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INTRODUCTION

By Government direction, the Itydrographic Service of the Royal Australian Navy is " the Charting Authority ill
connection with the Hydrographic surveys in Australian waters and Australian spheres ol influence in the Pacifit" fi
modem terms and by international arrangements, this area of charting responsibility covers some I I million square
nautical miles of oceans and seas. It stretches from the equator (excluding Indonesia) to Antarctica and from the mid
Indian Ocean to the mid Coral and Tasman Seas and includes Papua New Guinea waters under a Memorandum of
Understanding.

In broad terms the Service is organised to support defence and civil hydrography and naval oceanography and me-
teorology. The prime objective is to provide modem accurate charting to meet the safety' of navigation and expe-
ditious operational requirements of surface and subsurfa e units of tile Navy and of all shipping servicing coastal and
overseas trade.

The planned modernisation of the RAN fleet over the next few years will place increased demands in meeting the ob-
jective. The capital costs ol new units will total billions of dollars and every effort must he made to ensure enhanced
safety of navigation and freedom of manoeuvre particularly in areas 'off the beaten track and over the Continental
Shelf approaches to the mainland and island territories.
On the commercial shipping front, the recent Webber Commission of Inquiry studied the value and value-added com-
ponents of national maritime trade. An overall value of some $60 billion per annum was estimated for these activities
The safety of navigation and cargoes carried by ships using the Australian chart series is thus a vital part of tie nation-
al ws-eli being. Betause over 90% of the nation's maritime trade is carried in vessels of foreign registry, it is essential
that the Australian chart series is both homogeneous and in conformity with the modern standards and practices of
the International I tydrographic Organisation o which Australia is aii active memher.

The task fat 'g the Servile is very large and even with the considerable enhancements planned it will still be well
into the next century before the revision stage of a complete chart series is attained. For mansyears my predecessors
said "about 50i more -ears- were required to complete the task. given the resources. Each statement was made in good
faith in the ligl oI quali ii atiens and circumstances at the time. However. the *goal posts' have kept changing. In the
1950's and early 19- 5's . thu advent of electronic position fixing and reliable echo soutiders enabling round the clock
work seemed lherald tt' naw age. This notion was dashed Iy the dramatic change in the size and draught of ship-
ping. The danger l' at 12 itetres (inside which very close examination was requiredl suddenly became 30 metres
and then wt tetres and more frr ianty purposes, rendering many surveys inadequate and greatly increasing the time
to do new work. Submtarines nosy operate to hundreds rallie than tens of metres of water. Ship owners need to ex-
ploit the full cargo iarrying capacit\v of their vessels in shallot aid confined waters making further extremely time
consuming and stringent demands otn precision, and so oin. In addilion. since the early 1960s, many new ports have
been established and ott ones enlarged leg. Dampier. Port \\'alcott. Port Hedland. Gove. Groote Eylandt. \Veipa.
Lucinda, Hay Point. Abbot Point. Gladstone. Port Kembla. Pull Bonython etc). While the Hydrographic Service is not

responsible for port survey and development. the safe apprnal hes and transit routes are ser- much a part of the haili-
wick.

New challenges are already above the horizon. ;PS will translhini Ihe present relative practice of navigation to an ab-
solute activity with its own problems particularly evident in the older charts.The electronic chart. already at advanced
experimental stage. will challenge to the limit lit ass zssintf-w and organisation of data management. Except in the
very large scale charts, present concepts and usagte of scale %s ill have to disappear as the user's ability to zoom. pan.
enlarge and reduce data becomes acceptl d pra In v.

Nevertheless, real progress is being made and a numier of nm inittal i'es are in train to improve capability and to en-
able the Service to accommodate these changes. it lie data at quisilion side. Survey Motor Launches, the Laser Air-
borne Depth Sounler and tle I lydrtgraphic D)atIa Logging and Pnt issing Svstem are prine examples. On the produc-
tion side. !he Service like man\, other organisatiots has i ti'ed frot the expectation to the reality of the computer age
and the explosion of information management lechtiuolsgv 1 ith the installation of a sophisticated Geographic Infor-
risation Management System called the flydrographic Information System. (reat benefits will be realised in the me-
dium to long term by adopting these hardware concepts and methodologres tut the transition from traditional manual
and analogue techniques is very demanding on si-arce manpower resources. It is el interest to note that 10 years ago
the Service receved annually about 250 documents allttling abtiit t charts Todav some t100 documents affecting
over 500 charts are rtceived and the treid is still striiglv% ipisards. tniclh is hieginning to cause considerable strains
tn assessment and production capability.

Ilaxing set the scene this retirl briefly describes the at tit iies fl the I ydrographii Sersire and the measures beitg
taken to realise its prime and supporting ohectives. I holi' v will lind it botlh interesting andi inlorusatixe
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SURVEY OPERATIONS, PLANS AND DEVELOPMENT

General

The Marine Science Force has remained at a strength of five units throughout the year. with four hydrographic vessels
and the oceanographic ship HMAS COOK. A detached survey unit, based at the I lydrographic Office, has been active.
with surveys in Vanuatu and the Antarctic. In addition, personnel from the Hydrogrsphic Office have embarked in
craft of opportunity on several occasions for specific tasks of ait urgent nature.'
HMIAS MORESBY has continued her programmne of surveys of (fthe deeper waters off the northwest coast of Western
Australia. whilst her boats have been employed mainly in the Bonaparte Archipelago. IIMAS FLINDERS resumed sur-
veys in Papua New Guinea waters. the first RAN involvement in this area of Australian charting rc.sponsihility for
mnoore than ten years. In addition, she has carried out surveys in Bass Strait and onl the Arnhem Land Coast. The Interim
Survey Ships IISSI HMAS B9UNEI and lIMAS BI'~ANO have undertaken surveys in the Great Barrier Reef Inner
Route. They' have also carried out large scale reconnaissance operations imm norithern waters and have been deployed
to Western Australia in support of MORESBY'S boats.
Overall, it has been a productive year. MORESIY and F'LIfNDERS lost little time from mechanical breakdowns or stir-
vey equipment failures, but both suffered from flit weather w-hen it was necessary to break with tradition and deploy
them to northern waters during the summer tlan.AprI season HAND)ERS' progress Ii particular was painfully slow at
times during periods of prolonged tropical downpour off Arnhemn Land. Bt-lAN0 and BRUNEI both suffered above
average levels of defects and equipment failures. although their loss of time through bad weather was no worse than
anticipated, these vessels are particularlyl suited to the reconnaissance atid( support roles and are providing excellent
experience in thle operation of small craft prior to the inltrotltctit of thle Survey Motor Launches in t1988-9.
All four vessels played it full part as fleet units tin the( areas of sur% eillance, search and rescue and public relations, and
exercised with other RANN vessels on frequenit occasionis. Thev t iso ISS both took time out front survey operations
during the year to exercise tfheir amphibious role.
fletails of individual ships' activities may he I otnd ti the enisuing ship repoirts. aI( fit the Appendices.

Ship and Unit Reports

HMAS MORESBY
%IORESBY cimfileteif thwr't majoir otlshtiv'slrvi~san [%tl io large iii'e insfitiri stirvs dutring the period covered b%
this report. All stirvvo wore conducted oft Iliv' Niitl \%V'S1 gino0 0I Western1 AUstralia. three Assisted %faintvinamif e
Periods IAMPI were conducitfed at I INAS STIRIINt . Gailen Islatnd Western .\italia. beotween surveys.
1'he months ot July atid August 198t6 %vre spent Ioi A.] tie first inishotre' Sitrti' i.ionooenced ott 18 Septenmbter tifitl
and wvas a combined ship iboats survey at at scale of t1:25,0 11tft twas ui iterta keu to trove the least depth along a pro.
posed new route for unladen vessels buiil t Ifo eimajort not ott' lt of PortIfedlatid. It %%as successlully completed
by 30 September when MOCRESBIY iioveif tilislinre to ui-irfiakt a survey ofi Iii Situlth West Apprtahmes to the Sahul
Ban ks. The newv route. with a least depthI of t10.5 ilt ris. has sin~ tien ~ e h\i i tsu'fI thet lort I tedlatid Potrt Authority
anti is open for traffic. allointg ladleni outbouindi vesse'ls loll use' iilil, flit' itttt Itiviiii% ilhtitt hindlrancet fromt inbhoundi
vessels.
'The Sabtil Banks are signific~ant for lie laltiriul Challisl tilliululs. Ilw' lilhir it fitlid ftiig tt proituctiotn stage. Challis at
the explouratory' stage.. The approiachles to ihe Salitil litaiks tw o' 11 (sthiledi ;it Il-illimtitinig ac~cess to the fieldis.
This survey will significaitly im11prove ai(l ss fit lint if -\tsttuliats titlst saltiafle oil assets. NIORHESIY returned to

IMAS STfRIN iii mid Nityottiber. toilt .itttttlt'ioi if fte stirv\ liiiitt. for ai *\\f t tnt leave.
Late in lattuary t 987, the shipt sailedlo ti survey ol ft'e I lttturi Haniks. ill Iflit nidfin mtost part of Westerni Aus-
tralia. Thie Survey' Motor Iolas ISXItHs s-er.' tifititt fil lt% f rii flit' hip. ti olrder to itaximise their tile ott task in
fhe offshore shoal areas, .t'e passage oI thtrt't trial I viliiits i lost' fo flit' surv itr'a. dluring thle early ' veriod of thle
survey. slowsed lie ships pirogress tail hiaitipt'r't hoiafisirk. Later. tito%cer. the offst of filt dcx- season' brought
good sounding wveathier. entalintg a great ideal lit flit' issmgnod~ are'a iii he i tnplve i
The Banks proved a vets i(ttmplt's area. tio u'sitatiiig t'teli t' shoial dfelitneatioin andii itsestigatitt It liv bioth ship andh

passage hietween lie W
5

esterni Timioir Sitj titil flit' fitwer parts oif loh111fl ttttttarit, Guff. 'lhtt survey enided on 27
March with the ship's returtn to I MAS S'IIRIlNf; for -, %%iks flit te Antntiat Imsfeltitle aiil nAMR.
tDuring Mav'and Jumme, MOR ES BY isidutivi 1'. I sur ievvs till ft'e Nif (t\ osiItast tof 'iiseri Aist ralia.TImle first %%as
a t t0ooto survey of fit', West Lagoontt of Ashtmort' Rt'i'. ivili] itsApt~ia lit's ait f1,25.000i. i tin rer fto prove a safe. she[-
tereil anchorage for Australiani vessels 'nggeti ii nimirg told ispti linig ft'e lislmitg fleets opteratinmg in fle stir-
roiundinig sisters The ligooitn %%as ftkle'i Its\ hli S\fIfJS ivftilot flit shif sootinded fIt' dteiper areas i lear oif tire reef.
On c~ompletiont of the .-shttturt' Retf surv, flit' SMNf is'i' lita fviti ird ftionaguet Siouidl ishert'. imuher thle ditrectioni
of HMNAS BRI ;NEI, a survey lit these %vaters %sisutimil'taki. N't JRI:tlJft esflalislietl ft'e itras~r t itre for this survey
and then proceeded I turfher ioffshotre fI ittitimme t'e Stitli Wet' Apitat Iles fit Saitil litiks, ttnmimencetl itt Octotber
vffl8i. The SNIs were recitise trothhm tiR('NI s tart' ti midI site. ltas iig crnmiIfe a %it large tract of this hitherto
tunsurveved ares. MORESBY refturned fto I INIAS STIRLING till 26 on Iimit pmfreparaioni for it six nitimth refit.
It wvas a good year for the ship im tenms oif bithf survyimig outp1 ut anth svtmvt'iltilitv of nmachlimierv antI equipment. wiith
fewv defects to hindher survey\ progress fT'e Itt'l it pmr. hittisvir, still e abotttve vrag' thowo i ime throtugh Ilit bail'
ical failures. resulting mm a hiss (t ptrnthtt H01%t ishulst tiat htti ftrtit's wsere sisitt by ship antI fioal.
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HMAS FLINDERS
FLINDERS completed the route survey through the Star Reefs in Papua new Guinea during July 1986. A deep. safe
passage, the existence of which was indicated by LANDSAT imagery, was proven. The passage is limited by the ab-
sence of topography and navigational aids; the feasibility of establishing navigational aids rests with the PNG Govern-
ment. The passage provides a shorter route for coastal shipping from Port Moresby to Lae and for international ship-
ping from Australia to east Asian ports.

During the early part of July. the ship's survey motor boat (SMB}I completed a large scale survey of the approaches to
Kalamadau. an important timber exporting port on Woodlark Island. After visiting Rabaul and Port Moresby. FLIN-
DERS returned to Cairns on 25 July for a month's leave and assisted maintenance period.
From August to November. FLINDERS worked in southern waters on a variety of survey tasks. The ship visited
Sydney for the first time since deploying to Cairns in 1974. The major task was a re-survey of the Cape Olway Focal
Point with particular emphasis on examination of shoal pinnacles in the area. which is a major shipping route and fish-
ing ground. The 10 metre shoal on which MV BRAVENES grounded in 1983 was confirmed but no other significant
shoals were found.
Other survey tasks during the southern deployment included large scale surveys of Port Giles. South Australia and
Murray Pass in the Kent Croup. Bass Strait. A number of shoal examinations in or near the shipping routes through
Bass Strait were also undertaken one of which resulted in a depth of 7.2 metres on a previously reported 29m IPA)
patch in 60 metres of water. The period spent in Bass Strait was marked by an above average incidence of bad weath-
er, which hampered progress and prevented deployment of the SMB on several occasions,
As well as the survey tasks. FLINDERS played its part in a number of events to celebrate the Seventy Fifth Anniver-
sary of the RAN. FLINDERS led the small ships' review line in the Fleet Review on 4 October in Sydney; five of the
seven former Commanding Officers of FLINDERS were gathered onboard for this prestigious event. On 19 October.
FLINDERS played a key role in the re-enactment of the 1802 meeting between Matthew Flinders and Nicholas Baudin
in Encounter Bay. with HMS AMAZON and FNS COMMANDANT BLAISON taking the parts of HMS INVESTIGA-
TOR and LE GEOGRAPHE. FLINDERS joined twelve other RAN and allied naval ships for a maior visit to Adelaide
from 22 to 28 October to celebrate both the Navy's Seventy Fifth Anniversary and the South Australian Sesquicenten-
ary.
After a well deserved maintenance and leave period over Christmas. FLINDERS sailed on 12 January for Arnhem
Land. to survey the area between the 'A'essel Islands and Gve Peninsula. Passages through the Wessel Islands and
the English Company's Islands were surveyed and found suitable for use by medium sized vessels. These passages
will considerably shorten the distance from Darwin to (ove. Existing charting was updated in the approaches to these
passages. Poor weather severely hampered survey operation, x% ith persistent tropical downpours and three tropical
cyclones. Irma. Jason and Kay) disrupting the ship s programiie id i ausing failure of survey equipment both ashore
and on board.
Another difficultv found b% FLINDERS during this u , iv is t- I tilt,,ence of do ailhti tidal information in a most com-
plex tidal area. and considerable time was spent c ollv' nng t t, i (mistruit an aCi urate tidal model
The Wessel Island survey concluded in April when FLINtl.KRs retu ned to Cairns. The ship commenced refit late in
the month and is expected to remain in dock'.ard hands unil tht, 'ndl lily 1987. FLINDERS should resume survev-
ing operations in August in the "orres Strait area

HMAS BRUNEI
At the beginning of July 1986, HIMAS BRINEI carried iut a large sale survey of the Red Island Point (Bamagal area
This was only a short survey to verify the existence of tvo potentiallv dangerous rocks, and on completion the ship re-
turned to Cairns for one week of maintenance. l)uring the remainder (if July and early August BRUNEI was involved
in an amphibious exercise with I IMA Ships TOBRIJK and LABLIAN.
August and September saw the ship undertake Intermediate Docking at Cairns as part of her routine operational cycle
before departing to her next survey task on 14 October. 'this was another short survey to sidescan sonar sweep a by-
pass to a section of the Two Way Route between Nymph Island and the Turtle Group. and was followed by further so-
nar work in the Deep Draught Route through the 1towick Group. 'hiq was completed at the end of October and BRU-
NEI returned to Cairns to prepare for involvement in Exercise KANt ARt)() tt6. rounding off amphibious commitments
for the year. At the end of November BRUNEI returned to Cairns [or an Assisted Maintenance Period and Christmas
Leave.
From 12 lanuary to t9 March 1987 BRUNEI was employed on surveys of the Inner Barrier Reef route between Lizard
Island and Gubbins Reef. This involved completing outstanding segments north of Cape Flattery from the previous
season, then progressing south to Cooktown with side scan sweeping of the Two Way route, and the sounding of
coastal and seaward sides of the Route. The assistance of HMAS BETANO for approximately one month during the
survey highlighted some of the aspects of a two ship task, giving an indication of forthcoming SML operations. Fortu-
itous weather for the first part of the season enabled satisfactory progress:,i of the survey and made up for the unfa-
vourable weather during the latter period.
One month's maintenance in Cairns saw BRUNEI preparing for a lengthy deployment on 21 April to Montague
Sound. This survey was to oversee HMAS MORESBY's three SMBs in a survey from Cape Voltaire to west of Bigge
Island.
Despite some adverse weather and equipment problems, excellent progress was made and the four units completed
all the priority A area and three quarters of priority B.
BRUNEI returned to Cairns on 26 June for refit. Despite an above average loss of survey time due to equipment fail-
ures. especially echosounder and navaids, the year has been a most productive one.
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HMAS BEfANO
At the beginning of July 1986 HMAS BETANO sailed from Darwin for Operation Beachcomber 86 with Clearance
Diving Team One and Army personne! embarked. The operation involved beach surveys, exercise minefield clear-
ances and vigia investigations between Broome and Cape Londonderry on the north Western Australian coast.

After a period at Darwin Naval Base in early August. BETANO sailed to conduct survey reconnaissance in the Wessel
Islands area. As the survey area fell within the Ambem Land Aboriginal Reserve a representative of the Aboriginal
Sacred Sites Authority was embarked for the duration of the task. During the two week survey a horizontal control
chain was established through the islands to facilitate HMAS FLINDERS' planned Coburg/Wessel survey in early
1987. BETANO returned to Cairns for an assisted maintenance period at the end of the month.

In mid September BETANO deployed to the Inner Barrier Reef survey area and sounded a corridor to the west of the
Howick Island group. Unseasonable light north easterly winds throughout the survey were a pleasant change from
the strong south easterly trades which normally prevail. The work served to complete the sounding of the deep
draught vessel route between Lizard and Barrow Islands. Before return to Cairns two entrances to the outer reef.
Cook's Passage and One and a Half Mile Opening, were delineated using the ship and a light utility boat. The ship re-
turned to Cairns and entered refit at the beginning of October.
On completion of refit, workup exercises and a successful Operational Readiness Evaluation BETANO joined HMAS
BRUNEI in the North Cairns Survey Area in January 1987. BETANO's primary task was to carry out a side scan sonar
sweep of the section of the Inner Great Barrier Reef Two Way Shipping Route between Cape Flattery and Three Isles.
Operations were hampered to some extent by equipment defects, however the mutual support offered by both Interim
Survey Ships working in company enabled the sonar sweep to be completed by early February. By the end of the
month both ships had successfully completed all specified tasks north of South Cape Bedford.
After an assisted maintenance period in Cairns, BETANO landed all survey equipment and sailed southward on 24
March to join with HMA Ships TOBRUK and LABUAN in amphibious operations. Exercise Initial Landing 87 was con-
ducted in Moreton Bay and the Brisbane River and involved several Army and Air Force units.
BETANO returned to Cairns for the Easter weekend and re-embarked survey modules and equipment before sailing
for an extended survey reconnaissance of the Arnhem Land coast. The busy period in the north included deployment
of bottom mounted tide gauges, extensive tidal observations, re-establishment of a horizontal control network and sel-
ection of suitable sites for future boat camps and tidal stations. As the entire area falls within the Arnhem Land Abor-
iginal Reserve, primary importance was placed on liaison with the local communities and obtaining permission to oc-
cupy selected sites. The reconnaissance conducted between April and the end of June established the framework for
hydrographic survey operations in the region for years to come.

Hydrographic Office Detached Survey Unit
The period under report opened with the Hydrographic Office Detached Survey Unit embarked in the chartered De-
partment of Transport vessel MV CAPE PILLAR. undertaking the Batbymetric Survey of the EEZ of Vanuatu. This sur-
vey was a coninuation of the work done in 1984 and carried the survey up the east side of Vanuatu and around the
north of the Banks and Ton-es Islands.

On return from Vanuatu on 20 November. preparations began immediately to enable the Unit to deploy to the Antarc-
tic as part of the Australian National Antarctic Research Expedition in Januarv 1987. Much additional equipment had
to be procured while a standard 34 foot survey boat had to be converted for cold weather operations. The Unit de-
parted from Hobart on 9 January 1987 in MV ICEBIRD. a German registered ice strengthened ship chartered by the
Antarctic Division. bound ultimately for Mawson Base in Mac Robertson Land. where the Unit was based for six
weeks.

This expedition was the first involvement of the RAN Hydrographic Service in the Antarctic for 25 years and was the
first year's work of a 5 year rolling programme. As the RAN had not been involved in cold weather operations for
many years, the members of the Unit faced a very steep learning curve.

The survey at Mawson was in two parts: the primary objective was to provide a safe deep water route out to 15 miles
offshore through the offlying rocks to enable supply ships to proceed safely to Mawson Base. lhe secondary objective
was to survey and prove an alternative route into the Base itself should the existing route be blocked by grounded ice-
bergs. Although the Unit's survey boat broke down before the completion of the outer survey, more than 75% of the
area was completed.

On return to Sydney at the end of March. planning began for a joint ADABIDCP survey of the Solomon Islands EEZ
commencing on 21 June 1987. Once again. MV CAPE PILLAR is being used for the task with a greatly enhanced equip-
ment fit.

HMAS CAIRNS Hydrographic Support Unit
The Support unit at HMAS CAIRNS has become progressively more active during the past year. Activities have in-
cluded assistance to HMA Ships FLINDERS. BRU.NEI and BFrAN( with the preparation. compilation and rendering
of survey data and the monitoring of survey equipment and maintenanue In addition, tne unit has been able to act as
a focal point for stores support and a pool of hydrographic expertise to cover temporary shortages of personnel at sea.
One of the most important support functions has been the acquisition of registered Aboriginal lands passes for units
operating off the Arnhem Land coast.

The Unit has also undertaken several tasks in its own right, including:
at provision of hydrographic expertise to assist the removal of historic guns from Goods Island in the Prince of

Wales Channel. for restoration:
b) geodetic and positioning assistance to the Minehunter Inshore project:
cl assistance to the Cairns Port Authority in the form of tidal data acquisition and processing, and a side scan sonar

survey:
d) establishment and maintenance of EPF system stations for hydrographic suiiveys in the local area.
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HMAS BETANO IN THF AM4PHIBIOUS ROLE



RAN Adviser to the Solomon Islands Hydrographic Unit
At the request of the Solomon Islands GovernmentI the Australian D~efence Co.i-operait ion Pogra ii has assisteIi the
setting up of a llvdrographic Unit Ii the Solomons.
The assistance has been in the form of equipmenit, training ot Soloimoni Islanders a! both the R A N. I Isdrographic
School and Office. and the provision of a Chief P,,:tfy Officer Survexy Recorder as an Adviser

*rhe unit is equipped with the Mini- Ranger 3 Positioin fixing svsteniand Rayt heon DEt 71911Al echoi siinier anid has a 5 .3
metre Light Utility boat as its sounding platform.

As well as carrying out Surveys the unit priidimes aid prints metric icharts tii lIiterninal Stands ris and iperates a If
Class Chart Agency.
Between July and September 1986 the un it carried out a coastal survey oii an area bieftoeen luan nga Pin t and 'lenaru
Bay'. east of the capital. Hloniara. This surs-ev was part of a liasililits stitiy ori the re-loicatiin ofi PUI aiiil petfroleumn
storage facilities for H-oniara.

During February and Marih 1987 the unit conducted a survey Ii RovFaiia Lagiiin. Nest Geiorgia tii finrd a safe passage
through the lagoon to the mnainland - The passage is reqifiireid to t raiisjort iiiistriuct ion tiiateria Is asuit eq uipnient to the(
site of a proposed new% Provincial Seioiidarv Sichuiol

RAN Adviser to the Vanuatu Hydrographic Unit
'The Vanuatu fIldrographic Unit svas fstalilisfici in Mlarici t98 xttvitli thu apipointmnent ii anl RAN Chief tietfv Officer
Survey Recorder as an adviser for, a twii \ear tieriod. stoisnid bil ltle Australiaii Defeinie Co-operat ion Programme.

'The llvdrrigraphir, Unit is a section ot fie, Stirviv ltepartiniit and. Ili adidition to lie RAN adv iser. comprises two I lv-
lrrigrapliic Survey' ors anif one Seamran Stirs ei*v Ret ior. aill It; wivtii were traineid at the RAN If tdrographic Sihool

It is inutendred to recruit one morre Sun-es- Ritiriler and umaimitaiti tfi 'itit strength at foiur or five- personnel.
The main wiirk of the unit ti it, first Ifits motihfs hals Ili le i'saliiatiiin iof requirementls. biith equipment aenI chart-
ig. I Iruwever, iii Apiril the Uit ,iiiiiltdi t stirs-es of Aidlitlniti Wharf Ili Piirt Vila oni at scale of t.500. using a mcfiar-
terei tlocal botit

Farls' tllitti\ is tr ill Iali fe tiirnuilatitttt ot t it lit-euf tills uiatal siurress Ili Vaiialt. vith the intention iof suppo~rting
the fA (:[hart i iteragi'. and lii estail I'lishiti-t Ii .u il afla tit li *utriugraputir of iirniltiit. there are iii Pltans, at fires-
eint. toi ptulish ilsl i tarts trcaits Iii he mqi~iuiitt of 'Iiil kdil sat sty lain, If. of afbotitt it iiietres length and] suitable

for ritasiit stirvs is at hli mit ;ti ofuit iii tniiui

Hydroscheme

Itvdrfioschemne is the (tlotuinuemit \%hit li tirtiumiiutti ilei K N , i- n d inl arting tprogramnme foca five Yea r Periiii

Tie iii netut of a r, vear font-ant plan tir RAN li~urfiizraiI i sin tg activities wsas introduced in in, Early 11'.
drosi lii'iiis n-teii' ititestp h.\ the If ufuututl rif le a l ii dis t i miusiltation isih marit imeo cormmmercial imterests aiti
niaritimei atit itri es

Ili t1975 tfhis iiinil \itas intitfifieti as it Xt~t uitltui l ...111i litw .imii Operations division of the tiDeiartmnent if
Transpiirt sts test plaitd toaustrtuittln i th tunilti iiiitliuuiiit iul d is,-alati the ec onomnic auftantages tfhat might
aiirue front fix uriugrahuli stirxciiit ;Ii fisit's. IFtili i riliuiiiiits awi asressuif separately aitul Incorporated intui
the finual til Flunt

fBecau-se all\ tuigramiim ilg sfil, iuflii Ihe llttiiit11 ISsiu ' 141111(1it IViMias. aitd bet~aiise as itle goes liv.
ness nittoirueienis tior (ir u' tulifaltitig ( i all asi' is l If uma\ llt iitrities pritititstYallocated, it fias beeni fiiind
Illat I Ilyfruisi Ituitti',iletu itit-ulutf(ud isil lutIv it' .I I II pla I II-( 5i-siat I ltut' traine' hFa s t.om in P aoit enf tFo tuver(iulme
tiIs. Ifs ( o' fruI fiti t I lhimti tit's issItI II Iv' I-"tiii' uitttill tfttI ieuI I ftflt Initu a 5-ye.ar riolling prograulint.
ffhulrits, bi'iiii' Iw li till \tti- iii Iea lit 11191 1 111 iii .' I p;uuu'uit it i is-it fIt'b piublishetd in Ni\sembier 1487

Surveys Planned Ilk I IfI fUI t1988i
Arnhem Land Coast fEast) and Wesset Islands. t I 5 \tt tgt-;Stty I tN 55FtINDEf-RS and 4 Sitrxvv Ntuttut tfats
F-bi'frii Ma nh tsait 'Ili-, imtlu'uluii uis loti tie 'stlf ii, 111ri IIIs lio irlu 'vslti site if tfhe Weissiel Islainis. lInus-mi
Strait aluit Strut iiti Stritfi,' hsfuips %%ill siiiti ift-stint' ill th Fe'ii a soui ft 14' SimithI.

Simpson Channel ('rorres Strait). IfM.-S F.INDEhRS iii'u tvd I Ht \S HE12ANt aiiih INIAS BIRUNEI Au\m-
gust lDeielier Pon .A iiie i it , t surs-i' still let ti utd Itli te istir aitat lis to lirres Strait ti iinfiriii
the ilitess fo ai uiilu'epei tuteip irI'itgft the tait s0t-h II ill Itytta s I i i*tlssagei anil P

t rimiie if W\alles I haniiil
Shotulid the riiti ept ilor italla lung rangeit Iigraulmee mil fhe idos ulittii i take large sc~ale sursevs fronith lokiiig
Patches in tfie is -thfrtiuigf Siiiipsiin Cfatnite. to Ilit' area itt E-ast Strait titid 1Iwim Islanids inl lie eiast.

Claremont Isles. I lMA-S REl-SNi t Ie'i 'iifir Iml7 \ sile (;iii soiular tinit'-% is\ill lie niade oif t' ritite uisid h\ deep
idraimgtit vessels tietween fife Islantd timil Edfeni Rutv in th fl ter t iet Ifatriur Reef Riuie.
Cairns North. fINIAS BET''AM)( 1. IINAS IIRI 'NI:L. lamtuiu %~til [1 t11118liii stutuiing aiii soniar siseejing if fine'Two
WSav Boolie ftetss-en Ciiiktiits it d tiflust Isles st-ill Ill. turugressel

Wewak to Madang. I INIAS IT-1NtF -RS assisi f\i I INIAS fRI \Hft fill.m\, 19188 'tI'le coastal strip frit Wetrak to
Nladang it-ill lie siirsv 'set alttl ftttiiltill ttl' is Itl ;iirilif siiiii \is uk in lie \-iciiitv iif Karkar Island. Lung Island anif
Stlan Strait

Ifathymetric Survevs, S.W. Pacifir . ft-e I lxirigaliti I ifit i' Dvi til Sujrt-v ['fill. embifarketd Ii Mix CA-PE PILLAR.
wilt carry rot a

1
iislit stp ~ ifr s-sitt ofit' Sanuta Ci nt Islanids area Ifrint its to O~lomer tt987. 'This programme rof suir-

sevs is uiunfxIiiitf' t li i'de h\ he istrfatia DeSi'sulupntu'mt Assistatis ffireaii aiii the D~etent e Co-operation Pirogram.
Antarctic. 'ppiriia fit's lII\ta is utuiat% I -fntitary 1981 Follos Itng flii t, m-essful boiaf sin-e\ at Ntawsoi Base fi
lanuars- !.tart f this sva isi t it tplatntedtoi iitrrs ioit af similar opteratioun tisinig a stirs-es- ost Sfhippued Suthi onl MIV

ICEBIa



Projects and New Equipment

Medium Hydrographic Ships
The MIIS project was developed because of thre need to increase the I lydrographevr' d ata gathering capacitv conist-
ent with Government policy as expressed in thre Defence White Paper.

[he results of a recent studv indicate the most efficient vessel for the coastal and open ocean survey task appears to he
a ship of approximately 60 metres in length with a survey speed of about 12 knots.lThe project to acquire three such
vessels is at the earlx' stage of committee consideration.

It is proposed to introduce the ships into service during thre period 1993 to t1995 whic h will enable the manpower from
MORESBY to be transferred to the MHSs as she reaches end of life in 199.

Survey Motor Launches
lenders for the construction of four SMLs have been evaluated by Navy Office and a preferred lender has been selec-
ted. Ministerial approval to enter into negotiations is presently awaited.

The Laser Airborne Depth Sounder (LADS) Project
The LADS Project D~efinition St udv JPDS) conipleted in September t 98ti. resulting in at rum prehensive 12.000 page
(Isis package. The PDS was conducted to develop the tproven concepts and produce documentation wyhich will allowv
Australian industry to construct a LADS system. Ibis document circapsulates riot only the. invaluable experience
gained by, DRCS throughout tire XARELADS trials. hut uses the innovative id eas psit forward by lodsUStrv and also in-
put provided by the -lydhrographer. RAN.
The Production Phase will itivolv e aircraft acquisition. airc raft niodificatiiin. simtNsvstemi productio and integrationi.
opti misation trials and evaluation. This Phase. swhich swill last thlree vi-a is, %% ill he malnaged by the LADS Project Di rec-
tor within the Naval Materiel Division. A unique chtange tio the managemient pirocess is the establ ishimnent of a I)SlO
Design Authority tri liaise inithi Itndustry duintg produc tionl 10i help sort out design an(l iither ((,clitnical piroblemis as
they arise. Ibis team, responsible to the Nav fioject Director, has beenl iirmeml I ion DRCS personntel wnhto hav e bieen
invoilved in both the WRELAI)S trials and the P1)5.

LADS System Update
Much has bieen tiublisfied oil thm LADlS s% steml. limves-ker sonicv 5is1lws(it 51w tim sicii andm ioperationri (olrept are ivorthv
Oif turthrer explanation. It is in th ew areas where LADS is sulmeriorii tlfier siji I.it i Isk sti'ns.
Development: LAD~S his haid 15 sears oii imtirefIlersixv dccc liplriirit. incoliriu okis 160 hours iif successful systemn
trials and( a four vear PDS utilising tire experienice xitlim Au\straliani Inilisti v. t)KCS ;i irifle RAN I lydrographic Ser-
vice. The LADS design has considered all thie relvant aspem is of It\drogiaphii hat tiri to eiisure thep sxstem wvill tint
lie just a reconmiaissance toil .but a sysfe1.- ', hiub w\Ill he able 10 1 u1)(1111 1 i(Miri tl\ diographic surv eys in shallov
hazardous wvaters.

Bias Model: W~ases. ripplles miultiple scattering ill \siten ds ctlaris --I% Isrem Tv, ei-i iield uif view\ cause the average
path length iif signal phoiitoi n ticrease. *lii elt, t eXaggm!r insr dmetitlian siiif tdlt inl ati cior Ihis effect %\ as
exainted duming thme \\RI LADS 2 trials. andm sir algorifmiis has, I is i des u-tmiteml to qoianltf [li, error. This is one
tarim tlar area or thre LAD\S dei loinierit\ scievi haof sip-I rmil ip-i iio o. is ii--.tl\ ro mfevlop such 1 an itniovative

slsem.

Ground Equipment: lii LAD\lS system Iris freen disiglned to otease slum ifimally Irm ruintm sites. 'I'le grountd equip-
mient situ spares wvill be housed ill tsvo tout ISO) moitaitmers ( apalle mi living transpisited to, svi-em ted sites liv road.
Data Anals-sis: WVith LADIS shoal 2.5 imillimon siouitdinigs s\\ill base to e i'xitizied ltife eam.ir lir hour sortie. thus 01lil\
at mniitum (if hunan interventiio arid] 1umnT11og w\ill Ib' tuossill I'lii' (;ASS w ill allots fur ituieiise post soirtie
analysis iii mdsta, anl sill lispla\ to the muplaaor areas sIfiIm require retligrt ior further iitsmstivaiit. .- l vafidsti'd
data scll thiri fI-l stored ill is-emoi fir Jirmgrissive survey anly.sis.
Spares: tIme svste-it msll race o;vslahlfc too", spares siuport ill ht li uh tim ensure ibsit nouisioiho t\rn sill not be svasted
in a\ysuting repairs. Ili e svste in isis semi iiiuleito FieldI Retilacuis ti Inits to facilitate raiiillm~ isolation attilue-

Navigation: [.A\lS s ll fbe biiilt \\sitfi %A\ STAR (;I's as tie navigation systeiri. At Ihis stauz( I' ( isle mcll lie empluived.
howevr, later levlipttionts (ta\ see lie iiuc liusiuui ol at uliffereritial apipli si

LADS Operation
.',ailv studhies atid riteratuiittsl ((miii elt isis e l'r exainredl to iltimii lie rrit efli mert scsi% fur lie Navy tn (imp-
crate suchi a svsteni RAN I lvdrogrsiphif v esuimuwl \%sill mutmiate Ili' LAtDS systimi snditi v-' thme itsiis unllecied. (:oi-
tract personmnel wiill tie resmuursifule fur sill uothuer facets il it( q.% sstem hasrdswsre siiiil ofl~a isst' tsinteniance. spaices
support and ai rr raft operat ion.

Apart from general surv operations. tsvo saresas sclmre LAtDS may hei iriasluisfle are otuerutios in hazardous aireas.
andl swhere a qiick look' is reqruureu to deterinmi'e it furthepr ots'ratios are tesisilile,

W'uithout a doiibt, laser airboirne livufrograpufi (ii lie usedl to urovufe( a s cr\y sigtnificatt i umiribluitimt in lie ssrvev of
Australian coastal wvaters 'I l\tAS sy steril s\ill tirmiside igh0 uleisity mdata sirih umnutlmimnithle presetit tradhitiomnal
methfodls,

Jthe LADS) system has the siilit timo I till a sitasl cih' in ssitisf vi g heleome ain nh rn rial shrippi ng contcernts over
much rif AuistralIia's shallow com ii rem Is shelf t saters
At present Australiamn scietitists arc the wourldl leaders it Laser idit\mretr\y



The HYDLAPS Project
Follossing evaluation of lenders for the livdrographic [)ata Logging and( Processing Systemn (IiYILAPSI tw%) onliaO(Is
were let in August 1986 for Project Defin Ition Studies. These were delivered in lanuars' 1987 andll eviiluatjiii is nonm
complete. A contract for the supply of the equipment is expected to be let in September.

NMORESBY and FLINDERS will each he fitted with separate systems for data logging and ildata processing. with eatch
system having almost identical hardware to provide a measure of reilunilancy. There will he interfac.es to all the exist-
ing sensors and navaids. plus CI'S and heave compensators. 'thel( processing systems swill support four independent
streams of editing anid plotting, to allow boats' work to he handled simultaneously, onl the ship systems. A major lea-
ture will he the ability to merge data from ship and hoats into one digital model with any,, clashes resolved. A similar
processing system will he installed in the Ilydrographic Offic~e for quality control, training anid survey planning. and
to provide the interface with the Hydrographic Information System.

Trhe systems to he procured for the surve%, motor boats and thre Ilydrographic School will retain most of the functions
of the ship system, but wyill lack their storage capacity and processing power. They will he con figured either as data
loggers or as processors by a softwtare change. although much of their data will he processed on the ship systems.
'the Survey Motor Launches. wshen they!\ are introduced into serviceo inl tv88-9. will hie fitted with sim ilar systems en-
hanced as necessary to give frill ship system capability. The result swil bIe complete initegral ion of systems het seen
units and the Ilydrographic Office allowying tree interchange of digital diata.

The fitting programme is expected to commence wvith HNIAS NIORESHY fin nid t 988, followed hs extensive air opt-
ance trials prior to fitting in the other MISF units.

Digital Tidegauges and Current Meters
A plroject to replace existing unreliable tide gauges and CiiroWill Merters %%as progressed (luring tile year with anl agreed
acquisition date of atbotut September 1918. Apart from being umiire rilatile. life ness equipment %%ill gis.' thre I i\ dirigra-
liher the capability to obtain tidal diata iii areas %%-here, at prresent it can only be obtaiinedi try the rise orf leased equip-
menit at considerable cost. Outpiuts will ie( dligital and comiatilel with the dIata logging anid data based systems hutInl
ashore andi afloat.

Doppler Logs
'This project ainis to procure three doppler logs wichf are ill tiw fitted inl NIORESBY. FLINDERS and] COOK -1enrders
for flei supply oif the logs wcill be reiceiveif i(hiring Arlil M- 'ind airesaluation oft iluii(lo rreiitatiorr is expel ted io tie
icomplieteid shortly thereafter. A contract frir the sult f i Ill' lo-- toiild associated spares is expected tii lie issued later
this year.

These logs will replace tire Unreliabile pitirneter lig in MOt ,t ISH'i aril( hEN logs Ili FLI ND)ERS aort COO TI k he mnajor
attribiutes of these new loigs are that tfhe\ are idual axis %sfil i ololits ii froth ifirei lions. are microprocessor-based, and
basvo an RS 232 serial outprut fur intirfalirig witli the logging slul-systeni in l1'rlLAPS

Global Positioning Systern (GPS)
'The joint prouject fur the acuiiitionr lit (;PS eqtuipmrent lor Ilii \DIt uigresseul during tfl'( vpar.'the IitIs'lugapifru Ser-

vic w ill auquire a number ot reu~uis'ers for srilp. hirjiliti oli)( Shl'rist,. 0 elikery is aintiiptatedr ini t9t89,

Simrad Sonar
D~urrng thre year ai project wvsils v'liupu'i for iw iu'leii'ri t 'sitting biridge reruoring uits It is likely that Ire(
ness injis t\ill be i.ituiri'i durringi this linarr iil]\a t\ jifi inia~illltiliit tit 111 uras ear Iit ship beunnies availale

Other Equipment
Sokkislia RF)2l.1 [01)M vi'~lli~iirit is rMM Iisr'tll 'VVI 0(Mip(nl'irt lte houg, range MIR u

7
s Both is ll lie sersir eu h\v

the Royaul Auistraliain Arriry %tlihtarv ligiliri'' rs gio D%\.54 and inui Ranugir %tRSttl continue iii service peirdinge the
introductinr of (;VS. scheir tfil nee'd for their relas eniferut %%ill ill, reis'ou'i. Raxtien 01)1719 vt: or oi~undeurs hl
breen acquiredh to i.ornplfe the lit of the( ISS. aridl sevral 5(1's iol soundiuer. tftde gauige airrl cuirrenit meter fra'eunderl~l
gone fielrd evaluiationi at Ine I lvrrgrapliic School.

'The Australian Dpeviltirriort Assistaince Bturreau has lriilii t fil u asi' ut ifess eiiiipirni for thInt lI rugraphu (fl
lice Detached Stirnes ii. includling:

Qubit tRAC/CIIART lVB logging arid processing systern.
Ravthfeon lE7 t tC aidr (den Itigitrac.
Kruptp Alias IDesriscripl.

A suite nil survessirg. computingarid drafting equipmnent is being aci~r~rre liii tIr I tyrlruigraphn I'nit. I I1tAS C AIRNS.
to allosv them to increase their sutprirt fror roperationis ii tfire Nrorth Qrieenislani area.

Trials
I NIAS MORESBY icarriedu out trials ofthfr'SS 12(10 moitioni i ilrriersatii (itting her last irihrn seasoin I hay.' ilini'
pensat inn is viewedl as air essential aspeict ni lr I IYI) APIS P'row(u'.

Boith MORES13Y suit INIAS FLIlNDERS commencerl a serie's oI trials. under carefully i ontrinlied conditions. 14) rieter-
mine the affects of 'ship stuiat on e~cliosounder lisplaemn'itI lit %arious speeds anil dept his iof water. RtesulIts tiidate in-
dicate that an enmpirical relatirinship ran he derived between the three variables lirr each vessel, which msll allow%
arutomatic conmpensation frir the effect Iii flYDL~AtS.'This wi relir'se one ot tine mrire obrvious iimirertaimnties in the ac-
curacy of soundlings oibtainred l ii (ritical shal loss areas suich a, 'T'orres Strait.

7'



OCEANOGRAPHY AND METEOPOLOGY

General

Te itd 'irog ra pher is responsible for the development of oceanographic anti meteorological policies. priorities andi
practices in the RAN. [he lDirector of Oceanography and meteorology IDOMI performs these functions onl behalf ol
the t-tdrographer.

Liaison is maintained with various civilian oceanographic organizations such as the CSIR() ans] joint projects are
undertaken from tine to time. Where possible. hydrographic units collect data for further analyisis by these organiza-
tions. Much of the Fleet Support emanates from the Naval Weather Centre INWC). NAS NOWRA. Specialised trainl-
ing in oceanography is carried orut in the Surface Warfare Officer lraioing Course at IAMAS WATSON and at the Aus-
tralian joint Maritime Warfare Censtre. Outside these areas oceanographic work falls toc IIMAS COOK and the AODC.

HMAS COOK

UINIAS COOK has had a variedi and eventful vear which has includedl eight oceanographic cruises, four dockings and

the role of review ship for the RAN 75th Anniversary Hleet Review.

Oceanographic Cruises
All of the strip s operations sir the year wvere casrriedi out iii the 'asmia Sea. TIwo SEANAI' Cruises were conslsitest
betsrepen Sydney ansI Cook Strait, The aini ofi these c;raises is as tos stulie Il effect of Ilt svrater columnn ssd sea floosr
sin acoustic propagation over long iicean pthls. D~uring iev August Setlitnlsher i raises sssssuctes ill the isteanic wIts-
ter. the ship visiteud Ll.ltleisic isl Febcruaryv. in thre oceansisc sins suer, a visit was nmade to Nelson.i

The remsainder of the year's wvork inicluded]
a. lInvestigations across the Tasmsan Fronts . thte tbounda~sry lt'twessaspsan Sea asIr( Csoral Sea wvater:

b. An acoustic arid gessisissical susrvev over thle precdictedl positions of a sea noise situ volcaic iscentre located 400
nmiles nosrths east oii I Ilart:

r. A bathi'vissetric air( geological sssrs i sit ths lassCss suirs irs' at lie sastert ends of tBass Strait Dlredlges wevre
c~arriedl it tlos (sffesct gessisgit al samrples: situ]

d. Trials ol tuhe Asisust a. Deets Os can Htomisr Expssrimen'!t tAltt Iki eslssitetst sit a Isressire test at 1t000mc as part
ot thre CSiRO s 131 NYII' expiersiment.

Other Events
Oil leaks from the controllahie i'itchi t'rstellsrs ands retpair, tos Ilst .\s tire Rissitis' isisesilated dockiicgs in August.
laiir and Marsh. From Noistrler to laid D ecembier ilie sit ij csitstr%%enit its Itstermedsiia te lDsss inig at the State Dock-
yardi. New\castle.
The highlight at the vein was Ihstil iis arlt ilsatissi is lthe KAN ,ith lan \ssss 5ia Fle iet Rsiev. Asdmsiral oif the Fleet
I-RfIlthe p'rince Philip. lDnke sot Fkiirisurglt Kt; KTO I t\ 3I!,. is isis d hip, trauiss ven inssatisons froni the flag sdeck oh
fIMNAS COOK ensurinsg a \ erv % isilile sule sir ics' Mamrie St iis e hai

Australian Oceanographic Data Centre

''lsts lirogiaplier opjerate's ie Asustralians tsseastssgr~lps Dl)ta Cultsi \I iI tMC ansd It\ tsntstisttal agreieent is tli
Australiai. Natiosnal Csuorsdinatosr sir the Intternatiosnal t tsassgashs Itl its Imalttgs srtsgratrctce. [Isis prograccr ss
opjerated liv the lntergssvrrsmetstal ts.eatcisgraslsi I :stsrssiss. art ugilsi of L' INISCO. W\ithtin the I tydrutgrapii
Service, the AODC is respossnsibsle fir Ilit acqsuisitions sjsslitx 4 istuil.~ ituir(i a t sal so i oatstgrlshis data and rthe slis-
senitcatioo of inlornaisr tos the Asustralians lDtfstse [sorsi and lite ( iiliats oni tssluusti

Bathythermal Data
irel( AOI)C is cosntircuinsg ts as.sqssie r-ass tempetsratuire tiata. si lls's ledi using Expendstsabtle tlt itverttrtgrapi pirosii'

IXB'Isi. This y'ear a pjrtsxinsatel\ 5.ttttt MIIT osisinaffirs liasv livent si s-i. svt oh te ajssitv s itrriscg fromt the RAN
and RN/N.This data will hie addsed Is the snationsal bltheirmnal sta bank tritest the sit s'stigapsis. tsnsttr smilily
becotmes operational at somie stage is lit fist tre.

Luster an agreemnit with tie I 'iiltit Statses Natioinal I ttanotgrapslsl D ata Cesiter t\Ni tCl :tlst AOIII has bteen Isir-
wvardting antaloigue XIII'trat ss. traits stiltslithe RAN atru RN/N. Its ihe ( siitisi nto iital torm To s]lte. user t14,0001
/131 oblservationrs liars' betsn iligitiseil irtheli I'S Nt tDl. Its otrder Its steel Isis itttenatiistsl restponrsibilities ilie [I\-
ulrcgraphler requlests that tists d it' h ri ltlest irs ilie \\tll lDsta 0-11s1-Ts'A It( Is s'it'grapisvt stila art Itirt'. Whlen tire
isetessary compuisting and tctstlstiwtr rtsisut vs tiret' asailahile thei MMs ti\t ill liii s' all 'itstral'art t(tsllestet sl,]ata

'Ihe AODC is jiresently makincg elfforts ts iat clsire. sits statn. a rii t sttthstitem rint tI,' S \,tissttl 0I Isascii andi \V,
nctssjlteris. .-\insitratissr (Nt A~t ic otareihtsutts it' las k oft in-seissss s ssssptlittg ssspspss [Isi, systerms will assist w\ills
the auitomantions it tire sqtslitv s sttrii oi XIII sta suit has liven spse li ills sit's dvslotles Isi Isli, task 'iT'e srserct is
calleth ie Qualit\ tunprssrtt'il t'rtttili S% stlts IQI 1,1

Services
rDuring the year the AIIIC cointitiuedtt iro tirtde issiteti sitsrlialitt lto Dletitit lis is tlaed reo'irts in mering thei

oceanographic asi( mreteoirologiscal coinditioins affectinig Nass a opitlittes li statusrs''rsIsi's itu s asisus shr~sil eilits'
ments. Aduitional informeations was prttvistt' ts a rnumbier sit itelette agent it's aitd iires tusles isis erisug a ranige of
marine s(i este relted Itoris.
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ALL INA DAY'S WORlK
OCEANOGRAPHIC STATION SOUTHERN TASMAAN SEA HMAS COOK



The AODC received a large number of requests for information and data from both within Australia and from over-
seas. Major requests came from the following agencies ;-
1. N.S.W. Department of Agriculture. Fisheries Research Institute.
2. ABC National History Unit.

3. Department of Agriculture. Fisheries Research Institute. New Zealand.
4. National Institute of Oceanography. Physical Oceanography Division. India.
5. Ministry of Lands. Energy and Mineral Resources. Fiji.
A number of requests from both Defence and civilian agencies could not be completed due to the lack of resources.

AODC International Activities
IGOSS. The AODC has continued its involvement with the Integrated Global Ocean Services System IIGOSSI pro-
gramme of the IOC as a result of the Hydrographer's responsibility as the National Representative lor IGOSS. Efforts
are underway to establish a Specialised Oceanographic Centre SOC as a cooperative venture with the Bureau of Me-
teorology. The SOC is intended to manage IGOSS data for the South Pacific region. Access to this real-time data is of
interest to a wide range of users including search and rescue, fisheries and defence. CSIRO. Division of Oceanography
have already expressed considerable interest in this proposal. The implementation of the SOC is dependent on the de-
velopment of the tlydrographer's oceanographic computer facility and other necessary resources.
lODE. The AODC has had limited involvement in the IOC's lODE programme this year. A National Report on lODE
activities was submitted to the Twelfth Session of the IOC Working Committee on lODE held in Moscow during De-
cember, 1986. Attendance at this meeting was not possible due to a lack of funds.
In June. 1987 the Officer in Charge of AODC acted as a consultant for the 1OC in a Mission on lODE matters to Thai-
land. Philippines. Indonesia and Malaysia. This Mission examined the oceanographic data management infrastructure
in each country and made recommendations on ways of improving data management and increasing national involve-
ment in the IODE programme. The findings of the Mission were reported to the Fourth Session of the IOC Regional
Committee for the Western Pacific IWESTPAC IVI held in Bangkok. 22-2ti June. 1987.
The AODC is distributing nationally a number of data and information products developed within Australia or ob-
tamed internationally from IGOSS or other IOC programmes. these include :-
1. Western rasman Oceanographic Analysis Charts produ ed by the Naval Weather Centre. NAS Nowra.
2. (lobal Sea Surface Temperature Charts produced by the Satellite Data Services Division of NOAA.

3. Monthly Sea Surface Temperature and Temperature Animaly charts covering the Canadian area of interest pro-
duced by the Marine Environment Data Service as an I( ;( S product.

4. Monthly Mean Sea Level in the Pacific and Sea Level Anomaly charts. produced by the IGOSS Sea Level Pilot
ProjectiSpecialised Oceanographic Center tISLPP/ SO(C in I lawaii.

Facilities
The AODC is continuing to use a commercial computing hurau to provide limited cmputing support. Efforts are
underway to develop an in-house computer facility that will vinale the .\O)DC to meet its responsibilities more fully.
The present lack of adequate computing facilities is restricting activities and limiting the AODCs capabilities. For this
reason there has been little progress in processing. arcthiving and distributing data collected by HMAS COOK.
Recent staff changes have also caused a number of difficulties. Due to the specialised nature of AODC's functions suit-
ably qualified staff ate difficul to recruit and require iconsiderable training and experience before becoming fully pro-
ductive. The possibility of acquiring additional staff to manage the rapidly increasing volume of data and to provide
the necessary services is low.

Naval Weather Centre, RAN Air Station, Nowra (HMAS ALBATROSS)

The Naval Weather Centre (NWC continues to provide both aviation and maritime units with extensive enlvronnien-
tal support on request. During the period Jul 1486 to lune 1987 the output of tIhe NkVC has increased by 54%. with the
majority of the increase requested by Fleet Units.

Meteorological Forecasts
During the period July 1986 to June 1987 the number of signals emanaticg from the N\VC in response to specific re-
quests for meteorological ant climatological forecasts and data. totalled It 754. am increase of 19 2% over the previous
twelve months. Some of this im rease can tie attributed to an intense period of aitivity during RAN 75th Anniersary
celebrations %%hen multi-national Fleet Exeriises wvre held and o onmprvhen-.ise enironmental support isas pro ided
to all participants.

Oceanographic Forecasting
Demand for both the weekly Western Tasman Sea oceanographic analysis and Acoustic Sonar Range Predictions
IAUSRAPSI continues to grow. with AUSRAP requests increasing by t 1% during the last twelve months.
Real time oceanographic data continues to be sparse with the major contributors being RAN Fleet Units and CSIRO.
Hard copy colour enhanced computer imagery obtained from satellite information is now obtained from CSIRO
Aspendale.

A billet has now been established for a dedicated Oceanographic Officer and when filled a weekly analysis of the
West Australian Exercise Area will be instigated.

9



"4.1 - I"- - -IV- -A

be If .,tac

idaur andf"' puaduct ha* be ou.i 1&v co4w 6d o i meWo a1 fti to&k

ee*~rinuqaaswripginad amiy ?5% a1sPmt

-apasb -it -o m l l -n -id .h a .1 ...

~m~ftin~sbmoset ON dldwsas'betaaiQu
stmodu Thi bb of. id the saif tobeI d ldctm n-~ ha ateismifi dle i e oudcnuhe.i

ofe path'~pof1r fsma om

I~ Z=C

jib.t'r
~ **.W

mu ~ ~



/

Chart Distribution

During 19687 the Chart Distribution Centre has had two relocations within the building so that renovationp could be
carried out to provide the much needed space for the Hydrographic Office's expanding requirements. These mave-
ments caused some disruption to the service but every endeavour was made to keep delays in supplying charts to a
minimum.
There has been some difficulty in securing staff for the Distribution Centre. The section has been understrength by
three for a considerable part of the year. Having experienced and stable staff can partly make up for vacant positions
and the efforts of all concerned in working under difficult circumstances during the various office moves have been
very much appreciated.
The HYDROSTOK computer system has had software changes that enable better reporting and recording of chart
sales and issues Information. The machine continues to be a useful and efficient device that supports the operations of
the Chart Distribution Centre.
The chart agency network has expanded this year with 81 outlets in Australia and 12 Overseas giving a total of 93.
During the financial year 1986/87. the total sales of charts and publications was $813.191. a decrease of $7.634 j1%)
over the previous year. The total return to the Commonwealth has increased due to more sales tax being collected.
Further details of the year's turnover can be found at Appendix IV.
The 1987 ANTI was distributed through ACPS. The turndown in items sold and monies recovered reflects this change
in marketing. Some $45,0(0 in sales of tide tables was recovered through the AGPS trust fund account.

Records and Library

The Hydrographic Office Records and Library section provides a specialised service supporting hydrographic and
oceanographic activities within Australian states and territories and overseas.

During the year survey sheets were received from the RAN Survey Units and other sources as listed in Appendix Ill.
The Library has also sent 19 Records of Survey to Australian Archives at Villawood.
The position of temporary Library Officer Grade 2 has been filled, releasing the previous Library Officer to Librarian
Grade 2 to establish an information system.
During the past year. the Library has received books to the value of $2,366 and over $2,000 in periodical subscriptions.
Through Defence Information Service. the library has received inter-library loans for its users and supplied inter-
library loans to other libraries. In mid 1988. the Library will receive an on-line computer terminal which will be used
to simplify library administration.

L.s



SURVEY SUPPORT
General
Ile Survey Support section of the Hydrographic Office serves both cartographic and operational aspects of the Ify-

drographic Service. Its major ongoing functions include Notices to Mariners and the Tidal Branch. The section is also
responsible for quality control of hydrographic data, sailing directions, nomenclature, maritime boundarias and the
collation of GEBCO ocean sounding data. Survey Support is the focal point for all external queries of a navigational
nature and for liaison with national and international authorities on navigational and hydrographic matters.
Established after the 1984 complement review, the section is staffed both by naval personnel and by civilians, the
head of section and three others having recent seagoing command experience. As well as the examination of all in-
coming data. section staff provide user input to the editing process for all new charts and new editions. Responsibility
for the maintenance of standards documentation for hydrographic units rests with the Deputy Director. Survey Sup-
port. and during the year work started on the complete revision of 'Australian Hydrographic lnst-uctions' (AHII. A tar-
get date of January 1988 has been set for the new publication, which will incorporate all extant orders and memor-
anda, plus those sections of the Royal Navy's 'General Instructions for Hydrographic Surveys' (GIHSi which have
been adopted by the RAN.
Section personnel are also available to provide advice and practical expertise to special projects and other develop-
ment areas. During the year considerable effort has been spent on the evaluation of the tender responses and Project
Definition Studies for the HYDLAPS project. Some work has been carried out to quantify the accuracy of soundings
obtained at sea with the object of defining more realistic depth standards. As part of this study. MORESBY and FLIN-
DERS were tasked to carry out a series of trials under controlled conditions to determine the effects of ship squat.
MORESBY successfully completed her trials at the end of June. with encouraging results. It should now be possible to
model the effects of squat at any speed or water depth. and incorporate the model into HYDLAPS software to provide
on-line correction for this effect.
The Quality Control Officer is a member of the implementation team for the tlydrographic Information System lHIS)
project.

Notices to Mariners

The section is now full' staffed with LCDR Mark Bolger RANEM appointed to the vac ant Superintendent's position
and Mr. George Penon as his Assistant.
Although the quantity of data flowing into the section has slo,.i no decrease, there were fewer Notices issued during
the year. This was due in part to a conscious effort to reduce the burden on the mariner and promulgate more informa-
tion of a less urgent nature by Revised Print action. Queries trom other government ago'ncies and the public remain at
a high level, and the section archives provide a valuable sourime of historical data which is regularly accessed.

The number of Hydrographic Notes received (luring the year from all sources again showed a decrease over the pre-
vious year. The reasons for this are not plear.

Full use is made of the personal computer an(d laser printer a.quird b the sei( lion in 198t. The system supports word
processing, database and desktop publishing appliiwatins and i, us .d to (oimpile all Notices and maintain the cumula-
tive lists. Studies are in hand to investigate I urtier automation I Nt i(e o I tariners tunt ions.

Statistics for the period are as follows 11985/6 figures in bra, ketsi

Hydrographic Notes from IIMA Ships 112 it 21
Hydrographic Notes from other soures 89 It 11
Notices to Mariners issues 58t t021
Blocks for Charts 32 :ttt0
Notes/Cautions for Charts 44 14i1

RAN vessels rendering 5 or more I tydroraihi Notes diting the N val ie,

T( )RI 'K

HFEIAN\t
FI.I Nri,:Rs
T(\VNSVILLE 5

The remaining 51 Notes were rendered bv 24 RAN iiiits.

Tidal Branch

The work of the Tidal Branch lalls into lour distinct categoiries
Production of Australian National Tide Tables IANtir:
Support for cartographic work:
Support for survey operations:
Special projects and support for external activities.

Mr. Alan Marshall was confirmed in the position of Tidal Officer alter (.arrving out these duties in an acting capacity
for several years. The Australian Government Printing Service is now the commercial marketing authority for the Aus-
tralian National 'ride 'Fables. Predictions for inclusion in the 1987 ANiT were proiduced le the Hinders Institute for
Atmospheric and Marine Sciences IFIAMSI (53 porlsl. The Institute (f )ceanographic St iences (Bidston, tIKI 7 ports.
The Department of Marine and Harbours. WVA 14 portst. Asso( fated Survevs It port i and the I 1\ drographer of the
Navy IUK) i port). Predictions for a further two ports were prodiuced by the section
The 1986 edition of ANTI' is in the final stages of compilation and %%,ill include tidal height predictions with phases of
the moon for 70 standard ports, and one entry for predicted tidal streams.
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The supply of survey datum adjustments for the cartographic sections of the Office continues to be a major task of the
branch. The need to recompile many new editions of charts on the LAT datum has required a re-examination of all the
original surveys, many of which have datums which are difficult to reconcile with LAT. or for that matter any other
modern reference plane. Support for RAN surveys has also posed problems in certain areas, especially in northern
waters where the paucity of existing tidal information and the complexity of the tidal regime have made it very diffi-
cult to supply robust tidal models at the start of a survey.

The two main areas of development have been the tidal database and the introduction of a unified national tidal da-
tum. Despite the inconvenience of having to change computer systems twice during the year, steady progress has
been made in the development of the tidal database and associated applications programs. When complete. the data-
base will contain the constituents for all standard and secondary ports, plus benchmark data and programs for predic-
tion and analysis.

In due course this will lead to the publication of more comprehensive information in the ANiT. Mr. M. Hanigan. who
joined the section in 1986 as a technical assistant, has undertaken much of the software development for the database.
A suite of BASIC tidal programs for the HP-85 computers in the surveys ships has been completed. It includes a tidal
streams analysis program and a very useful co-tidal reduction program sui;able for diurnal or semidiuroal waters.
These programs can be converted to run on other systems and will be included in the processing software for HY-
DLAPS.

Considerable work has been put into the formulation of proposals for the unification of chart datum in the Australian
area of responsibility. Although LAT is the preferred datum plane. there are areas rf very small tidal range where me-
teorological effects dictate a datum level below LAT for practical purposes. A discussion paper has been drafted which
will be tabled at the August 1987 meeting of the Hydrographic Surveyors Committee of the Association of Australian
Port and Marine Authorities. since the agreement of a port authority would be required before any change were made
to a port datum. If a figure of LAT + 0.2 metre is accepted as a realistic target for the first stage of any datum unifica-
tion program, then there are thirteen Australian ports which will require a datum adjustment.

The critical area of Torres Strait has been singled out for priority treatment in the datum unification program and a tar-
get date for 1 January 1989 has been set for the publication of new LAT editions of the four large scale charts covering
the Prince of Wales Channel and its approaches. From that (late all tidal predictions for Booby Island. Goods Island.
Hammond Island. Thursday Island. Ince Point and Twin Island will be referred to LAT in all relevant tide tables.

The Tidal Officer continues to be an active member of the Permanent Committee on Tides and Mean Sea Level.

13



SYSTEM SUPPORT

ADP Acquisitions

Hydrographic Information System (HIS). The HIS Contract has been awarded to GeoVision Corporation tAust.) and
the first hardware was delivered in May 1987. The concept is of a geographical relational database to store digital by-
drographic data to meet user information requests in a timely way.
Hardware comprises two HP 9840 series CPU's with 8MB memory and a total of 1.6 GB of disk storage. Connected by
a LAN, the two stand-alone workstations are DEC MicroVax 11 GPX systems with high resolution 48cm graphic
screens. Each will have 4MB memory and 160MB disk space. A high resolution colour raster plotter (400 dpil will be
utilised, and the system will be completed by a range of maglape units. digitisers and printers. Software. based on the
GeoVision GIS package, will be tailored for hydrographic data storage and retrieval. Applications software is currently
being written by GeoVision ahd includes contouring, sounding selection, modelling and image analysis.
Project completion is due in the first half of 1988. The Hydrographic Office software support cell has been involved in
all phases of the specification of the HIS equipment and software, and will continue to take an active role in system
installation and use. A project implementation team has been formed, with members drawn from the cartographic,
system support and survey support sections of the Office.

COOK Data Logger. HMAS COOK project funds were received to purchase a used HP 1000 computer system to pro-
vide a land based system for software support of the ship based system. This was installed with considerable difficulty
owing to hardware and operating system incompatibilities.

Autochart Software. Software to allow the direct generation of grids and borders as a part of the chart features was
purchased. Both Mercator and Transverse Mercator projections are supported.

Status of ADP Systems
Owing to the building renovations. Autochart has been relocated twice during the year. This. coupled with a major op-
erating system revision, has resulted in a significant disruption to the workflow through this charting system.
The HYDROCOMP project will become more aligned with the HIS project to the extent of sharing processing power.
peripherals and some software during the initial stages.
HYDROSTOK is functioning with little software support due to the limited scope of the application and lack of com-
plexity of the system.
The five Personal Computers supplied in 198ti are being used in diverse roles. Tasks ranging from word processing
through database training to tidal computations have been perloriewd on these machines.

Strategic Plan for ADP Support
No progress has been made on this project itue i a stall shorlag' The advent of large scale technology upgrades to
the Hydrographic workplace will necessitate modification to iht manning and funding of systems, software and hard-
ware support in the immediate future.

Databases
The Hydrographic Office is aware of the important ,i ot aii1uravt and a essible digital information. The major focus of
the Software Support Cell has been directed to%%ard ensuring that hialabase access can be effected via spatial methods
and that the host database is as flexible as possihle. Sol ware Support staff have been working with the HIS project
team to develop user views and database schemas lor digital I txdographi: Survey information. Experience in data-
base design has been developed through training and in-house practit al application.

14



PERSONNEL AND TRAINING

Personnel
The civilian establishment of 0oo has not been achieved due to severe staff ceiling pressures however an additional
trainee drafting officer's billet was established.
At 30 June 1987 the Terminal Staffing level was reduced to 77 PSA and 2 NDA positions. At that date all positions were
filled and 14 restaffing proposals were outstanding. It is expected that 8 of these restaffings will be internal promo-
tions.

(See Appendix V for details of Uniformed and Civilian staffing levels).

Training

Hydrographic Office
The RAN Hydrographic Office. as the only Australian authority involved, has continued to provide in-house training
in manual and digital chart compilation to ensure that charts in the Australian series adhere to the standards of the
International Hydrographic Organization. In support of the now internationally recognised Graduate Diploma in Hy-
drographic Surveying Course at the Australian Maritime College. staff members provided instruction in cartographic
procedures to students in Launceston.

One overseas student from the Solomon Islands Hydrographic Unit was given cartographic training which had been
arranged through the Defence Co-operation Program.
The introduction of new technology has required that intensive training courses in relational data base management
and the -C'" programming language had to be provided to selected members of staff.
Staff have been encouraged to undertake part time training at institutions and attend Departmental Development
courses. One Drafting Officer attended the 6 month H4 Course at HMAS PENGUIN. All opportunities to participate in
familiarization visits to ships and other Defence Establishments have been taken. Three Drafting Officers spent ex-
tended periods at sea in HMA Ships MORESBY and FLINDERS.

The Hydrographic Office provided the facilities for instruction and familiarization for Navigation and Underwater
Control courses conducted by HMAS WATSON. There has been a steady interest in UC teams from operational ships
being briefed by AODC.
Visits by students undertaking cartographic related (:ourses at various educational institutions have been made during
the period.

Places have been made available for secondary school students to atteod the Ilydrographic Office for work experience
in the fields of surveying. oceanography. cartography. computer science and administration.

RAN Hydrographic School, HMAS Penguin
During the year. the School has conducted two 114 Officers Courses (ii 22 weeks duration, three basic Survey Recorder
Courses of 12 weeks duration and one 15 week Advanced Soirs\ Recorder Course. In addition, several minor Equip-
ment application and Survey Refresher Courses have been undertaken. Students from Flji. Solomon Islands and New
Zealand attended the Advanced Course while one New Zealand officer attended the 1987 H4 Course. All other stu-
dents were RAN personnel.
The School was served by two Survey Motor Boats ISMB'sl throughout. School SMB 34t1 was detached in suppor of
Antarctic Survey Operaticns in the period December 1986 to April 1987. Training continued with the assistance of
SNB 3410 on loan from HNIAS COOK. Two additional tP85 computers have been acquired making five computers
available for student use. No other major items or equipment hase been acquired during the \ear,

A major review of the design and documentation of the current 4 and Basic Surve Recorder Courses commenced in
June and is due to complete in December 1987. To facilitate this. the 114 Course scheduled to commence in July was
cancelled. Given good progress in the documentation effort. the 1488 courses trill benefit from increased training ef-
ficiency.

Oceanography Training in the RAN
The Officer-in-Charge of the RAN's Applied Oceanographv Centre IAOCI is primarily responsible for the planning
and/or provision of all oceanographic training conducted in the RAN. The AOC is located within the Australian joint
Maritime Warfare Centre AIM WCI at NAS NOWRA ant is staffed by a METOC qualified officer of Lieutenant Com-
mander rank.

The four main users of oceanographic training are
a. UC category sailors IGeneral Service and Submariners at both basic and advanced levell:
b. SWOC and EXAC officers under training:
c. Fleet Air Arm (HS8t7 Sqn, HC723 Sqnl. and:
d. Fleet IPWT. Continuation Training.

To meet this demand the conduct of oceanographic training is split evenly between the Sydney area. primarily at
HMAS WATSON and HMAS PLATYPUS. and AIM\WC. Because of his geographically remote location OIC AOC
shares the Sydney-based instruction with the SWOC MEFOC fFiNIAS WATSON. the Oceanographic Staff Officer
(Hydrographic Office) and the ASW Faculty staff (HMAS WATSON1.
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The level of oceanographic training is forecast to increase significantly within the next three years because of the im-
pact of:
a. training METOC-qualified officers in-country. and:
b. the introduction of a computer-based, on-board sonar range prediction system.
The former is estimated to require an oceanographic module of between 6 and 8 weeks, probably to be conducted by
the Naval Weather Centre. The latter is estimated to require instruction at both the basic and advanced level of the UC
and UCSM courses, probably to be conducted in HMAS WATSON, as well as initial instruction to ships' ASW teams
as the system is implemented.

RAN School of Meteorology
Located within the Naval Weather Centre at HMAS ALBATROSS. the RAN School of Meteorology began operations
in 1949 when two students undertook the basic observers course. Last year nearly 120 naval personnel passed through
the school which now conducts 20 different courses ranging from one half day to 19 weeks duration. The School's pri-
mary role is to provide the basic training for RAN Meteorological Observers and to conduct those courses necessary
for all advanced category training. During the report period, one basic course of 19 weeks and three advanced wind
finding/radiosonde courses of six weeks each were held. These courses are accredited by the Bureau of Meteorology.
As well as observer training, the School instructs naval personnel from a wide variety of specialisations for periods up
to four weeks at a time. These include aircrewmen qualifying and refresher courses, Navigating Officers. small ships'
Flight Commanders. Electronic Warfare Systems Operators and junior Officers undertaking application courses which
include meteorological theory. As well as the RAN personnel instructed, the recently relocated Parachute Training
School has drawn on the School of Meteorology for familiarisation lectures on several occasions.
The School is manned full time by a Training Officer and a Petty Officer. Previously the student body has comprised
RAN personnel exclusively, but Army personnel undertook meteorological training during the latter half of 1986 and
the first Executive Officers Application Course for Foreign Officers Meteorology Course will be undertaken mid 1987.
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APPENDIX I

SURVEYS UNDERTAKEN JULY 1986 -JUNE 1987

Officer in Charge
Ship/Unit of Surveys Areas

HMAS MORESBY CMDR l.W. Leech RAN Port Hedland Inward Bound Vessels Route
S.W. Approaches to Sahul Banks
I-folothuria Banks
Ashmore Reef
Montague Sound (Boat Survey)

HMAS FLINDERS CMDR R.I. Willis RAN Star Reefs IPNGI

LEUT D.I. Myers RAN Woodlark Island IPNGI (Boat Survey)
(From 7 May 19871 Cape Otway

Murray Pass (Kent GpI
Port Giles
Bass Strait (Shoal Investigations)
WAessel Islands

HMAS BRUNEI LCI)R L.I. Gee RAN Bamaga Approaches
Cairns North

LCDR [.W. Paterson RAN Medium Draught Route (Turtle Gp)
(F'rom 19 December 86) Montague Sound (with MORESBY SMBs)

HMAS BETANO LCDR M.A. Hludson RAN Hlowick Island to Barrow Point
(Deep Draught Route)

LE17~R.R. Nairn RAN Cairns North
(From 5 December 861 Arnhem Land Reconnaissance

HYDROGRAPHIC OFFICE LCDR D.C. Bry'ce RN Vanuatu Bathymetric Survey
DETACHED SURVEY UNIT Approaches to Mawson Base

RAN HYDROGRAPHIC CMDR R.A. Cotton RN Torres Strait. Alert Patches
OFFICE 11lIAS BENDICOIj

XVOSR K. Slade Shoalhaven Bight
IHMAS WOLLONGONGI

SBLT 1. Kirby-Eaton A-thol Bay. Sydney Harbour

Details of the areas covered by these surveys can be seen in Plates I XVIII. Copies of surveys can he provided b%
request to the Director. RAN Hydrographic"Office. North SydneN .
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APPENDIX II

CHART PRODUCTION

DRAWING OFFICE PRODUCTION

1984185 1985186 1986/87
New chart published for general use 8 9 5
New editions for general use 16 37 14
Modified facsimiles of BA Charts 3 2 1
Notice to Mariners block corrections 15 18 32
New charts/diagrams for RAN use 10 12 19
Miscellaneous charts 2 1
Miscellaneous work orders processed 95 95 75

Stock replenishment (Reprints & Revisionl 334 389 370

Note: 1. The seventy five work orders processed by the Cartographic Section comprise reproductions of charts,
diagrams, graphics, forms, grids, certificates and publication material, prepared for the Department of
Defence and the Fleet.

2. There were 29 facsimile reproductions of Australian published charts printed by the United Kingdom
Hydrographic Department during the period.

CHART PRINTING
1984/85 1985/86 1986/87

New charts 8 9 5
New editions 16 37 14
Revised charts 167 243 164
Reprinted charts 94 146 206
Facsimile reproductions 0 2 0
Modified reproductions 3 2 1
Charts for Fleet purposes 3 4 4
Miscellaneous charts - --

Chart printing by RA Survey Regiment Bendigo. Victoria 396 charts. 174 550 copies.
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CHART STATISTICS 3066-7

PUBLISHED PUBLISHED TtWrAL
CATEGORYISCALE IMPERIAL NMKRIC PUBLISHED PIEED

Aus. PNG I:150 o0 28 48 76 200
Aus. PNG 1:300 000 48 11 59 101
Aus. PNG Antarctica 1:1 000 000 5 3 8 35
Aus. PNG, Antarctica 1:500 000 and 2 1 3 6
smaller
Large scale 1:5 000 to 1:100 000

Aus. 23 86 109 187
PNG. 27 2 29 38
Antarctica 2 0 2 2
Territories & Reefs 2 1 3 11

International charts 1:3 500 000 0 6 6 6
International charts 1:10 00 000 0 1 1 1
International charts 1:1 500 000 0 0 0 29
PC (Pleasure Craft Chartst 2 5 7 12
RAN Fleet Charts 160 0O0 seriesl 23 10 33 40
Diagrams I5 000 series) 19 12 31 40

Totals: 161 186 367 700

Included in the above figures are twenty four charts of British Admiralty origin limperial measurementl of various
scales. These charts are now included in the Australian series under the UK-AUS charting agreement of 1947. They are
maintained and reproduced as modified facsimiles with the British Admiralty chart number replaced by an Australian
chart number of an equivalent planned series.

The United Kingdom Hydrographic Department continues to maintain 53 of their originally published charts in the
Australian area of charting responsibility. These charts are included in the planned totals above under their respective

series.

DESCRIPTIONS OF NEW CHARTS

Aus 519 Ward Hunt Strait to Star Reefs (published 14-11 -it
This chart falls within the planned PNG 1:150 000 scale series. It %%as designed following HMAS FLINDERS' survey of
1986 to provide a deep water passage from Ward Hunt Strait northward through the shoals and drying areas of Star
Reefs into the north western portion of the Solomon Sea. Rectified Landsat imagery was used to delineate the sub-
merged and drying reefs surrounding Star Reefs Passage. The actual area surveyed and considered safe for navigation
is supported by a magenta broken line boundary. All other areas of the chart are noted and considered dangerous for
navigation.

Aus 751 Houtman Abrolhos and Geelvink Channel (publishid 24-1 1-861
At scale 1:150 000 this is another product in the planned Australian series of standard navigation charts. Situated on
the south-western coastal area of Western Australia it adjoins chart Aus 752 published in June 1985. The chart portrays
the deep water channel between Geraldton and the Houtman Abrolhos Islands and reefs, a distance of approximately
40 NM. Included on the chart are plans of Port Gregory (1:20 0001. Recruit Bay 11:50 000) and Good Friday Bay t1:50
000). This chart now completes the coastal series between latitude 28°10'S and 35*30'S at this scale.

Aus 416 Montebello Islands to Geraldton (published 17-1f-861

Aus 417 Geraldton to Cape Leeuwin (published 1- 12-861
Both charts in the planned series 1:1 000 000. together with chart Aus 415 published in June 1986. are significant in
providing a means for long distance ocean route planning from the Southern and Central coastal ports of Western
Australia northward to the Indonesian Islands. Limited ocean detail has been recorded from the shoreline to the 30
metre contour depth and large scale charts need to be consulted for this information. As a result of the publication of
these charts. British Admiralty Charts BA 1055 and BA 1033. published 1883 and 1877 respectively, have been can-
celled.

Aus 4060 (int. s01 Australasia and Adjacent Waters Ipublished 16-4-871
Publication of this chart now completes the World International Series deve!oped by the International I ydrographic
Organisation IHOI. at scale 1:10 000 000. Australia. as an appointed "producer nation" by the IHO. has now met its
current responsibilities to compile and publish specific International Charts. Aus 4060 has immense value as a route
planning chart from Australia. north to the Indonesian Islands. Papua New Guinea and the Solomon Islands. eastward
to New Zealand and the South Pacific Islands of Vanuatu. New Caledonia. Fiji and Samoa.

19



DESCRIPTION OF NEW EDITIONS

Aus 3W Port Moresby to Oranserie Bay iprinted 4-7-861
The chaft was updated to include RAN supported surveys and private company surveys from Orangerie Bay, west to
Cape Rodney. Satellite imagery was examined and the estimated extent of submerged reefs has been indicated by a
danger line symbol in the areas leading to Table Bay and Orangerie Bay. Unsurveyed notes and areas preferred for
navigation are suitably displayed on the chart and a reliability diagram has been included. Although this chart is of
imperial measurement and would not normally be digitised. this an exception to the rule and total digitization of the
chart was effected.

Aus 155 Approaches to Melbourne tprinted 27-6-861
Chart is now a digital edition and includes several coastal area surveys by Public Works Department. Topographic de-
tail was adjusted in accordance with surveyed information. A general update was made in the area of Aus 154.

Aus 4003 (Int. O03) (printed 17-7-861 Indian Ocean. Australia - North Coast and Adjacent Waters
General revision was carried out and magnetic variation curves and values updated.

Aus 193 Jervis Bay and Approaches iprinted 1-8-861
Chart is now a digital edition. Topographic detail has been adjusted following corrections to established marker val-
ues. Plan of Darling Road was removed to indicate total extent of Naval Exercise Area.

Aus 113 Port of Frmantle Iprinted 24-10-86)
Digital edition effected. Included are Department of Marine and Harbours' surveys to 1985 of Swan River. the area
south of South Molle breakwater to Challenger H-arbour, Fishing Boat Harbour. the spoil ground and foul ground
south-west of South Molle breakwater. Sounding datum was amended to Port Datum.

Aus 237 and Aus 238 Brisbane River [printed 24-11-86 and 4-12-861
These charts were revised to include changes to light sectors and leading lines throughout the entrance reaches to the
Brisbane River. Both charts were processed for general update of accumulated information.

Aus 506 Hood Point to Rothery Passage (printed 6-I-B7 I
This chart was revised to include coastal surveys from Burumai Point to Cape Rodney. The total extent of information
recorded on this chart has been digitised. Reef and island positions between Toveli Entrance and Rodney Entrance
have been adjusted to agree with large scale chart Aus 623. Feature details at various points of the coastline have been
adjusted to agree with later topographic mapping. A reliability diagram has been included on the chart.

Aus 832 Cape Flattery to Barrow Point iprinted 12-12-861
Reef positions around Two Mile opening were corrected lollowing I IMAS BEXANO's observations and information
received from the Australian Survey Office. Adjustment of topographic detail was effected for Lizard Island and sur-
rounding islands and reefs. HMAS BF3I'ANO and I IMAS FLINI)ERS t)eep Water route survey between Barrow Island
and Lizard Island has been included. Other surveys included are tIe Medium Draft Route south of Nymph Island to
Maxwell Reef IHMAS BRUNE1I. Lizard Island to Cape Flattery (MAS FLINDERSI and surveys by HMAS BRUNEI
and BETANO further south.

Aus 14 Groote Eylandt (printed 18-5-871
This chart was updated to include BlIP Engineering survey ot Connexion Channel. Winchelsea Island twestern pointl
to Burley Shoal. Connexion Island position was adjusted in accordant e with latest topographic mapping details Plan
of Milner Bay was affected by the survey and the topographic detail adjusted.

Aus 4709 (Int. 709) tprinted 27-3-871 Southern Ocean, Australia, South Coast

General revision was carried out and magnetic: variation curves and values updated.

Aus 4 Approaches to Weipa lprinted tI-5-tt7I
This chart was revised to include RAN survev ot Alhatross Bay area sooth ol Wooldrum Point and in the Embley River
surveys by the Department of Harbours and Marine. Queensland. \mendments were .iade to navigation aids and the
topographic details of the chart was adjusted in aL ordance with later mapping information.
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LIMITS OF NEW CHARTS PUBLISHED

Published
Number Title and Limits Scale Date

Aus 519 Papua New Guinea - Ward Hunt Strait 1:150 000 14-11-86
to Star Reefs Passage

Lat. 8°08'09".2S 9°39'00"OS
Long. 149°18'35".8E 150*12'00".OE

Aus 751 Western Australia - Houtman Abrolhos 1:150 000 24-11-86
and Geelvink Channel

Lat. 28e10'36".5S 29*03'00".0S
Long. 113*23'00".OE 114*56'54".3E

Plan - Port Gregory 1:20 000

Lat. 28*10'42".OS 2812'06".OS
Long. 114*13'20".4E 114*15'06".OE
Plan - Recruit Bay 1:50 000

Lat. 28*24'12".OS 28*28'48".OS
Long. l13*42'37".OE 113*47'00".OE

Plan -- Good Friday Bay 1:50 000

Lat. 28*40'36".0S 28*45'12".0S
Long. 113045'00".oE 113*49'24".OE

Aus 416 W,\'estern Australia - Montebello 1:1000000 17-10-86
Islands to Geraldton

Lat. 9°38'00",OS 29V10'20 JS
Long. 109°44'00" OE 1 16*19'48".oE

Aus 417 Western Australia - Geraldton 1:1000000 1-12-86
to Cape Leeuwin
Lat. 28

0
00'00".0S 3650'03

' . 5 S

Long, 110
004'10".5E 116°40')0".0E

Aus 4060 Australasia and Adjacent Waters 1:10 000000 16-4-87

tint. 60) Lat. 2036'16".IS 51 '00)O0" OS
Long. 104°O0)'00".OE 1670 57'55.5WV
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LIMT OF NEWv EDITIONS PUBLISHED

Now
Edition

Number 1thi. and Limita Scale Date

Aus 380 Papua New Guinea - Port Moresby 1:300 000 4-7-86
to Orangerie Bay
Lat. 9*23'00".OS 11*0850.OS
Long. 147*04'O0".OE 149*52'59".OE

Aus 155 Victoria - Approaches to Melbourne 1:37 500 27-6-86
Lat. 37*48'30".GS 38*01'43'.8S
Long. 144*40Y'0.OE 145*06'24".OE

Aus 4603 Indian Ocean. Australia - North 1:3 500 000 7-7-86
(tnt 603) Coast and Adjacent Waters

Lat. 01*000.0S 22*00'25'.OS
Long. 115*10'0O".OE 148*30'00".OE

Aus 193 New South Wales - Jervis Bay and 1:37 500 1-8-86
Approaches
Lat. 34*59'00".OS 35*12'14"~.2S
Long. 150*39'54".OE 151*07'26".3E

Aus 113 Western Australia .- Port of Fremantle 1:7 500 24-10-86
Lat. 32*01'47".5S 32*04'26".OS
Long. 115*40'48".7E 115 045'44'.3E

Aus 237 Queensland - Brisbane River, The Bar 1:12 500 24-11-86
to Lytton Cutting
Let. 27*1845".OS 27*2544'.7S
Long. 153007'51".2E 15:1*12'48".OE

Aus 238 Queensland - Brisbane River 1:12 500 4-12-88
Lat. 27*24'37".7S 27*29'03".OS
Long. 153*01'09".OE 153'08'59".OE

Chart includes plans - Bulimba Reach 1:7 500. South
Brisbane Reach 1:5 000, Town Reach and Shafston Reach
1:5 000. Hamilton Reach 1:7 500.

Aus 506 Papua New Guinea - Hood Point to 1:150 000 6-1-87
Rothery Passage
Lat. g955'00'.OS Ii*4730'.OS
Long. 147*18'00".OE 14tt049'00".OE

Plan - Cheshunt Bay 1:50 000
Lat. 10*07'30".OS 1011810011.0s
Long. 148*13'30".OE 148*26'00".t)E

Aus 832 Queensland - Cape Flattery to 1:150 000 12-12-86
Barrow Point
Lat. 14*1600.OS 15*13'46".5S
Long. 144*30'00'.OE 14t103'54".2E

Chart includes plans -- Cape Flattery 1:45 000.
Howick Group 1:75 000

Aus 14 Northern Territorv - Groote Eylandt 1:75 000 18-5-87
Lat. 13*23'30".OS 14*05'30"OS
Long. 136*09'00".OE 136*36'11 .oE

Plan - Milner Bav 1:7 500
Lat. 1351'03'.OS t3*5212.OS
Long. 136*24'30".OE 1360 25'21'.oE

Aus 4709 Southern Ocean - Australia. 1:3 500 000 27-3-87
lInt 709) South Coast

Lat. 31 00'00.OS 47*31'00".OS
Long. 111o54'00".oE 145*40'00".oE

Aus 4 Queensland - Approaches to Weipa 1:75 000 15-5-87
Lat. 12*25'00".OS 12*52'13.OS
Long. 141*27'00".OE 141*54'09".OE

Plan - Port of Weipa 1:15 BOO
Lat. 12*39'09".OS 12*42'01'.OS
Long. 141*48'03".oE 141*53'30.OE
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CHARTS IN PRODUCTION (30th June 1067)
NC - New Chart.

NE - New Edition.

Chart No Category Title Scale State

Aus 119 NE Approaches to Esperance 1:75000 Western Aust.
Aus 59 NC Plans in Port Dampier Western Aust.
Aus 195 NE Port Kembla & Wollongong 1:25000 N.S Wales.
Aus 58 NC Approaches to Port Dampier 1:37500 Western Aust.
Aus 112 NE Approaches to Fremantle 1:37500 Western Aust.
Aus 332 NC Zuytdorp Point to Geraldlon 1:300000 Western Aust.
Aus 763 NC C. LeGrande to Cape Pasley 1:150000 Western Aust.
Aus 57 NC Dampier Archipelago 1:75000 Western Aust.
Aus 724 NC Fog Bay to Port Keats 1:150000 N. Territory
Aus 725 NC Port Keats to Victoria River 1:150000 N. Territory

Aus 728 NE Eclipse Island to Cape Voltaire 1 :15000 Western Aust.
Aus 320 NC Browse Island to Adele Island 1:300000 Western Aust.
Aus 828 NE Palm Islands to Brook Islands I 1:50000 Queensland
Aus 260 NC Broad Sound Channel & Shoalwater Bay 1:75000 Queensland
Aus 613 NE Marion Reef 1 150000 Coral Sea
Aus 835 NE Cape Weymouth to Caimcross Islets 1 :150000 Queensland
Aus 814 NE Point Danger to Cape Moreton 1 :150000 Queensland
Aus 256 NC Cleveland Bay & Approaches 1:50000 Queensland
Aus 257 NC Townsville Harbour & Ross River Entrance 1:7500 Queensland
Aus 54 NC Port Hedland 1:7500 Western Aust.
Aus 200 NE Port Jackson 1:20000 N.S. Wales
Aus 207 NE Approaches to Newcastle 1:25000 N.S. Wales
Aus 294 NC Endeavour Strait 1:75000 Queensland
Aus 296 NE Goods Island to Proudfnot Sflial 1:75000 Queensland

Aus 292 NC Adolphus Channel to Prince of Wales Channel 1:75000 Queensland
Aus 343 NC Whidbey Isles to Cape Conedini 1:300000 South Aust.
Aus 117 NE Gage Roads & Cockburn Sound 1:25000 Western Aust.
Aus 236 NE Moreton Bay 1:75000 Queensland
Aus 248 NC Port Clinton 1:25000 Queensland
Aus 299 NC Thursday Island and Approa he, 1:12500 Queensland
Aus 52 NC Entrance Channel to Port I I.dlad 1:25000 Western Aust.
Aus 467 NC Cape leeuwin to Eqperance 1:1500000 Western Aust.
Aus 839 NE Cairncross Islets to Arden Islet 1:150000 Queensland
Aus 701 NC Vrilya Point to Duyfken Point 1:150000 Queensland
Aus 314 NC Sahul Banks Western Sheet 1:300000 Timor Sea
Aus 53 NE Approaches to Port Hedland 1:50000 Western Aust.
Aus 293 NC Prince of Wales Channel 1:37500 Queensland
Aus 235 NE Approaches to Moreton Bay 1:75000 Queensland
Aus 822 NE Port Clinton to Percy Isles 1 :150000 Queensland
Aus 614 NC Herald Passage to Turtle Island 1:50000 Coral Sea
Aus 291 NC Vigilant Channel 1:37500 Queensland
Aus 476 NC Mackay to Port Moreshy 1 :1500000 Queensland /PNG
Aus 4 NE Approaches to XVeipa 1:75000 Queensland
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DIGITAL CHARTS PUBLISHED (See Plate XXVIII

The following charts have been processed through the "Autochari* system. which has been in productive operation
since 1979. Digital capture of information has been effected for topography, bathymetry. nomenclature and symbol.
ogy including navigation aids.

Published
Numuber Title Scale Date State

Aus 5060 Australian Fishing Zone Limits 1:10000000 NE 14-11-84 -

Aus 4060 Australasia & Adjacent Waters 1:10000000 16-4-87-
Aus 758 Point D'Entrecasteaux to Point Hillier 1:150000 21-3-80 Western Aust.
Aus 757 Cape Leeuwin to Point D*Entrecasteaux 1:150000 13-2-81 Western Aust.
Aus 105 Wedge Island to Lancelin 1:50000 27-5-81 Western Aust.
Aus 118 Plans in West. Aust. west and south coasts -_ 27-5-81 Western Aust.
Aus 756 Cape Naluraliste to Cape Leeuwin 1:150000 5-2-82 Western Aust.
Aus 111 Careening Bav and Approaches 1:7500 20-9-82 Western Aust.
Aus 109 Port of Albanv 1:12500 8-6-82 Western Aust.
Aus 110 King George Sound 1:25000 26-1-83 Western Aust.
Aus 118 Approaches to King George Sound 1:75000 17-6-83 Western Aust.
Aus 759 Point Hillier to Bald Island 1:150000 9-3-84 WVestern Aust.
Aus 336 Cape Leeuwin to King George Sound 1:300000 16-9-84 Western Aust.
Aus 744 Exmouth Gulf with Approaches 1:150000 30-10-84 Western Aust.
Aus 58 Port of Dampier & Approaches 1:75000 NE 18-3-82 Western Aust.
Aus 745 North West Cape to Point Maud 1:150000 31-5-85 Western Aust.
Aus 752 Pelsart Island to Beagle Islands 1:150000 12-6-85 Western Aust.
Aus 755 Cape Peron Cape Naturaliste 1:150000 12-5-85 Western Aust.
Aus 328 Montebello Islands to North W~est Cape I 3(MO00 1-12-85 Western Aust.
Aus 115 Port of Bunburv 1:50000 NE 26-6-85 Western Aust.
Aus 32 Cambridge Gull 1:75000 NE 30-5-86 Western Aust.
Aus 754 Lancelin to Cape Peron 1:150000 30-6-86 Western Aust.
Aus 751 H-outman Abrolhos & Geelvink Channel 1:150000 24-11-86 Western Aust.
Aus 753 Beagle Islands to Lancelin 1:150000 30-5-86 Western Aust.
Aus 415 Cape Leveque to Mtontebello Islands 1:1000M000 24-6-86 Western Aust.
Aus 416 Montebello Islands to Geraldton 1I 1O(XOOO 17-10-86 Western Aust.
Aus 417 Geraldton to Cape Leeuwin I I000000 1-12-86 Western Aust.
Aus 113 Port of Fremantle 1 .7500 NE 24-10-86 Western Aust.
Aus 665 Eleanora Bav 1.25M)5 27-5-81 P.N.G.
Aus 380 Port Moresbs: ito (rangerie Bti I MHU5)0( NE 1-6-86 P.N.GC

Aus 519 Ward Hunt Strait to Star Reels Passage , 1 0000 14-11-86 P N.GC
Aus 508 flood Point to Rotherv Passa~ge I 15(XXX NE 8-1-87 P.N.G.
Aus 199 Botany Bay I 1t2MI 1-6-81 NS. W'ales
Aus 198 Approaches to Botan, Ba% x P'ort Hlackintg I 2501) 7-8-82 N.S. Wales
Aus 208 Newcastle Itlarbour 1 :7500 NE 21-12-84 N.S. Wales
Aus 220 Plans in NSW North Coast NE 7-3-86 N.S. Wales
Aus 193 Jervis Ba\y & Approaches 1:375M NE 1-8-86 N.S. Wales
Aus 837 (tloiida Entrance to Mvaer Island 1 1 5MMMXt 16,-10-82 Queensland
Aus 838 Cape SWeyniouth tot linda Entian, 1 1500Mt 15-8-83 Queensland
Aus 376 I orres Strait t 3t000(10 3-1t-84 Queensland
Aus 244 Plan, in Port (I adtin .1t1-84 Queensland
Aus 255 .-pproa hes% toI kbht Puit 1 210M)I 31t-8-84 Queensid
Aus 821 11% drographer, Padssage I I _10000 5-10-84 Queensland
Aus 245 Port of Gladstone I _11000 16-1-85 Queensland
Aus 246 Approachbes to Gladstone 1 37,10" 29-3-85 Queensland
Aus 237 Brisbane River Entrirance) ..12 It)( NE 13-7-84 Queensland
Aus 613 Marion Reef 1. 1501) 28-6-85 Queensland
Aus 282 Approaches to Cairns 1 :15MM) NE 26-8-85 Queensland
Aus 377 Bligh Entrance to Eastern Fields I :3(100 1-10-85 Queensland
Aus 238 Brisbane River 1,12500 NE 29-11-85 Queensland
Aus 182 Plans in Victoria. SE c:oast 26-1-83 Victoria
Aus 281 Approaches to Corner Inlet & Port Albert 1 50000l 22-8-83 Victoria
Aus 155 Approaches to Port Melbourne 1:37500 NE 27-6-88 Victoria
Aus 28 Port D~ar%%in I :25W1) NE 12-7-85 N. Territory
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APPENDIX III

HYDROGRAPHIC INFORMATION RECEIVED DURING ThE YEAR

Hydrographic Information Received frm ILAN Service Sources

lIMAS MORESBY $ketch Survey Minstrel Channel
HI 97 Sahul Banks.
HI 100 Bonaparte Archipelago lInstitute Islands)
HI 102 Port Hedland.
HI 101 SW Approaches to Sahul Banks.

HMAS FLINDERS HI 94 Star Reefs (PNGI.
lIf 94 ISuppi Approaches to Kwaiapan Bay lWoodlark Island, PNCI.
HI 98 Cape Otway. Bass Strait and Wallaroo.
HI 105 Port Giles.

HMAS DETANO HI 84 Low Isles to Lizard Island.
HI 103 tiowick Island to Barrow Point Deep Draught Routet.
HI 104 Iwo Mile Opening to Three Isles.

WVessels Reconnaissance.

HMAS BRUNEI HI1 2/86 Ende-avour Strait.
HI 106 Clarenont Island Recce & Turtle Group (Mediumn Draught

Route).
HI 103 Hawi,-k Island to Barrow Point (Deep tDraught Route).
HIl 110 Cairns Noirth.

\Vesstls Ruu unnaissance.

HMAS COOK Oceanic Sydnes>L-1vttlellon.
Sounding

Hydrographic Office Det'ached Survey Unit
[if 96 V'anuatu.
HI1 99 Approachues to \tawson.

Treourna tBa\ Vanuatu.
Ocean Bathvrmetric Survev. Vanuatu.

- Athol Ba\

HMAS ENCOUNTER Wrelisul rials Area.

HMAS CAIRNS Goods Island
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Hydrographic Information Received from Non-Service Sources

General Locality Title or Location of Survey Source

NEW SOUTH WALES

Port Kembla Clarence River Public Works Dept.
Newcastle Hunter River North Arm Public Works Dept.
Newcastle Catherine Hill Bay Public Works Dept.
Goslord Broken Bay Public Works Dept.
Sydney Bate Bay Public Works Dept.
Sydney Sydney Ileads Public 'Works Dept.
Sydney Palm Beach Public Works Dept.
Sydney Newport Public Works Dept.
Sydney Narrabeen Public Works Dept.
Sydney Dee WVhy Public Works Dept.
Sydney Manly Public Works Dept.
Sydney South lead Public Works Dept,
Sydney Coogee Public Works Dept.
Sydney Malabar Public Works Dept
Sydney Kurnell Public Works Dept.
Wollongong Shoalhaven River Public Works Dept.
Wollongong Shell I larbour Public Works Dept.
Wollongong Illawarra Public Works Dept.
Port Macquarie Crowdy I lead Public Works Dept.
Port Kembla Clarence River Maritime Services Board
Newcastle Ilunter River North Arm Maritime Services Board
Newcastle Port Stephens Maritime Services Board
Newcastle Cabbage Tree Island Maritime Services Board
Port Kembla Bass Point Pioneer Concrete Pty Ltd
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WESTERN AUSTRALIA

Dampier Survey Australian Survey Office

Dampier Gidlev Island Australian Survey Office

Dampier Flying Foam Passage Australian Survey Office

Dampier I lamersley Shoal Australian Survey Office

Dampier Angel Island Australian Survey Office

Dampier Keast Island Australian Survey Office

Cockbum Sound Challenger Sound Australian Survey Office

Fremantle Farbour & Approaches Dept. Marine & Harbours

Fremantle lervoise Bay Dept. Marine & Harbours

Fremantle Fremantle Survey Dept. Marine &- Harbours

Seabird Survey Dept. Marine & Harbours

Geraldlon port Derison Dept. Marine & Harbours

Exmouth Gulf Bundegi Beach Dept. Marine & larbours

Norah Head lurivn Bay Dept. Marine & Harbours

Port Hedland Tug Itaven Pt. Fledland Port Auth.

Port Hedland Clearance Survey Pt. Hedland Port Auth.

Fremantle Inner Harbour Fremantle Port Authority

Port Hedlanri harhour Facilities Mt. Newman Mining Co.

Geraldhon Geraldton (;eraldlon Port Authority

Funucane Island Setting out plan Goldsworthy Mining Co.
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DIVISION OF NATIONAL
MAPPING

Shark Bav. Bath\'tttetrii. Nlap Natiiiial Nlaipiilg
Near Fog Bav. Bathymet ri Mlap NationalI NIap~pi ng
Near Shark Bay Bathvinetrii. Map National Mlapping
Maatsuvker Bathvmetri: Mlap National NMappiiig
Ingham Bathivnetri: Mia1  National Mappiing
Mlaria Island Bat hyinet nic Nlap Nationial Mapping
Bruny Island Bath'. fit ic NI Ip Nat ional %lapipinog
G;reenly Island Bath' nietnic Niap Nat ionial Mlapping
The Boxers Bath'. metroc Mlai National Niatipinfg
Quobba Bath'.iiiiu idiNap National Mapinig
Killiecratikie Bath'. notrii NIapi National Mlapping
Sand% Cape Bath' *\nil tnt( Map Natinal Mlapping
Goitlhurn Islaind Bathv.mi trii Nlapi National Nlatipitig
luii n Ba t(tt 1kyath'.nietntc NIap Natiottal Mapping
WVessel Island Bath' mit trii NI-ip Natiottal lapiping
las N E. Coast Bath'.metro Mlap Nat ioinal %lappiiig
BUndaberg Bath'.ieIrlic NI ip National Iattiig
Statile\ Bath'. tnetrti %lap Naitiiinal %latipiing
Baritn Shoal Bath'. mi lrii Msji 1 Natioina %ilappiing
Ililteritia Reel B itli'.nietri Mapi~ National %lappingii
Cartiir Wlit lath'.niitrti %laip National %lappiing
BeInalla Baink Hlli'.no tii Nitti Natioiial %lappiing
Penguin Shonal llitli'.nitr Mati National Ni1apping
%'att I liiii Shla Bath\ tuitrit Maip Natiiintal M~apiping

Nolnier Biiii ath'. iii t i lal) Nationil Nlaptuing

Cuarrie It Ii itin NI tisi ript Nattonal M~appinig
Siouthi ItI Ad.iliiil, lath'. itrii NI'mnsiript Natiiital %lappiing
%\% naril Bothi' itii Nfatitsirit Natiiinal Nlappinig
\\arragulo~l IT\ K'.iiitric %Iainosi.ript Natiiinal Nlapiping
Naraiiiipa loMit nitrim NI mustnilit Natmtina %lapiping
Qimittsclilt Kit It\ mietrii. Ni intscrip Natioiial %lappiing

liiio Islaiti tttlhs iiitt ii. \lausiript Natiutal Nlappimg
(Wt Coast of tmgliaimi I11th'. nit-trv Ni imimisript Natiional Ntatlfinig
-Wvr II illixinitiv NI-iilsirilit NationamI \lappintg
Rivt ()smrtav Near himmhaimibi H'11 In-(tlit. Nlattum tiit Natmional NMappinig
Reelt ( h rtav A\.-- i;,Iii Imitt Nlanius rit National Nlapinmg
North .. I Arithi tatil HK!"%' ilieti ii \I;11nus( ipt National Nlating
Northt it Colt itoif mti Iith\iitiit Nlatmusirilit Natiminal Niappimi.
tape tinker ItMI. tllti Nlaamiisi oipt National NIaii
Catw Bli , ' t~tw- lIi \Iamtsi ritit Natiminal Mlapping

Neiitg e Waiit Ilitti hut ili %lanimsmrIipt Nationtal %lappinmlg
Kin'I'.- biti' lal11it s Iimims(i lpt Nitionial lapingii

Siak Ha\ti' lal immmmm Iopt N.M.,111,11~i \Iitppitmt
\mmmis Ilti'.l Iti.1 1%iit \Ianiiis itit Natmoial %latppiis
'la it~ llittl In Im-I I, Ntalltm ri N:ltilial Nlapllis

\ T-t11 Raliti'. tit latiuim ritit National Nlaptiiii
Kill~a 'tilli-imI \lamllmp tipm Nationali Mapping,

Nilut( im,1 itt'\1.I11 iiNMoll'(II) Nitioii NMititg
Noar (ml ri lish nwltm Ntimiii- till! Nationial N'linlg
Iam Bu taltl 'ditt !1.1111 IIw t iti. I il N iiiiiil %lapplinig

Nm-ar Ciii, idt~ii ial iT\ m-t It,- rlilt Ntitmmial M~appinig
Ne-at Nmiiria hu' iI N1.111,iihlpt NatIllmial N\Iattilili

tinB x h 'I!. \-iu -,111m1 Nmtimral NIl'Itillg



OVERSEAS
Papeete Oceanic Sounding S it I) I
Noumea, Suva Oceanic Sounding S I IE
Kerguelen Plateau GI eanic Sounding tirtau ol NIi nral Res)tu es
Noumea Oceanic Sounding S lt ,1NI
Solomon Islands Honiara. Lungga Point to'lenumou fla%. Solomnon Island ilvhrogaplzo I no
Papua New Guinea Umuda Island ()k Tedi Mining lid
Papua New Guinea Port of Bialla I'N(; Ilarhours Boom
Papua New Guinea Port of Oro Bav IN(; H larhours Board
Papua New Guinea Port Moreshy PN t larhours Itoaid
Papua New Guinea Port of Kimbe PN(; I larlours tiail
Papua New Guinea WVewak Ilydro Su.xo land & Marine Ilky ltd

TOPOGRAPHIC MAPS RECEIVED: (incl. Orthophotomapsl

Published by: Central Mapping .\uthoril
S. Australian Dept IfI Lands 24
WV. Australian Dept o a ind & o, r.ey I.

Dlept of Surveying K Mtapping Perth .. 25
Divisiu n of Sur e ing & %lappinlg NM ehourn .. .. !)
National Ntapping ... 33
RASC................7
Sunnap. ........ ..

I ASIAI DSlot )I L.amkI 2f)

LANDSAT IMAGERY RECEIVED FROM AUSTRALIAN CENTRE FOR REMOTE SENSING
Flindeo s Reels

Floora & I ohmne. Reel,
North IC oa of N I
Papua N1 (;I a

East I )I ( iin

LANDSAT IMAGERY RECEIVED FROM AUSTRALIAN SURVEY OFFICE

Wahrd I lent o \,I,

l'ro~hrialnd W'arid

Nhw,, Rtl

%% lott i ooo,

.\tIooooo, Ko\)U

I .ol o, ol

(:m,;I,h!0,i

'tel.,;l KotI- I, dI - II(, k K ('I ,
lhooo,oooo il[l R,I
Vt \s~f RI'

I.asterrn ield

PUBLISHEI) CHARTS RECEIVED
Location
\\ estern \ust 'nonJ o' te, h l0))" llarhout. N Nlarine
%\'stern .\ust () ,-,m k. t ,[,, toro I lot llarh r. ,0& Nitr1e

\estern ..\ ist ofhl )eptl I larbouis , MNtarine
'i estern ti, } I ll Dv)fooo lo't. I larbout, &. \lartne
\estern 'ust II Dep)t I larhour ,& \taroe

Queenland I .. .loil '),il SINNXI'P Coistse 11l
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APPENDIX IV

DISTRIBUTION AND SUPPLIES

'olume of sales and distribution of charts and associated publications:~1986/87
1984/85 1985/861968 Totals Sales Issues

Australian 156966 151484 151803 124680 27123
British Admiralty 27226 22873 20693 14658 6035"
New Zealand 1534 954 1182 918 264
Canadian 89 t77 t00 70 30

185815 175488 173778 140326 33452

* Includes BA i:harts that have been returned for re-use by the Fleet

Value of sales of charts and associated publications INot including Sales lax.I

S S S
Australian 6H6194 68267:1 706589

British Admiralty 96326 1 360(1M 104301
New Zealand 1468 115 1846
Canadian 605 449 455

784593 820825 813191

Financial Resume
S S S

Value of goods sold (Netl 784523 (129122 813191

Sales Tax recovered 35793 51J4 I'I 62048

Postage and Freight recovered 915 '533 8518

Total return to Commonwealth 830051 MMs I-q1 883757
on year's transactions

Retail Chart Prices as at 30/6/137 (Includes Sal "sa'i

1984 't-5 1981.5 1, 1986Y87

S $ S
Australian 9-8l 1 10-31, 10-60

British Admiralty 14-3: t 1-4f, 22-47

New Zealand 6-7) '(- , 12-23

Canadian 7-10 7-21 7-26
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APPEN DIX V

UNIFORMED AND CIVILIAN STAFIING LEVELS

Uniformed

A) Hydrographic Survey Specialists.
The numbers of hvdrographic specialists in the Hydrographic Service on 31o Juie 148,- were as follows (Figures at 3(0
June 1986 in Bracketsi:
Rank/Rating Billets Bearing See Notes
Captain 2 2 (21
Commander 4 4 131
Lieut. Commander 9 7 (ti0l
Lieutenant 16 2 1 (16)
Sub Lieutenant 3t 171
%VOSR I t III
CPOSR 5 6 151 2
POSR 91 9I 81
LSSR 15 17 (141
ABSR/'MSR 2N 33 (431 3

Totals 9(0 1 )11 Itl

Notes: I . One LEVI RN/RAN Exchiange.
2, One CPOSR in adviser to Solomon Islanid 1lviirrrgrapi( it. arid antlher is adi ser to the Vanuatu

livdr-ograplic I'nit.
31. Figure for Al1SR!S~fSR iliis iiit include 6 on A13SR i(ourse on 301-6-817
4. There is a total iif 12- reserve nothers with liilriigraphic qiialifi aliotis

B) Meteorological and Oceanographic Specialists
The number of METFOC spei alists on 30 Junie 19817 55-en

Captain 0I
Comimander 5 141
Lieut. Commander fi Ifi
Lieutenant 5 41
WOM I 1111
CPO0M :1 131
PONVII1
LSM I I
ABM 25 1 101 1* -9 on oursep
SN1,M1 3, ll

Trotals: Officers 1ti Sailors 411

Civilian
lTre following ciilian niri wir,, vnlbo\ sI ii the I lydiiogiratii S-rxvio' i 311 line t1987.

Establishment Terminal Staffing Manning
Level

:a rtographi. 7 3 1 42

:a rtograph is Tra in,' I 2 2
S\stern Supposrt to AI1
Dislributions 1 Il0
,Adi~mnistration 7 1i

Survev ii rani h h, 6

Sierie P Brans ih 4 4 31

Naval Defence Au 2 2 2

10(il 7, 71)
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APPENDIX VII

EXPENDABLE BATHYTHERMOGRAPH RETURNS

(for period 1/7/86 - 30/6/871

LN SURFACE UNITS

SHIP I)I'()YEI) A(:(:E:'IEI) % SI '(CCICS.

ADELAIDE 259 2104 80
CANBERRA :127 274 84

DARWIN 254 207 11
I)ER\ 'NTF _275 1811 68
IOBART 188 154 82

PAR R,-\ A'ITA 310 227 1 3

PERTl I 401 :119 HO
SWAN 224 1816 84

SYDNEY 27 2105 731
SI' \RT I 'Il 173 117

1" )RRENS _0111 4111 16
Ct)1k 44 214 h

\1 RI sI1
I \ 11[ 1 ]ii 1, [ 1 -

,,,ll 222 h-l o\ ,.I

:14
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HMAS MORESBY
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SEPTEMBER 1986
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Departmental and Service Authorities

fI'l, liil lotfri 11 Dve irs.lwahrll~

Set1 rilirs . I-altrirsii (lI IvIi , v
Chief of lt,~ Dlerri' Frce Stall

C io Natal Still.
Derpilv ( liol of Natal Slaff
Chie if Natal )awipfolriiir

Chief of Natal xlaliriel
Chrief of Navral PiirsoriirirV
Chlief of Natal F':ngii~ring
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3. Port and Marine Authoritins
Chief Executit e O fficer. Association of Australian Port and Mar, ri Authorities

QLD
Departmrent of I farbours arnd Mlarine. Btristbane.
Port of Brisbaneu AuthIont%.
Bundaberg Hlarbour Btoard.

Iairns Port Authorit\.
;fadstone H arb our Board.

Nlackay H arbour Btoardf.
Rockhaomptonr Ifarbour Board
Townsvillfe H a rbour Boardf

NSWSF ~ ~Naritirie Serviwes toitr of Nf's, Sirith W\af is

VI C
Port of G eelng Authorit v
Port of ieRJbUsrne Art horitt v
Port of Portland Authority

TAS
Navigation and Surrey Airtlorit v of fiasrim
M~arne Board oif fturnie.
M'varine Ifid of Cm iniar I ot
Marine tBoard of FHider,
Marine Btoardf ItIIlbo
Starir Board ot imi,~ I
Port of Des itu it \ut fiortx
Port oit taImu etil .- \tfiormt

SAs

lDopartmni of StIntirmo idl I F rhwir . \\ -liu \jna~Iiii

Mhamr'rt P or \ut IIrI%

F~jrioI fliriui \rltuumuuu

NT.

Ipalmn ofi Pmt '111 I'i I \urfrir

4. Shipping Oirganisations and Pilot Associations
Si es,.Arsirari an t ifutil III Shippiting lmi 111114-0

Sri lfitii\ . .\iistlrfiri '1,11 rtprfr M I.trts -Iiitur.
Mnliuitir SfirtIIrru It 11 iritrir AM.
Nftnctrui. Sfititiri ( tirtairis, III fit

Nirrr.Shiipp~ing ()ittiis. tNt
Mntaigir. Shiiimn, I futiris. Itilksfii,
\trIisagt. sfr ,purir ( )IfIiI;iIjIiris. If mis iII f Smith
So, willy (iir~ri .).1' tlf lo >Iiiit 1,iiI S,-\,it lie In optls
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5. Overseas
Flltlrlldhtld HFVIUT jI iCi ~ii~t.\i
Fivd~rograptier of Tivt Nat%. 1 'Ki 14 1 il
lk-droguxlpher, Riwd NeN Zealad Ni xv
D~irectFor Geeral . Canadianl Fxidrogialtii S1'VI'

D~irec~tor. I FvdrograpImi ,fl.oiigraimi i'iilr.'. )i'l ill' MlFilg \xi'tll x

Comm~llanlding Offit-fr I 'SN ( r, 'illiglap~im ( tIiie
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