Appendix D

Echosounder Calibration Protocol

1) Background

Echosounders should ideally be calibrated prior to a survey but at least during or at the end of
the survey period.

The calibration is undertaken to ensure the instrument is calibrated to the ambient (temperature
/ salinity) conditions of the survey and that the instrument settings have not drifted. Scientists
need to use the EK80 software to calibrate, which requires an EK80 license. Once calibration
is complete the resulting .xml file should be submitted alongside calibration metadata in the
Acoustic Survey Metadata Form.

2) Calibration overview

(1)  Stabilize the transducer, e.g. by positioning the vessel in a sheltered area using a
preferred calibration site in a water depth of approximately 50-70m (see Table 1.
Suggested calibration locations). Ideally calibrate during the day to avoid vertical
migration of animals into the sphere location.

(1)) Measure transducer impedance (BITE test) before and after the survey to check
that all sectors of the transducer are functional.

(ii1)) Choose an appropriate sphere for the frequency you are calibrating (Table 2).

(iv) Suspend the sphere in the transducer beam using outriggers/rods/winches and
monofilament. Range from transducer face 15-20m.

(v) Measure the Temperature (T), Salinity (S) and Sound Speed (C), between the
transducer and sphere. To estimate mean T, S, and C the CTD should be lowered
at a rate able to collect measurements at 1m intervals.

(vi) Position the sphere in the centre of the beam, then move it throughout the beam,
recording pings in the calibration wizard.

(vil) Analyse the calibration data and results.

(viii) Retrieve the sphere and stow the gear.

Table 1. Suggested calibration locations

Subarea Calibration locations \

48.1 Admiralty Bay, King George Island
48.2 Scotia Bay, Laurie Island
48.3 Stromness Bay / Rosita Harbour, South Georgia
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3) Equipment required

e Monofilament line of 0.38mm (Renfree et al., 2020)

e 2 or 3 heavy, fast fishing rods or calibration winches to suspend sphere (Demer et al.,

2015).
e (alibration sphere (see next)
e Solution of 25% dish washing liquid
e CTD

4) Prior to calibration

e DoaCTD tomeasure T, S and C.

e (alculate average T and S between 4 and 20m (or the maximum depth the sphere is

likely to be) for use in calibration.

e Identify positions of transducers in relation to centre line of vessel to help guide

sphere.

e Record the transducer depth.

5) Calibration spheres

e Select sphere material and diameter for your frequency and local environmental
conditions. Table 1 indicates example spheres based on pulse duration of 1.024 ms,

temperature = 0°C, salinity = 33.3 PSU, pressure = 25 dbar.

Check your sphere size and material for local environmental conditions at
https://www.fisheries.noaa.gov/data-tools/standard-sphere-target-strength-calculator.

Table 2. Effective sphere size and materials for calibrating different frequencies of transducer, based on ambient
temperature = 0°C, salinity = 33.3 PSU, pressure = 25 dbar. Green v - ideal, Yellow * - use with
caution as nulls within +£10 kHz, Red x — Not suitable.

Material | WC WC WC wC wcC Cu Cu
Sphere 20.0 21.0 22.0 38.1 57.2 20.0 23
diameter

38 kHz v v v v v v v
70 kHz v v v v v v v
120 kHz | ¥ v v v * v *
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https://www.fisheries.noaa.gov/data-tools/standard-sphere-target-strength-calculator

6) Procedure for getting the sphere beneath transducers

Front view

Vi

¢ ysphere
2m moncfilament lines —=

Top view B veont

Figure 1. The three-line method for suspending a sphere below a hull-mounted transducer. The
monofilament lines should be attached to the mesh bag at different locations to minimize phase noise
at high frequencies (i.e. >100 kHz). Note, if the weight is too heavy, the net bag may break and the
sphere could be lost. The weight should be suspended 5m below the sphere. Diagrams reproduced
from Demer et al. (2015).
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Steps for suspending sphere:
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1.

10.

11.

12.

Calibration sphere should already be fitted with a monofilament mesh with an
attaching loop.

Set up calibration winches to manoeuvre sphere under transducers. Ensure each
monofilament line has a loop tied for securing the sphere.

Pass a small rope under the keel by either weighting the rope using shackles and
walking the rope under the vessel or using a small boat. Ensure that rope will avoid
protrusions on hull of vessel that may snag the rope or calibration lines.

Attach rope to the end of the monofilament line, fed through rod or winch. Do this
on the side that only has a single rod/winch.

Carefully draw the monofilament under the keel to the opposite side of the vessel.

Place end monofilament loops from all 3 rods over hand, pass loop on sphere
through 3 end loops and pass sphere through its own loop to secure all together.

Although you can calibrate using the sphere on the line on its own, you may find
it easier to put a weight below. A shackle attached to a ~5 m length of
monofilament to the loops in the same way as the sphere. This shackle will act as
a weight for the sphere and lines but is far enough below the sphere to not interfere
with calibration. Ensure that any knots securing the shackle are away from the
sphere. Be sure not to overload the lines or they may snap and the sphere may be
lost.

Dip sphere plus any monofilament knots near the sphere in 25-50% liquid soap to
water ratio to break surface tension on deployment.

Pay out monofilament on winches to align the sphere under the transducer.

Keep someone monitoring the EK80 screen looking to see whether the target
comes on screen (on ‘Active’ EK80 panel view on Sv (20 log) to more easily
locate the sphere).

Adjust the reel lengths / locations slightly to get the sphere in the main target area
on the EK80 calibration screen (see below). Often you will see either weight or
sphere in a side lobe, but just not the main target area. Try paying in and out on
each line a bit to see if it gets closer (i.e. intensity gets stronger) — small amounts
of movement.

Be patient. Once you have located the sphere, it is worth marking the
monofilament lines at the rod/winches so it is easier to pay out the correct amount
of line and locate the sphere next time.



7) Setting up the EK80 software for calibration
1. Turn on the transceivers.
2. Turn on the EK80 display and processor unit.

3. Open EK80 software.

a See the Simrad EK80 manual for full details of calibrating and running the
EKSO0.

4.  Turn pinging on for all frequencies that you will be using during the survey and
set to an interval of 1000ms or 500m:s.

On operation tab Y

Operation ‘

Normal
Ping function On . o K
Ping Mode Interval
Ping Interval (ms) 1000 1.e. once per second

1. Check the parameters of the transducer ping cycles. It is essential to calibrate at
the same power and pulse length settings that will be used during data collection.

Following Krafft et al. 2021:

Parameter/Frequency (kHz) 38 120
Transmit power (W) 2000 250
Transmit pulse duration (ms) 1.024 1.024
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On operation tab %)

‘ « Normal Operation ‘
Normal Operation @ @
Channel Pulse Type Filter Type Mode Pulse Duration [ms Power [W] Start Frequency [Hz]  Ramping
£538-7 Serial No: 467 - Narrow Standard Resolution  ~ | [Active ] [1.024 ~] [2000 ~] |38000 3
E£§120-7C Serial No: 2254 cw ~] |Standard Resolution  ~ | [Active  +] [1.024 ~] [250 ~] |120000 3
0 seematpogng so
e

Pulse type: CW Mode: Active Ramping: Fast

2. Set channel recording to Common with a range of 200m (in 50-70m water depth)
and make sure Auto is unchecked.

3.  Ensure that Individual configuration Auto boxes are also unchecked, this is to
prevent the echosounders waiting for a ping to return in empty deep water even if
individual is unchecked

On operation tab &

E

After calibration you must change channel recording Range back to 1100m

and ping interval to 2000 ms for data collection

4.  Enter the environmental data from the CTD deployment
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On setup tab

i « Environment |

e Check: Salt water

e Enter the average Temperature and Salinity values to one decimal point, these values
are taken from an average of the CTD data between transducer face and depth of
sphere

e Acidity: 8.0 pH

e Latitude: this is the vessel’s geographical latitude (°)

e Depth: the current depth under the keel (m)
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1. Setthe range on the main page to be 30 m and ensure the threshold for the 20 angle
is -85dB and 40 angle i1s -50dB.

2. Set to Sv (20 log) and check Apply to All box to more easily locate the sphere.
This gives a more detailed view.
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On Active tab

Y W X B &

Active
gy TVG -
Sv (20 Log)
£ Echigiam
L= Beam Chrecison +
Downwards
F Bl | s

3.  Looking in the window for the transducer you are calibrating, adjust monofilament
line (sphere) by hauling in, paying out, in small increments until sphere is
underneath the transducer.
The sphere should be 15-20 m from the transducer face.

SMRADENT) ¥ M@ s+ =Llmed F LA QL s s A0 .

ter i
under transducer
| AN

If you are struggling to find the sphere, it could be worth stérting the calibration wizard window

(instructions in the following pages) as there is an arrow pointing in the circle showing which
way the sphere is from the echosounder beam.
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4. Turn recording on and set output folder
On operation tab Y

Record RAW ON

K e |
Set current output folder — Browse — New Folder - YYYYMMDD Calibration

Sp (40 log)

1. For the calibration switch to Sp (40 log) and check Apply to All box. This is less
sensitive to noise so helps to identify only single targets and possible encroaching
seals etc.
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On Active tab “ Ba

8. Calibration settings
Onsetup tab ¢

| %% Calibration

e New calibration from raw data (Real time or Replay) > Next
e Channel select which Transducer you are calibrating (either 120kHz or 38Khz)> Next

e Select the Sphere type and size (eg Tungsten 38.1mm) > Next

In the calibration wizard, move the red ‘depth’ lines to either side of the calibration sphere
(+/- 2.5m). This can be done by either clicking and dragging them on echogram view or by
adjusting Min. Depth and Max. Depth values on calibration wizard. The calibration sphere will
appear between min and max depth lines with other data greyed out.
e Set the TS deviation to 3dB. This will reject any ‘hits’ that are far from the theoretical
TS of the sphere and so may take longer to calibrate but should result in only good

data being accepted as the sphere.

188



Write a calibration description

Vessel IMO:
Calibration location: Lat Lon (Decimal degrees)
Calibration Date: YYYMMDD

Leave the single target detection parameters are as default.

Press Start > Yes to start calibration
rCaIibralionmzard

-Selected channel for calibration ——
Channel Name:ES120-7CD - 120000 S

'

i General _

'

: Reference Target

—_—

g MName WC-Co 20mm

i TS Deviation: 100 2| d8

E Min, Depih: 360 I m

A -

| Single Target Detection

i Min, Threshold -50.00 dB

! Adin Fobanl ath: nan Dudca Dy

Cifer

Collection of calibration TS data will start.

After you have started, you will not be able to adjust Single Target Detection parameters. F DU

‘ The maximum number of hits that can be collecied is: 5000.
Are you sure thal you want to start the collection?

] Don't show this message again

| [Es120-7C Senaino- 2254
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9) Calibration Procedure
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1

Adjust line (sphere) as needs be to get sufficient coverage in all quadrants. Hits
will appear as dots (colour varies slightly due to the dB of the target) in the target
area. The sphere should be moved gradually, remember that currents and vessel
movements will affect the sphere position.

If a seal or fish get in the way you can STOP the calibration and START again
when the sphere is in the clear. The sphere needs to be the only thing in the
calibration region between the lines.

When all quadrants and centre circle are green (or coverage is at 80% in centre
and overall) the calibration can be stopped. However, it is worth collecting more
hits as if some need to be suspended later then there should still be enough for a
good calibration in post processing. Note that the calibration will stop once a
threshold of 5000 pings has been reached.

™ 5 ™

SIMAADENT ¥ B @ ! o = Ll ¥ GADa SIS o 08 7 masessce eoo P

2 z
Fllr:'rn'-:- - Lner Sefirgn

In calibration window press STOP > Next > Yes (save and proceed to next step).

Save As > Save as .xml files in an appropriate place. This will be submitted to
CCAMLR with survey data

Check the Error Analysis tab. An RMS error < 0.2 is ideal. When the RMS value
is in between 0.2 and 0.4 dB, this indicates conditions is not perfect but still
acceptable. When the RMS value is higher than 0.4 dB the calibration is poor, and
should preferably be rejected and not used for updating of the transducer
parameters (Kongsberg Maritime AS, 2012).




5. Acceptable beam widths are £10% or your transducers nominal beamwidth e.g.
6.3°-7.7° for a 7° beam angle.

Finish >
If results are poor or you get a warning, click NO to ‘Do you want to update the calibration
used by the echosounder’ and repeat or reprocess the calibration.

Finish [x]
Q Do you want to update the calibration used by the echo sounder?
Yes No

The software should alert you if the calibration is poor.

If the results are good click YES to ‘Do you want to update the calibration used by the
echosounder’.

1. If YES > BE PATIENT

Give the system time to upload and apply the new calibration. The calibration
wizard will close.

Once uploaded the echosounder will switch off. Go back to operation page and
turn back to ‘Normal’.

2. Check that all settings are correct and have not reverted to default values.

3. Repeat entire calibration process on the other transducer.
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ONCE BOTH CALIBRATIONS ARE COMPLETE CHANGE SETTINGS BACK TO

DATA COLLECTION SETTINGS

Output > Channel Recording Range (m) > Common 1100m

Ping Interval > 2000ms

Active Screens to Sv (20log) > check Apply to All

sm

WBT
£538-7 Serial NY) 467 - Narrow
Sv(20 Log)

BT
ES120-7C Serial Wo: 2254
Sv (20 Log)

\(J

s . Hism

10) Reprocessing a calibrations

Calibration Wizard

(===

Suspect Calibration Results

Selected channel for calibration
Reprocess | (Channel Name:ES38-7 Serial No: 467 - Narmow Transducer Serial Number:467
i GeneralT ChannelT s Data-ﬁ RﬂsuhsT Error Analysis\
i Suspended Number Time Range [TS Comp TS Uncomp Along |Athwart|sA -
: [] 1 19:22:50 12.75 -41.36 -46.98 009 328 62088
i O 2 19:22:51 12.82 -40.84 -44.52 036 266 108181
i O 3 19:22:52 12.82 -40.96 -44.61 027 266 104933
. O 4 19:22:53 12.82 -40.86 -44.50 009 266 1083.30
E O 5 19:22:54 1285 -41.02 -44 21 00% 250 1161.36
' O 6 19:22:55 1279 -41.29 -45.37 -009 2.81 892.45
E O 7 19:22:56 1276 -41.22 -46.30 009 313 72327
E O 8 19:22:57 1276 -41.64 -46.72 000 313 65752
] O 9 19:22:58 12.76 -41.32 -46.41 018 313 706.42
| O 10 19:22:59 12.76 -41.25 -46.33 000 313 71932
! Il 11 192300 1 (=Y A1 A AR 1 o0n a AT A

Calibration result value outside of the expected range: Alongship Beamwidth, Athwartship Beamwidth
This may indicate an error in your transducer or a bad set of calibration hits.
We recommend that you reevaluate your calibration hits. See the On-line help for tips on how fo identify suspicious hits, remove hits that are suspicious, and recalculate the calibration,
If no improvements, consider to rerun the calibration

X

OK
T o T8 192307 1276 4144 4652 000 313 69040
= O 19 192308 1276 -4146 -4654 009 313 68592
I
A O 20 192309 1278 -4123  -46.31 009 313 72086
O 21 192310 1280 4143 4505 000 266 96252
0 22 192311 1279 -41.04 4512 009 281 94103
O 23 192312 1282 4117 4483 027 266 100544
35 36 ar 38 39 40 41
Sremaey T O 24 192313 1289 -40.83 4296 036 203 1519.36
|l I~ A0 W ] An O AD 40 Fal 4 £ AQNA D4 -
Save Save as Calibration Description
Finish Next
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If you receive a suspect calibration warning it may be possible to reprocess using the collected
.raw calibration files but suspending bad data pings.

1.  To suspend hits

e Onthe TS Data tab > order the TS Uncomp values by clicking TS Uncomp
header.

2. Suspend hits (by clicking and putting a cross in the Suspended box) with a TS
furthest from the expected value of the sphere. Normally it is the lowest TS values
that need to be suspended.

e Suspended hits will appear white in the display.

e You can suspend lots of hits at once by click a value, holding shift and
clicking on the last hit you want to suspend. Then click any highlighted
box and all will check with a cross.

3. ‘Reprocess’ the data.
Calibration Wizard =3

e
" Selected channel for calibration
Replocess ' Channel Name:ES38-7 Serial No: 467 - Narrow  Transducer Serial Number: 467]
X ;
PO O)=2

S
[ General | chaflnel | 75 Data | Rsults [ Egosrmmtysom,

|
d ISuspended NumheMnge TS C@p TS uncompA@g Athwart sA -
I [x] 349 1930017 1287 -4159 Md 172 78928
3 X 2005 20:01:05 1308 -4172 -4582 -253 156 75923
3 [x] 1927 19:59:45 13.32 -4127 -45.82 -3.07 031 73288
. [x] 46 192335 1278 -4122 4581 027 297 80938
| [x] 199 19:26:50 1279 -40.90 -45.81 090 297 80369
1 [x] 531 19:33:26 1342 -4090 -4580 182 -250 72570
i [x] 2533 20:09:55 1293 -41.50 -45.79 -1.26 266  789.85
i [x] 1643  19:54:54 13.54 -4123 4579 -1.71 234 71461
i [x] 2549 2010010 1283 -4159 4579 -153 250 78996
| [x] 683 19:36:20 1319 -4173 4579 262 -1.09 75471
] [x] 308 1929116 1287 -4178 -4579 282 125 79415
3] 1931 19:59:49 13.32 -4149 -45.78 -2.98 -0.31 74500

4.  This process can be done iteratively, by gradually suspending 7.S Uncomp values
and reprocessing until an acceptable calibration is achieved.

5. Once the reprocessed results are within bounds, you can finish and accept.

Reprocessing calibration RAW data

If you receive an error in your calibration it may be possible to reprocess using the collected
.raw calibration files but suspending bad data pings. These can be done on time stamps e.g., if
an animal gets in the way of the sphere (check by replaying and identifying suspect regions in
the file) and/or by suspending pings based on unusually high or low uncompensated TS values.
Speed of replay can be controlled using the slider next to the play button.

[ —
| Speed: x8 | ‘

193



Operation tab > Operation > Replay File

Y ® K E= ¥

Operation
Operation
Inactive

E Inactive j

Normal

Replay

« Replay File

Replay File

Add > Browse to .raw files from calibration Open > OK

Replay File E \z
Files
Name Path ‘
Pharos_8G-D20220523-T181828 raw D:\20220510_wk_cal
Pharos_SG-D20220523-T185102 raw  D20220510_wk_cal '
| | Remove
Options
[ Loop
[x] Check for missing index files
OK Cancel

Setup tab > Calibration > New calibration from raw or replay > Next > Select channel (e.g.
ES38-7) > Next > Select Sphere

Calibration Wizard Ems= v N = o
Y A = ¥
Setup

I £ Manual Annotation ]
(») New calibration from raw data (Real time or Replay) I <« Calibration ]
() Reprocess previous calibration data I « Calculation Interval ]
I £« Installation ]

Language

English

Cancel Next

I « Diagnostics 1

Set TS deviation to 3 dB > START calibration and press Play in main EK80 window.

Check the Results and error analysis to check this is in bounds or identify any issues which
have resulted in warnings.
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Finish > Yes to Save the file > Yes to Update the calibration used by the echosounder and
upload the file to the echosounder.

Finish 'x]| Finish

Q Do you want to save the calibration results?

Q Do you want to update the calibration used by the echo sounder?

] Do not show this message again.

Yes | No \ | Yes ] | No l

If in doubt, DO NOT update the calibration but seek assistance from Simrad (they will need a
copy of the .raw and .xml files).

km.support.science@km.kongsberg.com
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