- Marine
\_— National Facility

@

RVInvestigatorVoyageScientific Highlights an&ummary

Voyage #: IN2019 VO7

Voyage title: RAN Hydrographic and Maritime Heritage Surveys
Mobilisation: Hobart,Wednesday10 April2019

Depart: Hobart,0800Thursdg, 11 April2019

Return: Hobart, 0800Tuesday23 April 2019

Demobilisation:

Hobart, Tuesday23 April 2019

Max.Mcguire@csiro.au

Voyage Manager: Max McGuire Contact details: +61 477 397 439
Chief Scientist: EmilyJateff
Affiliation: Australian National Contact details: emily.jateff@sea.museum

Maritime Museum +61 448 588 374

Principal Investigators

Emily Jateff (ANMM)

Project name:

Maritime Heritage Surveys

Affiliation:

Australian National
Maritime Museum

emily.jateff@sea.museum

Contact details: +61 448 538 374

Principal Investigator:

Australian Hydrographic Office (AHO)

Project name:

RAN Hydrographic Survey (S1003)

Affiliation:

Australian Hydrographic

Office Contact details:

hydro.plans@defence.gov.au

Principal Investigator:

Eric Woehler

Project name:

Spatial and temporal variability in the distribution and abundance of seabir(

Affiliation:

eric.woehler@gmail.com
0438 204 565

Contact details:

University of Tasmania

Principal Investigator:

Jodie Van De Kamp

Project name:

Australian Microbiome Initiative sampling and filtration

Affiliation:

Jodie.Vandekamp@csiro.au
+61 3 6232 5331

CSIRO Contact details:

Principal Investigator:

Neville Barrett

Project name:

Mapping of the Beagle Commonwealth Marine Park

Affiliation:

Institute for Marine and

Antarctic Studies neville.barrett@utas.edu.au

Contact details:



mailto:eric.woehler@gmail.com
mailto:Jodie.Vandekamp@csiro.au

Scientific Highlight

The Chief Scientist

Emily Jateff is a maritime archaeologist and the Curator of Ocean Science and Technology at the
Australian National Maritime Museurhe has over 17 yeaof experience in investigation of
predominately eighteenth to twentieth century historic shipwreck sites, aircraft and other
submerged sites located in Australian, North American and International waters.

Title

RAN Hydrographiand Maritime Heritage Surveys

Purpose
The voyage comprised four projeetsth the following objectives:

1. Undertake mapping of historic shipwreck sites, in partnership with Heritage Victoria and the
Australian National Maritime Museum.

2. Conduct a modern survey in the primary shipping route through Bass Strait for the
Australian Hydrographic Office (AHO).

3. Train Marine National Facility Operations daalgineering and Technology (E&€am
personnel in several routine and new underway aegloyed systems

4. Collectdata to quantify the variability in the distribution and abundance of seabirds in the
marine environment around Australia.

Contribution to the nation

The Australian National Maritime Museum conducted maritime heritage swaegyities on board
this voyage in collaboration with Heritage Victorfdese surveysought to locate, identify and
image a series of high priority shipwreck sites in Victorian waters.

We imaged the sites of $ieenslané@nd SFederdwith on boardmultibeamsystemsand
deployed the 6000m rated drop camera for collection of video and still imagézystreamedive
drop camera footage of SRueenslandn Beagle Marine Park to the public, creating deeper
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connections between the public and our undeneaheritage. Multibeam and drop camera surgey
at locations provided by Heritage Victoria refined the location df&f&ral imaged the site of SS
Vickyand one new feature (coordinates undisclosed) that will be further investigated by Heritage
Victoriaand the Maritime Archaeological Association of Victoria (MAAV).

An additional multibeam survey in a 3x5nm area projected to be the location of the vesbehSS
Crownwas successful in locating that site on 15 April 2@ron Crowrwas an Australian

merchant vessel built at Government Dockyard at Williamstown, Victoria in 1922. It was a steel
screw steamer of the Merchant Navy transporting manganese ore and iron ore from Whyalla to
Newcastle when it was sighted and torpedoedailapanese Imperial bmarine on 4 June 1942,
Survivor accounts state that the torpedo struck the vessel on the port side abaft the bridge. It broke
its back and sunk within minutes. Thigyght of 43 crew went down with the ship.

The location of SiBon Crowris significant as one of four World War 1l losses in Victorian waters

(including HMA%oorangaiost in a collision, SSambridgeand MVCity of Rayvilléost to mines) It

was theonly vessethat was torpedoedIt is representative of vessels lost toegny action in
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the transport of vital supplies during World War 11, and casualty as result of enemy action.

TheHistoric Shipwrecks At®76 provides legiative protection for all shipwrecks in Australian
waters over 75 years of age on behalf of the Australian public. Survey for and location of historic
shipwreck sites contributes to their ongoing supervision and preservation by state and federal
agencies. W imaged four sites (SRueenslandSSVicky,SSederal andgSron Crowi on this

voyage and provided all data to the state agency for use in site management.

As a result of this voyage

1. We have a better understanding of hdyestto conduct shipwreck surveys on board RV
Investigator

2. We have found one significant shipwreck site {88 Crowi).

3. We have mapped three additional shipwreck sites@88enslandSS/ickyand S$ederal and
conducted surveys within four planned suniggcks.

4. We have commenced@ogram of research and analyzation of results of the voyage for
including publication in th€onversatiorfApril 2019) and the Australian National Maritime
a dza Sdzy Qa SighaB(Bdptenyb& 2019) and presentation of results at the Australasian
Institute of Maritime Archaeology Conference in Brisbane, October 2019. The museum is co
hosting a memorial service for the descendants of th&r&BCrowrat the Shrine of
Remembrance in Elbourne in September 2019.

5. Completion othe remainingmapping ofAHOArea Aoutstanding fromRVInvestigatorvoyage
IN2018 CO01to IHO Order la standardbhis represents theompletion of thefirst survey of this
area using modern equipment and furthiemnproves confidence for the safe navigation of
international and coastal shipping in Bass Strait.

6. A total of 33 species of seabird and 6 species of cetaceans and sealgewvorded expanding
the dataset available for the Bass Strait region.



Voyage Sumary

Objectives andbrief narrative of voyage

This voyage consisted of two primary projects: the multibeam investigation of several maritime
heritage sites off the coastline of Victoria, and the completion of an AHO survey within the Bass
Strait. In addition, there were a number of other projects takplace during this voyage, including
mapping within the Beagle Marine Park, collection of samples as part of the Australian Microbiome
(AM) Initiative, seabird and marine mammal observations and training of Marine National Facility
(MNF) personnel in seval routine and new systems on board.

All of the primary objectives were achieved, with four maritime heritage sites being identified and
surveyed and the remaining AHO area being mapped in its enthkdbjitional mapping was
undertaken within the BeaglMarine Park, several samples were collected as part of the AM
Initiative and existing datasets on seabirds and marine mamwittién the Bass Strait region were
expanded. Several new Marine National Facility personnel were also provided with training in
various ship systems argberations

Scientific objectives

1) To indertake mapping of historic shipwreck sites, in partnership with Heritage Victoria and the
Austalian National Maritime MuseunGSM and drop camera imaging provide data on current
compositon, position and stability of important historic shipwreck sites, which is essential for
research, management and public reporting.

The primary activity of the GSM investigation of historic shipwreck sites is to conduct surveys of the
purported site of SFederalto providepositive identification of the site and ensure its protection in
future. Thisissupplemented by opportunistic deployments of the drop camera (supported by SIT).
Thediscoveryof shipwreck SEederalwas reported to Heritage Victorlay sport divers in 2012.
Accurate location of SS=derais a priority for Heritage Victoria in order to ensure adequate
preservation and protection of this historic site into the future, in accordance with relevant heritage
shipwreck protective legislation.

Activitiesalso include opportunistic survey of§iv WdzyFMRBRy i NBS1aQ A G KS
mapping area and the search area forF&8eral Aims are to positively identify these sites as
cultural heritage targets (shipwrecks) via GSM and drop camera investigation

2) Conduct a modern surveytine primary shipping route through Bass Strait for the Australian
Hydrographic Office (AHO). This survey will facilitate safe navigation for international and coastal
shipping and improve confidence for subsurface navigation in Bass Strait.

3) Training 6Marine National Facility Operations and Support Team personnel in several routine
and new underway and deployed systems, including:

1 Multibeam patch test calibrations and backscatter calibration lines.

1 Commissioning and trialling of new Brenke sled, Seasgpgnetometer (ahead of
IN2019_V04) and RapidCAST SVP.

9 Triaxus, CTD casts, multicorer, Smith Mac grab.

4) Seabird and marine mammal observations (Dr Eric Woehler, University of Tasmania):

DA C
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This project will collect data to quantify the variability in #istribution and abundance of seabirds
in the marine environment around Australia. The project will examine the relationships between
physical oceanographic features and these as seabird feeding areas.

The study also seeks to identify spe@ssemblages, or associations, in the species of seabirds
observed that are persistent over time. The project will collect new data for seabirds around
Australia, for which there are very few (and in many cases, nil) data. The project will use standard
suney methods to ensure compatibility with existing data sets for the same species in other areas.

Observations of marine mammals will also be shared with researchers to facilitate greater
understanding of the role of oceanographic processes in the spaiibieanporal distribution of
marine mammals at sea around Australia.

The project will also provide a context to current research efforts tracking seabirds and marine
mammals, which are often constrained to a relatively low number of instrumented indigidual
relative to the population as a whole.

Vovage objectives

Listed below are the voyage objectives for both the survey and training components of the voyage,
in order of priority:

1) Historic Shipwreck Surveys

Conduct surveys of the purported site of S&leraland opportunistic survey of five unidentified
targets In line with standard practice for historic shipwreck sites, location information for survey
areas is not included in this report and is available at the discretion of Heritage Victoria, the state
agency responsible for site management.

1 Multibeam surveyf SS-ederal
1 Multibeam survey of five unidentified targefslID 26)

1 Potential multibeam survey of twadditionallocated targetgCarlisleand SS5lenelg was
not conducted.

1 Multibeam survey of SQueenslandwhich doubles as a multibeam calibrationdat.
Approximate hours available for survey areas to be identified by GSM.

9 Actual line plans for the search areas will be plotted while on board, taking into
consideration prevailing weather conditions.

9 Includes opportunistic deployment of the drop camerathe event that a shipwreck is
located and conditions are suitable.

1 Drop camera deployment to be prioritised for E&lerakite, where possible. At leastio

hoursfor drop camera deployment is preferred to enable maximum image coverage. Full
image coerage of the site would allow production of a photogrammetric site plan.

=

2) AHO Survey of Bass Strait
1 Completion of mapping of Sub Area A within Bass Strait (outstanding from IN2018_CO01): ~24
hours using EM710.

1 Thesurvey was conducted according to &M Hydrographic Survey Peaure (included
as Appendix C with the Voyage Plan) for the original suiMaig procedure is current for the
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completion of the survey being undertaken on this voyage, apart from the following
variations:

0 The Kongsberg EM740K2 Multibeam Echosounder (MBES) will be used to
complete the survey, instead of the Kongsberg EM2040c (Dual Head) Multibeam
Echosounder (MBES) used for the original survey during IN2018 CO1.

0 The survey area differs in that it includes only the portion df Stea A which was
left incomplete during the IN2018_CO01 voyage (see Figure 1). As such, timings will
vary from the original procedure.

o Sediment sampling using the Smith Mac grab will not occur during this survey.
9 The Survey Instruction (SI003asAppendix Dwith the Voyage Plan

N s1003 Bass - Strait

A

0 0.751.5 3 45 6
e s Nautical Miles

Figure 1AHO Survey Area A. The hollow section contained within the pink polygon (in the SE corner)
is the section to be mapped during IN2019_V07 (S1003).

3) Training and Equipment Trialling
MNF Data Acquisition arferocessing (DAP) and Seagoing Instrumentation (SIT) teams:

9 CTD casts including hydrochemistry analysis. Test altimeter operation during very shallow
(~80m) CTD cast (conduct in area with existing bathymetry data).

9 Triaxus tows.
Operation of ADCPs.
1 Dropcamera deployment (potentially at located shipwreck sites).

=

MNF Geophysical Survey and Mapping (GSM) team:

1 Multibeam patch test calibrations: one in shallow water and one in deep water;
approximately 6 hours required for each.

1 Multibeam backscatter calibtion lines: conduct during transit into and out of Storm Bay.

in2019_v07 voyage scientific higghts and summary collated v4
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1 Deployment of RapidCAST SVP and development of associated Standard Operating
Procedures (SOPs) for its use: can occur while underway (at a slightly reduced speed).

9 Trialling of new Seaspy magfometer prior to IN2019 VO04: each deployment will occur by
hand during daylight hours, take approximately8®mins and can occur while underway
(at a slightly reduced speed). Includes the following:

o Comparison of data quality across a range of towiregdg, from low speeds to
maximum speed.

0 Assessment of whether magnetometer can be deployed concurrently with other
towed equipment e.g. Triaxus.

MNF Field Operations (FO) team
9 Trialling of the new Brenke sled system.

1 Training of new personnel in the gieyment of other equipment, including the multicorer
and possibly, the Smith Mac grab.

MNF Hydrochemistry team:

9 CTD casts including hydrochemistry analysis. At leastf&allow CTDs and33CTDs
conducted at depths of >3000 m, with a maximum of 2 CTDs per 24 hours.

MNF Ship Management Group:
9 Training of new personnel in the Voyage Manager role and general vgssations.

4) Seabird and Marine Mammal Observations
Equipment and operations

Seabird at sea data will be collected according to the method described by the BIOMASS Working
Party on Bird Ecology. This method has been used by Australian Antarctic A#E®npersonnel
since 1980/81 and reflects the standard protocol for obtaining seabird at sea data.

Observations will be made continuously while the vessel is underway during daylight hours from the
specifically designed Observation Deck on bdavestigator

Briefly, all seabirds within a 300 m forward quadrant will be recorded, with details of their ages
(where identifiable) and behaviours (such as feeding, sitting on water etc.). By using standard
methods, the data collected on these voyageh be able to be integrated with other datasets
collected adjacent with, or in overlapping areas (e.g. Australian Antarctic Division surveys 1980/81
onwards).

Observations of marine mammals are also included (in the absence of dedicated marine mammal
observers) using standard protocols. Observation of marine debris are also recorded.

5FLaF gAftt 0SS SYdSNBR Ay NBIf GAYS 2y 1 LW2L3A
to automatically record abiotic and biotic data alongside seabird obsenaitrecords. Standardised
methods of data collection ensure continuity and compatibility with extant data for the same species
elsewhere and with similar studies of other species.

No equipment is required, apart from access to the Observation Deckveh e



Areas of interest
The seabird observation program is passive and has no influence on the ship track.

Timin
The observation program is undertaken continuously during daylight hourslfreestigator

Piggyback projects

Australian Microbiome (AM)Initiative Sampling and Filtering

The Australian Microbiom@M) Initiative is a continentascale, collaborative project aspiring to
characterise the diversity and ecosystem service provision of the microorganisms inhabiting natural
Australian ecosystem3he missio of the AM Initiative is to develop a comprehensive, publicly
accessible database of microbial diversity across a geographically expansive and diverse range of
Australian terrestrial and aquatic ecosystems. In terms of pelagic ecosystenfapojret aims to

make these observations at lotgrm temporal scales (IMOS NRS; repeated voyage transects) and
large spatial scales (voyages). The data provide a crucial spatial and temporal scaffold for
understanding Australian marine microbiology whighurn underpins long term observations on

the status and trends of oceanic health, biogeochemistry and primary productivity.

Details on the AM Initiative can be found hehgtps://www.australianmicrdiome.com/

The scientific objectives of the AM Initiative are to expand our existing spatial coverage of voyage
samples for gnomics analysis from the ocemsurrounding Australia. For IN2019 V07, the primary
objective was to trial/demonstrate the abilitp incorporate this type of water filtering for genomics
samples on a more routine basis utilising the existing capability on boaildvkstigator

Beagle Marine Park Mapping

During the voyagethe MNF received an additional request from Neville BaredttMAS (on behalf

of Parks Australia), for some opportunistic mapping to be undertaken in Beagle NPanike\s this

was not part of the primary scientific objectives and the voyage plan, it was not prioritised until the
primary scientific objectives we fulfilled. Two 5 x 5 krhareas of seabed were proposed to be
surveyed by mtibeam sonar within the Beagle &ine Park. This survey component was intended

to compliment a recent surveyf this marine park by the NESRaNhe Biodiversity Hub that uses a
spatiallybalanced suksampling design to understand the nature and extent of seabed habitats
within the park. Prior to these surveys, very little was known around the extent of seabed habitats
within the park. As it would take several months to fully ntlag park, a sulsampling approach was
taken instead, to be able to infer the overall extent and distribution of habitats based on a spatially
balanced sampling design, without the need and expense of fully mapping the park. The 2018 Hub
survey completed ggroximately 14 of these 5 x 5 km sample sites, out of an optimal target of 20.
Remaining sites were prioritised for completion during the IN2019_VO07 voyage, if time allowed.

Results

1) Historic Shipwreck Surveys

The site of SQueenslanddepth 57 m) wasedected by the GSM team as a multibeam calibration
target. CSIRO Communications and the Australian National Maritime Museum, in consultation with
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Heritage Victoriascoped this as appportunity to usethe onboard drop camera to stream live
footage of thesite to the publicvia social medial his research was conducted under permit from
Parks Australia (permit no. PA20@0036) for approved use tifie drop camera within Beagle
Marine Park.

Dimensionsl: 99m x B: 11m x D: 7.62m

SSQueenslandvas anfion screw steamship of 2263 tons gross with three masts and an inverted

compound steam engine built in 1875 by Palmers Co. Ltd of Newcastlewbé&d by E and A.M.S.

Company and employed on the Australia to China tea trade. It was on route from Melbourne to

Sydney (and from thence to Fddhow, China), when it was hitidships 15,7y b9 2 F 2 Af a2y Qa
Promontory by SBarrabooland sank on 3 August 1876. Passengers and crew were loaded into

lifeboats and ontdarraboo} which limped to shoreTheMarine Board ofriquiry found that the

secondmate ofBarraboolwas negligent andancelled higertificate.

SSQueenslanavas located in 2005 by Southern Ocean Exploration (SOE) and its location provided to
Heritage Victoria. It was dived in 2010 and a site plan preplayethmes Parkinson

Investigation of MBES and drop camera footage recovered from the siteQii&island
demonstrate no significant difference in site composition from the site plan drawn in 2010. Two
masts, engine and anchor sighted on drop camenddge and collapsed hull structuveere noted

to be in a similar position as seen in 2010. As footage was collected in a single lineVifpnoE
enough datavas collectedo determine if loose objectiave beerremoved fromthe site at this
time.

Connecting the public to historic submerged heritage is a significant aspect of maritime
archaeological research. Live streaming of drop camera footage from the sit€uofeg8slandn
Beagle Marine Park directly connected ongoing field research to gpitati®rms for realtime public
engagement with submerged heritage.

Wreck of THE SS Queensland — Bass Strait

A Ship believed 10 besimartothe 55 Queensiond
image Source: htps://soe.0rg.ou

Scale ~50.m

Vertical Exaggeration 2x

Figure 2 MBESmage of S®ueenslandas surveyed on 13 April 2019, by Craig Davey and Phil van
den Bossche, GSM team on boardIRxéstigator Courtesy CSIRO/Marine National Facility
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Survey for the SBederalas a priority of the maritime heritage survey projesh avocational

diving group initially located $®derain 2012, with some video footage of the dive available on the
internet. Unfortunately, a precise location for the site had not yet been provided to Heritage
Victoria.This survey provided a precise site location, multibeam sonar and drop camera imagery to
Heritage Victoria to assist imgoing management of the site.

Wreck of the 55 Federal — Bass Strait

Large Scour Zone
/ (~6m Deep)

55 Federsl
Image Seurce: Australian National Maritime Museum

Vertical Exaggeration 1.5x

Figure 3MBESmage of SEederalas surveyed on 15 April 2019, by Craig Davey and Phil van den
Bossche, GSM team on board IRvestigator Courtesy CSIRO/Marine National Facility

Collier S&ederalwas on a run from Port Kembla to Albany when it was lost in a storm on the 21

March 1901, carrying 3,486 T coBhelighthouse keeper on Gabo Island said thaF8&erapassed

a2 0f2asS (2 aK2NB GKI G 2KSK Okl RL VK I RZST M1y2G% SRT NE
continued to hug the coast with indications that it went far off the recommended SW course, and

came to grief on submerged rocks during a storm with full loss of life.

A Marine Court of Inquiry was held into the loss of 8#-ederabut it was unable to come to any
conclusion. Some of the bodies recosdmwere in lif@oats and wearing life belts, so it was apparent
that the crew had time to prepare to abandon ship andny made it ashore before expiring. Even
though the wreck was known to have happened by 23 Maachjpwas not senbut to look for
bodies until 2 AprilAfter the S$ederalisaster, Everardighthouse was upgraded to a recognised
signalling stationapable of communicating with ships and other stations, including Gabo Island.

TheSSFederals sitting at an angle perched on top of an6deep scour (vessel is located in tidal flow
within Bass Strait). The site is quite broken up, with the stern sntastithough bow not sighted,

hull plate on starboard side beginning to fall into scdop camera and GoPro footage collected
from the site will be used to identify if there has been any noticeable change in the overall
composition of the site since itas first imaged in 2012.

The search for the 3&n Crowrwas an opportunity to test blue water research vedsgkstigatof) &
capabilities to locate and identify shipwrecks in deeper watatshis water depth, we were
operating at themid-upper extent of theMBESsystem (<000m) soit provideda perfect test case
for locatingand imagingsites in deeper waterst alsoprovided an excellent opportunity to put the
drop camera in the water and test its feasibility in deeper waters for intagilbmerged sites.

in2019_v07 voyage scientific higghts and summary collated v4
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The S%on Crowris significant as a Merchant Navy vessel operating in Australian waters during
World War Il Heritage Victoria and the Maritime Archaeological Association of Victoria (M&AV)
the SSron Crowrt & 2y S 2 FdzyiRKASaZ CRI@INBiIR A KA LWNBOl & Ay ==AO0

Possible Wreck of the SS Iron Crown — Eastern Bass Strait

CSIRO

Scale ~100 m

Figure4: MBESmage of S8on Crowras surveyed on 16 April 2019, by Craig Davey and Phil van den
Bossche, GSM team on board IRvestigator Courtesy CSIRO/Marine National Facility

SSron Crowrnwas an Australian merchant vessel built at Government Dockyard at Williamstown,
Victoria in 1922. It was a steel screw steamer of the Merchant Navy transporting manganese ore and
iron ore from Whyalla to Newcastle when it was sighted and torpedoealJaganese Imperial

submarine on 4 June 1942. Survivor accounts state that the torpedo struck the vessel on the port
side abaft the bridge. It broke its back and sunk within minutes. With no time to deploy lifeboats,
thirty-eight of 43 crew went down with thghip.

The S%on Crowrsank quickly with one account stating within five minutesand as such, some
sections of thevessel, such as the bow, retairstriking amount of structural integrity, with some
more significant damage noted to the superstructurardtiships. Time constraints limited our
collection of drop camera footage at the site and we were unable to recover any imagery from the
stern section of the vessel. Identification of thel®®& Crownis significant as an important World
War llerashipwreck site in Victorian waters. Data recovered from thér&$ Crowrsurvey will

assist in reconstructing the wrecking event and provide a measure of closure to the descendants
whose relatives lost their lives in the attack.

In addition to thelocationof SS-ederaland S$ron Crownwe conducted surveys tocate, identify
and image a series of high priority shigek sites in Victorian waters provided as targets identified
through aerial magnetometry. Extensive survey within these areas (8)Qi@not locate any new
shipwreck sitesalthough extensive mapping and limited drop caménagery of the shipwreck site
SSVickywere acquired for management purposes.
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UNID #5 Wreck (SS Vicky) - Bass Strait

a8V
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Figure 5MBESmage of S¥ickyas surveyed on 17 April 2019, by Craig Davey and Philevan
Bossche, GSM team on board IRvestigator Courtesy CSIRO/Marine National Facility

2) AHO Survey of Bass Strait

The outstanding survey area (a portion of Area A) was completed during this voyage, using the
EM710 (see Figu®. During the surveyall other sounders were switched off and the EM710 was
triggered internally to increase the ping rate for a greater sounding density. Throughout the duration
of the survey, sound velocity profiles were performed, using the Valeport Monitor SVP at regular
intervals (~68 hours). This represents the first survey of this area using modern equiandnt

further improves confidence for the safe navigation of international and coastal shipping in Bass
Strait.

BMR Mapping Areas *

= |
° | 1 ed00 . aspeo - 18000 | 2400 +_‘:aoéugc-v‘

Figure6: AHOand Beagle Marine Parkapping areacompleted during IN2019_VO07.

in2019_v07 voyage scientific higghts and summary collated v4
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3) Training and Equipment Trialling

Data Acquisition andProcessing (DAP)

All primary objectives were achieved. Mapping and drop camera deployments on shipwreck sites
were successful and demonstrated the capabilities ofrR¥stigatorfor ongoing shipwreck
exploration. The calibration and testing on the@enslandite increased success with the other
deeper water and unknown sites of the B&leral SSron Crowrand S¥icky

Several CTD and Triaxus deployments peavighportunities to train new staff in systems andala
processing.

No major issues occurred during the voyagewever new staff were provided witinaining
opportunities through he resolution of some minor issues:

1 The issue th& SAT systenvas having@roundlocking onto the satellitevas resolved
through Acutec logging on and repairing a misconfigured setting.

9 Troubleshooting of WiFi with remote assistance from IM&T, leading to some
improvements A network infrastructure reboot has been scheduledtfoe next port period
to resolve remaining issues

1 Issues withhe research winch consoleere resolved by reinstalling from a previous image.

1 Identifying needs for further documentation around thgranet Wordpress website.

Many new features and systemgere added to improve operations:

1 A dimmer was added to the drop camnalights for better deep water and night operations
and a dimmer control was added to the software UI.

1 A new VGA switch was added to the winch consoles in the cathouse allowing mirrored
display of either the trawl or research winch console to be sent to Ops.

9 A script for displaying other vessels on OpenCPN was deployed to the influx server.

1 A new coring elog tab was added with a script to automatically calculate target scope.

9 Monitor, NUC and internet access was added to Level 7.

The training of new staff in most essential ship systems was successful and documentation has
proven to be very useful.

Seagoing Instrumentation (SIT):

The wreck of SQueenslanavas used a calibration target for the EM7UK2 Multibeam
Echosounder, afterwards the drop camera was deployed to successfully film the wreck (while live
streaming to shore).

The multibeam survey of Sub Area A within Bass Strait (outstanding from IN21)8vds
completed using EM710.

Multibeam surveys werandertakenon several potential unidentified ship wrexKThe drop camera
was used on fiveccasions to filnand assist in identifying smpeck sites. The drop camera
performed well and with modifications to the lighting systemaje managed to film some useful
footage.

Multicorer operations were successful and the USBL channabehavorked without any issues.
Brenke sled and Smith Mac grab operations were also successful.
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The commissioning ¢he Rapi€CAST S\Eystem was completed with GSM achieving reliable
operation of the profiler. Several improvements were identified that will be incorporated when
possible.

Several CTD casts were performed during the voyage with some rssjugsng resdution.

Triaxus was towed 3 times and overall performed well without any communication problems,
although there were some issues with sensors which are being investigated by SIT.

The new support staff members received a broad exposure to science apeyaiboard
Investigator They all performed very well on their first outing and the voyage has sufficiently
prepared them for further training and participation in upcoming voyages.

Geophysical Survey and Mapping (GSM):

This voyage covered approximately 3,500 line kilometres (1,890 nautical miles). Total amounts of
geophysical data by instrument over the course of the voyage are shown in the table below.

Instrument Data type Raw chta Number oflines

EK60 Split beam 9.8 GB 178
echosounder

ME70 Fisheries 0GB 0
multibeam
echosounder

EM122 Multibeam 3.37 GB 102
echosounder (.all)

EM122 Water column 6.80 GB 89
(.wcd)

EM710 Multibeam 67 GB 337
echosounder

EM710 Water column 556 GB 337
(.wcd)

SBP120 Sub Bottom 4.67 GB 292
Profiler

Gravity Meter Gravity 197 MB 13

A deep water patch test and backscatter calibration lines were performed for the EM122.
Backscatter calibration lines were also run for the EM710.

TheTeledyne RapidCAST system, comprising the Rapid Winch and Sound Velocity (SV) probe, was

tested in Bass Strait and off the SE coast of Tasmania with several trial deployDegits/ment

G6Sai0a 6SNB i FANRBRG LISNF2N)YS Randakter £sudcdsSul thaR dzY Y & Q

the SV probe was deployed. Several casts to 55 m were undertakesssl speeds of 2 add
knots. Although the imch system controlled via the Opsdin worked well, we had no initial
succes$n acquiring data. A seconddriwas attempted and the setting in the $xbbewas changed
to trigger at 3 m water depth with a stop step of 3 m. This fixed our previous issuesintlicied
premature SV triggering at 1 m before deployment, and full SV castssubsequenthacquired

A recently purchased SeaSPY marine magnetometer was taken on board for testing and
commissioning during this voyage. During mobilisatiba system was drjested on deck and
found to be working well. As the system was purchased without a winch, thleyteent of the

¢
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magnetometer was done by hand aaitled by a capstan operated by the marine crew and

members of the Field Operations team. The marine crew indicated that this system was acceptable
for testing, but that a winch solution should be gt for voyages with longer toyseriods.
Approximately 1500 m of leaith was required for the vessel to come onto a planned line while
paying out the required 250 m of tosable by hand, which is considerably more distance than

would be expected using a winchpAss over the wreck of the $8derabprovided a suitable
YFIySGAO y2YlLfe& oWalLAl1SQu (2 okegtlR Fdlspeéd te§tkdf & G K S
4 and8 knots also indicated that the magnetometer maintained an altitude as specified by the
marufacturer (i.e. ~22 m @ 4 knots and ~13 m @@ts). To fully commission the SeaSPY2 on RV
Investigatorin the most efficient and safest operational manner, we would require a winch, slip ring
and deck cable as well as a dedicated laptop computer.

Soundvelocity profiles were performed, using the Valeport Monitor SVP at regular interva8 (~6
hourly) for the AHO survey, and casts were also taken for each oktigid/arine Parlsite
surveys. SVPs were all rope deployed (by hand) and baiol® castsvere recorded At the request
of the Master, all SVP rope deployments must occur at the stern of the vessel.

Hydrochemistry
Experiments conducted are as set out below:

1. ldeal wait times between the Conductivity Temperature Depth (CTD) sensors arriving at
intended sampling depth and the firing of Niskin botttdeoking to see if a shorter wait
time reduces quality of data by introducing pluming effects.
2.1y FaaSaavySyid 2F GKS | @RNROKSYA&aUNE GSFkyQa LI
nutrients, dissolvd oxygen (DO) and salinity.
3. Resolving the Deep Chlorophyll Maximum (DGlsl) what sampling intervals provide the
best resalition of the DCM?s there a minimum interval that should be adhered to when
trying to resolve the DCM?

Experimental samples were taken from three deep and four shallow CTD casts, conducted at seven
different sites.

Additional salinity samples were collected and analysed during the voyage from the underway
seavater supply to calibrate the Thermosalinogra@sG).

FieldOperations:

Thiswasa unigueopportunity for the FieldOperationsgeamto undertaketrainingandfield testing
of equipmentwithout anysciencepressuresWe are very gratefulfor this opportunity.

All FieldOperationsstaff hadtheir own cabinsandworked08:00¢ 20:00shiftswith a slidingstart
time.

Theweatherallowedusto completealot of trainingon the equipmentprior to in-water testing. The
in-water testingproceededsmoothly,with all testscarriedout in a professionabnd efficient
manner.Trainingandtestingof the SmithMac graband Brenkesledwent smoothlyandboth
systemsare now readyfor activedeployment.

Testingof the modificationsto the multicorer took up mostof the time allocatedto FieldOperations
andwassuccessfuin manyways.Trainingof staff in usingthe multicorer wasalsosuccessfully
carriedout.



-16-

Dueto variationsin the seafloorand performanceof eachtube on the corer(someleaked)the
sampleswvere not consistentwithin eachdeploymentor betweendeployments Thismeansthe data
hasa largerstandarddeviationthan we would like. Overallthe resultsindicatethat the damperhas
verylittle effectonthe samplesizeandthat releasinghe unit after landingincreasedhe depth of
penetrationof the corer.Videofootagetakenat the time showsthat the unit seemsto developnot
only abow wavebut carriesa largevolumeof water with it, creatinga largesedimentcloudafter
impacton the seafloor.Theeffects of this on the scienceneedsto be discussedvith anyfuture Chief
Sientists

4) Seabird and Marine Mammal Observatiofid/oehler)

Continuous surveys of seabirds and marine mammals were undertaken during daylight hours
throughout the voyageObservations were centred on the southeast of Tasmania and south of
Victoria with the transits between these two areas undertaken at night. Details of observations of
marine debris were also recorded.

.
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Figure 7Moyage track with sites of survepservations shown.

A total of 33 species of seabird and 6 species of cetaceans and ssatcarded. More than 1500
seabirds were recorded, primarily Shdeailed Shearwater, Shy Albatross and Australasian Gannet.
Several large pods of Shditaked Common Dolphin were encountered in BassaBit A small pod of
Humpback Whales was recorded off the Gippsland coast.

Two Northern Hemisphere jaegers (related to Southern Hemisphere skuas) were observed in Bass
Strait, and a Subantarctic Skua (likely from Maaxde Island, the nearest breeding location for the
species) was observed off the Freycinet Peninsula coast. Several species of New Zealand seabirds
were observed, including Southern Royal Albatross.

The voyage provided an excellent opportunity to colidata from Bass Strait, for which there are
relatively few survey data available. The survey data are presently being reviewed for quality
assurance/quality control before being lodged with various national and international data
repositories such as OB8d GBIF.
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Piggyback Projects

AM Initiative Sampling and Filtering

Our scientific objectives were successful in that six CTD casts, that included collection of water
samples for genomics, were conducted off the East Coast of Tasmania and in the BasyBinait

an oceanic area that we have limited spatial coverage for. In additioge of these sampling points
were located on the eastern Australian continental margin allowing the collection ofsiegp

samples for genomicd his isan area thatremainsunderstudied due tanherent difficultiesaround
collecting samples from the deegea. Further processing and analysis of these samples is expected
G2 SELI YR 2dzNJ {y26f SRIS 2F YA @adRrd Wakefs and therdéefry A (G A S 3
ocean of he continental margin. Genomics data generated from samples collected on this voyage
will be contributed to the AMnitiative. The eDNA samples collected on this voyage also represents
a valuable resource suitable for genomic interrogatidra diverse rage of taxa at multirophic

levels, not just microbes, providing further insights ibtodiversityand marine ecosystem

processes. Our objective to trial/demonstrate the ability to incorporate collection and filtering of
water for genomics samples was@bsuccessful with positive and constructive feedback for
improving the process from the crew involved in this project.

Beagle Marine Park Mapping

An additional two sampling sites within the Beagle Marine Park were mapped Ioyw&stigator
during IN2019 VD(see Figure 8)ime became available to complatee 5 x 5 km sampling site
(BMR Site 1pand partially complete (~52%)second 5 x 5 km sampling siBMR Site 15Block 13
took 11 hours to map at an interline spacing of 150 m in an average water depth of J6@&m.
mapping of these two sampling sitadds greater statistical confidence testimatesof habitat cover
in the area as well amprovingknowledge of thephysical processes that structure the seabed
features of this region. The seabed in the new areas surveyed appears to be predominantly soft
sediment/gravel beds, and shows evidence of significant sediment mobility due to the strong
currents that move throgh the eastern entrance to Bass Strait. Futurenapping of these features
will be particularly informative of the timecale of events that structure the seabed ripple and dune
features seen in the bathymetry.
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Figure8: Beagle Marine Park mappiniges Gites 13 and 15 indicated by yellow arrows).

Vovage Narrative

13 April 2019: GSM and drommera operations of SQueensland

Following site location and calibration, the project team deployed the drop camera over the site in
an east to wesbrientation along the length of the site. Communication betwéeawinch

operatar, operations room and bridge allowddr movement of the drop @mera above the site (at
approximatelylO m heightabove the wreckover the length of the site inih intervds from the
collapsed section of the hudk a speed of 0.12 knots.

Drop camera deployed at 12:30, but cut out at 25m depth, location held until issues resolved. Drop
camera footage was broadcast throughout the ship and live streamed to the public.c@rapa
recovered at 14:00 with 35.57 min of footage collected.

The methodology forthe location of sites via MBES with following deployment of drop camera at a
precise location along the identified hull structusasfound to be a valid and efficiemears of site
investigation. Weecommend that a similar methodology lieed on subsequent sites to be
investigated on IN2019_VO07. Note that the entire operation took approximatélyéurs given

exact known location of vessel (coordinates provided).

Discus®n with the SIT team following investigation will provide for additiontcment of at least
2x GoPro Hro cameras to the drop camera system to provide for collection of still photographs, in
addition to video.
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Following drop camera operationte AHD survey commencedontinuingovernight and into the
following day

14 April 2019: AHO mapping

AHO mapping continwkthroughout the day and into the evening. For the duration of the survey
the Sound Velocity Probe (SVP) was deployed approximately etery$ to calibrate the
multibeam echosounders.

15 April 2019: Initial survey for UID Sites42

The AHO survey was completed in the early hours of 15 April 2019. Following completion of the
survey, the vessel began its transit to the site of thé&&&ral

As we were passing directly over the survey blocks for UID s#ese€decided to conduct
opportunistic investigations at these locations while transiting to the survey area fee@®&8al We
began GSM investigations @500

For our first savey area (UID 2) wedfustedour track to pass site at 20@ SW as advised by
Heritage Victoria that all UID sitesuihd to be located 28&n SW of aerial magnetometer poir@nly
a single transect was conducted 2005 of the point and failed to positiwelocate the site.

Our transit then passed over the projected location of UID 4 but no immediately identifiable target
was locatedHowever, the bridge noted a fishing vesswlored approximateld.85nm due west.

We marked the position. Aewy flat bottom wasnoted for thisarea,and it is possibl¢hat the

fishing vessel ismoored overthe site.

We then transited to the provided location for UID 3 and condueté&®Om surveyblock around
the provided waypointNo targets requiring further investigatiovere identified.

We then decided tdvead for SEederal but ideally we will be able to return to this area on our
transit back to Tasmania and complete appropriately sized survey areas around these waypoints.

1516 April 2019: GSM and drop camera investigations ofF&feral

GSM located the site of $8derakat 1700 and conducted close interval multibeam surveyoim
1730 to 180, running a total of nine transects within a 3&0radius of the site.

At approximately 200 the drop camera was deployed at amidships at a locatisinfprward of the
funnel. The dop camera is fitted with one wide angle camera facing down, one video camera facing
forward (tilted at a 45egree angle) and one GoPro, facing doget on a timer to take one 12
megapixel image every 2 seconds.

The dop camera does not have the ability to move horizontally. The methodology used on SS
Queenslanda single pass conducted along the length of the vessel) was not possible at thalocat
due toparticulate matter that obscured visibility of the site at a safe distafit® secondary
methodology was that the winch operator would deploy the camera teban3etre distance above

the wreck, hold for 23 minutes to capture footage, partialigcover the drop camera, and then
request that the ship move forward in-20 metreincrements

This was done in a series of stations around the site starting from midships moving aft. The stern
section was reached and very little hull structure spottea@faend. Long thin sections of steel
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pipe/cable/riveted hull section stking out into the water columprevented further investigation in
this section. Concluded survey operations ad@fr reviewand projected return to site later in the
day to imagehe bow sectionUnfortunately, requirements to conduct other scientific activities
prevented a return to the site.

Floodlights on drop camera meant that the hundreds of fish on the wreck wereimigie light the
whole time. It was geat to see so much life on the site, however, it will impact the imagery.
Drop camera footage was collected for batern and midshipsectionsand into the scour. GoPro
footagewascollected forthe first seven drop camera deployments, thére card filed andthe
remainder ofthe site wasnot captured ornthe GoPro.

16-17 April 2019: GSM androp camera investigations of Sion Crown

We arived on location athe Slron Crowrsurvey area a2200. We initiated a survey area ohén x

5 nm withthe suvey area coverage estimated at approximately six hours at 7.5 knots, with each
transecttakingapproximately 30 minutes to complete. Coordinatesre received from Heritage
Victoria and based on historical information thhe SSron Crown(Victorian Heritage Register VHR
Number S340) was torpedoed and sunk 44 nm SSW of Gabo Island.

The sirvey blockwasquite large and water depth averages 60800m, which is operating at the

farther extent of the MBES system. If located, site identifizatmay not be possible until post
processing of data. This survey is an excellent test case for heritage site location in maximum water
depth, and a test of the limits of the multibeasgstem(which has ampper limit estimated at 1000

m). There is alsthe potential to test the drop camera at a more extreme depth (rated to G900
deployed to date to no more than a few hundred metres).

A possible featurevasnoted at 1600m depth about 5 min in tehe startof TR IC11. The feature
measuredabout 100m in length with an approximate beam of B2 m and profile of 8n. TR IC12:
Return (45min)t intent to ping again the feature noted on TR IC11. Feature sighted agad thet
same level as ambient noise, wasvery difficult torefine. Ran ship north at20 degree angle from
start of Transect IC12 perpendicular and acthssfeature located on TR IC11. Teature wasstill
visible,howevernoisewasstill present, so the shifhen ran south at a 3@egres angle
perpendicular to siteStill pesent: locéion at 667675 metres of water. We determined that further
refining ofthe site is impossible at depth and made the decision to deploy the drop camézoat
at the midships point of the site which resulted in immediate positive identification of a sbgiw
site.

The Seagoing Instrumentation Team (&tigched the offfilled bladder to the drop camera cage,
tweaked lights and weights and, with the support of th§Rdeck and bridge crews, deployéte

drop camera. The camera collected footage of the stern, midship and bow sections of the wreck.
These were compared to archival photos, and given location, dimension and noted features, we
believe it is the SBon CrownThe discovery was live broadtasross the ship and there was great
excitement throughout, including from the Chief Scientist, who was so enthralled she stopped taking
good notes. Drop camera investigations conclude@4ftOon 17 April 2019.

17 April 2019: Survey forites UID 46

After conducting geophysical activities during daylight hours, we transitsditeey area around
provided coordinates for UID 64@ and commenced a survey block2aim N/S by Inm E/W at






