 223 826 827

‘o | | | l |
&

2 60—

]

[0}

@ 40 —

o

o 20—

[

3 0-

]

400 .
§ 200 — -
o
£ 0
—
@
£
T 200

S

PI [ms)

Ready
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Continue to exam

A ship passed by: Sound source direction (time difference) is NOT
random. It passed from bow to stern. However, PI 1s random. It 1s
not the feature of biosonar clicks.

19124 GO T TR ek

%, File Edit Data Analysis Macros Windows Graph Misc Help IFDL
dat
2012,/08/07
83800 83830 2:40:00 24030
“m l | | |
=
280 —
S
o A0 —
&
- 20 — J J.
8 0= LUt o T i i - T — J'Ih l Y T S prrernp e o 1]
€3]
400 .
" . '
- :": . . "
o 200 — T
0 A
g - 3 TR . -
% O —her em e . = 1 _
sl . .
g Lo,
~400 —
.= L] a - [l .
LI .‘i ".- '..I‘; 'y '.-'.."-'; L] .'.- - v Iu'-.‘-.' P & .--- b .'-.' 1 af ..n..:.'
. ) :f.f.:-..|" . :.- '_"-:':-I-F-.q.. .Tt: ] b ’ i- :..i.' . ‘I f-ll - -:‘. .;ll":
g .-..‘,.- _-:.: l:"."-;'_ .y ..l' 2l - S 1} \ s ? :_ 1._?:{
T 104 T . S
o = - T .
- = !: . N -.'l ny
1 - . .
Feady
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Two porporses passed by. Sound came from specific direction and
PI ranged several tens ms to 100 ms that is typical feature of
biosonal clicks. Take a note that first encounter happened at

9:19:13 on August 7, 20]2 and second encounter at 9°15°18.
{4 Tgor Pro 6.12A - [Graph0:SPLL ve

=

=&

@;Flle Edit Data Analysis Macros Windews Graph Misc Help IFDL :_,,_"“'_xd
dat
2M2/08/07
91500 EREER b 9:19:30
@ | I |
L
L 80—
=
o
[
- il HJ |
8 0 - | ‘II Il] -l | ‘ | il I“-l.l.i l‘l |‘I | II
e8]
400 —
§ 200 —
L
£ 04 : -
sl
]
E
T -200 —
=400 —
100 — ! & A .
[ “-' " [ 5 ': ".: g Kl
“§ e s "
£ o
o 10—+ i J R
. f
1 == -
Ready
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At least two porpoises. Note that a porpoise can’t catch up with
survey boat since the boat speed is faster than porpoises. A
porpoise moved for stern (negative time difference) side would not
appear again in bow Spositive) side. Sound detected 9:28'43 came
from bow side than the direction of previous clicks at 9-28-20.
Take a note that third encounter happened at 92820 and 4t
encounter at 9-29-00.

[gorProﬁlZAmm L_I_Iﬂ

%, File Edit Data Analysis Macros Windows Graph Misc Help IFDL
dat
2012/08/07
52815 928430 92845 9:28:00 9:28:15

“m | | | | l
&

2 50 —

3

i

% 40 —

[

- 20 —

i D bl oy wk oo on el Illll I TR iy bbb w0

o

€]

400 —

§ 200 —

2
0 e e o e ———
sl

i}
E
200 -

=400 —

L ICIRC o= vt % -t ..‘; L --':
00 - T, . - L. -'.‘ .

— | : ’ "f 'é' '._ [ - r ;' 1 !
\\E } . 1 ] ‘ L] -

g 10—

, o

Feady
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4. Time synchronization of

double A-tags

In case you towed two or more A-tags simultaneously, you can
measure the perpendicular distance to the animal in some of the
encounters. Close Igor and start from beginning to click A-tag
Analysis Towed.ipf.

A-tag Analysis
Towed.ipf

And select Type 2, click Continue

I, Igor Pro 6.12A == = |

File Edit Data Analysis Macros Windows Misc Help IFDL

| >

A-tag Analysis Towed.ipf (=@ ][=]
Forazma rtGlobalz=1 £ Use modern global access method. -
#Hinclude “ TFOL Procedures TFOL
#include " FOL Procedures:&ppld FOR TOWED SURVEY TO COUNT ANIMALS

Funetion Master(] 1: for sinele A-tag towed, 2 for double A-tag towed

variable SinzleDouble 7

SingleDouble=1

Frompt Sir]rgIeDDuble,"t for =
DoPrompt " FOR TOWED SUR!

if(V_FIag?

Abort “The user pressed Cancel
endif

if (SingleDoublz==1)
Data_loadinzgC3v()
Pulzelnterval()
DrawSinglel)

elseif (SneleDouble==2)
Data_loadinzCEvE()
PulzelrtervalB()
Data_loadingCEw()
Pulzelnterval()
DrawDoublel)

elze

- Ams e sinzls tene -
0.7 J° [Templates w] [Frocedures w ] 4 L

EH untitled (= =]=]

master() | ’d

l_ Abort
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Select REAR data first. Following same manner, load FRONT
data second.

i Igor Pro 6.12A o @ = |
File Edit Data Analysis Macros Windows Misc Help IFDL
A-
#prazd P& Looking for a general text file :
Hircl
#incl 27 DB PR L 1210Lecture - O ﬂ’ £*P G~
Fune @= 28 : SHan =
Al "‘_'} EL)120807 9A047 boat B 50m Balijiang 2012/08/07 15:23  Microsoft Exc
RLSR LI RR 5]120807 76014 boats 35m Balijiang 2012/08/31 14:02  Microsoft Exc
o !| &L Fixed sample 2012/08/29 17:22  Microsoft Exc
it
A FAL bW
en
if ( =
SIS
=1k &-ll
avEa—9—
< m J 3
@ FrA AN 120807 34047 boat B Blm Balijianeg - | k(e I
el Fw bI—2 el DAEER(T): [Onmma—separated Walues Files (*cav) v] EE O |

B untitled

0 K R 0K K
AN ot ke

#* zelect REAR data #*®®)*
PEEs Y [E T L3
AR T ST TTE L

mazter()

" A
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Double view of A-tag recordings appears

{rd Igor Pro 6.124

- - o i
File Edit Data Analysis Macros Windows Graph Misc Help IFDL
| T Graph0:SPL1 vs Igtime;SPL1B vs Igtime;... e = = =
tora 210°
ﬁ!nc o 3427175 3427180 34271858 3427150 3427195
#incl p | | | | |
5 ik - . .
Fur % i
i A
1 E
5
u]
F A
[l
if : N
A ¢
: {
it ;
el * =
& a | pnt: X \r. [
[<] E: | I:I:l prt X EH | d
Lizelnteryal)
DrawDoublel)
elze
orint “Lrevnected trwed tens | et me Assme sinele tene”
| (.5 J2 [Temnplates w | [Froceduresw | I ]
= untitled (== =]
HAARE AR HRAE AR -
Ak cglect FROMT data sk
HAARE AR HRAE AR
P S e L E 2L L L]
Gieneral text load from " 120807 76014 boatB 35m Balijiang cev”
Data length: 428250, waves: wavel, wavel, wave, waved il
FROMT data loading completed ﬂ
Ready

REAR data shown as red dotts.
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Select clear biosonar sounds. And find same up-and-down pattern
of IPI (inter-pulse interval). Sound arrives nearly simultaneously
to the both A-tag. So IPI patterns should be synchronized. In the
graph below 1.87 second difference could be found.

Note that Graph > Show Info provide an additional window below.
Drag and place®@ andB on the same IPI pattern of REAR and

FRON'T data. You can see time differencd dx-1.87229 ht the right
corner.
i Igor Pro 6.12A - [Graph0:SPL1 vs Igtime;SPL1B vs IgtimeB;...] =RR X
%, File Edit Data Analysis Macros Windows Graph Misc Help IFDL - [=( =
El
=
2427181100 427181110 3427181120 3427181130
E | | | |
i
5 60 3
o .
g 40 g _
I8 - i : .o
= 20 ) S . ,"r I .
g O - B | TP Y - a7 a = 4 iy " - [}
5]
400 - .
o
- 1)
0._% ._-%. -_ - - = [ — —
i " ~
-200 —.£ . ‘
. =400 ’ £
.
-

H I TR

|

#

W E4271811172

HER

N\ dx: 1872293671/ ‘

HE4271E1114

HER

|d'r.u-
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Type Igtime=Igtime+1.87 in the command line and RETURN, you

can see two data are synchronized.

i 1or Pro 6128 e e
File Edrt Data Analysis Macros Windows Graph Misc Help IFDL -

| £ A] [t Graph0:SPL1 vs Igtime;SPL1B vs IgtimeB;... [o[@][=]|c=] =]
itpral — x10® .
#!NC @Z 2427181100 2427181110 23427181120 3427181130
#incl “u | . | . | . |
5
= ]
Fun @ 40§ - o
© 209 f. thai = & S, .
=
g
Fl @ 300 8 .
i o | F A
:i_\ S e g - - - = .. .
-200 <70 K Tow 1o '
e n - u, . - ;
~400 —E bt U '
if Tt -
TG e ;@ L L,
10 -4 & : | :
T % . % . w "
. I -
el =
F l:ij'Islnt ) pnt: 350159 WE4TIEI114 T 485 dx: 000223874
L E: PlsintB | pnt: 88318 W34TIEI114 T H85 dv 0
Fulgelntervall)
DrawDoublet)
elze
int " Amm e sinele tune” s
D‘? ,@ [ Templates w J[ Procedures w | I 4 3

Data length: 428250, waves: waveld, wavel, wave?, waved
FROMT data loading completed

*Hidelnfo

# Showlnfo

*ztime=ktime,;
*etime=ktime,;
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5. Distance measurement

Even after synchronization, time difference of two A-tag 1is
existing, which is the acoustic parallax from two A-tags. They
werd -9 counts|for FRONT A-tag and|+113 for REAR A-tag
observed at 10:45:05. Note that time differenfe of FRONT always

smaller than REAR’s. Because the animal|passes by FRONT
A-tag earlie

S S S
&ﬁ Igor Pro 6.12A [_Gl%}lﬂ.SPLl VS Egtlme;SE_LlB‘vs IgtimeB;...] - =
b File Edit Data Arbqysis Macros Windows Graph Misc Help IFDL [ [&]x]
dat
2012/08/07
10:44.45 10:45:00 104515 104550 10:45:45

(s3]
L]

o
L]

Sound Pressure (Pa)
=
=

o]

400 —

200 —

o
|

time difference
1

—200 . :
400 g0
100 — .
i * -
= T
10~z o
;o

Atd 1 pnt: 380120 ¥ 120807 104503 -9/ [ 4 D 4463000238
E: tdE pnt BE294 X 120807 104504 11y |d‘|‘.133
Feady
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Open Distance cal.xls and type time and counts of FRONT and
REAR. In addition, type the distance between two A-tags at C3.

Perpendicular|

| appears in G row.

22

- o DS calc [E#E—F] - Microsoft Excel
h—l BgA =% L7k g, T4 = SHULD | Tl Acrobat
3 d“ MS PIZwb 11 - A A Sl=l= % 5 B - ?ﬁ’_%%’ﬁgii‘
BEN{TT AR bid e T & w0 .00 ﬁT_jJLCL)TE
E _J'- 7 B 7 U~ | d-A- | F- EEE EE BH- O % Y | TEo s = Tnzs{L -
HTR-—F JAvh BE £ 2541\
56 ~C £[104505 \
A | 8 [ ¢ ] D = F G H
1 | hvdrophol 1289 bow A-tag max coun 464944640 dist=
= hvdrophol 188 rear A—tag max coun 464944645 tan= =
a distance | 15
4
| 5 dav time FRONT REAR number of animals  disfance ([ tan bow 1
L 2012/8/7 | 104505 113 -5l 1 a557348 35881185
7 2011/5/18 131800 T2 -135 1 2939167 6379666
2 | 2011/5/18 133042 -a0 —65 1 35799583 -524407
g3 2011/5/18 13:30:38 27 -95 1 a432889 17159111
i andd IR 10 ATAanRa aR an 1 AETAANA T ASATAN



