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Executive Summary

Commercial fishing targeting Eastern Zone orange roughyedeatthe end of the 2006
calendar year, however, 100 t of research quota and 25 tatichyquota have been allocated
to this stock. Scientific surveys of the Eastern Zbaiee been undertaken since 1990 using
industry vessels as a research platform. Since 2003, shesey vessels have been required
to use a calibrated 38 kHz Simrad ES60 acoustic sounder whscanadled a quantitative
snapshot estimate of the spawning biomass to be madeltsRédhese quantitative acoustic
surveys are incorporated into formal stock assessmetiis shery.

The Deepwater Resource Assessment Group (DeepRAG) togetheCSIRO oversees the
data collection, analysis and assessment pertainingl fustralian orange roughy stocks.
Deep-towed multi-frequency acoustics have been used égibt species composition of
surveys for years 1996, 1999 and 2006, and DeepRAG recommendsstivaey using this
equipment is repeated in 2010. Until this occurs, it has lagreed that annual quantitative
acoustic and biological surveys of the spawning aggregatouldsicontinue using industry
based 38 kHz, hull-mounted echosounders. These low lewetost surveys of the Eastern
Zone stock are required monitor recovery.

This report details the results and observations 02010 Eastern Zone survey.

Based on the timing of previous spawning aggregations on ther&adbne, the survey
aimed to take place between mid July to early Augusterélwere no landings of Eastern
Zone fish immediately prior to the start of the 200#euyrto help inform the start date; the
survey began at 13:00 on the™3uly 2007. Multiple acoustic transect grids and twelve
successful survey shots were conducted over the nexh skyes, alternating between St
Helens Hill and St Patricks Head. The survey concludedan on 28 July. Seven of the
successful shots were carried out on St Helens Hilllewivie successful shots were carried
out on St Patricks Head. A total of 100,000 kg of orange rowgds/ caught during the
survey with shots ranging from 80-33,500 kg. “Black” sharks antdnoods comprised the
bulk of the ‘other species’ caught but accounted fortleas 0.8% of the total catch.

The lengths of 1062 female and 668 male orange roughy wereimaédom St Helens Hill.
Mean lengths of females and males were 34.9 cm and 32.6spactively. Mean lengths
were slightly larger that those from length-frequenose®rded during a 2006 survey. A total
of 458 otoliths were collected from orange roughy at SemeHill. The lengths of 362
female and 689 male orange roughy were measured from StkBadtlead. Mean lengths of
females and males were 35.3 cm and 33.5 cm respectively.n Magths were slightly
smaller that those from length-frequencies recorded glwai2006 survey. A total of 332
otoliths were collected from orange roughy at St Patiitdad.

Gonad staging was conducted on samples from all sucteasfey shots. Development of
female gonads at St Patricks Head appeared to be sligteghythose at St Helens Hill, while
timing of development of male gonads was similar at lao#as. By the end of the survey
over 60% of females sampled at St Helens Hill weteeepartially spent or spent, while at St
Patricks Head 50% of females sampled were only ripe or rumipiag Results indicate that
the survey was undertaken over the peak spawning periodHgl&ts Hill, but may have
ceased a few early at St Patricks Head.

Temperature by depth profiles were collected for each shite thermocline was at 150—
200 m depth at both areas, and tows were conducted in wtdemperatures of 4.6—6.7 C.

All of the objectives of the project were achievedha@ligh the quality of the acoustic data for
biomass estimation will not be able to be determinet tinat analysis is conducted.

Fishwell Consulting ii AFMA Project 2007/809
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Introduction

In 2003 a monitoring program for the orange roughy Eastern ¥#@we outlined by the

industry in conjunction with the Deepwater Assessment Grobp.three year monitoring
plan undertook to temporarily close the St Helens spawningngr and conduct annual
industry winter surveys of both St Patricks and St Hefishing grounds using hull-mounted
38 kHz echosounders. These annual surveys were to guardstag@mjor changes in
spawning time, dynamics or school size. In July 2004 induatrya monitoring program to
these specifications using quantitative acoustic methattisresults reported to the DAG in
April 2005 (Ryan and Kang 2005). In 2006 a multi-frequency towedly lsurvey was

undertaken to provide a more quantitative assessment cftahes of the stock with an
associated full stock assessment involving new age data.

The Deepwater Assessment Group identified the need tp aatrfurther low level, low cost
monitoring of the St Helens and St Patricks stock to:

guard against unexpected collapse of the stock in caseittent harvest rate has been
grossly overestimated.

build up a long enough time-series to enable changesak & be detected.
provide acoustic biomass indices that can be incorponatedhe stock assessment;

provide a baseline of information upon which a high precidesp-water towed body
acoustic survey can be based.

This report details results and observations of the 2007 Bh$1&lill and St Patricks Head
survey.

Objectives

1. Collect biological measures of length, sex, maturitygestand otoliths and record
bycatch species, number and weight.

2. Provide an acoustic survey of historical survey lineStaflelens Hill and St Patricks
Head.

3. Study school dynamics of main spawning aggregation throughesurvey period.

4. Provide sufficient acoustic data from a 38 kHz hull mednechosounder for a
guantitative snapshot biomass estimate (including aamae of error) to be made of
the main spawning aggregation.

5. Investigate the distribution of orange roughy over the #gions.

Material and Methods

Based on the timing of previous spawning aggregations of orangéy on the St Helens
Hill (Figure 1) and St Patricks Head (Figure 2), it wascgpdited the survey would take place
between mid July to early August.

Survey Procedures

Vessel criteria

The survey vessels were selected based on a numbeteoificincluding being a Cascade
orange roughy quota holder, capable of remaining at sea oratitade Plateau for up to ten
days, have a skipper with extensive experience in fislang@range roughy in SE Australia

Fishwell Consulting 1 AFMA Project 2007/809
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and have an ES60 38 kHz echosounder. It was advantagemesviessel also had a 28 kHz
echosounder, but this was not essential.

Echosounder requirements:
The 38 kHz echo-sounder was required to have the followirgfsagions:
Simrad ES60 echosounder with a 38 kHz split beam ES38B traansduc

Software version 1.4.3.64 or higher;
At least 30 Gbyte hard drive space;

Other sounders (For example 28 kHz commercial soundeitBerEynchronised to
the ES60 or turned off during survey operation.

The 28 kHz echo-sounder was required to have the followirgfsagions:
be suitable for the installation of Echolistenerdwaare in the wheel-house.

The 38 kHz echo-sounders (and 28 kHz) on survey vessels caébeated prior to the
surveys.

Acoustic proceedures:

A survey manual titled “Protocols and procedures for sumngeorange roughy from industry
vessels” was been developed by CSIRO Marine Researplowde the specific detail on
survey procedures and protocols (Ryan, 2004). The manuéfi@eetwo types of surveying
to be conducted; a minimum of 2 preferably 4-8 localised acausipping of schools when
the aggregations are at their largest; and a broadscalaste survey suitable for
echointegration.

Biological and environmental measurements

Biological measures that are necessary inputs for tlag@ssot acoustic-based biomass
estimates were collected so they were as representafi possible of the acoustically
surveyed fish. To do that, trawl shots were takenptorose the spatial and temporal match
between biological and acoustic measures. The resgaached to optimise the timing and
the use of the available research catch quota to meeetds of the acoustic surveys. Based
on historical surveys, it was suggested an appropriate seymelgime should endeavour to
collect two seven-tonne shots per day over the sevempa@aod of the survey (100 t). This
should provide sufficient representative samples adtesspawning period. The acoustic
biomass estimates will be based on aggregated roughy schbadsefore trawl shots were
likewise be aimed at aggregated orange roughy. The list mdtails the required biological
and environmental measures. Other biological measurenfegt otolith collection or
description of seasonal dynamics) were required for impatthe stock reduction model or to
be used as biological indicators for the fishery.

The survey manual “Protocols and procedures for surveyiagge roughy from industry
vessels” details how the fish length should be measured, thoassess the stage of
development of the male and female gonads and the acgumtip of bycatch species.

Targets for data collection
1. Orange roughy length, sex, and gonad stage measurementsper 25ot,

2. Otoliths (orange roughy only) collected from 1000 fish.

3. Classify bycatch (by number and weight) species groupwe gatch composition
percentage of each acoustic species group.

4. Provide latitude and longitude of trawl shots and the leoftharp let out. Estimated
green weight of orange roughy and total bycatch weight.

Fishwell Consulting 2 AFMA Project 2007/809
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Results and Discussion

The calibration of the vessel was conducted on tfeJ@@e 2007 near Tinderbox prior to the
Cascade Plateau survey.

The vessel departed Hobart at 19:30 on tH& &8y 2007 arriving at the St Patricks Head
next day at 13:00. The survey began upon arrival and codtifiwethe next seven days

alternating between St Helens Hill and St PatricksdHdedogbook details, comments and
observations of the progress of the survey are present&dpendix B. Significant events

recorded on the ES60 echosounder are presented in Apg&ndix

In summary:
the skipper was familiar and confident operating the QInmoaunder;

conducting the survey over both areas in 7 days withaaot jmtelligence gathering
exposed the survey’s success to a high level of risk;

marks at St Helens Hill were very consistent and demsaei early part of the survey,
whereas marks were stronger at St Patricks Head iatérepart of the survey;

the survey recorded good acoustic transects across spavggnegations at both
areas.

Fifteen trawl shots were attempted, however 3 of tinege abandoned due to pin-ups (Table
1). Tows at St Helens Hill ranged in depths from 740—-940 mewidnis at St Patricks Head
were conducted in 835-992 m of water. Catches of orange rougbypwer during shots 8
and 9 at St Patricks Head due to the fish being verytylighable 2). Largest catches
occurred during shot 7 at St Helens Hill and shot 15 ata8icRs Head. The bycatch was
dominated by shark species (mostly black shark) and morid cé¢isbycatch combined
represented less than 0.8% of the total catch.

The development of the male and female gonads at $nsiélill was observed over 7 shots
(Figure 3). In each shot, the gonads were staged fromebrt231 and 250 orange roughy.
The development of males at St Helens appeared to k& eyhchronization with females.
Over 60% of females were either partially spent or spgrghot 12, while over 60% of males
were at either stages 1 or 2 (resting/immature or mgfuginthe same time.

Gonads were staged in 5 shots at St Patricks Head (Figure €ach shot, between 46 and
259 orange roughy were staged. The development of the femraldgyof orange roughy at
St Patricks Head appeared to be slightly later thoS¢ elens Hill. By shot 15, 50% of fish

were ripe or running ripe. The development of the male gowadssimilar to St Helens in

the early shots, but had a higher proportion of spent diajp spent males near the
completion of the survey.

The lengths of 1062 female and 668 male orange roughy were e@d&sam St Helens Hill
(Table 3). Mean lengths of females and males were 34&hdm32.6 cm respectively (Figure
5). Mean lengths are slightly larger than those medshy Kloseretal (2008) during 2006
(females = 34.6 cm, males = 32.3 cm). A total of 458 otoliteee collected from orange
roughy at St Helens Hill.

The lengths of 362 female and 689 male orange roughy wereireéddsom St Patricks Head
(Table 4). Mean lengths of females and males were 358ch83.5 cm (Figure 5). Mean
lengths are slightly smaller than those measured bgek&tal (2008) during 2006 (females
=35.2 cm, males = 33.0 cm). A total of 332 otoliths weréectdd from orange roughy at St
Patricks Head.

Fishwell Consulting 3 AFMA Project 2007/809
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The temperature by depth profiles for each shot at &ndeHill is presented in Figure 6.
Water temperature at towing depth was 4.6-6.7 C. Temperdtw@face waters ranged
14.7-15.3 C and the thermocline was at about 150-200 m depth.

The temperature by depth profiles for each shot at ®BickaHead is presented in Figure 7.
Water temperature at towing depth was 5.2-6.6 C. Temperdtw@face waters ranged
14.7-15.0 C and the thermocline was at about 150-200 m depth.

The survey was terminated at 12:00 hr on tH& B8y 2007, and the vessel arrived back in
Hobart at 5:00 L August 2007. Opportunistic surveying of sea mounts off Eaglehaek
were conducted during the return trip.

Objectives 1, 2, 3 and 5 of the project were met. Asoandss estimate has not been
undertaken from this data, it is not clear whetherigafit data has been collected to achieve
objective 4. While the two observers aboard the vdsttethe aggregations were large and
well surveyed, it was their first year of conductingrg@ roughy surveys.
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Table 1. Date, location and duration of trawl shots condutiieing the 2007 St Helens Hill and St

Patricks Head survey.

Shot Ground Date Start Start Depth Start  Duration
Latitude  Longitude  Start-fin time
1 St Helens 20/07/2007 41°14.56  148° 44.60 740-880 05:15 0:05
2 St Helens 20/07/2007 41°14.66  148°46.81 837-940 14:34 0:06
* St Patricks 21/07/2007 11:40
4 St Patricks 21/07/2007 41° 30.41  148°45.62 875-911 14:25 0:04
5 St Helens 22/07/2007 41° 1499  148°45.92 815-992 3:55 0:10
6 St Helens 22/07/2007 41°12.90 148°46.49 766—966 7:34 0:12
7 St Helens 22/07/2007 41° 13.20 148°44.47 794-881 11:40 0:05
8 St Patricks 23/07/2007 41° 30.26  148°45.33 838-978 21:31 0:06
9 St Patricks 23/07/2007 41° 30.47 148°44.16 835-841 23:55 0:03
10 St Helens 24/07/2007 41°14.50 148°46.93 777-844 13:28 0:03
11 St Patricks 25/07/2007 41°99.99 148° 26.45 848-889 4:33 0:03
12 St Helens 25/07/2007 41° 14.42 148° 46.84 746-865 13:59 0:08
13"  StPatricks  26/07/2007
14*  StPatricks  26/07/2007
15 St Patricks 26/07/2007 41° 30.42  148° 45.67 843-887 8:10 0:04

Ashot abandoned

Fishwell Consulting
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Table 2. Catch (kg) of orange roughy and bycatch by epecoup during 2007 St Helens Hill and St
Patricks Head survey.

Shot %rfgr?; Oreos Sharks Whiptails I\/(I:ggcsi Misc. high  Misc. low
1 2,000 2.5 20.6 0.5 55.5 0.9
2 4,500 3 26 3.3 195.5 16.7
3
4 7,500 8.6 37.8 0.6 24 21
5 1,500 14.7 51.9 2.7 99.9 6.1 8
6 4,000 30.4 11.2 0.7 4 0.1 1.9
7 33,500 2.3 27.1 11.3 0.7
8 80 6.6 0.3 8.8 21
9 150 5.48 5 0.03 0.42
10 10,000 6 24.9 0.2 37.3 1.2 1.6
11 10,000 2.2 17.2 0.1 15
12 12,500 10.8 35.9 215 2.9 4.9
13
14
15 14,270 6.7 35.1 0.5

Total 100,000 93 299 9 436 31 20

Table 3. Number of fish measured, mean standard lestgtidard deviation of length and number of
otoliths collected from St Helens Hill.

Sex No. Fish Mean length (cm) S.D. of length No. ottli
collected
Female (61%) 1062 34.9 2.7 276
Male (39%) 668 32.6 2.3 182
Total 1730 33.8 458

Table 4. Number of fish measured, mean standard lestgtidard deviation of length and number of
otoliths collected from St Patricks Head.

Sex No. Fish Mean length (cm) S.D. of length No. otili
collected
Female (34%) 362 35.3 2.2 114
Male (66%) 689 33.5 2.0 218
Total 1051 34.0 332

Fishwell Consulting 6 AFMA Project 2007/809
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Figure 1. Bathymetric map of St Helens Hill showing histeurvey lines (but including an extra line
in the region of historic high density).

195 a4,
198 46,0 €

A

* Localised
/f‘ survey

H

= bf‘?\%—“u"‘?,

A il N
N

A
s

k1]

3405

14 00 2

Figure 2. Bathymetric map of St Patricks Head showingilplessurvey lines.

Fishwell Consulting 7 AFMA Project 2007/809



2007 Orange roughy acoustic survey of St Helens Hill and St Patricks Head

Females

100
Shot 1 N=110
80
<]
@
X 60
3
S
240
€
]
1<
- _Wi_WW_]
ol = [ -
1 2 3 4 5 8 7 6
Stage
100
Shot 2 N_185
80
<]
@
X 60
3
S
240
€
]
1<
- [_[(_
ol [i] [ Il Ilg
1 2 3 4 5 8 7 6
Stage
100
Shot 5 N=145
80
<]
@
X 60
3
S
240
€
]
<
- [_[(_
oL mm D [l == l
1 2 3 4 5 8 7 6
Stage
100
shot 6 N=127
80
<]
@
X 60
3
S
240
€
]
1< II
820
0
1 2 3 4 5 8 7 6

Stage
100
Shot 7 N_142
80
g
G
X 60
3
S
240
g S
3
820 [:}
0 m O _m 1
1 2 3 4 5 8 7 6
Stage

100

80

60

Percentage of sex/shot

100

80

60

40

Percentage of sex/shot

100

80

60

Percentage of sex/shot

100

80

60

Percentage of sex/shot

100

80

60

Percentage of sex/shot

Males

Shot 1 N=140

2 3 4 8 5
Stage
Shot 2 N=63
[
2 3 4 8 5
Stage
Shot 5 N=103
—’—r [] om wm
2 3 4 8 5
Stage
shot 6 N=123
2 3 4 8 5
Stage
Shot 7 N=108
[l ™ I []

Figure 3. Percent of female and males orange roughachtreproductive stage during the 2007

survey at St Helens Hill.

Fishwell Consulting

AFMA Project 2007/809



2007 Orange roughy acoustic survey of St Helens Hill and St Patricks Head

Females Males

=
1)
S}
.
1)
S}

Shot 10 N:179 Shot 10 N:52

80

@
S

I3
3

60

40

Percentage of sex/shot

N}
S

IS
S
Percentage of sex/shot

=
0
)
-

=
1)
S}
=
1)
S}

Shot 12 N=176 Shot 12 N=83

80

@
S

I3
3

60

40

Percentage of sex/shot
IS
S

Percentage of sex/shot

]

H

I
L

Figure 3 cont. Percent of female and males orange rougach reproductive stage during the 2007
survey at St Helens Hill.
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2007 Orange roughy acoustic survey of St Helens Hill and St Patricks Head

Appendix A. Protocols and procedures for surveyingrange
roughy from Industry vessels

ES60 echosounder system requirements

Standard installations of the Simrad ES60 echosounders rmaagl either software or
hardware upgrade, or both, if they are to be suitableuorey work. Vessel owners will need
to provide echosounder system specification to deteriininpgrade(s) are necessary. Sources
of noise and interference need to be eliminated as rasgbossible. Conventional 28 kHz
fisheries sounders need to either be synchronised witB36€ 38 kHz or turned off during
the survey. A marine electronics specialist is neededinosynchronisation lines between
sounders.

CSIRO Marine Research can work through these mattérstireé vessels owners. System
requirements should be checked as soon as possible &fteesbels have been selected to
ensure there is adequate time to check the systems andepgrare necessary. The cost of
any upgrades is the responsibility of the selected vessel.

Vessel calibration

The ES60 38kHz sounder on the vessels should be calibratedoptiee survey. Calibration
has to be carried out in calm, deep (>20 metres) walerapproximate location of the vessel
transducer needs to be known. If transducer locatiamtisknown it should be established
prior to leaving port. Calibration typically takes 4-6 houylsis steaming time to the
calibration site. Suitable calibration sites are Tind&rthannel or Port Arthur.

Biological measures in support of acoustic snapshot biomasstienates

Biological measures that are necessary input for tapstiot acoustic biomass estimates need
to be as representative as possible of the acoustmaiiyeyed fish. Therefore trawl shots
should be taken to optimise the spatial and tempoaatimbetween biological and acoustic
measures. The researcher must aim to optimise mtiagtiand the use of the available
research catch quota to meet the needs of the acoustkeys. The acoustic biomass
estimates will be based on aggregated roughy schools. dteetedwl shots should likewise
be aimed at aggregated orange roughy. Table 5 details theeteduological and
environmental measures. Other biological measuremeantstg@ith collection or description
of seasonal dynamics) are required for input into tbeksteduction model or biological
indicators for the fishery will be requested on a ndxdss. Data sheets are shown in Figure
8, Figure 9, Figure 10 and Figure 11.
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Table 5. Description of measurements.

Measure Ouput(s) Purpose Measurement details
Length Length/freq Length/target strength Orange roughy
(Orange histograms histogram to apply mean targetMinimum 100 length
roughy and strength to echointegration | Up to 200 lengths if time permits
bycatch)* calculation
Bycatch
Convert length to weight via | Up to 100 lengths pemcoustics
existing empirical algorithms | species group
to apply mean fish weight to
echointegration calculation
Sex (Orange | Sex ratio Characterize sex ratio over | Note sex with taking roughy length
roughy only) space, time and school
characteristics (eg aggregated,
dispersed)
Gonad stage Spawning Monitor progress of spawning Note stage when taking length
condition event over the survey period | measures. Stage according to NIW|

throughout survey

protocol

A

Otoliths Extracted otolith to Age frequency distribution Length/sex/stage/shot number +
(Orange be aged by CAF extracted otoliths

roughy only)

Acoustic Classification of | Apportioning acoustic signal | Allocate individual fish to acoustic

species group

bycatch by numbe
according to
acoustic
classification

to the various acoustic specie
groups

sspecies group as per Appendix 2:
Acoustic groups for trawl
classification

Trawl location
+ catch details

Lat/lon of trawl on
the ground

Estimated roughy
green weight +
total bycatch

weight

Characterise spatial
distribution and dynamics of
aggregations.

Georeference biological
measures

Record shot number, date/time,
vessel lat/lon, start trawl depth, eng
trawl depth, vessel heading,
estimated wire out as per sheets in
Appendix 1. Draw estimated trawl
line on the reverse of the data entry
sheet.

Environmental measurements

Seawater absorption loss
Ideally CTD casts down to orange roughy depths (800m) sheutdddle to allow calculation
of seawater absorption loss. In practice this may ngbissible from industry vessels.

Fishwell Consulting
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Vessel

Recorder

StPatricks Head Locality trawl log sheet 2004,

Shot No

Cruise
Name

Date

July 04

Please enter the vessel position when shooting the net, when the net lands (if possible)
and at the start of hauling in Degrees, Minutes and decimal minutes..

Sequential from Start of Survey.

Depth under
Latitude Longitude Vessel Local Time

Shooting the net S E m
Net on bottom S E m
Start of Hauling S E m

Wire Out m Tow direction Actual Bottom Time min

Depth range fished m to m| Layback Distance
Total Catch Weight t
Proportion of each acoustic group in total catch L.

(as per sheets.) Whiptails %

Orange Roughy % Morid Cods %

Oreos % Miscelaneous High %

Sharks % Miscelaneous Low %

PLEASE PLOT THE TRAWL ON THE REVERSE OF THE FORM.

Comments. (about the weather or tide, gear pushed to one side or other.....)

Figure 8. St Patricks Head trawl shot data entry sheet

Fishwell Consulting
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Vessel

Recorder

St Helens Hill Locality trawl log sheet 2004

Shot No

Voyage Name

Date July 04

Please enter the vessel position when shooting the net, when the net lands (if possible)
and at the start of hauling in Degrees, Minutes and decimal minutes..

Sequential from Start of Survey.

Depth under
Latitude Longitude Vessel Local Time

Shooting the net S E m
Net on bottom S E m
Start of Hauling S E m

Wire Out m Tow direction Actual Bottom Time min

Depth range fished m to m| Layback Distance
Total Catch Weight t
Proportion of each acoustic group in total catch L.

(as per sheets.) Whiptails %

Orange Roughy % Morid Cods %

Oreos % Miscelaneous High %

Sharks % Miscelaneous Low %

PLEASE PLOT THE TRAWL ON THE REVERSE OF THE FORM.

Comments. (about the weather or tide, gear pushed to one side or other.....)

Figure 10. St Helens Hill trawl shot data entry sheet.
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Appendix B. St Helens Hill and St Patricks Head Igbook
comments

18/07/07
Leave port 19:30
19/07/07
10:30 — Steaming
Swell SSE 1.5 m messy
Wind 10 kts S
Seas 1.5 m confused
Cloud 85%
Bar 1035
Jamie’s gain settings on Simrad
School gain — 78
No TVG - 70
Fish gain — 43
Bottom gain — 80
13:00 — Arrive Paddys, feed marks around
L0012 — D20070719 — T025049
14:20 — Swell 1 m SSW
Wind — 5 — 10 kts SSW
Bar — 1034
Cloud 70%
Haven'’t seen any marks, just scattered feed

21:00 — Steaming to St Helens, didn’t shoot at Paddys. Saries it Paddys at approx 18:00
—19:00

22:00 — At St Helens.

L0012 — D20070719 — T114121

Average mark on top of southern side of hill
20/07/07
08:27 — Been good marks all through the night. Shooting at andyrftame” one
10:30 — Net etc dimensions

Width opening = 30 m (prob 20m when fishing)

Height opening = 8 m/ 4.5 m on bottom

Mesh = 12 inch at top

9 inch lower wings
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Liner mesh = 40 mm
Sweep length =80 m
Bridle length =40 m

wind — SW 10 kts

Cloud — 50%
Swell - SSW0.5-1m
Bar — 1037

Going around/over St Helens watching the marks. Marks sedéw@ve moved up to the top of
the hill. SEE LOG FOR DIAGRAM

12:35 — Bit of life on the plotter in the SW corner oHlens
13:55 — Shooting® shot.
T025330
19:30 — Back at Paddys, moderate marks around
21/07/07
07:30 — No shot this morning. No marks last night, only feed
Swell - 1 — 1.2 m confused
Seas-0.5-1m
wind — 10-12 kts SW
Bar — 1037
10:20 — Event 13
L0012 — D20070720 — T232357
The kind of marks we are seeing at Paddys
Swell-1 m SE
wind - <5 kts SE
Bar - 1038
Cloud — 30%

11:20 — No strong signs/marks — having a shot anyway just twlsaeis there. Shooting at
start of milk run. Very small mark, mostly midwatesimile made the comment Paddys always
occurs later than St Helens — will the survey need toegord 7 days?

11:50 — Changed the liveview and cruisetrack on echoview testetvery 6hrs instead of
12hrs.

12:50 — Small signs on east T013420, marks are small and bt stenoving around. This
area is pretty much untrawlable, lots of rocks. 41° 29.7, 148° 44.

14:00 — Swell — confused 1m

Sea—0.5m
Wind — SSW 10 kts
Cloud — 10%
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Bar — 1038
Shooting away again, small marks

19:30 — Seeing some good marks down SE corner. 980 m on toptbfwall. Probably
0.5km. Seems fairly stable. SEE LOG FOR DIAGRAM

22/07/07

00:55 — Back up at St Helens. Fish all over the hill (accordirfgtzy). Lots of feed. “should
do really well”. Check last hour before this — T143612

01:45 — Going over St Helens. Nice mark on side of hill (S&atst)
Event 15 = D20070721 — T154028
Fish on north east side too
03:20 — Shooting away strong marks very stable.
Event 16
Size = widespread all over the hill
06:45 — Looking around. Life on NW side of hill
07:00 — About to do shot 6 St Helens
Event 17. D20070721 — T204630
07:20 — Swell — 0-1 m confused
Seas—-0-1m
Cloud — 30%
wind — NW 15 kts
Bar — 1036
11:20 — A few marks sited up in the NW. Will undertake shdayo
Swell-1 m SE
Seas—-0-1.2m
Cloud — 10%
Wind NNW 15-18 kts
Bar — 1037
Shot ended up being a huge one — 30-35t
17:00 — Head back to Paddys
23/07/07
04:40 — Very quiet during the night — “ratty” marks
05:50 — Marks on current screen (T191511). Jamie thinks are pydbablischools
08:35 — Cloud — 70%
Swell — 1 m confused
Seas-<1m
wind — NW 12 kts
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Bar — 1033

NOTE: Sometime before 02:00 Echoview had dropped out/closed. d&et it running again
at about 05:00. Pretty sure data was still being logged

13:00 — No marks, expectation it will start up towards evening
Cloud — 20%
Swell — 1 m confused
Seas-<1m
wind — NW 15 kts
Bar — 1031
16:25 — Still at Paddys, no life on screen except feed
16:50 — North wall, localised survey
T060825

First sign of a mark. Near the top of the milk run. Wetrong scattering of marks.
Seem very stable spread over km down to 900m. Aggregation 1-Higkmeter. Later plume
appeared to become a lot more variable

21:00 — About to shoot shot 8 — Paddys
Event 20

Temp at bottom turned out to be colder, 5.4°C. Aggregatiame appeared to lift off
the bottom — staying at that temperature gradient?

24/07/07

09:15 — Crew fixing net. Groundrope broke on shot 9 when mae dast. Are back at St
Helens

Swell — 1 m NNW
wind — 15-20 kts NW
Cloud — 50 %
Bar — 1026
Fish not really settling to the ground at Paddys

12:00 — At St Helens. Bit of life in the NW and SW. Concatmig on the SE. Transects
NW/SW so we go into the NW wind. Marks are scatteredwar.

41° 14.133, 148° 46.213
Swell — 1 m NW

Seas—-1m

Cloud — 20%
wind — 20 kts NW
Bar — 1025

More life in SE, marks are stable
Shooting on event 22 — T02007024
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17:15 — Wind — 10-15 kts NW
Swell — NW 0.5-1 m messy
Cloud — 30%
Bar — 1023
Hardly any stage 5 females in any of the trawls so far

19:30 — This afternoon shot was good 10t. Jamie keen to stajoaanother shot. Asked him
if we could do another survey of Paddys so have headgddoavn to Paddys. Marks are in
the midwater with any dips having marks on the lee sidaosew file — T092255. SEE
LOG FOR DIAGRAM

00:00 — still a few marks about — doing a survey grid. Lot édded, best marks 198:30 —
20:30

25/07/07
04:00 — Shooting shot 11 — St Paddys
Event 23

Jamie reckons that the roughy catches are supposed to getflmgg@ow to full moon. Also
before St Helens fishery was big, there were 2 spawntgtieere. Maybe going back to that,
RE gonad staging issues?

10 t shot

11:45 — Surveying St Helens hill, Bit of life down in the SEvélgust been up to look at
7 mile hill, couple of marks on the hills (event 24 capdoe screen)

Swell — 1 m confused

Seas—-1m

wind — NW 15-20 kts
Cloud — 80%

Bar — 1024

13:00 — About to do a shot through same spot as yesterday. ddaee survey through
area/marks, not big marks

Very few female 5s in sampled catch as well as maughy with full stomachs than seen at
cascade

17:15 — Getting very dense marks and spread throughout south gégalidJamie made the
remark rarely seen them in the south area like thes TB65618

26/07/07

Event 25 = Life between Paddys and St Helens (late 25/07/07)
Event 26 = Good life early this morning

3 shots this morning, first 2 came fast, third was apffok

End of survey, steaming to Hobart by 12:00

16:15 — Heading out to hills off Eaglehawk Neck. Will do quick syrever them. Last nights
survey best marks were round the changes in light (ddyjni@ood plumes midwater
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19:45 — At Eaglehawk few marks there
D20070726 — T085748
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Appendix C. Significant events recorded by the edsounder

This warning appeared several times during cascade surveyhaledsteaming to St Helens
(see figure below).

T Sovactota

Fle Crusetrack View Window Help

GBS

Echoview has detected & problem yith the filsset: ‘Fleset',
The data fles n this fiesetare not in strict time ordering.

This usually indicates 2 problem with fle naming. Echoview usually requres that data fles
are named in such a way as an alphabeteal (ASCIT) serting of the file names il sort them
into date/time order.

Please consult Echovier Help (search for ‘le names’) for further information.

Zloggers (11.6K8/s) ||L0012-D20070718-T171731-E560 raw || 42°54.98'5 148° 12.93 E_ 18/07/2007 17:21:47.731

T’ SonarData Echoview - Live viewing-1611 19 Jul 2007-BEN [ g x|

Fie Echogram View Window Help W A :jgj - Slachovien
HRNEAN" 1| EENvW:- LS ot G RS a2 i | 10249 |'536.24 |[-67.56d8 —66.00dB <

| ) Fiesets - Live viewing-1611 18 Ju... [ [38kHz] Filesetl: Sv raw ping...| §) Fiesets - Live viewing-1537 18 . ‘ﬁ‘ Fileset1: position GPS fixes - Live

2loggers (5.1 KBfs) L0012-D20070719-T 1141216560 raw || 41°15.36'5 148° 45,67 E
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About to do shot 1 — St Helens, 20/07/07 — 4:42 (see figure pelow

SEEE

echovicw

File Cruisetrack View Window Help. ‘j{g: ;3 P

Bl il OuSat o 8 G R RS L i | 24947 [[1057.60 |[-96.08d8 _ | [66.00d8 | “

Dloggers (7.9KB/s) _|[L0012-D20070718-7 4,395 196° 4485 E

Fie Echogram View Wiindow  Help s ":/’{gj;: “lechovicw
L0 ES s @N sits i Bt o) LT e s Bl i | {21396 | 596.67 |[-79.78d8 |[-s6.00d8 | v v
Filesets - Live viewing-0346 20 Ju... |22 [38kHZ] Filesetl: Sv raw ping...| 3] Flesets - Live viewing-0157 20 Ju, .

H Fileset1: position GPS fixes -Live ...

5" 8.248/s -SonarData .
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Event 12 = About to shoot shot 2 (see figure below).

Zloggers (9.9KBfs) || L0012-D20070720-T025330-6560 raw || 41° 13.81'5 148°45.57 E _
i —
Yistart |3 siwfs-sonama. [ . T sonarData Echoview

Fie Echogram View Window Help §= Ao Alache ey
0B 0= 108280 IRE el sl 2 g fem s |-66.88d8 |[-66.00d8 “ v

Zloggers (7.9KBfs) | L0012-D20070720-T232357-E560 raw || 41°30.07 5 1485 44.09 E
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About to do shot 3 — Paddys. This shot came fast at towch(see figure below).

Event 14 = About to do shot 4 — Paddys (see figure below).
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Event 15 = Good marks t St Helens. 22/07/07, 01:45 (see figure below).

Shot 5 back at St helens hill great marks all throughrgee &hooting at this mark (see figure
below).
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Event 16 = About to do shot 5 (see figure below).

Event 17 = About to do Shot 6 St Helens (see figure below)
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About to shoot shot 7. St Helens 1:07, 22/07/07 (see figure below)
At the end of shot 7 there was a good mark like thisgéate north west at a depth 1000 m.

Event 19 = Monday 23/7/07. Time 16:50 have just seen these méirls & local survey of
it then shoot away just near the top of the milkrue (fggure below).
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23/7/07 19:05 fish have moved up midwater have to put off shibtthey settle again (see
figure below).

Event 20 = About to do shot 8, 21:00, 23/07/07 (see figure below).
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About to shoot shot 9, Paddys. Event 20, 23:27, 23/07/07 (see Ihiglone).

About to do shot 10. St Helens.

Event 22 = Scattering of small marks down in the south44£244.133 148°46.213 currently.
(see figure below).
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About to do shot 11 Paddys. 04:01, 25/07/07 (see figure below).

Event 24 = Headed out to 7 mile hills, 2 marks out ther figare below).
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Event 25 = Start of shot T024153 going through same tow siergay. Few marks in the
south east. Consistent aggregating area for roughy. Wsatised transect to map out this
area (see figure below).

Some marks at Paddys. Just got there 17:15, 25/7/07 (see fitpug. be
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Event 28 = About to do shot 13, Paddys 3:30, 26/07/07. D20070725 —T175235 (see figure
below).

Event 29 = Shot 14 here’s hoping (see figure below).

Fishwell Consulting 37 AFMA Project 2007/809



2007 Orange roughy acoustic survey of St Helens Hill and St Patricks Head

About to do shot 15 26/7/07, 7:42 (see figure below).

Event 31 = Steaming home (see figure below).
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At Eaglehawk for quick survey. 19:44, 26/7/07 (see figure below).

Event 32 = Mark at Eaglehawk. Saw nothing else here (see toiglow).
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That'’s all folks (see figure below).
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