Case study STAR *0DDI

Proximity diagnostics

Objectives

The main objective of this case was to develop a method in PatternFinder to evaluate the proximity
of two cods. If the proximity is within a certain limit the assumption can be made that the fish were
shoaling.

The research is based on data from two DST-centi recorders manufactured by Star-Oddi.
The cods, that were a part of a tagging experiment carried out by Vilhjalmur Thorsteinsson at MRI in
Iceland, were tagged in 2003 and caught in 2006. Both tags recorded about 3 years of data.

Definition of terms:
e  Proximity: The closeness of fish.
e Shoaling: Fish swimming in a group.
e  Proximity limits:

Temperature proximity limit  TI: 2°C
Depth proximity limit Dl: 20m
Ocean depth proximity limit  Ol: 20m

The goal is to determine a statistical value for proximity.

Method

The method used to find the proximity is based on the comparison of three parameters.

e Temperature:
Temperature proximity Tp= |T1-T2|
e Depth:
Depth proximity Dp= |D1-D2|
e QOcean depth:
The assumption that the cod will, at least once a day, dive to the bottom of the sea helps us
determine the Ocean depth.
Ocean depth proximity Op= |01-02|

| If proximity values for all parameters are within the defined limits at the same time, Tp<=Tl, Dp<=DI
and Op<=0l, it can be assumed that the fish are close to each other and, as a result, shoaling.

[1]




Case study STAR *0DDI

Creating a multiple file project (MFP)

A multiple file project, called P.MFP, was created. The project contains two SFPs, one for each cod,
called P1 and P2,
P1 contains the DAT file 1C0307.DAT and P2 1C0407.DAT

SFP data:

SFP Tag Deployed Retrieved Data (Year:Month)
P1 1C0397 15-04-2003 25-02-2006 2:10

P2 1C0407 15-04-2003 02-05-2006 3:01
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Figure M1. Temperature and Depth overlay

The overlay of both DAT files shows that they begin recording at midnight on April 15" 2003.
The memory in 10407 fills up and it stops recording on May 2" 2006.
1C0397 is caught earlier on February 25" 2006.

Data which was recorded after 1C0397 was caught will be cut out as it is irrelevant to the study.

The data which was recorded until February 26™ 2006 (measurement number 121572) will be cut
from 1C0407 to match the data from 1C0397.
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Steps for each SFP

Before we can compare the two cod signals we must first prepare the individual parameters for
evaluation. This can be done in 3 steps for each SFP as described below. We will use P1 as an

example.

Step 1: Extracting signals from the DAT file

1.1: Extracting the Temperature signal

| Select the DAT file in P1 and extract temperature measurements 1-121572.
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Figure 1.1 Extracting the temperature signal from the DAT file.
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Figure 1.2 Temperature signal from P1

The signal chart in figure 1.2 is saved as P1_T.

Note that it is important to use descriptive alias names to avoid confusion.
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1.2: Extracting the Depth signal

| Select the DAT file and extract depth measurements 1-121572.
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Figure 1.3 Depth signal from P1

The signal chart in figure 1.3 is saved as P1_D.

Step 2: Signal Periodic Statistics

2.1: Temperature Periodic Statistics

| Open the P1_T chart and perform a statistical analysis. Select 1 day as the time-averaging period.
Because we are going to use the mean value select “Interpolate period” and “Time weighted
statistics”.
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Figure 2.1 Defining a Signal Period Statistics operation as 1 Day
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Figure 2.2 Signal period statistics chart
The statistics chart in figure 2.2 is saved as P1_T_XD.
As can be seen from the points parameter in figure 2.2 the sampling period was not consistent
throughout the measurement period. One of the benefits of using periodically averaged values is

that the sampling period is not an issue when comparing signals.

| We now extract the mean value from the statistics chart.
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Figure 2.3 Extracted temperature mean.

The signal chart in figure 2.3 is saved as P1_TM.
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2.2: Depth Periodic Statistics

Open the P1_D chart and perform a Signal Period Statistics operation. Select 1 Day as the time-
averaging period. Because we are going to use the mean value select “Interpolate period” and “Time
weighted statistics”.
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Figure 2.4 Signal period statistics chart
The statistics chart in figure 2.4 is saved as P1_D_XD.
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Figure 2.5 Depth mean extracted.

The signal chart in figure 2.5 is saved as P1_DM.
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Step 3: Finding the Ocean depth

The fact that the cod will, at least once a day, dive to the bottom of the sea helps us determine the
Ocean depth.

Open the P1_D chart and perform a Period Statistics analysis. Select 1 day as the time-averaging
period. Because we are going to use the max value and want a real measurement value the
“Interpolate period” and “Time weighted statistics” options are not checked.
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Figure 3.1 Signal period statistics chart
The statistics chart in figure 3.1 is saved as P1_D_XDNI.
To see the ocean depth we extract the Maximum signal from the statistical chart. Because we

defined the time-averaging period as 1 day the ocean depth is represented as a singular point per
day (see figure 3.2).
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Figure 3.2 Ocean depth
The signal chart in figure 3.2 is saved as P1_OD.

[7]




Case study STAR : 0DDI

Proximity analysis

Temperature proximity

Subtract P2 Temperature from P1 Temperature

Open the P1_TM chart and select “Subtract” under “Signal operation”.

For subtraction select the P2_TM chart and check the “Absolute difference” box.
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Figure TP.1 Subtraction operation
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Figure TP.2

The signal chart in figure TP.2 is saved as P1_TP.

(8]




Case study STAR *0DDI

Temperature proximity event analysis

Open the P1_TP chart, click the Create event chart button and select Ambient Analysis.

As can be seen in figure TP.3 we created an Ambient level template called Prox-T with 2 levels, TL1:
0-2°C and TL2: 2-100°C. The template was used for both SFPs.
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Figure TP.3 Temperature Event anlysis definition
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S | |- Ave. duration: 13140 min - 3|TL1 28.7.2003 16.8.2003 Tempr
- . i - —
200~ Sed. dev. dur.: 25501 min | anz 16s200320.8.2003 Tampj
Sl K1 k 1 st 29520081.9.2008 Temp
160 6Tz
100- Add Comment | Print | }-- o
i Ll &Tz 5012003 6.11.2008 Temp
P R —— | T | Il et ea1z0039.11.2003 Temp
: Ll 1oz (911,203 10.11,2005 Temp
ey W T2 [ 11T 10.00,200 12,11, 2002 Temp:
01.01 2004 01.01.2005 01.01 2008 hd
Measurement time: 15.4.2003 - 26.2 2006 4 4

Figure TP.4. Temperature proximity event results, TL1

Click the History button to see the results of the operation.

The event chart in figure TP.4 is saved as P_TPE.
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Depth proximity

Subtract P2 Depth from P1 Depth

Open the P1_DM chart and select “Subtract” under “Signal operation”.

For subtraction select the P2_DM chart and check the Absolute difference box.

Qe EElLE@S AEE | o

P - Signal chart - Depth - C\PatternFmder 1. 001\ Projects\WEFP\P'P_DS1215151. 3D

hdean

2
0,00 3/17.4.2003 00:00:00 13,66
10,00 |  +1s+zm0zononnon s09
||  sis4zmnzononon aee
2000 ||  &enszinzononon 1,00
30,00 | 7eztecmnzomonnon 1,74
oo || slez4zoosooonon 3,6t
9 23.4.200300:00:00 3,85
Z 5000 || 1024420053 00000000 6,25
£ s000 | 11 2542003 on:ominn 71
& — || 12|es.4.200300:0000 8,55
13 27.4.2003 00:00:00 10,47
80,00 W 14 28.4.2003 00:00:00 5,04
90,00 || 152242003 00:0000 4,67
16 30.4,2003 00:00:00 4,8
100,00 | 17 1.5.2003 on:ooon 8,42
110,00 | 18 252003 on:omon 5,36
1EEED . ‘ . || 19/3.5.2005 00:00:00 7,36
01.01 2004 01.01 2005 o.o12o08 || 20/4.5.200300:00:00 18,22 =
Measurement time: 15.4.2003 - 25.2 2006 [l »
Time-Windaw Statistics For Depthim)
Max: 117,18 at 30,01,2006 Min: 0,13 at 11,04,2005 fverage: 43,76 | | = | =

Figure DP.1 Absolute depth difference between P2 and P1

The signal chart is saved as P_DP.

Depth proximity event analysis

Open the P_DP chart, click the Create event chart button and select Ambient Analysis.

We created an Ambient level template Prox-D with 2 levels, DL1: 0-20m and DL2: 20-1000m. The
template was used for both SFPs.

@ el
# Operation History f... [HEIE - W= ¢ o

T [ Operation History for P_DS1¥15151EL.ESK \ProjectsBFPP'P DS1X15151E1.ESX Number [Time |Depth(rﬂ
521 |16.9.2004 00:00:00) 49,4
PZ\1C0407 . DATIP2_DS1.5DX\PZ_DS151.5D% m || | |----- - -} - - -} —
) hes e ﬂ th - =) 522 |17.9.2004 00000:00) 50,6

P211C0407. DATYP2_DS1.50%P2_D5151.50%

SR I A P ] 523 15,9.2004 00:00:00 41,3
P141CO397.DAT

P141C0397. DATYPL_DS1.50%

P141C0397. DATIPL_DS1.50KIPL_D51X1.5TA
P141C0397, DATIPL_DS1.50%IPL_D51X1.5TA

524 19.9.2004 00:00:00 46,5
E ) I4 00:00:00
____________________ 526 |21,9.2004 O0:00:00 51,0
527 |22.9.2004 O0:00:00 54,10

DL1: e

528 23.9.2004 00:00:00 50,2
- Number of ocourremces: 33
- Tot. duration: Z02800 min PR (11| N/ NN, B

529 |24.9.2004 00:00:00) 44,8
4 »
- Avg. duration: &3Z7 win

- Std. dev. dur.: 5762 min Bl R . R | GEEE Hl--tR-- Mumber [Evenl Start Time [End Time | &
4 » w1 |18 |1

------------------------- 2 DLZ 1542003 |16.4.2003
3 0L1 16.4.2003 |11.5.2003
4 DLZ2 11.5.2003 |18.5,.2003
5 DLl 18,5.2003 |19.5.2003
6 |DLZ 1952003 |30.5,.2003
7 /DLl 130.5.2003 |31.5.2003

8 DLZ |31.5.2003 12.6.2003
»

Depth(m)
saAg

Add Comment | Prink | 7777777777777777777777777777

1 acl

01.01 2004 01.01 2005 01 .01 2006
Measurement time: 15.4.2003 - 26 2.2006

|-oL2

[ |

Figure DP.2. Depth proximity event results, DL1
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Click the History button to see the results of the operation.

The event chart in figure DP.2 is saved as P_DE.

Ocean Depth proximity

Apply the same procedure as in the depth proximity analysis, i.e., subtract P2_0OD from P1_OD. Save
the resulting chart as P_ODiff.

Perform an Ambient event analysis on P_ODiff. You can use the Prox-D template as it has the same

levels.

&

XY ovcration History - BEIE]

o000 §-

10,00 4-

P - Ewent €

(R RRE R SRR

2000 4---

30,00 4----1}-14- I

40,00

50,00 4----

Depthim)

70,00

30,00

50,00 4----

90,00 4----

100,00
110,00

120,00

Operation History For P_DS1X25151E1,E5%

PZ\[C0407 DATIPZ_DS 1 SDRPZ_DS1S150% a |
P2\1C0407.DATYPZ_D51.5DXIP2_D5151.5DK

P111C0397.DAT
P131C0397.DATIPL_DS1.5D%
P131C0397.DATYPL_DS1.SDRYP1_DS1XZ. 5TA
P111C0397.DATIPL_DS1.5DXIP1_DS1¥2.5TA
P\P_DS51%25151.5D%

PP DS DiiP 5 >
DL1: -
- Number of occurrences: 53 =l
- Tot. durstion: 239040 min

- avy. duration: 4510 min —
- Sed. dev. dur.: 6643 min he

4 4

Add Comment | Print ‘

Close |

L

WEPPWP_DS1X25151E1ESX

BEE

- - - THIH 3 4 -

130101 M

|-DL2

s

Measurement time: 15.4.2003 - 26 2 2006

01.01 2008

Figure OP.1. Ocean Depth proximity event results, DL1

Click the History button to see the results of the operation.

The event chart in figure OP.1 is saved as P_OE.
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Combining proximity results:

To determine the total proximity we need to overlay the temperature, depth and ocean depth
proximity results.

Overlay proximity events

| Click the Create multi event chart button and select all the proximity event files (see figure EO.1).

Create a Multi Event Graph
Fileer [* all Projects =

Select Signals:
| P - Temp(~C) From EvT TS1X15151E1 (F_TPE)
P - E1 (P DPE)

Selected items: 3 (masx 9

Figure EO.1 Event overlay files selection

® Multi Event Chart (C:\PatternFinder 1.0M1\Projects\MFP\P\P_ME 1.MEX) H=E

2 ebaed EElL =AW € o

P - Iult event chart - P IME1 WE

umber|Event [start Time [End Time [Paramel a |

500 R R T T T TR B TR FERRRE N TR T i 1 vl B 12DL1 |15.4.2003 15.4.2003 Depth J
! || 22012 15.4,2003 16,4.2003 Depth
500 Depth

k ; o
4,50 o | 10 JICAT TOHC_§ OHI L 5012 Dapth
v n & 20LZ |11.5.2003 18.5.2003 Depth
e N 7 3DLz |11.5.2003 19.5.2003 Depth
~ 3,50 || 8 2DL1 18.5.2003 19.5.2003 Depth
2 ! ! o I e Bl w 9 30L1 1952003 20.5.2003 Depth
é 3.00 i L 10(2DLz  19,5.2003 30.5,2003 Depth
g 250 ﬂ % || 11 30DL2 20,5.2003 12.6.2003 Depth
E T oo +——tir—ll 1o — oo | | 1z1mz |29.5.2003 25.7.2003 Temper:

200 'w N 13 2DL1 |30,5.2003 31.5.2003 Depth
| | 14 2p12 |31.5.2003 12.6.2003 Denth
1,50 B 15|30L1  12.6.2003 14.6.20035 Depth
= ! 1 S | | 18 20u1 12.6.2003 14.6.2003 Depth
: | | 173Dz |14.6.2003 11.7.2003 Depth
0,50 || 18 2DL2 14.6.2003 13.7.2003 Depth
|| 193001 (11.7.2003 14.7.2003 Depth
0,00 Ll 1 '—”. i} ’—‘"—I‘ [1TL2 B 20 20L1 13.7.2003 14.7.2003 Depth

0o 2un4 01 01 2005 01 01 2006 -

deasurement time: 15.4.2003 - 26.2 2006

Figure OE.2 Multiple Proximity Event chart

]

»

The multi event chart in figure OE.2 is saved as P_MPE.

Find Intersecting Event

To determine the total proximity select the events operations button on the multi event chart. The
total proximation is defined by the three events: 1TL1, 2DL1 and 3DL1. The name of intersecting
event is Prox.
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# Pattern Operation 'Eﬂ
17L2 Filter ~ Combine IAmpIitude |
L4l 1TL1
2DLz Operati Priority
V! 2DL1 =
3DL2 3
v/ 3DL1
" Overlapping occurences ol «
« &3
" Union of occurences
Qutput
= OK
-
Result type  [prox Cancel

1.1 Intersection events selection

# Multi Event Chart (C:\PatternFinder 1.0M1\Projects\MFP\P\P_ME1.MEX)

Ce Q@ EEL=HEE ¢ o

P - Mult event chart - P_WE1MEX
Prox
550 m [ 1--1im
500 n 3/30L1 |15.4.2003 11.5.2003 Depth
TH- b0 -~ ARG - -~ - - -~ 4401 - 0| talt || #/1TLL 15.4.2003 29.5.2003 Tempere
450 S Pro | 15.4.2003 15.4.2003 Intersec
Al 6 Proxe | 16.4.200311.5.2003 Intersec
i 0 i o L 720L1 16.4,2003 11.5.2003 Depth
~ 350 L] B 2DL2 |11.5.2003 18.5.2003 Depth
5;; n 9/30L2 |11.5.2003 19.5.2003 Depth
5300 7 10/20L1 |18.5.2003 19.5.2003 Depth
& I I EVRERE s
Hom # L] 11 Prox |19.5.2003 19.5.2003 Intersec
B 12 30L1 19.5.2003 20.5.2003 Depth
K _
200 . 13 2DL2 |19.5.2003 30.5.2003 Depth
! I 5 —
o ' = . 1 14 3DL2 20.5.2003 12.6.2003 Depth
150 ) 15 1712 |29.5.2003 28.7.2003 Temper:
16 2DL1 |30.5.2003 31.5.2003 Depth
o0t [ f I I-HT [
|| 17 |20l2 (3152003 12.6,.2003 Depth
050 || 183001 12.6.2003 14.6,.2003 Depth
L] 192001 12.6.2003 14.6.2003 Depth
0,00 o |- 1 —| — ) 203012 |14.6.2003 11.7.2003 Depth
U T T —
01 01,2004 01.01.2005 01 01,2006 A
Meazurement time: 15.4 2003 - 26.2. 2008 4 3

Figure 1.2 Prox is the Total Proximity event

As can be seen in figure 1.2 the intersecting event, Prox, is placed on the multi event chart.
The Prox event is the intersection of Temperature proximity events, Depth proximity events and
ocean depth proximity events. When all three intersect, proximity is assumed.
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Periodic Event analysis

Perform an event statistical analysis to get a statistical value of the proximity. Select Month as the
time-averaging period.

@ Create Event Statistics !EH

Pick an event:

= 0 =]

Ciefine the time-averaging period:

" Minutes m
7 Hours m
O Days =]
 wesk [start om Mondae 1
e Month
(=4 | Cancel |

Figure P.1 Periodic Event Analysis

@ Event Periodic Statistics Chart (C:\PatternFinder 1.0M1\Projects\MFPAP\P_ME... HEI[

e kEELEd AWE o

D - Statistics chart - C\PatternFmder 1.001'\Projects WMEPEP_ME1X1 STE
Evt stat: Prox / Period: months Date: 1.9.2004
1300000,00 18800 |- jramanags |7.00 Time: 00:00:00
Max 0,00 Time(s)
4200000,00 " "
Min 0,00 Time{s)
1100000,00 4 - Middle 0,00 | Time(s)
100000000 - Cccurrences 0,00 | Count()
[500 Total 0,00 Time(s)
300000,00 - ' Mean 0,00 Time{s)
§00000,00 4 - Median 0,00 Time(s)
=}
[-4.00 Std. dev. 0,00 | Ti -
@ 70000000 g = 100 Time(s)
E' H RSD 0,00 Percent{%
i 60000000 - 3 Rel. Dur. 0,00 |Percent(%
Faoo &
500000,00
400000,00 - - L2.00
300000,00
200000,00 L1 00
100000,00
0004- o0 ﬂ

T T T
01 .01 2004 01.01 2005 01.01 2006

Messurement time: 1.4.2003 - 1 2.2005 [« < > 3

P.2 Periodic events analysis on the Prox event

The event periodic statistics chart in figure P.2 is saved as P_Prox_XM.
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Results:

Extract the Rel. Dur. Parameter from P_Prox_XM. The Relative Duration will give us the proximity
approximation represented as a monthly percentage.

@ Signal Chart (C:\PatternFinder 1.0M1\Projects\MF PA\P\P_ME1X151.5DX)

Qe EELEd AWE o

P - Signal chart - Percent - C:\PatermFinder 1.0M1Projects MFPPP_ME1X151 DX umb] T [percent(| 4
15 1,6,2004 00:00:00
16 1.7,2004 00:00:00

Fel. Dur

H 0
L 0
Sggg || 17 1.4.2004 00s00:00 0
v I || 18/1.9.2004 00:00:00 0
8000} -1 L] 191.10.2004 00:00:00 0
7500 f-J-- || 20/1.11.2004 00:00:00 0
7000 L] 21112.2004 00:00:00 0
8500 || 22/1.1.2005 o000 16,13
BO00 -~ 73 |1,2,2005 00:00:00 0
S50 }-- H

F50004-- 24 1.3.2005 DU:D: 9,03

54500+---] 14 1.4.200 0:00

I 40,00 | | 26 /1,5.2005 00:00:00 0
3500 | | 27 1.6.200500:00:00 0
30,00 28 |1,7,2005 00:00:00 0
i || 231.8.2005 oo:ooeon 0
20,00 — = =
Pt B | | 30/1.9.2005 00:00:00 0
1000 4--- || a1 1.10.2005 o000 0
5004--- || 32/1.11.2005 00:00:00 0
0004--- | | 33 1,12,2005 00:00:00 0

T T T
01.01 2004 1.0 2008 oot 2ops || F 112006 000000 0
Measurement time: 1.4 2003 - 1.2 2006 | | 35122006 00:00:00 1} ﬂ
Time-Window Statistics For Percent{%:)
Mazx: 93,75 at 01.04.2003 Min: O at 01.06.2003 Average: 9,785 4 -« > >l

Figure R.1Proximity approximation as a monthly percentage

The signal chart in figure R.1 is saved as P_Prox_%M.

Obviously the first month has a very high value, over 90%. This is understandable as both fish were
released simultaneously. This first month will however skew the results statistically and will therefore
be removed. The easiest way to do that is to extract the signal from P_Prox_%M, starting at point 2.
The resulting file is saved as P_Prox_%M-1.

As the signal covers almost three years it is interesting to look at it on an annual basis.
We click the overlay button, select P_Prox_%M-1 and apply annual comparison.

# Create Overlay Chart !EE

Create an Owerlay Graph
Select Signals: Filtar |' Percent() ﬂ

P - Percent(%:) - SIG ME1X251 (P_Pros_%ewW) -
P - Percent(%%:) - SIG ME1X151 (P_Pros_%aM)
P - Percent(%4) - S1G MO2X151 (P_Prox_AdOW_Mean)

Time Shift X
° None [~ Interpolation

+ apply annual comparison I~ annual weeks
" shift signals to same starting time
" apply daily comparison

o] | Cancel ‘

Figure R.2 Annual overlay definition
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2 Overlay Chart (C:\PatternFinder 1.0M1\Projects\MFP\P\P_MO4.0DX)
© @& = E|L = L 2 o

# M Yl Unit
P - Overlay chart - - CA\PatternFinder 1. 0M 1\Projects ldFPPP_ M O4.ODX llia i =
[ ; ’ ; ; Date: 1.4,2000
Tirme: 00:00:00
1-200% |P_Prox_%h-1 Percant(¥s)
1-2004 P_Prox_%M-1 43,33 Percent(%s)
1-2005 P_Prox_%M-1 66,67 Percent(%)
1-2006 |P_Prox_%M-1 Percant(%:)
‘ : : : : =l
01.02 00:00 01.04 00:00 01 .06 00:00 01.08 00:00 0140 00:00 0142000
l= = = =

Measurement time: 1.1.2000 - 1.12.2000

Figure R.3 Annual comparison of proximity as percentage per month

The annual overlay chart in figure R.3 is saved as P_Prox_AOM-1.

The Red curve represents 2003. It starts in May (April was removed).

The blue curve represents 2004 and the green 2005. Both cover a whole year.

The brown curve represents 2006, January and February.

The red curve (2003) seems to be a bit shifted compared to 2004 and 2005.

To view the average value we perform an overlay statistical operation.

@ Overlay Statistics Chart (C:\PatternFinder 1.0M1\Projects\MFP\P\P_MO4X1.S... HE B

e EE| =@ A5 P e

. . . Marne Walue Liniit rs
P - Statistics chart - C'\PatternFinder 1. 01 ProjectsdBAFPVPVP_MO43(1 STO > —
Owvetlay stat: || Dste: 1.4.2000
| 200 || [time:  po:oo:on
E=E H N 6,67 Percent(%)
60,00 +-4- L] min 43,33 Percent(%)
ssnd-- L] il 55,00 Percent(%)
Mean 55,00 Percent(%:)
50,00 4-- - D
|_WMedian 55,00 Percent(%)
45,00 4 -- - | [ Range 23,34 Percent(%:)
_aopo}--- | Rroest 110,00 Percent(%s)
o) o |_Wstd.dev. 11,67 Percent(®) —
£ 3500 - s [~ 21,22 Percent(%)
5 30,00 4-4- ] Paints 2,00 | Count()
5 ]
PavaL. . | Wxurtosis 0,00 |Arb.(}
Skewness 0,00 | Arb.(}
20,00 4---4- I
15,00 44~
10,00
5,00 4--3
0,00 ¥ 34 2,00 hd
010200:00 01040000 010800000 01080000 011000:00  ©1.1200:00 | = 3|

Meazurement time: 1.1.2000 - 1.12.2000

Figure R.4 Statistics result of annual proximity

The overlay statistics chart in figure R.4 is saved as P_Prox_AOM-1_X.
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By extracting the Mean parameter from P_Prox_AOM-1_X we get the annual proximity as a monthly
percentage.

® Signal Chart (C:\PatternFinder 1.0M1\Projects\MFP\P\P_MO4X151.5DX)

e EElL @ AmEE LP o

" - Signal chart - Percent - CAPatternFnder 1 0M1\Projects MFP\P\P_MO43(151.6D3 | [dmber|  7me  [percent(oil] «]
1 1.1.2000 00:00:00 5,38
Mean —
|| 2 1.2.2000 D0:00:00 0,00
55,00 3 1.3.2000 00:00:00 45,16
50,00 4---- [§ 4] 1.4.2000 00:00:00
| 5 tseomocomon 10,75
4500 |- L] & 1.6.2000 o;omion 0,00
20004~ B 7| 1.7.2000 00:00:00 0,00
|| 8 1.8.2000 D0:00:00 0,00
35,00 1- B 9| 1.9.2000 00:00:00 0,00
230‘00 L] 1001 10.2000 00:00:00 0,00
5 (] 111112000 0000200 0,00
5280 [ 12/1.12.2000 00:00:00 0,00
20,00
15,00
10,00
500
0,00
01.02 00:00 01.04 00:00 01 .06 00:00 01.08 0000 01.1000:00 014200
Measurement time: 1.1.2000 - 1.12.2000 j
Time-Window Statistics For Percent(®s)
Max: 55 at 01,04 00:00 Min: 0 at 01,02 00:00 Average: 9,691 &) - » »l

Figure R.5 Average proximity per month

The signal chart in figure R.5 is saved as P_Prox_AOM-1_Mean.

From figure R.5 it can be seen that there is no proximity for most of the year. But in Mars and April
proximity ranges from 45% to 55%.
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References:

This case study is based on data from two DST-centi recorders manufactured by Star-Oddi.

The tagged cod were a part of a multinational tagging project, CODISSEY, which was supported by
the EU. In Iceland the project was managed by Vilhjamur Thorsteinsson at MRI (Iceland).

A paper that uses data from the tagging project has been written:

Grabowski TB, V Thorsteinsson, B) McAdam, G Marteindottir. “Evidence of Segregated Spawning in a
Single Marine Fish Stock: Sympatric Divergence of Ecotypes in Icelandic Cod?”.
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