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ABSTRACT

A conceptual plan mooted for the redevelopment of the Albany
Foreshore in 1988 involved the dredging of an area adjacent to
the Town Jetty. This proved a potential threat to historic material
known to lie on and under the seabed in the region of the Jetty.
In advising that material deposited before 1900 was protected
under the terms of the Maritime Archaeology Act of 1973 but that
its extent had not been properly assessed, the Western Australian
Maritime Museum sought the provision of funds to enable it to
examine the seabed and to assess the extent of the cultural
resource.

In 1994 plans for the development matured and the Museum
received funds from the developing agency LandCorp, in order
to conduct the proposed maritime archaeological assessment of
the areas identified for dredging and future land reclamation.
Funds were also supplied for the monitoring of any spoil
produced by the proposed dredging process, for the conservation
of any historic artefacts raised and for the production of 2 final
report.

This report deals with excavations conducted earlier, the
legislative situation, and the 1994 excavation itself, including
methodology. An artefact catalogue, details of a pre-disturbance
survey, conclusions and recommendations appear. The history
and significance of the Jetty itself is also discussed as are a
number of post-excavation strategies. Technical and other
appendices then follow.



A jetty

A jetly is a maritime colonnade - the humble equivalent of Bernini’s great
St Peter’s colonnades.

The construction is self -evidens, employing a trestle arrangement similar
10 that used in light railway bridges.

The engincering is so divect and explicit that we fail (o see that it has a
lot more 1o tell us.

The jetry is an illustration of economic externalism - one among many
such markers in the Australian economic record

..it is a physical reminder of the paramount role of trade in the economy.

Their scale and simplicity was a response to limited means.

They are a more reliable guide 10 working Australian than the high-sryle
architecture of the day decked out in its borrowed period finery.

Few structrures speak so poignantly or with such forceful directness about
the outwardness of Australian life.

Whilst the jetty is a manifestly utilitarian structure, it clearly signals the
main orientation of Australia: the extent of Australia's dependence on
outside contacts in the eéconomic sphere; our role in supplying raw
marerials and a history of involvement in other people’s wars.

The jerry, raitway, and the roads radiating north and south and inland were
a diagram of intermeshing extractive activilies, a convergence of

economic forces and trade directed away from Australia. !

1Extracts from; Philip Drew, 1994, The coast dwellers: Australians living on the edge. Penguin Books,
Ringwood, Victoria.
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Executive Summary

The impact of the proposed dredging and development of the area around the
Albany Town Jetty has beern assessed by the Department of Maritime
Archaeology at the Western Australian Maritime Museum utilising a grant from
the Western Australian Government agency, LandCorp.

A pre-disturbance survey funded by the Western Australian Museum was
conducted by the Museum's Department of Materials Conservation in order to
ascertain the conditions at the site and their implications for the future
preservation and conservation of the remains on the sea-bed. Standard surface
survey and test excavation techniques were then utilised in order to test the
remains.

It has been ascertained that much of the earlier (pre 1870s} part of the Albany
Town Jelty and its associated artefact layers lie under existing land-fill. Unless
excavation of the land adjacent the present jetty is envisaged, these will remain
well-preserved beneath the soil. Some heavy concentrations of artefacts remain
under the sea-bed around the Jetty.

With the exception of scour pitting caused by large propeller-driven vessels, the
area is physically stable. Should the proposed sea-bed dredging be limited to the
already heavily disturbed area to the east of the existing jetty, then the layers of
19th century artefactual material remaining will be relatively undisturbed.

The sediments at the Jetty, though physically stable are chemically dynamic. The
existence of pollutant material in some of these sediments needs be taken into
account in the management of the site and any material raised, including artefacts.

Michael McCarthy

Archaeological Durector,

Curator and Operations Manager,
Department of Maritime Archaeology,
Western Australian Maritime Museum.
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PART A. SITE DESCRIPTION AND BACKGROUND
1.0 The Site

The Albany Town Jetty Site is one part of a complex of port related structures serving the
town of Albany and its environs. Its place within that context is conceptualised in the
iltustrations above and in the following chart excerpt.

1.1 Site Name(s)

The site incorporates the remains of the Albany Town Jetty, the former Mail Steamer Jetty,
(also known as the Quarantine Jetty), 2 more modern section colloquially known as the
Whaler's Jerty and the adjacent sea-bed for a distance of approximately 20 metres either side
of each structure. Included within that area are a number of modern berths dating from the
1960s; the most prominent being those of the Pilot Boat, a charter vessel and the harbour
tugboat, the MV Warren.

File Name: Albany Town Jetty File No: MA 80.94
File Name: Jetties and Port-related Structures Project File No: MA 2.93
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Figure 3. Chart Excerpt: AUS 118, Approaches to King George Sound. 1983, 1,75 000.



1.2 Descriptive Data

Date of Assessment: 21/11/94 to 9/12/1994

Personnel: See section 6.0, Participants and Their Roles, page 25.
Location: Albany Town foreshore.

Charts: BA 1034, Cape Naturaliste to King George Sound. 1914, 1: 603 000.
AUS 109, Port of Albany. 1982, 1: 12 500.
AUS 110, King George Sound. 1983, 1: 12 500.
AUS 118, Approaches to King George Sound. 1983, 1: 75 000.
AUS 336, Cape Leeuwin to King George Sound. 1984, 1: 300 000.
AUS 739, Hiller Point to Bald Isiand. 1984, 1: 150 000.

Maps: Dept. of Lands and Surveys, WA. Plantagenet, 4 57 B40, 2" to 1 mile, (Undated).

Plans: Albany Harbour Works; Jerty extension contract. Sheet No. 1. Harbours and
Rivers Department, plan 568A. June 1899. 50 ft to 1 inch.
PWDWA, 48583-11-1 Port of Albany. 1975.
Western Australian Railway Department, Albany Town Jetty, Proposed
Alterations, October, 1944. CCE plan 35262, 22/1/45. 50 ft to 1 inch.

1.3 General Site Description

Progressing south from the exisitng shoreline along the rock-lined jetty approaches, visible
ahead are the remains of the 1893 jetty. Progressing from the tarmac onto the wooden jetty,
on the left hand, (eastern side) is the mail and passenger landing (Mail Steamer Jetty). The
original jetty construction of 1862 and the 1873 extension are not visible and are now covered
by land-fill. There is also no visible evidence of the swimming baths. Vessels moor either side
of the remaining Town Jetty, which appears strong and well maintained. The decking of the
Mail Steamer Jetty is in poor condition.

A modern finger jetty to the east of the walkway between the Town Jetty and what is
colloquially called the Whaler Jetty caters for the tug MV Warren, the largest and most
powerful vessel utilising the facility. The Warren jetty is modern and in good condition.
Ahead lies the Whaler Jetty connected by a narrow neck which is also in good condition and
often frequented by anglers. The Whaler Jetty, on the other hand, is in a state of disrepair and
1s closed to all traffic.

The surface of the sea-bed is littered with modern material, primarily jetsam from fishing
boats and discarded material from people using the jetty itself. The sea-bed directly
underneath the berth for the Albany Harbour Authority tug, Warren has been cleared of all
silt, due to the action of the tug's propeller wash. This gully, or *scour pit’, extends the full
length of the vessel, penetrating approximately 2 metres below the surface sediment to expose
a layer of ancient shell bed. The Warren scour pit (Figure 9), also extends under the jetty to
the southern end of the MV Princess Royal berth which lies on the western side of the Town
Jetty, (Figure 19). There, a ¢. 5 metre diameter scour pit is evident. Further to the north is
another smaller scour pit. In the immediate vicinity around these scour pits modern material
and once buried artefacts lie scattered over the sea-bed. An area on the east side of the jetty,
abaft the port quarter of the Tug Warren is covered in a layer of recently dredged scallop shell
to a depth of approximately one metre. A fisherman advised that this was the vicinity where
an entire catch was processed and the shell abandoned some years ago.



Figure 4. Plan: CCE Plan No. 35262. Albany Town Jetty; proposed alterations.
October 1944. 1

! Supplied by Wolfe and Associates.



2.0 Background to this Study

In the latter half of the 19th century, the Port of Albany was the international maritime
gateway to Western Australia. Often dotted with ships en route to and from Australia, the
adjoining, sheltered waters of King George's Sound and Princess Royal Harbour, were closely
tied to the economic well being of the Town of Albany. The port generally is an integral part
of the Town’s cultural history. The town centre, located on Stirling Terrace, was once
connected by lower Stirling Terrace to the Jetty for example, causing the community to view
both the jetty and the town as one entity.

By the 1970s, there was a growing awareness that the Town had become physically and
emotionally cut off from the waters of the Harbour. The community realised that economic
opportunities had been lost as a result and that a re-development of the foreshore could
revitalise the Town and allow it to link again with its roots on the foreshore.

The separation of the Town from the Harbour commenced in the 1880s when the Western
Australian Land Company purchased a strip of land along the foreshore in order to build a
railway. The strip started at the Deepwater Jetty, near the entrance to Princess Royal Harbour
and ran west along the foreshore past the Town and Mt Melville before turning north, towards
Beverley and Perth. The Company viewed the foreshore as their private domain and attempted
to deny all public access by erecting gates across all roads leading from the Town to the
Harbour. Only when the Town Council threatened legal action was the matter resolved in
favour of the public. Despite this the railway remained as a permanent and visible physical
barrier cutting the Town oft from the Harbour.

The process continued with the growth of the Port area around the Town Jetty and the
development of new railway facilities after the Western Australian Colonial Government
acquired the Great Southern Railway in 1896. A feature of this development was the
zppearance of large stock piles of bagged wheat and mallet bark which were piled near the
base of the jetty for export.

Land reclamation in the 1950s lead to the widening of the foreshore and the construction of
warehouses and railway facilities. In addition a new port, with land-backed wharves and bulk
handling facilities, was built on reclaimed land, east of the Town Jetty. One of the effects of
this change was to cut the traditional commercial and geographical link through Lower
Stirling and Lower Spencer Streets between the Town, the jetty and the old Port. By the end of
the decade the two had been separated and isolated by an inhospitable expanse of railway
yards, roads, industrial buildings and waste ground.

In hindsight it is evident that the new Port, the Town and the essential ingredient of transport,
namely railways and roads, occupied mutually exclusive areas; yet ignored the fact that for all
three to thrive, they required good access to the Harbour. To this extent the Town was dealt
the worst hand.

In 1983 the Fredenckstown Committee was formed, consisting of private people interested in
promoting the idea of removing tlie barrier, re-establishing the link between the Town and the
Harbour and redeveloping the foreshore as an area of economic opportunity. In the following
year the committee was incorporated into the Albany Tomorrow Strategy Group.

The formation of the strategy group was announced by the then Western Australian Premier,
Mr Brian Burke, who stated that the group’s objectives were to implement 1nitiatives which
would help secure Albany's economic future. These initiatives were to redevelop the
foreshore, re-establish links between the Harbour and Town centre; and promote appropriate
urban and landscape design in the foreshore area. This would reflect the Town's maritime
traditions.

In 1988 the State Government approved $5.8 million to begin the first stage of the
development. In November of that year, the Department of Maritime Archaeology at the
Western Australian Maritime Museum advised that the jetty and the sea-bed in the area were
of historic significance and that these factors needed consideration before development that



included disturbance of the sea-bed was to commence. In general the Museum advised that its
interests under the Western Australian Maritime Archaeology Act (1973) which would be best
served if the artefactual material was not disturbed by the proposed dredging (McCarthy to
Hocking, Patman, Antill, 7/11/1988). This was noted and incorporated into the developer’s
planning strategy.

The Maritime Museum then conducted a number of brief test excavations of the sea-bed in the
region of the Albany Town Jetty in association with Albany divers. These excavations, while
revealing that some areas contained modern material, re-affirmed the belief that around the
older parts of the jetty the archaeological deposits were extensive.

In the meantime the Great Southern Development Authority, later Commission, was tasked
with the job of preparing an overall plan for the project. This was completed in 1989 and
outlined the construction of a 150-boat marina, a fishing boat harbour, boat ramps, and
residential and hotel developments.

Further refinement resulted in a basic planning concept being adopted in 1990.

A feature of this plan was the retention and restoration of the Town Jetty for commercial and
tourism purposes. To achieve this, a financial partnership was proposed between the proposed
developer, LandCorp and the Albany Port Authority in order to upgrade the existing jetty
structure, provide new tug and pilot boat berths and install support facilities. Though work had
not commenced in the harbour proper, on-going discussion were held with the Museum
throughout this period, culminating in a meeting with Museum staff and LandCorp.

The final foreshore concept plan was announced by the Premier of Western Australia, Richard
Court in July, 1994,

Shortly after LandCorp assumed responsibility for the implementation of the first stage of the
development. This included the upgrading of the Town Jetty, the consiruction of a pedestrian
footbridge linking the Jetty to the Town over the railway and Princess Royal Drive, the
installation of public ablution facilities, a boat ramp and the construction of a Town Square at
the south end of York Sueel

In April 1994, LandCorp requested of the Maritime Museum, that it outline its heritage based
requirements re the proposed development and dredging and that it also outline a vision for
the exhibition of artefacts raised. The Museum’s response was to the effect that it would
require that the area for the proposed dredging be assessed and that a salvage archaeological
project be funded by LandCorp in the event that material was shown to be at risk. The
Museum also indicated that it would undertake the conservation of the material raised for a
future exhibition in Albany based on the jetty and the Port itself (McCarthy to Slater,
9/5/1994).

A team of consultants were appointed in the meantime to inquire into issues relating to:

Town planning

Herilage management
Traffic flow and conuol
Civil and marine engineering
Landscaping

Axchitecture

Urban destgn

Property mmarketing
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The Albany Foreshore Heritage Study was commissioned by LandCorp to examine the
heritage management issues. The study aimed to:

1) Tntegrate and interpret the maritime and terrestrial heritage of the foreshore area into
the re-development project;

2) Ensure the appropriate compliance with the provisious of the Western Ausiralian
Maritime Archaecology Act (1973), the Heritage Act of Western Australia (1990), and
any other relevant acts and professional guidelines;

3) Provide a resource for other consultants invelved in the planning and design of the
project

4) Provide a resource for the general promotion and interpretation of the project.

A draft report was completed in October 1994, This report noted that the re-development of
the Albany Town Jetty site and adjoining waters would involve:

a) The rebuilding of the jetty and the removal of the original mail and passenger
landing (bnilt in the 1880s or 1890s) and the ruins of the 1893 jetty extension,

b) Tbe dredging of parts of the adjoining sea-bed on the east side of the jetty.

In cognisance of the Maritime Museum’s position, the report concluded by recommending
that 'known maritime archaeological artefact deposits are excavated, analysed, conserved and
managed by the Western Australian Maritime Museum.' (Wolfe, 1994b).

In November 1994, LandCorp and the Western Australian Maritime Museum entered into a
contract to a ceiling of $30,000 in order that it could carry out the proposed maritime
archaeological excavation of the sea-bed near the Albany Town Jetty and the associated areas
that were subject to the proposed developments.

The *Scope of the Services™ requested by LandCorp in providing the funds to the Museum
were:

1} A Sea-bed survey of identified areas and future land reclamation.
11) Dredge spoil monitoring.
1i1) Conservation of historic artefacts.
1v) Reporting of findings - to be incorporated in the Albany Foreshore Heritage Study
being prepared by Wolfe and Associates.

A conuact was signed between LandCorp and the Maritime Museum on 18 November 1994
allowing work to begin. Work commenced on site on 21 November 1994, concluding on 9
December. Archival research and laboratory analyses were then conducted, culminating in the
receipt of the final specialist reports in June 1995, Following are the results of the study.



PART B. HISTORICAL BACKGROUND

3.0 The History of the Albany Town Jetty?2

On 25 December 1826, at 5.30 pm, the New South Wales Colonial Brig Amity arrived in
Princess Royal Harbour and anchored half a mile off the north shore, abeam of the present day
Residency Point, formerly known as Point Frederick. On board were the commanding officer,
Lieutenant Festing (RN); Major Edmund Lockyer and his son; Captain Wakefield; a
contingent from the 39th Colonial Regiment; a surgeon and 24 convicts. (Stephens, 1962:24-
25).

The next day Lockyer landed and set about establishing the settlement of King George's
Sound as part of the colony of New South Wales (LLockyer, 1827:7). The settlement was
administered from Sydney until the 7th March 1831 when it was handed over to the control of
the Swan River Colony, later Perth. (Stephens, 1962:24-25; Garden, 1978:6).

In January 1832 the Western Australian Governor, Sir James Stirling, came to King George's
Sound and renamed the settlement Albany. By this time the Sound and the adjoining Harbours
had a reputation as a safe shipping haven providing good carecnage, drinking water, and
timber for fuel. (Garden, 1977:39; CSR, 17/15).

Five months later, after the change of name, an ordinance was passed in Mauritius authorising
the importation of salted provisions, duty free, from New South Wales, Van Diemen’s Land
and the Swan River Colony (CSR, 23/34-35). Trade increased and as a consequence more
vessels called at the Sound en roure between the Island and Eastern Australia. To avoid
becoming wind-bound by easterly winds, which prevail at certain times of the year and
expensive harbour dues, these vessels generally anchored off Ellen Cove at the south end of
Middleton Beach and did not enter Princess Royal Harbour (CSR, 55/10). This caused a
certain amount of inconvenience as goods and passengers had to be transported overland from
Ellen Cove into Town and the Government was deprived of much needed revenue.

In order to improve the situation and make Princess Royal Harbour more attractive to
shipping, the Albany Government Resident, Sir Richard Spencer (RN}, wrote to the Colonial
Government in Perth requesting that they fund the construction of a well on the foreshore to
provide water for ships and a landing for the loading of passengers and cargoes. Shortly after a
well was dug near the bottom of Osnaburg Street, now Bridges Street, and a small landing
completed in 1834 (Garden, 1977: 79; Garden, 1978: 8).

The inadequacies of the landing soon became evident and a new round of negotiations were
begun between Perth and Albany to have a more substantial structure built. These negotiations
continued into 1836 when the Government called for tenders to build a jetty. Several tenders
were received but no work was undertaken (CSR, 55/10).

In February 1837 the Albany Government Resident, Sir Richard Spencer (RN}, reminded the
Govemor of the Colonial Governments commitments to the improvement of harbour facilities
at Albany. The Governments response was to allocate £50 in the April public works budget
for the construction of a jetty. (CSR, 51/207; 53/62; 54/87).

A new round of tenders were called in June 1837. Two were received. One from Gordon
Sinclair and James Daniells and the other from James Dunn and John McKail. On inspecting
these tenders Spencer found that the costs were too high and to save money he decided to
shorten the length of the proposed jetty (CSR 54/87).

Dunn and McKail's tender for £100 was eventually siceessful. They agreed to build a jetty, at
the reduced length, opposite beach allotment No 2, below Osnaburg Street. where a stake had
been driven into the sand. The work was to be finished by March 1838, Work commend but
due to delays was not completed until May 1838 (CSR 54/87).

2Prf:pared for this study by Wolfe and Associates.
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The Governor, Sir James Stirling (RN) had chosen the jetty site for the convenience of
watering ships, rather than for the benefit of trade. This caused some disquiet amongst the
merchants of the Town. They complained that the jetty was too far from York Street; that it
did not reach into deep enough water; and was next to useless for the landing or loading of
cargoes. At a Town meeting held on 12 July 1842 the matter was discussed and a decision was
made o send a petition to the Governor requesting that the jetty remain, but that the local
community be allowed to raise funds to extend the jetty into deeper water (CSR, 112/41),

A second petition was sent by a group led by one of Albany's prominent entrepreneurs, Mr
Thomas Sherratt. They requested that a new jetty be built at the bottom of York Street. After
further discussion the group decided to build a jetty regardless of official sanction and in
February 1850 the first piles were driven at the bottom of York Street. Unfortunately winter
rains washed away part of York Street, which was unsealed at the time, and the inshore piles
were buried under sediment. This and a lack of capital eventually killed the project (CSR,
112/41:;112/31; 186/213;202/62; Hassell, nd).

In the meantime the Government had been keeping a mindful eye on the Osnaburg Street Jetty
and the problems posed by the adjoining shallows. During the summer of 1849-50 the
Governor visited Albany on his annual inspection and made arrangements to extend the jetty
into deeper water. The work was undertaken by James Daniells and completed by February
1850 (CSR, 202/73).

The jetty was also used by the Peninsular and Qrient Steam Navigation Company (P&Q) who
established a coaling station in Princess Royal Harbour in 1853 and later in 1859. They used
the jetty to store; and load and unload coal. The weight of the coal on the deck damaged the
deck planking and eventually caused one side of the jetty to subside. As a consequence the
Albany Government Resident decided to limit the use of the jetty to small boats unloading
passengers and cargo (CSR, 482/36).

The jetty remained in operation until 1864 when a new Town Jetty was officially completed
and opened at the foot of Spencer Street. The old jetty was for all intent and purpose
abandoned and soon after June 1877 was demolished (CSR, §75/30).

With the renewal of the steam mail contracts between Australia and Britain, following the end
of the Crimean War in 1856, there was an increase in the number of ships calling at the Port.
The need for new port facilities became imperative.

In 1860 a site for a new Town Jetty was selected at the bottom of Spencer Street and tenders
called for its construction. Two were received. Gne from Mr Metcalf and the other from Mr
James Covert. After delays, caused by discussion about the merits of each option, Covert's
tender was accepted on the 6th of September 1861(Letter, IRS/29M/4; CSR 482/44).

Work did not start immediately. Timber had to be cut and transported into Albany, workmen
employed and iron fittings procured. It was not until 1862 that the work finally commenced.
Progress was slow. A year later, on 2 May 1863, the Albany Government resident, Sir
Campbell-Burt, wrote ...Mr Covert has made very considerable progress and I have no doubt
will continue to give the Jetty every attention..." (CSR, 526, 2/5/1863).

Some time after this date Covert had to cease work for reasons which are, at present,
unknown. The jetty was subsequently abandoned and remained incomplete. The Government,
possibly embarrassed by this state of affairs, took the matter in hand and in 1864, Alexander
Moir, resident of Albany was appointed to finish the work (Letter, IRS/29/M/7; CSR,
20/9/1864). With the jetty complete regulations were promulgated in the Western Australian
Government Gazelte regarding its use. They stated that:

1. No vessel or boat shall be fastened 1o any part of the Public Jetty at Albany except
to such ring bolis or fastenings as are provided for the purpose, and no vessel or boat
shall be alongside of such Telty unless so fastened. All cargo boats, vessels or flals, so
fastened shall alse be anchored in such a manner as to relieve the Jetly as possible [rom
the weight of such craft,



2. No vessel or boat shall be so fastened except for the purposes of loading or
unloading or for any longer period than shall be reasonably required for such purposes.
3. No Stone, Bricks, Clay, Sand, Lime, Firewood, Timber, Trypots, Cannon or Ships
Anchors, to be loaded or unloaded on the Jetty.

4. Passenger hoats only shall be allowed alongside the steps of such Jetty and for no
longer period than may be necessary o embark or disembark passengers and their
personal luggage.

5. All goods to be removed from the Jetty before Sunset.

6. No Gunpowder to be left on the Jetty without a Keeper, not without being well
covered with a larpaulin.

7. No goods shall be landed on the Jetty on Sundays except in case of extreme
emergency, the permission of a Magistrate being first obtained.

8. No substance of any kind whatsoever shall be thrown into the water from the Jetty
or boats lying alongside of it.

Q. No fire shall be made near the Jetty.

10. No goods of any kind shall be handed over the rails of the Jetty.' [sic] (CSR,
545/117).

The Town Jetty, when finished, consisted of a straight arm with two sets of rails laid on the
deck and wooden hand railings along both sides. Landings were located towards the head of
the jetty and hand operated trucks ran on the rails. In addition a kerosene lamp, was hoisted on
the mast on the jetty head at night to guide boats landing from the mail steamers (CSR,
741/104); Harbour Master’s Letter Book, 26/4/1878). As well as being a place to load and
unload cargoes the jetty was also used for official purposes such as the measurement and
licensing of ferry and cargo boats used on the Harbours and Sound (Harbour Master’s Letter
Book, 26/4/1878).

It is not known if those responsible for planning and building the jetty took into account the
future growth and needs of the shipping industry at Albany. Over the next few years changes
occurred which were to highlight this possible lack of foresight and the inadequacies of
Albany's improved port facilities.

In 1867 the Government agreed to build Government offices and a customs store at the bottom
of Spencer Street, beneath Stirling Terrace, behind the Town Jetty. A three storey building
was subsequently completed in 1870 and the jetty declared an official landing or custom
purposes. The customs store was on the bottom floor and connected to the jetty by a tram line.

The decision provoked a hostile response from Albany merchants who claimed that the jetty
was unsuitable as an official landing due to the shallowness of the adjoining waters. They also
claimed that it was costly and inefficient to use because of the extra costs invelved in landing
goods on the jetty, loading them into trucks, pushing the'loaded trucks along the jetty to the
shore and then unloading the goods into carts for distribution in the Town. It was far cheaper
in their opinion to unload goods direct from boats into carts, driven into the sea by horse and
then carted into town for distribution (CSR, 2/3/1867). Despite this opposition the
Government went ahead and confirmed the jetty as an official landing.

The merchant’s concerns reflected the fundamental problem faced by the Town Jetty and all
future commercial jetties built in Princess Royal Harbour. The geography of the Harbour
meant that a jetty had to traverse a long stretch of shallows before reaching water deep enough
for decent sized ships. At the same time the limitations of the cargo handling technology of
the period meant that all cargoes had to be handled several times before they arrived on dry
land. As a consequence the costs of operating and maintaining these jetties to both
Government and merchants were high.

Eventually, plans were made public to extend the jetty into deeper walter. Captain Henry Toll,
one of the managers from the P&O coal depot, saw the plans and wrote to the Government
suggesting that they be modified to show a ‘diamond' shaped jeity head instead of a
conventional "T" head. He claimed that a 'diamond' head would enable vessels to lic alongside
the jetty head at all times, bow on, or stern to, the prevailing south easterly or south westerly
seas and winds. This would ensure a more comfortable berth and place less strain on the jetty
structure (CSR, 719/211).
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Toll's suggestion was based on his experience of operating the P&O Coal Jetty which had a
'diamond' head with berths aligned with the direction of the prevailing south east and south
west seas and winds. Unfortunately no heed was given to Toll's suggestion.

By the beginning of 1873 a contract had been awarded to Mr Josiah Harwood to extend the
jetty and work was soon under way. The planned 'T' shaped head was retained and an iron
crane was fitted on the 'south west corner of the new jetty head (CSR, 742/113; 741/116;
Albany Harbour Master’s Letterbook, 9/10/1873; 13/10/1873).

The continued use of deck rails for trucks were considered an important issue. The Town
Council learned from an unknown source that plans had been made for only one line. They
protested and a letter was sent to the Government requesting that two lines of rails be laid.
After a considerable delay sufficient rails and fastenings arrived by the S8 Georgeite to finish
the work. Two lines of rails were layed and the jetty extension was finally completed in mid
1874 (CSR, 741/104; 750/42; 741/90).

Despite the work and the considerable expense which had been incurred there were serious
doubts about the suitability of the jetty head as a berth for larger ships. The Albany Harbour
Master, Captain George Butcher, advised the Government that without improvements the ring
bolts in the jetty would be inadequate to hold ships such as the SS Georgette in heavy
weather.(Albany Harbour Master’s Letterbook, 7/12/1874).

There were also concerns about the lack of berthing room. Only one vessel could berth
alongside the jetty at any one time. If more than one ship wanted to come alongside the
vessels would have to raft up. One vessel would lie alongside the south end of the jeity head
while the others would moor outboard. On more than one occasion up to three vessels were
berthed in this fashion making landing and loading cargo difficult and putting undue stress on
the jetty structure.

On 15 May 1881 HMS Bacchante came into Princess Royal Harbour with a damaged rudder.
On board were Prince Edward and Prince George of Wales. The rudder was unshipped on
Sawrday 21 and secured to the side of 2 lighter which was then towed across to the Town
Jetty. The rudder was then hauled out of the water using the jetty crane and transported
ashore. Unfortunately the weight of the rudder exceeded the design load weight of the crane
and it was damaged. At a later date a new crane was erected on the jetty and the old crane
placed near the shore.

Between 1885 and 1889 the Western Australian Land Company built a railway between the
towns of Albany and Beverley to connect with the line to Perth. The line started at the Albany
Deepwater Jetty, which was completed in 1888, and ran along the north shore of Princess
Royal Harbour to the Albany Town foreshore. The line then made its way west, around the
south side of Mt Melville, before turning inland and north to Perth,

To build the railway the Land Company resumed all of the Town foreshore, including the land
at the foot of the Town Jetty. In the process the Company attempted to cut the Town off from
Princess Royal Harbour by erecting gates across roads leading to the Harbour and the Town
Jetty. Naturally this raised the ire of the local community but it was not until some years later,
when the Town Council challenped the Land Company in the courts, that the gates were
removed.

Water for ships was supplied to the jetty from tanks near the Albany Post Office. The tanks
were fed by soak wells in Brunswick Road and later Frederick Street. In 1896 this supply was
angmented by water from the Albany Fishponds which had belonged to the Great Southern
Railway of Western Australia Ltd, formerly the Western Australian Land Company. The
Fishponds and the rest of the Company's assets were bought by the Western Australian
Government in September 1896 for £1,000,000 (Garden, 1977: 228). New pipes were laid and
the ponds connectled to a 25,000 gallon iron tank near the Albany Post Office. In turn the tank
was connected to a four inch (100 mm) cast iron pipe which ran out along the Town Jetty
(Carrington, 1902, PWD File, 221/97).



Sometime after 1888 a passenger and mail landing was built on the east side of the Jetty near
the jetty head to help overcome the problems caused by the limited berthing. With its
construction the mail steamers could lie out in the harbour, avoid delays in waiting to come
alongside and use their boats to land and load passengers and the mails. This saved both time
and money.

Demand within the community and the development of Albany as tourist destination, led to
the building of sea baths on the west side of the jetty in 1889. The baths consisted of a fenced
in enclosure where, for a fee, patrons could swim in comparative safety without fear of
possible shark attack (Garden, 1978:50, 1977:219).

The advent of the Western Australian gold-rush in the 1890s caused an increase in the number
of ships calling at the Port and a corresponding increase in the number of passengers passing
through the Town. By 1898 500 passengers a week were coming ashore generating an annual
income of £50,000 pounds for the community (Garden, 1977:246-247).

To meet this increase in traffic the jetty was further extended in 1893 with the construction of
a curved arm extending from the 1874 Jetty head towards the south east. The extension was 35
feet (11 m.) wide and about 532 feet { 162 m.} long. At the same time the waters around the
jetty were dredged. Other improvements were also proposed at this time. These included
converting the existing customs shed and tide-waiter’s office, which had been built at an
earlier date, on the west side of the jetty base, into a Queen's Warchouse for receiving goods
left unclaimed after 48 hours on the jetty; and for goods which were to be forwarded on the
Great Southern Railway line. The existing Customs Warehouse under the Post Office was to
be used for stores. Other proposed improvements included erecting a receiving shed on the
east side of the base of the jetty (Law, 21/2/1896, PWD File, 202/99).

At the same tme as these proposals were being made concerns were raised about the
adequacy of the existing jetty facilities. The Customs Department noted that the mail landing
was too small and needed to be extended to cater for the increased demands of the steamer
trade while the Albany Government Resident noted that the lack of available room on the
landing meant that often considerable delays and confusion were experienced when the mail
steamers arrived. Often there was insufficient room for landing both passengers and mail
(Law, 21/2/1896, PWD File, 202/99; Troode to Sub-collector of customs, 20/3/1896;
28/3/1896).

As the result of this correspondence it was proposed to extend the landing two bays along the
jetty, towards the south and one bay along the jetty, towards the north. (Sub-collector to Bell,
4/4/1896).

Shortly after tenders for the proposed work, including the erection of a receiving shed at the
base of the jetly, were called. These were received by 12 May 1896 and included submissions
from; Smith, Finlayson and Simms of Fremantle, W.B Sexton of Perth, Wishardt and Son of
Busselton and Couston, Holman and Finlayson.

Couston, Holman and Finlayson were the eventual successful tenderer. Unfortunately the
planned work ran foul of the Great Southern Railway Company who refused to allow the
receiving shed to encroach onto their land at the base of the Jetty (Law to Thompson, PWD,
13/6/1896).

Perhaps anticipating the future take over of the Company the Government decided do nothing
and to cancelled the project. This was confirmed on 3. December 1896 and Couston, Holman
and Finlayson were paid £600 by way of compensation (PWD, Thompson, 23/6/1896).
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Figure 5. Plan: Albany Harbour Works; Jetty extension contract. Sheet No. 1.



Figure 6. Albany Town Jetty circa 1890s. Tugs Escort and Loch Lomond with the coastal
trader, Grace Darling. (Photo: Albany Residency Museum)

With the cancellation of the work there was considerable community agitation to have the
jetty improved. The Government was reminded that the jetty was in poor cond1t10n and that
improvements were essential to the development of the Port. {Landing surveyor’s Office to
Sub-collector of Customs, 22/2/1897, Law to Hodgson, PWD).

By 1898 the proposed extension to the mail and passenger landing had been approved and
work was in hand. Despite this no other work was done. The Government was further
reminded by the Albany community that without improvement to facilities the continued
viability of the Port would be in doubt and ship owners would be likely to take their ships else
where if nothing was done (Greenshields to Piesse, 5/1/1899).

Finally, in 1898 the Government acted and work to improve the Albany Town Jetty began in
1899. The curved arm was extended towards the south east and a railway viaduct was built on
the east side of the jetty to carry a railway out onto the jetty head (Greenshields to Piesse,
18/1/1899).

Men and materials were dispatched from Fremantle to do the work. At the time Albany was
experiencing a period of high unemployment and the arrival of workers from Fremantle nearly
caused a riot amongst the local unemployed carpenters, smiths, and labourers. Fortunately
after a series of negotiations the Government undertook to employ local artisans where ever
possible (Keyser to Piesse, 27/1/1899); Director PWD to Keyser, 1/3/1899).

The Town Council, mindful of the poor condition of the old end of the jetty also took the
opportunity to remind the Government that it was in urgent need of repair. They also inquired
about seating for pedestrians. The seating was agreed to and three seats were installed
(Director, PWD to Under Secretary, PWD, 27/10/1899).

As work progressed on the jetty consideration was also given to the installation of light
fittings and a railed in footway. Negotiations between the Town Council and the Government
led to agreement on the lights but no action on the footway .

The improvements to the jetty were finally completed in 1900 and the new extension declared
open for shipping.
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The Princess Royal Yacht Club was formed in 1909 at a meeting held at the White Hart (later
White Star) Hotel in Stirling Terrace. Shortly after debentures were issued to raise funds for a
boat shed and possible club rooms to be built on the Town Jetty. Negotiations were entered
into with the Public Works Department and agreement reached to erect a timber boat shed and
slip resting on 25 piles on the east side of the jetty, south of the baths. The cost was £300 and
the work was completed by December 1911. The building remained in use until 1958-59 when
the club relocated to Little Grove (Austen, 1986: 25, 37, 38, 49, 128, 131).

At a later date another shed and a slip were built approximately 75 feet (23 m.) south of the
Yacht Club boat shed on the east side of the Jetty. The shed was made of timber and iron
{Albany Town Jetty Plan, October, 1944). In 1961 the shed was demolished and at the time
was described as being used by the Naval cadets (Garden, 1978:64).

In 1924-25 the sea baths on the west side of the jetty were rebuilt. In addition a dance hall,
shop and an accommodation area were added to the south side of the baths with a verandah
along the west side of the jetty. By this time the jetty had become a focus for the Towns sociat
and community life including promenading, fishing, swimming and recreational boating. Even
when the weather was bad and high seas and strong winds swept over the jetty deck it was still
a popular with visitors who could enjoy the elements from the shelter of the verandah (5.
Austen, pers com, 1994).

By 1944 after five years of world war the jetty was in a decayed state and in little use. In
January that year the Town baths were inspected by the General Purposes Committee of the
Albany Town Council. They recommended that the structure be repaired and that the dance
hall and other buildings be demolished. It is not known if the demolition went ahead at the
itme however (Albany Advertiser, 13/1/1944, 31/3/1944).

In the following year the Railway Department noted that they had no turther use for the Town
Jetty (which they controlled) and commented that they were more interesled in the ongoing
upkeep and operation of the Deepwater Jetty at the eastern end of the Harbour (4lbany
Advertiser, 13/1/1944; 31/3/1944).

In July 1944 the Western Australian Government invited the Albany Town Council to take
over the running of the jetty. The Council declined the offer and reminded the Government
that the jetty was their responsibility (Albany Advertiser, 13/1/1944; 31/3/1944).

There had been talk in the Town about the need to reclaim the foreshore to create additional
space for port facilities and by 1945 this work had begun. The first 300 feet (91n.) of sea-bed
under the jetty was reclaimed and in 1948 the Town Council began reclaiming other areas of
the adjoining foreshore. At the same time the Tydeman report was produced which
recommended the reclamation of there foreshore east of the Town Jetty to build a land backed
whart and bulk handling cargo facilities. This work commenced in 1951 and was completed
by 1953, In the process a further 150 feet (46m.) of the shore end of the Town Jetty was
demolished and buried under Land-fill (Western Mail, 21/4/1949; Garden, 1978: 60 -65;
Albany Harbour Jetty, PWD Plan, 47836).

The remaining part of the jetty was subsequently repaired and continved in operation. In
particular the old jetty head was used as a berth for the whale chasers which arrived with the
opening of the Cheynes Beach Whaling Company at Frenchman Bay in 1952, In 1961 further
work resulted in the removal of the sea baths and the demolition of part of the south-east arm
of the jetty (Garden, 1978.64).

In 1972 a new jetty head was built 486 feet (148 m.) along and 10 the east of the existing jetly
alignment. The new structure culminated on the east side of the site of the 1874 jetty head. In
addition the old south east jetty head built at the trn of the century was further shortened by
134 feet (40.84 meters) and the former Princess Royal Yacht Club boat shed and the Naval
cadet shed demolished. Improvements were also made for berthing the Pilot beat and other
craft {(Albany Harbour, Town Jetty, 47836).



In the following year the curved section joining the old Jetty head to the new jetty head was
removed leaving an angled walkway joining the two.

At a later date 221 metres of old Jetty neck extending from the shore was demolished and
reclaimed under land fill. A concrete boat ramp was then built on the south west side of the
seaward end of the reclaimed land and car park facilities installed. Finally in 1978 with the
closure of the Cheynes Beach whaling station the whale chasers left the jetty. The old jetty
head was then closed off and abandoned.

3.1 Modern Use of the Site

The chief commercial users are local fishermen, boat charter operators, of which there are two
in Albany, and the operators of the Albany Port Tug and line boat and the Pilot Service.
Usually there are less than six commercial fishing vessels berthed at the Jetty at any one time.
The berths for the pilot and line boat are on the north side of the old mail and passenger
landing and are surrounded by a security fence. The tug is located on a purpose built, finger
berth, immediately south east of the old 1874 jetty head.

Recreational users include sport anglers, local and visiting yachtsmen and women and
pedestrians. A boat ramp on the west side of the base of the jetty is used by recreational boat
users, recreational and commercial fishermen and divers.

The 1893 south east jetty extension was used as a berth for the Cheynes Beach Whale catchers
until 1978 when it was closed off to the general public. Since that time the extension has
deteriorated and is now in a condemned condition.
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PART C PRE-EXCAVATION MANAGEMENT

4.0 Background to the Excavation

As indicated above, LandCorp provided a sum up to a ceiling of $30,000 to the Western
Australian Maritime Museum in order that it could carry out a maritime archaeological
excavation of the sea-bed under and adjoining the Town Jetty.

It was agreed that the Department of Maritime Archaeology would undertake the following:

1} A sea-bed survey of areas identified for dredging and future land reclamation
11} Dredge spoil monitoring

iin)Conservation of historic artefacts

iv) Reporting of findings to LandCorp

4.1 Research Design for Excavation

The proposed developments at the site appear in General Arrangement Option I, The Albany
Town Jetty Upgrade which is reproduced in Figure 2 above. These show that two new jetties
were to be constructed following the demolition of the existing Whaler’s Jerty and the Mail
Sreamer Jetty. 1t is expected that demolition of these two structures, when it occurs, will
involve minimal impact with the sea-bed and, though they are of heritage interest, this was not
the immediate concern of the archaeological eam.

Dredging for the new tug berth and berths alongside the new jetties was the archaeologists
major consideration and the Albany Jetty project became, in effect, a program designed to
ascertain the potential effect of the proposed development and to recommend strategies in

order to minimise its impact.
Test excavation rather than surface sampling was therefore indicated and the following phases
and objectives were decided upon:

4.2  Objectives of this Excavation

Phase 1

(iy The collection and recording of evidence from a surface search and a number of sample
trenches throughout the area affected in order to ascertain the horizontal and vertical spread of
artefactual material associated with the Albany Town Jetty.

(it) The processing and analysis of that evidence in order to suggesl strategies for the
minimisation of the mmpact of the proposed development.

(ii1) The conservation of the material raised for the purposes of coliection and exhibition in a
public environment, preferably in Albany.

(iv) The production of a report for analysis by LandCorp, the development agency.

Phase 2
A sea-bed survey of areas for dredging and tuture land reclamation,

Phase 3
1) The conservation of historic artefacts and their presentation for storage ov exhibition at an

appropriate location, preferably in Albany.

il) The presentation of a report to the developers and the publication of the results in popular
and academic journals.

Phase 4
The monitoring of future dredge spoil on the understanding that some materials may be raised

by this process and will need collection and recording.



4.3 Constraints

A time span of one month was allowed for the assessment program. This and a budget to a
ceiling of $30,000 and a target of $25,000 were the major constraints.

Reporting to LandCorp was to be by 31 March 1995. (This was extended due to unforseen
delays in receiving the chemical and biological reports). A brief resume was presented as an
interim report.

4.4 Research Hypothesis

Excavations conducted at other jetty sites, notably the Long Jetty at Fremantle (Garratt,
McCarthy, Carpenter et. al., 1994), indicated that artefactual material would appear in
considerable concentrations for a distance of around 20 metres either side of the structure.
Less concentrated scatters of material further from the Jetty reflect abandonment practices by
the crews of vessels moored away from it, before or after coming alongside.

In the Fremantle Long Jetty instance, the concentrations of material were known to lie both on
the surface of the sea-bed and to a depth of two metres below it, and within a band 15-20
metres wide either side of the Jetty, This reflects a maximum width for a 19th century vessel,
of the draught capable of being received alongside, of around 8-10 metres. Material
deliberately abandoned was often thrown or heaved from the ship or Jetty structure.

It was expected that artefactual material would be deposited in a similar fashion on the sea-
bed at the Albany Town Jetty throughout its entire period of use. Given the abandonment
behaviour of most past societies in using the sea, rivers and water generally as useful dumping
ground, some of that material would not only reflect the Jetty’s construction or repair phases,
but also dumping practices generally. Though attractive surface material indicative of these
activities would have been recovered by divers after the advent of sports diving in the 1960s, a
great deal of artefactual material has remained buried below the sea-floor, especially in areas
that have seen little natural or artificial water movement. Where a jetty lies in an exposed
situation, wave action may have a considerable effect in revealing or burying material. In the
case of Fremantle, a port noted for its unsuitability due to its exposed position, the occasional
fierce storm was known to reveal new pockets of material by wave action alone.

Albany Jetty on the other hand did not experience this phenomenon to the same extent, The
harbour is renowned as a safe haven having little *fetch’, though the seas , as opposed to the
swell that can reach 2 metres or more. Post-depositional ‘scrambling’ of material (Muckelroy,
1978) at this structure was generally by the action of ship’s propellers alone in the pre-sport
diving days. The Albany Jetty then, was expected Lo reveal more evidence of superposition of
artefactual material or ‘cultural layering’ than the Fremantle jetty.

Finally, from a purely cultural perspective, though the material remains at the Albany Town
Jetty are expected to be similar, to those at the Fremantle Long Jetty, the assemblage found in
the latter instance indicated that a considerable amount of both alcoholic and non-alcoholic
beverages were consumed. These were far beyond the guantities expected of normal maritime
activities. This gave rise to the belief that, in effect, the structure had become a ‘colonial beer-
garden’ (McCarthy, 1987), reflecting its use as both a promenade and recreational centre. The
material also illustrated what was possibly an excessive consumption of drink at Fremantle, a
port noted for its unsuitability and labour problems (Garratt, McCarthy and Carpenter, 1994).
Of interest was the question whether the remains at the Albany Jetty would mirror this
phenomenon, or whether society in maritime Albany was more temperate in its habits.

4.5 Legal Issues

In 1989 the South Coast Divers Club of Albany contacted the Department of Maritime
Archaeology at the Western Australian Maritime Museum complaining that visiting divers
were recovering artefactual material of significance to the town from the MV Warren and MV
Princess Royal scour pits.

This matter and the problems associated with protecting the historic material known to lie near
the Fremantle Long Jetty were taken to the Maritime Archacology Advisory Committee,
which advises the Director of the Western Australian Museum. From there the matter was
passed on o Crown Law for comment. In the interim the Albany Port authority were
approached and the area was gazetted as a no swimming area under the Port Authority
legislation.
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Upon deliberating on the extent and the provenance of the remains at the Long Jetty at
Fremantle, it had earlier become apparent that artefactual material associated with jetties that
were in operation before 1900 could be protected under the 1973 Maritime Archaeology Act.
Thus the remains lying on and under the sea-bed in the vicinity of jetties in operation pre 1900
throughout the State of Western Ausiralia became a maritime archaeological site under the
terms of the 1973 Maritime Archaeology Act, though the jetty structures themselves could not
be protected at the time.
On 24 October 1988, the sea-bed around the pre 1900 section of the Long Jetty at Fremantle
was declared an historic site under the terms of the 1973 Maritime Archaeology Act. The
artefactual remains at other jetties of a similar vintage, eg., the Albany Town Jetty, then
became historic under this precedent. In short, the interpretation and relevant section of the
Act reads thus. '

Interpretation of the Maritime Archaeology Act No. 66 of 1973,

‘If there are known to be (or there are likely to be)
objects as referred to in 5.6 (3) of the Maritime
Archaeology Act in the vicinity of the Long Jetty, then
that vicinity is a Maritime Archaeological Site under the
Act.” (Senior Assistant Crown Solicitor to the Director,
28/11/1986).

Definition of ‘object’ from 5.6 (3) of the Act

‘Any object which, in the opinion of the Director was
abandoned in the State before the year 1900 and derives
from or was associated with any ship, whether or not an
historic ship...”

Thus with respect to artefactual remains emanating from jetties before the year 1900, their
association with any ship is a crucial element in the their legal protection as a maritime
archaeological resource. As indicated the maritime archaeological legislation did not cover the
jetty structure itself.

5.0 Previous Assessments and/or Excavations

Although jetty construction phases, dredging and shipping activities may have shifted
artefacts around on the sea-bed for a hundred years, they at least remained in sirw. The jetty
site had remained an untapped resource for bottle collectors and treasure hunters. It was not
until SCUBA equipment became readily available in the 1970s, that artefacts could be
selectively removed, sometimes in vast quantities. This site has been subject to twenty years
of bottle collectors activities and two previous archaeological assessments of the sea-bed in
the vicinity of the Whaler’s Jetty in 1988 and 1989.

5.1 Evidence of Previous Disturbance/Salvage

IFront page uews in the Albany Advertiser in 1972 was a story of divers recovering old bottles
and historical material {rom the area around the Albany Town Jetty. This coincided with diver
activity at other underwater sites throughout Western Australia, as antique collectors generally
came to recognise the value of the underwater remains in the vicinity of jetties, wharves and
other submerged features. Crews from large fishing vessels were alse known to recover
material by scouring the sea-bed near the Albany Town Jetty in this period. It appears that
they occasionally ran their propellers at full revolutions whilst moored alongside, thus creating
a senes of large artificial scour pits alongside the jetty. When the resulting clouds of disturbed
sediment cleared, the crew dived for the exposed artefactual material and bought it back on
board for cleaning. Bottle hunting is still a favourite pastime for divers today and was in full
swing at the Albany Town Jetty up to 1988 when the 1973 Maritime Archaeology Act was
applied and swimming and diving was banned at the Jetty site by agreement with the Albany
Port Authority. Even then some divers have conducted their collecting operations under cover
of darkness.



5.2 Site Inspections Conducted Previously
(see site plan on page 19 entitled Transects and excavation points at the Albany Town Jetty, )

In March 1988, discussions were held between Mr Ron Moore, Secretary of the South Coast
Diver's Club and Mr McCarthy of the Department of Maritime Archacology at the WA
Maritime museum regarding the artefactual deposit at the Albany Town Jetty and the need for
an assessment of its extent. After some discussion a decision was made to facilitate a study by
the South Coast Diver’s Club, encompassing archival research and a surface survey of the area
occupied by the now demolished arm of the Jetty. It also appears that larger than usual
quantities of matertal were being exposed by the action of a large, powerful, tug-boat the
Warren and by the ferry Princess Royal. Anecdotal evidence was to the effect that the scour
pit produced by the tug especially was much larger than any other previously produced and
that there was a considerable amount of material to be found.

A surface survey was planned for June 1988 to be followed by a test excavation that would be
conducted by Museum staff in the following August. These developments coincided with
conceptual proposals to redevelop the Albany Town foreshore and to conduct large scale
dredging operations as indicated above. (Albany Town Jetty File, WA Maritime Museum).
While indicating that it had no objection to land-fill that would preserve the material covered
by spoil, the Maritime Museum indicated that any dredging would need to be preceded by
thorough archival research, a sea-bed search for visible historic material and the sampling of
the sea-bed itself in order to indicate the extent and historic nature of the remains themselves.
In the interim, with the looting and the proposed development in mind, the Albany divers were
authorised to record and recover any surface material of interest, provided that it was not
dispersed and that it was properly conserved and made available for eventual display in
Albany. It was also agreed that all the artefacts found in this phase wonld be conserved by the
South Coast Divers under advice from the Department of Materials Conservation at the WA
Maritime Museum. It was also agreed that once conservation was complete the material would
be made available for exhibition at the Albany Residency Museum, a branch of the WA
Museum, This, it was believed, would help develop a sense of ‘local ownership® of the
materials being found and help prevent them being dispersed and lost to the town and the local
museum. The proposed archival research was to help develop a similar regional appreciation
of the historic nature of the jetty and the materials on and under the sea-bed.

The 1988 South Coast Divers Excavation

Between the period 25 June to 12 November 1988 the South Coast Divers established a 20 x
40 metre grid which was set up over the south-ecast extremity of the Jetty. This was initially
designated Area A. (See Figure 19). Following this a surface survey commenced under the
leadership of Mr Moore.

Considerable problems were experienced with the weather and underwater conditions but the
group persevered and completed the survey. The finding of purely modern material including
ceramics, bottles, and a discarded whaling harpoon head was a considerable disappointment to
the group. Only a yellow china dinner plate and a Brylcreem jar were retained. These were
allocated artefact numbers ATJ (Albany Town Jetty) Nos. | & 2. Daunted by the difficulties
and the obviously modern nature of the surface deposit the divers ceased in the gridded area.
The South Coast Divers then turned their attention to the propeller wash (scour pit) that had
been produced by the rug-boat moored near the base of what was then the Whaler’s Jetty, (see
Figure 19). This proved to be a rich source of nineteenth century artefactual material having
apparently been the area in which early steamships and other vessels were moored. So too did
the Princess Royal berth which was immediately opposite the Warren scour pit on the
western side of the jetty.

A considerable amount of material, both modern and historic, was raised and the process of
conservation begun by the South Coast Divers at the Albany Residency Museum as agreed.
This did not prove a success and eventually the material was taken for treatment to the
Department of Conservation at the WA Maritime Museum. The material cousisted of a
number of late nineteenth century bottles, a turn of the century penny, pipe fragments and
other assorted material notably ceramic sherds, some carrying steamship company insignia.
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These were allocated artefact numbers ATJ 3-8 and 36-55. The proposed locally-based
archival research also did not eventuate, leaving some doubt as to which parts of the jetty
structure where in use at any particular time.
In the interim a test excavation of the South Coast Diver’s grid area was planned to ascertain
what lay beneath the surface layer. This was to begin with the excavation of a test pit timed to
coincide with a visit by Graeme Henderson, Curator of the Department of Maritime
Archaeology at the Maritime Museum.

The WA Maritime Museum Excavation, 2 February 1989

En route to Fremantle from an excavation in the Esperance area, Henderson’s teanm were able
to spend one day on the Jetty, Taking a bearing of 300° at a distance of 8 metres from the
southern-most visible jetty pile, the team established a 4 x 1 metres area on an 080°-260° axis
in Area A. This grid shown in the plan of the area was excavated t0 a maximum of 90
centimetres. In the first-0-30 cm excavated the group found oily rags, a knife, a milk bottle
and a medicine bottle, In the next excavated layer 30-60 cm down , an iron bar, rope, coal,
plastic, bone and beer bottles were found. In the final layer, which was only part excavated, a
beer and wine bottle were found. Of the material recovered, four items were retained and
allocated artefact numbers ATJ 9-12,

Result

The surface recording and recovery operation in the region of Jetty conducted by South Coast
Divers and the test excavation led by Henderson revealed modem material with some artefacts
possibly dating back to the turn of the century. In hindsight, this was to be expected, given
that the area was dredged in the early part of the Twentieth Century. (See historical precis pp.
10-18).

The WA Maritime Museum Excavations, 10-12 February 1989

With the aim of attending to the original request of the South Coast Divers Club 1e., to provide
experience in excavation and recording methods, to help properly ascertain the artefactual
resource at the Jetty and to help set up a display on the Jetty, Mr McCarthy travelled to
Albany in the period 10-12 February 1989.

Discussions were held with Mr Ron Moore and Mr Gary Wellstead of the Dive Club about the
possibility of continuing the work begun by Mr Henderson. Unfortunately conditions
precluded work in the area excavated or in the region gridded by the Club and a decision was
made to commence work in Area B, an area more sheltered (See figure 19).

Fustly the sea-bed was examnined, showing that at a point midway along what was then locally
known as the “Whaler’s Jetty,” the sea-bed lay at a depth of 6.4 metres. Progressing away {rom
the jetty, the depth rapidly changed in the first 5 metres to 5.5 m levelling out to 5.6 m at circa
15 metres from the structure.

A 2 x 10 metre grid at right angles to the Jetty was established and excavated. In similar
fashion to the earlier excavation, the top 90 cm of material was modern and greatly disturbed.
Concreted sunglasses, beer and milk bottles, an engine room name-plate and a concreted
harpoon were located. Great difficulty was experienced in penetrating the modern layer due to
the presence of ironwork, timbers and assorted detritus. Having ascertained that the remains
were relatively modern and that the artefactual deposit there was not at risk from divers due to
the difficulties in penetrating the upper layers, a decision was made to relocate to the scour pit
produced by the MV Warren (See area within the dotted line on Figure 19)

A datum line 7 metres long was stretched from the eastern side of the jetty across the scour
pit. The tug had scoured a pit beginning at the mean sea-bed level at 6.4 metres down to a
sand layer 1.2 metres further down. Two layers were then excavaied. The upper layer 30-40
cm below the sea-bed produced modern material, followed by a weed mat and an artefact-rich
layer in which appeared nineteenth century black glass, ceramics, hessian sacking, pipe
fragments, a shoe and ballast stones. Also found was a plate depicting the steamship Rob Roy
which operated into Albany in the period 1878 until it was withdrawn from the Albany run in
1893 (See frontispiece illustrations). The lower level wiich proceeded a further 0.6 metres
below to a depth of 8.2 metres and a clay botlom censisted of a sterile sand deposit.



Divers interested in our activities discussed their earlier finds with us, one producing an 1877
penny, others attesting to an earlier abundance of intact ceramics and black glass which had
been raised, leaving only sherds and other less valuable material.

Result

From the extent of the remains found up to 1988, it appears that the area at the town end or
base of what is popularly known to be the ‘Whaler Jetty’ was once a focus for nineteenth
century shipping and maritime activity.

The jumbled nature of the historic and modern material found in the Warren and later in the
Princess Royal scour pits indicated that the propellers of the nineteenth century steamships
and later more modern vessels, especially those with powerful propellers, had a significant
‘scrambling’ effect on the caltural layers on the sea-bed. This cansed a mixing of both
artefactual and biological material as indicated by the position of the weed bed identified by
biologists, Dr Ray Massini and Ms Jenny Carey (see 9.3 below).

The assemblage at the “Whaler Jetty’ reflects the fact that the area had been dredged in the
early part of the twentieth century and that it has been in regular use until 1978.
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PART D. THE 1994 SITE ASSESSMENT
6.0 Participants and Their Roles
A). WA Maritime Museum personnel

M. McCarthy
P. Baker

B). Department of Materials Conservation
J. Carpenter

N. King Smith

V. Richards

C). Consultants

J. Clarke (SmallCraft)

D. Garratt (Shaw International)
A. Wolfe (Wolfe and Associates)

D). Voluntary Assistants
J. Buchanan

R. Dickson

R. McQGuffie

R. Shaw

R. Sheppard

6.1 Facilities and Equipment
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Duties
Senior Archacologist/Project leader
Photographer/Diver

Conservator/Diver
Conservator/Diver
Conservation research/Diver

Contract diver
Maritime Archaeologist
Maritime Archaeologist

Diver/Technical assistant
Cook/General assistant
Diver (MAWWA)
Diver/Engineer/draughtsman
Diver

Vessel: WA Maritime Museum workboat, Seaspray.

Excavation tools: Two ‘water dredges’ were used during the course of the field work. The
primary unit consisted of a 16 HP Briggs and Stratton Vanguard V-Twin engine powering a
Gaan MT 33 water pump. The smaller capacity unit was a Davey pump, model 93206-0.

Diving equipment: Two standard ‘Hookah’ units were used for most diving activities. SCUBA
equipment was restricted to activities which required greater mobility, such as photographic or
reconnaissance work.

On-site conservation eguipment: Storage tubs, specimen bags, protective wrapping, pre-
treatment sofutions. :

Pre-disturbance environmental assessment equipment

pH electrode: Activon AEP433 pH electrode with flat surface pH probe.

pH meter: Hanna HI 8314 membrane pH meter.

Multimeter: Escort EDM 162 multimeter.

Conductivity meter: Phillips PW 9525 meter with water-proof probe.
Dissolved oxygen meter: Hanna HI 8543 oxymeter with dissolved O; probe.
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Survey equipment

Chart: AUS 118, 1:75 000 Approaches to King George Sound, (see Figure 3, p, 4)

Plans: Albany Town Jetty upgrade, 15-09-1994. General arrangement & site plan. Halpern,
Glick, Maunsell. Drawing No, $3448-01, Rev. 3

Albany Town Jetty . Proposed Alterations-October 1994. Copy of C.C.E. Plan No. 35262. (see
Figure 2, p. 3)

Tide Tables: South Coast - Albany. p. 170. (Appendix N)

Aunstralian Height Datwm: Public Works Department, Permanent survey station summary,
Albany wharf, Qctober 1965. (Appendix N)

Reference map for AHD; PWD WA 48100-T1. (Appendix N)

Tide records

Tape measures (30 metre and 100 metre)

2 metre stainless steel grid square

Spirit level

Plumbob

Sample bags

Compass

Marker buoys

15 mm underwater cameras

Land cameras

Video camera in waterproof housing

First-aid and safety equipment
Diver's flag

Oxy-viva resuscitation kit
First-aid kit

Stand-by diver

6.2 Diving Regime

Diving operations were conducted over a period of 16 days, commencing on 22 November
and continuing until 7 December. Divers worked in teams of two, often diving twice a day,
sometimes up to three hours at a stretch. Most dives were conducted using surface supplied air
equipment (hookah). A stand by diver and boat operator were in attendance, except when
operating from the jetty where only a stand by diver was required. 1n all, a total of just over
175 hours were spent underwater. Within the survey area the depth ranged from one to eight
metres. Visibility ranged from zero to around 5 metres.



27
7.0 Environmental Assessment—Pre-disturbance (See detailed report appendix H)

At the commencement of diving operations, a predisturbance survey was conducted by
Richards and Carpenter, (Materials Conservation Department, WA Museum).

7.1 Sea Conditions

Princess Royal Harbour in which the Jetty is situated is all but land-locked. (See plan).
Conditions at the site were generally calm with no swell, though the occasional storm
prevailed, producing a short, steep wave. The tidal range was up to 1.2 m, semi-diurnally with
a mean variation of 0.4 m. Underwater visibility ranged from 3-4 m. over undisturbed sea-bed.

7.2 Sea-bed

The sea-bed examined lay between 2 metres and 7 metres below the surface at mid-tide and
consisted of fine calcareous sediments covered with epiphytes and organic detritus which rose
in a cloud into the water column when disturbed. The site generally slopes gently to deeper
water from the shore in a southerly direction. In a number of scour pits the slope is steep, at
angles varying considerably to that generally found. Below the sand were layers of bivalves.

7.3 Flora and Fauna

Seagrass remnants were found in the scour pit created by the tug MV Warren during the WA
Maritime Museum excavation in February 1989. Biologists Dr Ray Masini and Ms Jenny
Carey operating nearby at the time, were requested to comment on the phenomenon. Their
report reads thus.

..[we] examined the organic material which formed a layer some 10 to
20 ¢m thick approximately im below the present surface of the sea-
bed. We found the layer to comprised(sic] predominantly of seagrass
leaves of the genera Posidonia. The fibrous material {(approx. 5-10 ¢cm
long) in that layer secmed to be remnanis of the leaf sheaths of that
seagrass which are exiremely durable and would take considerable
time to break down. The seagrass leaves were compressed flat with
little evidence of any rhizome material and no evidence of a rhizome
mat which in our opinion should still be present if a seagrass meadow
had been there in the last 100-20( years,

Given that you found artefacts at considerable depths beneath this
layer and rhizome mats of this genera of seagrass are very tight and
relatively impenelrable this also tends to support our impression that
the layer is not the remains of a seagrass meadow.

A more likely explanation is that seagrass drift {dead or detached
seagrass leaves and plant parts) accumulated at some time perhaps in a
depression, and subsequent 1o that, sediment was redeposiled over the
top to the level it is at present. (Masini and Carey 1o McCarthy,
21/02/89. Albany Town Jetty Day Book and Department of Maritime
Archacology, WA Maritime Musewn, File No, 80.94.)

The jetty piles and other large structures on the sea-bed were encrusted with tunicates,
barnacles, mussels, sessile invertebrates, algae and seaweed.




7.4 Pre-disturbance Survey : Rationale

As indicated the full pre-disturbance survey, on which these analyses is based appears in
appendix H. Where possible these surveys are conducted by diving biologists, chemists and
corrosion specialists in an attempt to obtain data relevant to the management of the site as a
whole and to the management and conservation of the materials raised. Excavation strategies
and conservation processes can hinge on the results of a properly conducted pre-disturbance
survey (McCarthy, 1982). In this instance the pre-disturbance study provides a base on which
to predict and monitor chemical and physical changes to the inundated parts of the jetty and
the adjacent sea-bed as a result of further sea-bed disturbances or changes in the micro-
environment at the jetty.

Of immediate significance is the presence of toxic materials. In hindsight, given the dumping
practices of past societies and the large amount of coal loaded at the jetty, the presence of
toxic substances should not have been a surprise. It must now be assumed that other port-
related structures serving large populations over many decades in similar sitwations are also
contaminated. The developers and relevant Government agencies were advised of these
findings and were provided with a copy of the Appendix.
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PART E THE EXCAVATION PROCESS

8.0 Logistics

The Albany Residency Museum's research station was selected as the location for a base camp
due to its close proximity to the boat launching ramp and the jetty site. This ensured that;

(a) travelling time to and from the site was limited to ten minutes each day and

(b) the daily crew and equipment changeover times were minimised

Personnel were organised in such a way that at all times during diving operations, a core team
of two divers, a stand-by diver/boat handler and at least one conservator and photographer
were working on-site.

It was considered essential that each day's field-work data and artefacts were recorded and
processed on the day of recovery. At the conclusion of each day’s diving, recovered artefacts
were registered and stored appropriately and all information from the underwater data sheets
was plotted on the master plan and logged into a computer data base. Where possible, the
excavatton processes were recorded on videotape and replayed each evening. This aided in
recording and interpreting information accurately, with the events of the day still fresh in the
diver's mind. Any over-sights, or inaccuracies in the data were then be checked on the
following days diving.

8.1 Excavation Methodology

A pre-disturbance analysis was conducted at pre-determined locations under and alongside the
jetty structure,

A number of transect lines West to East (WE Transect No. |, WE Transect No. 2) and North
to South (NS Transect No. 1, NS Transect No. 2), were then established at angles to the
Jetty(s) and through the area nominated for dredging in order to properly sample the area
designated for development. A surface search along these transects was conducted and
excavations were conducted at pre-determined intervals along the transects. {See Figure 19).

The excavation was conducted using standard water-dredging techniques, coupled with a grid
frame to provide the necessary vertical and horizontal controls (Green, 1990). Two excavation
systems were employed. These were:
1) The test pit (Shown as a circle (Q) on the plan entitled; Transects and excavation
points ) (Figure19).
11) The test trench (Shown as a square {3) on the plan).

A test pit sampling strategy was utilised in order to examine the area beneath the existing sea-
bed. This involved, where possible, the laying of a two metre square grid frame on the sea-
floor and excavating beneath it, then recording detail in the pit and in its walls. The grid was
levelled using a builder’s level and depth was measured from it using a plum-bob. Excavation
was by water-dredge, with two divers, an operator and recorder. The end result in each case
was a conical pit circa 1.5 to 2 metres deep, just sufficient to allow diver and excavation
equipment access. Visibility in and around the pits was zero and all recovery was by feel
alone. Recording was performed either visually by rising above the cloud of silt or within the
pit by feel. Photography was possible only pre-excavation or on the following day when the
silt had settled.

The test trench was used within the existing scour pits, again utilising the 2 metre sgnare grid
system. Being up to 2 metres deep and often quite extensive, with good visibility and stable
slopes, the walls of the scour pits lent themselves well to layered excavation. In this instance
the grid was supported on four stainless steel legs above the excavation and was levelled using
a builder’s level. Measurement was in 3D, using a sliding scale on the grid for easting and
northings and depth by plum-bob. With visibility being in the order of 0.3 metres plus,
measurement was normally a straightforward exercise.

A Nikonos camera fitted with a 15 mm underwater lens system and video-recording using a
Hi & system in an underwater housing was used to augment manual recording.




The features, artefacts and structures found were recorded, analysed and in some cases sent
for further treatment or analysis.

A surface search of other areas designated for development was also made, without significant
result.

Three sites were excavated (pits and trenches #1-#3), underneath the Mail Steamer Jetty and
one trench, #33) was dredged underneath the 1874 section of the Town Jetty.

West-East (WE) transect No. 1 and North-South (NS) transect No. 2 were selected for testing
in order to provide information on the sea-bed and the material beneath it within the arca of
the proposed dredging. (see Figure 19).

WE Transect No. 2 was selected for test trenching due to previous evidence of artefactual
material. This material was found along the length of the Warren scour pit and the trenches
were excavaled in order to examine the extent of the material and to test the hypothesis that a
cultural layer would be evident. The scour pit also extended over to the western side of the
existing jetty and test trenches were excavated in that region also,

North-South transect No. 2 was selected to sample the region from the Mail Steamer Jetty
across to the Warren scour pit.

In order to sample the area of the Whaler’s Jetty, NS Transect No. 2 was extended. Pits #23
and #24 and pits #25-#27 were excavated at right angles to it in order to gauge the spread of
material emanating from the structure and the vessels moored alongside. Pits #28 and #29 on
the southern side of the Whaler’s Jetty were excavated to gauge the exient of the material
there. The region of the old Swimming Baths which is expected to be reclaimed was
examined, as was the area to the west. (Pits #35 and #36).

For the purposes of this report, a description of each excavation appears summarised below.
Figure 19 locates the excavations over the area atfected.

MAIL STEAMER JETTY

Test Trench #1.

This was conducted at the Datum Pile, and included a pre-disturbance analysis by the
conservators. Material was visible throughout, though most was concentrated modern material
which prevented excavation through to the earlier layer.

Test Trench #2. _

Trench #2 was excavated underncath the Mail Steamer Jetty, adjacent to the 1874 jetty.
Modern surface material such as rope, wire and engine parts had (o be removed before
excavations could commence. The trench was excavated through sediment to sterile sand at a
depth of 1.8 metres. Little artefactual material was found, apart from some ballast stones.

Test pit #3.
An artefact-rich layer 45 cm thick was located 70 ¢m helow a surface layer of seagrass and

silt. Most of the artefacts identified were of organic materials such as bone, timber, coke and
rope.

Test pit #4.
The choice of location for this test pit was based on the premise that artefactual material

would be concentrated in an area where vessels had regularly moored alengside a jetty.
A range of artefacts consistent with ship-board materials was recorded in this test pit 10 a
depth of 65 cm. At this depth, a layer of seagrass 15 cm thick delineated the lower houndary
of the artefact-rich strata. Underneath the seagrass matting lay three distinct shell strata.

NORTH-SOUTH TRANSECT No. 1.

Test Pit #5

This pit was excavated to a depth of 180 cm through six distinct strata comprised of silts,
cockle shell, sand and fine sheil and finally a layer of large oyster shells. Within the sand and
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fine shell layer were small fragments of timber, coal and clinker, interspersed with modern
items such as a battery lead and a rubber hose. This material was located between 60 cm and
120 cm below the sea-bed.

Test pit #6.
This test pit was excavated to a depth of 111 ¢m and revealed three distinct strata comprised

of silt overburden 45 cm in depth covering a 10 cm thick layer of seagrass over compacted
cockle shells. No artefacts were found.

Test pit #7.
The profile of #7 is similar to test pit #6.

Test pit #8.
The profile of #8 is similar to test pit #6 and #7, although this excavation showed no evidence

of a seagrass layer above the shell strata that extends from 60 ¢cm to 170 cm below the sea-
bed. Sand and mud extends to an undetermined depth below the shell layer.

EAST-WEST TRANSECT No. 1.

Test pit #9.
Located at western side of the head of the 1874 Jetty. A significant number of artefacts were

recovered from this test pit, primarily glassware and ceramic sherds.

Step trench #10.

Located at the eastern side of the head of the 1874 Jetty. A significant number of artefacts
were recovered from the test trench area including shipboard items such as ballast stone and
wire rigging as well as glassware and ceramic sherds. The trench extended to a depth of 148
cm on a north-south axis.

Testpit #11.( See Figure. 21 and discussion pp. 44-45)
Situated on the north side of the Warren tug berth, and also crossed by the NS. Transect No.
2. The surface material consists of a mixture of sand and silt with fragments of degraded
posidonia and small shells. A layer of compacted cockle shells is evident at 127 cm from the
surface of the sea-bed. Shell samples ATIT 125 A, B, and C, were removed for carbon dating
analysis from this test pit. The results are as follows;

Sample A: 1730 BP (+/- 80 BP),

Sample B: 2670 BP (+/- 60 BP),

Sample C: 5070 BP (+/- 80 BP).
No artefacts were recorded.

Test pit #12.
The pit was excavaled to a depth of 160 cm. A layer of cockle shells 100 cm deep lies over a

thin 5 ¢m stratum of large and small oysters. Below this stratum is a 20 cm layer of sand
interspersed with posidonia fibres. Shell samples ATJ 125 D, and E were taken at depths of 62
cm and 105 cm. The results are as follows;

Sample D: 1700 BP(+/- 80 BP);

Sample E: 3140 BP (+/- 70 BP).
No artefacts were noted. (See Figure 7, over).

Test pit #13.
The stratification is similar in all respects to #12.

Test pit #14. ) .
Five strata were noted in this test pit, which was excavated to a depth of two metres. A silt

layer extends 55 cm below the sea-bed to a 10 em-thick oyster shell layer, below which is a 65
cm stratum of silt. A 60 cm thick layer of cockle shells extends down to 190 cm below the
sea-bed to sand with embedded posidonia fibres. No artefacts were noted.

Test pit #15.
The stratification is similar to #14.



Results of test pit analysis. Figures 7 and 8. are indicative of the general results.
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Figure 9. The MV Warren scour pit showing the tug berth jetty piles and step trenches #17,
#18 and #31 excavated within it. The piles shown in the background form the modern finger
jetty for the Warren tug berth. The piles Lo the right are the narrow jetty joining the end of the
1874 Town Jelly to the Whaler's Jetty.
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Figure 10. Wolfe and Garratt at work, Here the scour pit itseli has been used as an aid to
excavalion. The measuring system, including the plumbeh appears.



Test pit #16.
The stratification is sirnilar to #14.

EAST-WEST TRANSECT No. 2.

The transect is aligned with the piles of the Warren tug berth with a view to testing the walls
of the scour pit. (See Figure 9). The test trenches were excavated into the sloping side of the
scour pit that has been formed by the wash of the tug.

Step trench #17.
Below 40 cm of soft silt is an artefact-rich layer of sand and silt that extends to a depth of 126
cm. Below this is a bed of sterile seagrass and shell containing no artefacts.

Step trench #18.
The stratification of the sedimentary layers and distribution of artefacts is similar to #17.

Step trench #19,
The stratification of the sedimentary layers and distribution of artefacts is similar to #17.

Step trench #20.

The trench was excavated on three levels. From the surface of the sea-bed to 42 cm: from 42
cm Lo 65 cm and from 65 cm to 98 cm. Artefacts were located below a shell layer at a depth of
93 cm.
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Figure 11. East-west transect No. 2. Step trench 20.




Figure 12. Steptrench #20 showing the grid frame and the
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NORTH-SOUTH TRANSECT No. 2.

This transect runs parallel to the 1874 Jetty, between the Mail Steamer Jetty and the Whaler’s
Jetty and incorporates test pits #21 to #24, Test pits #25, #26 and #27 were positioned 5
metres apart, running out at right angles to the eastern side of the Whaler’s Jetty.

Test pit #21.
Soft calcareous deposits to a depth of 140 cm.

Test pit #22.
Soft calcareous deposits to a depth of 45 cm, then calcareous deposits with small shells.

Excavation depth, 100 cm.

Test pit #23.
Soft calcareous matenal to a depth of 120 cm, over a 30 cm-thick deposit of oyster shell. A

section of timber was found beneath the shell layer at a depth of 150 ¢m. Excavation depth,
180 cm.

WHALER'S JETTY

Test pit #24.
Soft calcareous deposits to a depth of 110 cm.

Test pit #25.
Calcareous material to a depth of 130 ¢m, containing an array of late 20th century materials

such as coal, bone and glass fragments.

Test pit #26.
Calcareous material to a depth of 140 cm, containing coal, bone and modern glass fragments,

then a cockle shell stratum to an undetermined depth.

Test pit #27.
Calcareous material to a depth of 150 ¢m, containing coal, bone and modern glass fragments,

Substrates of cockle shell and oyster shell at 190 cm.

Test pit - east #28,

Six strata were noted in this test pit, which was excavated to a depth of one metre. A
calcareous layer to a depth of 10 cm, an artefact layer 25 cm deep, containing an array of late
20th century materials, with substrates of calcareous material containing tube worms, cockle
shells, oyster shells, and sand with seagrass. '

Test pit - west #29.
Artefact-rich arca to a depth of 130 cm over a 10 cm substrate of large oyster shells. Small
oyster shells and sand were encountered at a depth 160 cm.
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WARREN TUG SCOUR PIT -WEST END

Surface collection #30.

Nineteen artefacts {or groups of artefacts) were recorded in a surface inspection of the west
side of the Warren scour pit, extending for a distance of 13.5 metres from the north west pile

of the end of the 1874 Jetty.

Experimental trench #31.
This step uwench extended for a distance of 5.7 metres in six levels to a maximum depth of 2.2

metres. The sea-bed consists of a layer of ¢. 30 cm of coarse sand and shell grit containing
some artefactual material. Beneath that appeared a 10 cm deep, tightly packed, artefact-rich
layer of fine grit, (level 1) underlaid with undisturbed shell beds. A large oyster shell exposed
in level 2 at a depth of 80 cm was sampled for carbon dating. Results as follows; (1340 BP +/-
70 BP). The oyster (ATJ 143) sent for carbon dating is clearly shown,
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Figure 14. Results of test trench #3) cut into the Warren scour pit




Test pit #32.

Calcareous deposits, rich in artefacts to a depth of 120 cm above a 10 cm deep weed layer.
Below this is a 10 cm shell layer on a substrate of sand and fine shell.

Experimental trench under Jetty #33.

Four strata, were noted in this pit, which was excavated to a depth of 190 cm. A 10 cm surface
layer of sand covers layers of soft silt, compacted calcareous material and calcareous material
with cockle shells. Artefactual material appears primarily in the third and forth strata at depths
between 30 c¢cm and 140 cm.

Test pit #34.
An artefact-rich layer between 15 ¢m and 35 c¢cm below the sea-bed lies above layers of

seagrass, calcareons deposits and cockle shells.

Baths test pit #35.

The pit was excavated 12.5 metres from the base of the batter wall of the breakwater and a
depth of 180 ¢m was attained. The sea-bed in this location is primarily sand. Timber and bone
fragments were the only artefacts found at depths between 107 cm and 135 em. Large oyster
shells were encountered at 160 cm.

Foreshore test pit #36.
Sterile sand to a depth of one metre with no evidence of artefactual material.

The following illustrations serve to fix the excavations referred to in this report and to
lustrate the methods used.
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Results of test trench #33 and test pit #34. Test trench #33 was excavated under the jetty itself.
Test pit #34 was conducted alongside the jetty. The results indicate that the original sea-bed
consisting of various shell layers, sand and weed has been overlaid with artefactual material,

which itself is covered with a layer of fine silt and sand.
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Figure 17. The Museum’s work boat above excavation points #14 to #16.

Figure 18. Working from the shore at pit #35 (the Old Baths): showing the equipment used.
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9.0 The Finds

The location of material is consistent with the expectation that concentrations of historic
material lie under and alongside jetties and to approximately 10 metres either side of them.
Where vessels have previously moored at the head of a jetty, as opposed to alongside it, again
the artefact spread was expected to reflect this practice. In the Albany Town Jetty case, the
head of the 1874 Jetty has proved especially rich. Unfortunately the Warren scour pit cuts
through this deposit. The range and age of the artefacts recovered {rom the jetty area is
consistent with expectations of finding detritus from a working jetty which was in operation
from the mid 19th century to the present day. Most of the material recovered is associated
with ships and shipping activities eg., loading and unloading. Some material reflects casual
visits for fishing or recreation.

9.1 Artefactual Material

The vast majority of the artefacts recovered are ceramics and glassware of various types. Most
are of Australian or British origin, including locally-made bottles. A range of pickle jars,
sauce bottles and medicine containers were excavated, some containing their original contents.
As expected, most of the ceramic material is associated with the shipping companies that
ported at Albany. This is indicated by the various shipping company markings on the
ceramics.

Underlying the material noted above are a series of tightly packed layers of shell, dating to c.
5000 years BP to the depth excavated. With the exception of the two main scour pits these
layers are relatively undisturbed.

9.2 Shipwrecks

No evidence has been found to indicate the presence of wrecks in the near vicinity of the
existing Jetty. The wreck of a small boat was located however. This is described by Mr Wolfe
in Appendix K. It is possible that wrecks lie inland under land-fill. Such vessels may date
from the time when the Jetty was built in the 1860s and could be of significance.

9.3 Anchors and Other Large Artefacts

Coal hulks and barges were moored in the waters around the jetty. Mooring buoys were
anchored to the seabed for the use of shipping generally and for and small boats. The anchors
and cables from these moorings may date from the time the jetty was built in the 1860s and
may lie partly exposed or buried in the sea-bed. (Sec Wolfe, 1994 a & b).

42




43
10.0 On-site Management of Artefacts

Artefacts were placed in plastic bags along with a waterproof tag bearing a unique identifying
code number. (With this number, present and future researchers are able to pinpoint the
original location of each artefact). The bags containing the artefacts (and their tags) were
carefully placed in a plastic crate on the sea-bed, then hauled to the surface by means of a
rope. Once aboard the boat, items were placed in containers filled with sea-water to maintain
100% humidity.

10.1 The Underwater Conditions and their Effects on the Artefacts

The metal artefacts exposed on the sea-bed surface were actively corroding as is to be
expected of material located in an aerobic environment. Artefacts that were recovered from
the sea-bed excavatons were in good condition, though there had been some physical and
mechanical damage due to their movement in the scour pits or breakage before they were
discarded into the sea. In cases where a reduced pH and ‘redox’ potential was noted under the
surface sediment there was generally a decrease in the rate of corrosion and enhanced
protection of organic materials.

10.2 On-site Treatment, Transportation and Packaging of Artefacts

At the conclusion of each diving session, the containers of artefacts were placed in crates and
transported to the Residency Museum whilst still in the boat. This strategy avoided some of
the risks associated with multiple handing of artefacts. Recovered artefacts were immediately
placed in plastic tubs of tap water to start the desalination process. Care was taken not (o
remove any sediments from inside the bottles as these may be required for chemical analyses
at a later date. Fragile items were wrapped in scft nylon mesh to protect them from damage
prior to registration. Artefacts were registered on the day of recovery. Bottles were encased in
protective tubes of expandable styrofoam before being placed into plastic tubs which were
lined with wet hessian. The tubs were then sealed with tight-fitting lids so as to maintain high
humidity. Other delicate iterns were cushioned in bubble wrap before being carefully placed in
individual containers that were f{illed with tap water and securely sealed. The small containers
were then placed in large tubs in readiness for transportation. All the artefacts were
transported by road to the Department of Materials Conservation laboratory in Fremantle for
conservation.




11.0 Radiocarbon dating

Eight samples of shell material retrieved from four test trenches were selected for radiocarbon
dating. The samples were sent to the University of Sydney, N.W.G. Macintosh Centre for
Quaternary Dating, from where they were submitted to Beta Analytic Inc. in Florida, USA for
analysis. (See appendix C for initial results and calibration instructions). The Museum is
awaiting the return of the remainder of the sample material from Beta Analytic Inc in order
that it may be analysed by pre-historians, biologists and natural scientists. These reports and
analyses will be presented as a codicil.

In brief, the radio-carbon dating indicates that the shell beds that were analysed in the areas
examined were laid down between 1340 +/- 70 BP to 6520 +/-80BP. Some of the relevant
data is presented below.

Experimental Trench 1 (Excavation #31) appearing below, shows the composition of the
modern seafloor and earlier cultural layer, underlayed by shells containing a solitary oyster,
ATJ 143, amidst a tightly-packed layer of cockles. This was dated to 1340 +/- 70 BP. The
oyster shell was found fixed into the matrix, indicating the age of the matrix and that its
position was not the result of sea-bed disturbance.
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Figure 20. Experimental Trench No. 1 (Excavauon #31} shawing the layers and the oyster
ATJ 143,
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In EW Transect, test pit No. 3, (excavation #11), where vertical control within the underlying
shell layers was best obtained, three samples of bivalves were submitted for carbon-dating.
Labelled A to C in depth, these ranged from;

A) 1730 +/- 80BP

B) 2670 +/- 60BP

) 5070 +/- 80BP

The return of the samples submitted is still awaited. When received they will be submitted for
biological analysis and the results will be made generally available so that further analyses can
be made. Of significance is the age of the beds and the fact that the steamships that have
operated in these regions do not appear to have disturbed the shell layers themselves.
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12.0 Artefact Management

The artefacts recovered from the 1988 and 1989 excavations have been catalogued, conserved
and prepared for display and study purposes. Forty-five artefacts from this collection were
selected by the Curator of the Albany Residency Museum and are on exhibition there. (For
details see appendix E). Finds from the 1994 excavation have been catalogued and are
presently undergoing conservation treatments.

In all, 125 antefacts {or groups of artefacts) were recovered from the site and recorded in an
artefact register. Artefacts were allocated a registration number, classified by material
composition and briefly described. The date of recovery is included, and a unigue grid number
to indicate the original position of the find. This information was then entered onto a computer
data base, using an Omnis database package on Macintosh hardware. (see appendix D,
Register of artefacts recovered from the Albany Town Jetty, 1988—1994).

12.1 Treatment of Finds

The Albany Town Jetty artefacts are divided into eight tubs, each containing like materials:
the inorgamic materials are glass, stone, coal and bricks, and the organic materials bone,
leather and hessian. Desalination of the inorganic artefacts commenced on 16 December 1994
and all materials are releasing chloride (Cl-) salts at steady and increasing rates. To date, the
glass has released the least amount of Cl- salts (104 ppm) and the bricks have released the
greatest quantity of Cl- salts (1150 ppm). Eighteen bone artefacts and three leather shoe
fragments are undergoing desalination., The artefacts are still in the first wash solution of
tapster and will require subsequent washes in deionised water. The time required for complete
desalination may vary between a further six months for the glass to a further 3'» years for the
bricks. The hessian has been desalinated and is presently in storage awaiting the final
treatment process, impregnation with a PEG (polyethylene glycol) solution.

12.2 Collection recording-Artefact Drawing

To date, twelve artefacts have been drawn. These are listed in the Catalogue of Albany Town
Jetty antefact drawings, (appendix F).
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Figure 22. Glassware recovered from the Albany Town Jetty. (Nikki King Sinith & Rod Dickson)
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Figure 23. Ship's crockery showing insignia recovered from the Albany Town Jetty.
(Nikki King Smith)
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Figure 24. Clay pipes and a pocket knife recovered from the Albany Town Jetty excavations.

{Rod Dickson}



13.0 Conclusion

Through the application of a grant from LandCorp, the WA Mariime Museum has
ascettained:

#1 That much of the earlier {(pre 1870s) part of the Albany Town Jetty and its associated
artefact layers lie under existing land-fill. Unless excavation of the land adjacent the present
jetty is envisaged, these will remain well-preserved beneath the soil. This is an accepted
management strategy, preserving material for decades, even centuries.

#2 With the exception of scour pitting caused by large propeller-driven vessels, the arca
around the existing Jetty is physically stable and underlaid by a compact shell deposit of
considerabie age and of possible interest to marine biologists.

#3 An artefact rich area at the head of the original 1874 jetty, has been heavily disturbed by
work boats and ferries over the last decade. Should the proposed sea-bed dredging that
resulted in the provision of a grant for this study be limited to the already heavily disturbed
area to the east of the existing jetty structure, then the rich layers of 19th century artefactual
material still remaining on the west side and under the Jetty will remain relatively
undisturbed.

#4 Modemn, though not necessarily insignificant, material lies on sand under the sea-bed
around the Whaler’s Jelty.

#5 Toxic materials lie within some of the sediments examined, notably those under the old
Mail Steamer Jetty.

#6. The sea-bed around the Albany Town Jetty appears to contain a lower percentage of
alcoholic and non-alcoholic containers when compared with the Fremantle Long Jetty.,

This indicates that the Albany Town Jetty was not used as a promenade or for recreation (o
the same extent as the Fremantle Long Jetty. This observation is confirmed by the historical
record and it appears (o have been the result of the Port and Town being physically separated
by the railway in the 1880s. (See page 7 and pages 10-18 for details).

14.0 . Recommendations

#1 It 1s recommended as a result of this study, that the entire west side of the existing jetty
structures be left undisturbed by any future development. This area is highlighted below.
Some means of preventing the MV Warren propeller wash penetrating through to this western
side should be examined.

#2 That the proposed refurbishment of the Albany Town Jetty structures be designed to
produce a limited impact on the sea-bed.

#3 If possible, the area around the Whaler’s Jetty be also left undisturbed by dredging as it
contains material that will in time be considered of significance.

# 4 Should the area under and around the existing jetties need 1o be dredged, the possibility of
disturbing toxic material must be considered in the management of the spoil and the materials
contained within it.

#5. The results of the Albany Town Jetty excavation should be compared in greater detail
with remains found ar other jetties such as The Fremantle Long Jetty and Glenelg Jetty at
Holdfast Bay, South Australia.

#6 Technical and popular reports should follow this study.
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PART F. SIGNIFICANCE QF THE JETTY

15.0 Assessment of Cultural Significance

This assessment of the cultural significance of the Town Jetty is based on the criteria adopted
in The Australia ICOMOS Charter of the conservation for places of cultural significance
(Burra Charter) .

15.1 Historical Significance

The Town Jetty site is of national and regional significance. This has been treated in depth in
a number of previous heritage studies, notably Wolfe (1994). It is also included in an analysis
of port-related structures on the Coast of Western Australia generally (Cumming, Garratt,
McCarthy and Wolfe, in prep). The Jetty was the gateway to Australia for international
passenger steamships arriving from Europe via Cape Leeuwin between 1862 and 1900.
During this period it was also the principal landing place in Western Australia for the
international mails and also immigrants and visitors arriving in the State. It was also an
embarkation and disembarkation point of passengers on the Western Australian coastal
shipping service and a significant landing and loading point for Western Australian imports
and exports between 1862 and 1900.

The Town Jetty also has high local significance. It was an integral part of the Town and the
focus of commercial traffic from 1862 until the 1920s. It was also a focal point for the local
community and in the early part of the 20th century was fitted with tea rooms, bathing baths,
the Princess Royal Yacht Club boat shed and a building for the Naval Cadets. The Jetty was
and still is, a popular fishing location, a historic landmark on the Albany foreshore with high
aesthetic and social value in the local community. It is also a tourist asset.

15.2 Technological Significance

The Jetty site has the potential to illustrate the symbiosis between harbour and railway
technology in the late 19th century, the development of 19th and 20th century jetty
construction in Western Australia, changes in cargo handling technology in the latter part of
the 19th century; and the problems of locating harbour facilities in shallow water at a time of
rapid change in cargo and ship handling technology.

15.3 Scientific Significance

The Jetty is of maritime archaeological importance. The sea-bed under and adjoining the Jetty
is kmown to contain deposits of artefact material which may date from the early 1860s which
may be able to contribute to our knowledge of cargoes, trade patterns and other marine related
activities on the Western Australian coast since this time.

The extensive shell deposits could contain indications ot a pre-historic aboriginal presence
along the shore-line.

The site also has the potenual to provide information about the hydrography and benthic
environment of Princess Royal Harbour and the degradation and preservation of materials in a

marine environment.
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15.4 Educational Significance

The Jetty has the potential to help illustrate and provide a focus for studies into the
development of mail and steamship services to and fromm Western Australia in the 19th
century, the development of port facilities in Western Australia, the developraent of Western
Australia's coastal steam ship service in the 19th and 20th centuries, migration to Albany and
Western Australia in the [9th century, the development of the Port of Albany and the
operation of Albany's tug boat and launch services in the 19th and 20th centuries.

Being a multi-purpose site the site generally can assist in providing a focus for studies into the
history of Albany’s swimming baths, the early history of the Princess Royal Yacht Club and
the development of tourism at Albany.

These facets also suggest that the Albany Town Jetty also has relevance within the context of
the following themes:

1. Transport and comraunication;

2. Maritime services;

3, Trade;

4. Tourism and recreation;

5 The study of port related structures generally.

15.5 Rarity

Though most of the original structure now lies under the land-fill, in the 1960s and the 1970s
parts of the remaining Jetty were rebuilt leaving some of the 1890s structure intact and in use
today. The Albany Town Jetty then may be the oldest jetty site still in use in Western
Australia. Within this context the site could be considered rare.

15.6 Representativeness

The Albany Town Jetty site, in part, is an exarmple of a wooden jetty built in the late 19th
century.

15.7 Grouping

Similar jetty structures, or their remains survive elsewhere and some of these structures are
of a sumilar age, design and purpose. As a group they have the potennal to reveal a broad
range of comparative historical, social, technological, scientific and educational data. As a
result, the management strategies below should be implemented as scon as possible.



PART G. POST EXCAVATION MANAGEMENT

16.0 Manapgement Strategies
16.1 Legal Protection

The site will be nominated to the Heritage Council of Western Australia for protection as an
historic structure under the Heritage Act (1990). The sea-bed around the jetty is protected
under the Maritime Archaeology Act 1973.

16.2 Site Inspections

The Maritime Museum will conduct further site inspections. These will be undertaken on an
ad hoc basis, preferably at intervals no greater than two years.

16.3 Collection Display Issues

Selected materials recovered from the jetty are exhibited at the Residency Museum and can be
prepared for other suitable venues in the Albany area as part of the Western Australian
Maritime Museum’s public education brief and as a means of allowing visitors and residents
an insight and appreciation of the history of the region.

16.4 Records Management

The documents and pictorial records associated with Maritime Museum activity with the site
are documented, catalogued and stored in such a manner as to be accessible to bona fide
researchers. The results of this and further archaeological research and associated analyses
will be published in a variety of sources. Duplicates of photographs and transparencies from
the photographic collection can be made available (o other researchers.

16.4.1 Working Files

The Department of Maritime Archaeology at the WA Maritime Museumn maintains a file on
the Albany Town Jetty (File No. MA 80.94, ‘Albany Town Jetty’. Other records relating to
the jetty are located in file No. MA 2,93, ‘Jetties and Port-related Structures Project’ and File
No. MA 195.72 (5 volumes), ‘Area-Albany Wrecks'. The fieldwork Day Bock and the
Artefact Register are incorporated in one book. Excavation plans, underwater data sheets,
artefact drawings, maps and plans have been photecopied in case of loss or damage to the
originals. The copies and the original documents are located in a Department map filing
cabinet marked ‘Albany Town Jetty’. Computer records are archived on optical disks and
stored in the department. Access to these should be provided to scholars, as is currently the
case.

The Department for Materials Conservation maintains records for artefacts that are
undergoing or have completed conservation treatments.

16.4.2 External Publications
Two recently published reports by Wolfe, (1994 a & b) provide information on the history

and cultural significance of the jetty and its environs. These should be made generally
available in Albany libraries and heritage repositories.
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16.4.3 In-hounse Publications and Unpublished Articles

The reports by Richards (1995), which gives detailed information on the dynamics between
the physical environment and the artefactual material on the Albany Town Jetty site, (see
appendix H), should be available at the relevant repositories.

16.4.4 Audio/Visual Collection

The photographic collection consists of monochrome and colour photographs and slide
transparencies. The audio/visual collection includes video tapes in Hi § and V& formats. These
collections have been catalogued and indexed and the records can be accessed on-line or via
several printed indexes in the Department of Maritime Archaeology. (See appendix G).



17.0 Future Research Suggestions

The Principle Australian Themes project conducted by the Centre for Western Australian
History (1994) has identified a number of themes relevant to the study of Australian history.
These themes have also been used in the Historic Shipwrecks National Research Plan (1994)
to make recommendations regarding research priorities for the future study of maritime
archaeology in Australia. These themes and priorities are also relevant to the Albany Town
Jetty site, a rich cultural resource presenting many diverse opportunities for further research.

The themes identified in the Principle Australian themes project are:
. Tracing the evolution of Australia’s special environments

. Populating the continent.

. Developing an Australian economy linked to world markets.

. Building Australian towns and cities.

. Working in Australia.

Educating Australia.

Governing Australia.

Developing Australian cultural institutions and ways of life.

Based on this framework, the Historic Shipwreck National Research Plan has
recommended...thar the historic themes of 'Populating the conrtinent’ 'Developing an
Australian economy linked to world markets' and 'Developing Australian cultural institutions
and ways of life’ be adopred as setting the framework for research into Australia’s historic
shipwrecks. (Edmonds, et. al (1994),

17.1 Historical

A data-base of publications for Jetty and Port Related Structures on the Western Australian
coast generally has been prepared by a number of scholars, notably the late Denis Cumming,
assisted by Wolfe and Garratt, supervised by Mr McCarthy. Garratt is currently under contract
to the Maritime Museum in order to complete and compile the work. This and Wolfe’s
historical account in these pages can be used in conjunction with his recent The Albany
Maritime Heritage Survey : 1627—1994 (Wolfe, 1994b), De La Marshall’s Memories of
maritime Albany (de la Marshall, 1994) and other recent works as a basis for further thematic
or site and topic-specific studies on this particular site and on port-related structures generally.
These will be made available in the relevant repositories, including those at Albany.

Within the context of the general themes outlined above, further study of the history of the
Albany Town Jetty could contribute to an understanding of:

1. Migration to Australia from 1862 to the early 1900s. (Populating the continent).

2. The development of port facilities at Albany and in Western Australia generally;
The development of coastal trade;
and the development of communication and shipping routes o Australia.
(Developing an Australian economy linked to world markets).

3. The development of tourism and recreation in Albany and Western Australia since
thelate 1880s. (Developing Australian cultural institutions and ways of life).

4. The development of Albany’s first town centre; and the development of Western
Australia’s port towns and cities. (Building Australian towns and cities,)

5. The evolution of the working environment on the Albany and Westem Australian water
front. (Working in Australia).

6. Albany’s and Weslern Australia’s custom Services; Albany’s Port administration; and
Albany’s role in the Boer War and World War | and 1. (Governing Australia).
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17.2 Archaeological

There is scope for comparative studies of the archacological record from the Albany Town
Jetty excavation with other jetty excavations throughout Australia and overseas. An analysis
of results from the excavations of the Ocean Jetty (Long Jetty) at Fremantle, Morgan Wharf
and Holdfast Bay Jetty in South Australia and overseas at Derby Wharf in Salem,
Massachusetts in the United States for example, may assist in recognising and describing the
processes of deposition and distribution of cultural material at jetty sites.

The possibility that the extensive shell deposits in the region could contain indications of a
pre-historic Aboriginal presence on the shore of the harbour was not tested due to the small
sample of shell material analysed. The layers may also be of biological interest. The inter-
disciplinary analysis of shell layers is an interesting possibility, one that is worthy of future
study given that this excavation has shown that the beds can be excavated and accurately
assessed. This 1s especially so in the test trench mode, (utilising existing slopes exposed in
scour pits),. as opposed to the test pit mode, which generally results in an unsatisfactory
excavation wall and nil visibility.

17.3 Materials Conservation

A report by Richards (1995) gives detailed information on the dynamics between the physical
environment and the artefactual material on the Albany Town Jetty site. (See appendix H).
This study represents the beginnings of this type of analysis in the study of port-related
structures generally. The archaeological and materials conservation/management value of
these studies has been previously demonstrated at the excavation of the S§S Xantho
(McCarthy, in prep), and more recently at other places where excavation is conducted. It is
expected that all other excavations at port-related structures will be preceded by similar pre-
disturbance work.
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Catalogue of Albany Town Jetty excavation drawings

Radiocarbon dating analyses of shell samples recovered from the Albany Town Jetty
Register of artefacts recovered from the Albany Town Jetty 1988-1994

Catalogue of Albany Town Jetty artefacts on exhibition, Residency Museum, Albany
Catalogue of Albany Town Jetty artefact drawings

Catalogue of Albany Town Jetty audio/visual materials

Conservation management—Albany Town Jetty

Chemistry Centre (W A) report—Albany Town Jetty

Health Department of Western Australia repori—Albany Town Jetty

Small Boat Wreck Inspeclion report
Data-Scour pit west of the Warren tug boat berth at the Albany Town Jetly

Dive Log—Albany Town Jetty
Maritime Heritage Inspection Report-—-Albany Town Jetty
Height Datum References

Wages and Salaries ¢1870 (annual income)
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CATALOGUE OF EXCAVATION SITES-ALBANY TOWN JETTY



APPENDIX A

CATALOGUE OF EXCAVATION SITES-ALBANY TOWN JETTY

Key: # indicates excavation site number.

AREA

Mail Steamer Jetty

#01. Test pit near Datum pile

#02, [a,b,c] Test pit, No. 1. [Inner]
#03. Test pit No. 2.[(Middie]

#04. Test pit No. 3.[(Outer]

North-South Transect No. 1.

#05. Test Pit No. 1.

#06. Test Pit No. 2.

#07. Test Pit No. 3. [Also titled EW No.1 Test pit No. 6]
#08. Test Pit No. 4.

East-West Transect No. 1
#09, Test pit No. 1.

#10. Step trench No. 2.
#11. Test pit No.
#12. Test Pit No.
#13. Test Pit No.
#14, Test Pit No.
#15. Test Pit No.
#16. Test Pit No.

Mo oo N h b

East-West Transect No. 2

#17. Trench No. 2.

#18. Step Trench No. 1.

#19. Step trench No. 3.

#20. [a,b,c,d] Step trench No. 4. [extended]

North-South Transect No. 2.
#21.
#22.
#23.
#24.

Whaler Wharf - east side
#25.
#26.
#27.

Whaler Wharf - west side

#28. Test pit - east No. 1.

#29. Test pit - west No. 2.

#30. Tug wash scour pit- surface inspection.
West side of ATJ in tug Warren scour pit.
#31. Experimental trench No. 1.

#31. Experimental trench No. 1.

#32. Final experimental ench

Excavation date

22,11.94
03.12.94
03.12.94
03.12.94

24.11.94
28.11.94
28.11.94
28.11.94

23.11.94
26.11.94
27.11.94
30.11.94
30.11.54
30.11.94
30.11.94
30.11.94

27.11.94
27.11.94
29.11.94
30.11.94

03.12.94
03.12.94
03.12.94
03.12.94

02.12.94
02.12.94
02.12.94

07.12.94
07.12.94
07.12.94
(08.12.94
08.12.94
08.12.94



Appendix A (cont)

#33. Undemneath ATJ

#34. East side of ATJ

#35. Old Baths site [west side of batter]
#36. East side of batter

#37. Small boat

01.12.94
01.12.94
03.12.94
07.12.94
02.12.94
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APPENDIX B
CATALOGUE OF EXCAVATION SITE DRAWINGS-ALBANY TOWN JETTY

Key: # indicates excavation site number. Refer to master plan.

Mail Steamer Jetty.

#(1. Test pit near Datum pile 22.11.94
#02. [a,b,c] Test pit, [Inner] 03.12.94
#03. Test pit No. 2. [Middle] 03.12.94
#04, Test pit No. 3. [Outer] 03.12.94
North-South Transect No. 1.

#05. Test Pit No. 1. 24.11.94
#06. Test Pit No. 2. 28.11.94
#07. Test Pit No. 3. [Also titled EW No.1 Test pit No. 6] 28.11.94
#08. Test Pit No. 4. 28.11.94
East-West Transect No. 1.

#11. Test pit No. 3. 27.11.94
#12. Test Pit No. 4. 30.11.94
#13. Test Pit No. 5. 30.11.94
#14. Test Pit No. 7. 30.11.94
East-West Transect No. 2.

#17. Trench No. 2. 27.11.94
#18. Step Trench No. 1. 27.11.94
#19. Step trench No. 3. 29.11.94
#20. [a,b,c,d] Step trench No. 4. [extended] 30.11.94
Whaler Whaitt - west side.

#28, Test pit - east No. 1. 07.12.94
#29. Test pit - west No. 2. 07.12.94
Tug Warren - Wash scour pit

#30. Suwface inspection. (A Wolfe) 07.12.94
#31. Experimental trench No. 1. View 1. (R. Shaw) 08.12.94
#31. Experimental trench No. 1. Views 2 & 3. (A. Wolfe) 08.12.94
#32. Final experimental trench 08.12.94
ATI

#33. Test pit underneath ATJ 01.12.94
#34. East side of ATJ 01.12.94

#37. Small boat - Isometric (A. Wolfe) 12.12.94



APPENDIX C
RADIOCARBON DATING ANALYSES-ALBANY TOWN JETTY

Prepared by Beta Analytic Inc. for the NWG Macintosh Centre for Quarternary Dating,
University of Sydney, NSW.



| ‘-'-,."‘BETA ANALYTIC INC.

UNIVERSITY BRANCH
4985 SW. 74 COURT
MIAMIL FLORIDA, USA 33155

on 4.0, STIPP. and DR, M. A. TAMERS |

REPORT OF RADIOCARBON DATING ANALYSES

PH: 305/667-5167 FAX: 395:663-#934 |
E-mail: beta@analytic.win.net

I
OR: Ms. G. Taylor and Dr. M. Barbetti DATE RECEIVED: January 25, 1995
The University of Sydney DATE REPORTED: March 2, 1995
Sample Data Measured ci3/c12 Conventional
Ci4 Age Ratio C14 Age (*)
eta-79754 5340 +/- {130 BP + 2.4 o/oo 5800 +/- 140 BP
AMPLE #: ATJ 124
NALYSIS: radijometric-standard
ATERIAL/PRETREATMENT:(shell): acid etch
OMMENT: small sample resulting in low precision (< 1 gm C)
eta-79755 1290 +/- 70 BP + 1.9 o/oo 1730 +/- BO BP
AMPLE #: ATJ 125A Sample 1
NALYSIS: radiometric-standard
ATERIAL/PRETREATMENT: (shell): acid etch
|
2ta-79756 2250 +/- 80 BpP + 0.7 o/00 2670 +/- 680 BP
AMPLE #: ATJ 125B Sample 2
JALYSIS: radiometric~standard
ATERIAL/PRETREATMENT:(shel1}: acid etch
ata-79757 4640 +/- BQO BP + 1.3 o/o00 5070 +/— B0 BP
\\MPLE #: ATJ 125C Sample 3
JALYSIS: radiometric-standard

|\TERIAL/PRETREATMENT:(She11):

acid etch

\ Dales are reported as RCYBP (radiocarbon years before present,
“present” = 1950A.D.). By International conventicn, the modern
reference standard was 95% of the C14 content of the National
Bureau of Standards’ Oxalic Acid & calcutated using the Libby Ci4
hzalf life (6568 years). Quoled errors represent 1 standard devialion
statistlics {(68% probability) & are based on combined measuremanls
of the sample, background, and modern reference standards.

Measured C13/C12 ratios were calculated relative to the PDB-1
international standard and the RCYBP ages were normalized 1o
-25 permil. (fthe ralio and age are accompanied by an {*), then the
C13/C12 value was estimaled, based on values typical of the
material type. The guoted resulls are NOT calibrated to calendar
years. Calibration lo calendar years should be calculated using
the Conventional C14 age.



NG " AL VT © UNIVERSITY BRANCH
| . BETA ANALYTIC INC. [HVERSTYBRANCH
e o " MIAMI, FLORIDA, USA 33155
DR, 44, STIPP and DR. MA, TAMERS

- PH: 305/667-5167 FAX: 305/663-0964
E-mail: heta@analytic.win.net :

REPORT OF RADIOCARBON DATING ANALYSES

yRr: Ms. G. Taylor and Dr. M. Barbetti

# PAGE: 2 of 2
H Sample Data Measured c13/C12 Conventional
C14 Age Ratio C14 Age (*)
ta-79758 1270 +/- 70 BP + 1.2 o/co 1700 +/- B0 BP
| MPLE #: ATJ 125D Sample 4
| ALYSIS: radiometric-standard
TERIAL/PRETREATMENT:(shell): acid etch
ta-79759 2690 +/~- 70 BP + 2.1 o/oo 2140 +/- 70 BP

—

APLE #: ATJd 125E Sample 5
ALYSIS: radiometric-standard
TERTAL/PRETREATMENT: (shell1): acid etch

'TE: Two additional samples, ATJ 123 and ATJ 143, are “on hold"
| pending instructions. .

Dates are reported as RCYBP (radiocarbon years before present, Measured C13/C12 ratios were calculated relative to the _PDB-1
l *present” = 1§50A.D.). By International convention, the modern internalional standard and the RCYBP ages were normalized to

reference standard was 95% of the C14 content of the National -25 permil. If the ratio and age are accompanied by an (*}, then the

Bureau of Standards’ Oxalic Acid & calculated using the Libby C14 C13/C12 value was estimated, based on values lypical of the
| half life (5568 years). Quoted errors represent 1 standard deviation  matenal type. The quoled resuits are NOT calibrated te calengar

statistics (68% probabilily) & are based on combined measurements  years. Calibration to calendar years should be calculated using
of the sample, background, and modern reference standards. the Conventional C14 age.




-"_,BETA AN LYTIC INC"

DRVJ.J STIPP dDR MA. AMERS

- 4985 SW. 74 COURT -

MIAMI, FLORIDA, USA 33155

REPORT OF RADIOCARBON DATING ANALYSES

PH: 305/667-56167 FAX: 305/66! 0964
E-mail: beta@analytic.win.net .. .

‘0OR: Ms. G. Taylor and Dr. M. Barbetti pATE RECEIVED: Auth. March 13, 1995
The University of Sydney DATE REPORTED: March 21, 1995
Sample Data Measured c13/¢c12 Conventiona)

Cl1d4 Age Ratio Ci1d4 Age (*)

Jeta—-79753 6070 +/- 70 BP  + 2.3 0/00 6520 +/- 80 BP

SAMPLE #: ATJ 123

ANALYSIS: radiometric-standard

AATERIAL/PRETREATMENT: (shell): acid etch

ieta-78760 900 +/- 60 BP + 1.3 o/oc 1340 +/- 70 BP

SAMPLE #: ATJ 143

WALYSIS: radiometric—-standard

IATERIAL/PRETREATMENT: (shell):

acid etch

IOTE: It is

important to read the calendar calibration

information

nd to use the calendar calibrated results (reported separately) when

nterpreting these results

in AD/BC terms.

Dates are reporfed as RCYBP (radiocarbon years betore present,
‘present” = 1850A.0.). By Inlernational convention, the modern
reference standard was 95% of the C14 content of the National
Bureau of Standards' Oxalic Acid & calculated using the Libby C14
half life (5568 years). Quoted errofs represent 1 standard deviation
statisiics (68% probabitity) & are based on combined measurements
of the sample, background, and modern reference standards.

Measured C13/C12 ratios were calculated relative Lo the PDB-1
internaticnal standard and the RCYBP ages were normalized to
-25 per mil. If the ratio and age are accompanied by an (%), then the
C13/C12 value was eslimated. based on values lypical of the
material type. The quoted resulls are NOT calibrated to calendar
years. Calibration lo calendar years should be calculated using

the Conventional C14 age.



THE NWG MACINTOSH CENTRE FOR QUATERNARY DATING

Madsen Building Telephone : 02 - 351 3994
The University of Sydney Fax : 02 -552 1967
NSW Australia 2006 e-mail:nwgmac@emu.su.0z.au
Director : Mike Barbetti Radiocarbon Manager : Gillian Taylor

Dr Mike McCarthy

Department of Maritime Archaeology

WA Maritime Musewm

CLff St

Fremantle WA 6160 - 3rd April 1995

Dear Mike,

Please find enclosed the result report for your remaining two shell samples submitted to Beta Analytic USA
for radiocarbon dating.

Results are obtained on the portion of suitable carbon remaining after necessary chemical and mechanical
pretreatments of the submitied material. These pretreatments were applied to isolate C14 which may best
represent the time event of interest. Along with each sample result, the individual analysis method and
delivery basis, material, and chemical pretreatrnent is reported. The pretreatment method used for your
samples 1s described in the accompanying note.

Materials measured by the radiometric technique are analysed by synthesising benzene (92% C) from the
sample carbon, measuring for C14 content in one of Beta's 68 liquid scintillation spectrometers, and then
calculating for radiocarbon age. AMS results are derived from the synthesis of graphite (100 %C) from
the sample carbon, along with standards and backgrounds, followed by C14 measurement and calculation
in the accelerator-mass-spectrometer located at one of three collaborating laboratories ; Lawrence
Livermore National Laboratory (CAMS) in California, Eidgenossische Technische Hochschule University
(ETH).in Zurich, or Oxford University (Ox) in Oxford, England.

The "Conventional C14 Age (¥)" is the result after applying C13/C12 corrections to the measured age and
is the most appropriate radiocarbon age (the "*" is discussed at the bottom of the report sheet). Applicable
calendar calibration ( results 0 to 7200 BP, suitable materials) are enclosed, along with a calibration
explanation note. This should be read before interpreting the results.

If you have any further queries regarding your samples, please do not hesitate to contact us.

Best Wishes,

PR

Gillian Taylor

Whitst all rsasonable cara has baen taken in tha preparation of this Repod and in providing any hndings or resufls conlained therein, | & a condrtion of the supply of [his Raport that®

(&) il 15 provided without an; warrantias, express o irelid, induding, withouw! limilation, the Unmersity does nol represent or guaranies 1ha standard, accuracy or liinass lor purpase of the
Repod of of any parl thoreof: an

_ [0) noliabilly is accepted by the University, o ifs Servants o agents, whether in contracd or tort, fer any injury, damage, koss, or expense whatsoever or howsoover arising, relaied directly of
wdirecily 1o the previskn ol thes Report o o the Usa or appiication of any of the findings of resuls conlained thevsin



PRETREATMENT

Pretreatment of submitted materials is required to eliminate
secondary carbon components. These components, if not eliminated, could
result in a radiocarbon date which is too young or too old. Pretreatment
does not ensure that the radiocarbon date will represent the time event of
interest. This is determined by the sample integrity. The old wood effect,
burned intrusive roots, bicturbation, secondary deposition, secondary
biogenic activity incorporating recent carbon (bacteria) and the analysis of
multiple components of varying age are just some examples of potential
problems. The pretreatment philosophy is to reduce the sample to a single
component, where possible, to minimise the added subjectivity associated
with these types of problems.

LS

“acid etch”

The calcareous materia! was first washed in deionised water,
removing associated organic sediments and debris {(where present). The
material was then crushed/dispersed and repeatedly subjected to HCI
etches to eliminate secondary carbonate components. In the case of thick
shells, the surfaces were physically abraded prior to etching down to a hard,
primary core. In the case of porous carbonate nodules and caliche, very long
exposure times were applied to allow infiltration of the acid. Acid exposure
tomes, concentrations, and number of repetitions were applied accordingly
with the unigueness of the sample.

Typically applied to: shells;‘ caliche, calcareous nodules
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BETA ANALYTIC INC.
RADIOCARBON DATING LABORATORY
CALIBRATED C-14 DATING RESULTS

Calibrations of radiocarbon age determinations are applied to convert BP results to
calendar years. The short term difference between the two is caused by fluctuations
in the heliomagnetic modulation of the galactic cosmic radiation and, recently, large
scale burning of fossil fuels and nuclear devices testing. Geomagnetic variations
are the probable cause of longer term differences.

The parameters used for the corrections have been obtained through precise analyses
of hundreds of samples taken from known-age tree rings of oak, sequoia, and fir up
to 7,200 BP. The parameters for older samples, up to 22,000 BP, as well as for all
marine samples, have been inferred from other evidence. Calibrations are presently
provided for terrestrial samples to about 10,000 BP and marine samples to about
8,300 BP.

The Pretoria Calibration Procedure program has been chosen for these
dendrocalibrations. It uses splines through the tree-ring data as calibration curves,
which eliminates a large part of the statistical scatter of the actual data points. The
spline calibration allows adjustment of the average curve by a quantified closeness-
of-fit parameter to the measured data points. On the following calibration curves,
the solid bars represent one sigma statistics (68% probability) and the hollow bars
represent two sigma statistics (35% probability). Marine carbonate samples that
have been corrected for & *1?C, have also been corrected for both global and local
geographic reservoir effects (as published in Radiocarbon, Volume 35, Number 1,
1993) prior to the calibration. Marine carbonates that have not been corrected for

§ BC, have been adjusted by an assumed value of 0 %o in addition to the

reservoir corrections. Reservoir corrections for fresh water carbonates are usually
unknown and are generally not accounted for in those calibrations. In the absence of
measured & 'V'*C ratios, a typical vatue of -5 %o was assumed for freshwater
carbonates. There are separate calibration data for the Northern and Southern

Hemisphere. Variables used in each calibration are listed below the title of each
calibration page.

(Caveat: the calibrations assume that the material dated was living for exactly ten or
twenty years (e.g. a collection of 10 or 20 individual tree rings taken from the outer
portion of a tree that was cut down to produce the sample in the feature dated).

For other materials, the maximum and minimum calibrated age ranges given by the
computer program are uncertain. The possibility of an "old wood effect” must also
be considered, as well as the potential inclusion of some younger material in the
total sample. Since the vast majority of samples dated probably will not fulfill the
ten/twenty-year-criterium and, in addition, an old wood effect or young carbon
inclusion might not be excludable, these dendrocalibration results should be used
only for illustrative purposes. In the case of carbonates, reserveir correction is
theoretical and the local variations are real, highly variable and dependant on
provenience. The age ranges and, especially, the intercept ages generated by the
program must be considered as approximations.)



Radiocarbon age (BF?

CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
(Variables:C13/C12=2.3:Delta-R=-5+:35:Global res=-200-500:1ab mult.=1)
Laboratory Number: Beta-79753

Conventional radiocarbon age: 6520 +/- 80 BP
(6530 +/- 90 adjusted for local reservoir correction)

Calibrated results: cal BC 5245 to 4845
(2 sigma, 95% probability)

Intercept data:

Intercept of radiocarbon age

with calibration curve: cal BC 5055
1 sigma calibrated results: cal BC 5185 to 4940
(68% probability)
6520 + B0 BP (8530 * 90 Adjusted) SHELL
3900 Stuiver & Braziunas (1953): MARINEST —
&800 \\\ .
&700 N
6600 : -J
€500 ~
4400 —
8300 \\\-
—dn
4200 —+— T Y — — T —
G300 5200 5100 SC00 4300 4800
cal BC
References:

Vogef, J. C..Fuls, A., Visser, E. and Becker, B., [993, Radiocarbon 35(1}, p73-86
Talma, A, S. and Vogel J C., 1993, Radiocarbon 35(2), p317-322
Stuiver, M., Long, 4., Kra, R. S. and Devine, J. M., Radiocarbon 35(i)

Results prepared by:
Bera Analytic, Inc. 4983 S W. 74th Court, Miami, Florida 33155



Derivation of a radiometric or accelerator dendro-calibrated (CALENDAR)} date requires use of a
CONVENTICONAL radiccarbon date {Stuiver and Polach)'. The conventional date is a basje
radiocarbon date that has been normalized to the modern standard through the use of C13/C17
ratios* (analyzed or estimated}. The statstical error {+/-) on an analyzed C13/C12 value is quite
small and does not contribute significantly to the combined errar on the date. However, use of an
estimated C13/C12 ratic for an unknaown sample may incur a very large caombined error term.
This is clearly illustrated in the figure below (Gupta & Polach; modified by J. Head)? whera the
possible range of C13/C12 values for a particular material tvpe may be so large as to preciude
any practical application or correction.

In cases where analyzed C13/C12 vaiues are not avalable, we have provided (for illustration)
dendro-calibrations assuming a mean “chart” value, but without an estimated error term.

Where a sample carbon reservoir different frem the modern oxalic acid/wood modern standard
{e.g. shell) (s involved, a further correction must be employed; the necessary variabies are
displayed on the calibration sheet.

Age
Correclion
kerrot —y T T 71 T [ I jﬁ"\
4301 50 ! . | ! | facing HCO5, COq
10170 oo — e~ ] i ! { Sahne iacustrine CO3
410 2 } . %PDBJS"—‘C Swd
375135 ! ‘ Bone apatite (C-4 diat)
J26:50 j 1 Soit CQ3 Inodules, spulecthems et
310180 Frean water shells
205135 ———— ! ; Bana colizgen (C-4 die)
275135 — 1 E Atmospheric CO7
! . .
275150 _ ‘I i . Terrzsrig! snait shellr
245 150 - - : i (-4 plents (maize, sorghum, etc.)
2515 —— ! : ARV croe T Sid
20070 - _T - e res verer
19580 (—_—_—.—.‘ - Grasses arid zone, sedges, papyrus
125 :70 1 i JE E : , Siraws, flax
H - H '
16070 J 1 i P SN ; i ! Marine organisms (organic)
145130 \ R N -—— { Eresh waier piancs [ssbmerged;
130:118 | . | | Succulent {eactis, pineapple et
. I ’ J : 1 * Oxealic scid 14C Std
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. ; i waphite, o

517 : 1 [ EE ;Weod chirced!
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'Stuiver, M. and Polach, H.A, 1977 Jiscussion. Reporung of 14 0 dets, Radiccainae

355-383

‘Gupls 3.K. and Polach H. 4.
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APPENDIX D

REGISTER OF ARTEFACTS RECOVERED FROM THE ALBANY TOWN JETTY
1988—1994



APPENDIX D

REGISTER OF ARTEFACTS RECOVERED FROM THE ALBANY TOWN JETTY

1988—1994
Reg.
No. Code Description Date Area Notes
ATJ 1 29 Yellow china dinner plate 12.11.88 Alp.b Johnson Australia
25¢m Diam. Removed by South
Coast Divers in
surface search of grid
area.
ATI2 44  Brylcream jar 12.11.88 A2 As above
ATI 3 44  Boiler Glass 12.11.88 C2p.10  Removed by SCD in
(Now broken) Tugwash, area C
ATl 4 44 Small *Champagne’ bottle 12.11.88 A2 Removed by SCD in
Tugwash, area C
ATIS 44 3 x small black beers 12.11.88 C Removed by SCD in
Tugwash, area C
ATl 6 44  Small green bottle 12.11.88 C Removed by SCD in
Tugwash, area C
ATI7 44  clear jar 12.11.88 C Removed by SCD in
Tugwash, area C
ATI & 29 Coal fragment 12.11.88 C Removed by SCD in
White plate section. Tugwash, area C
2 x Adelaide Steamship Co.
plate sections
ATI S 44  Small perfume/medicine bottle  02.02.89 A2 p.8 10cm deep
AT 10 44 ‘Pick Axe’ beer bottle (02.02.89 A2 2(0cm deep
ATJ 11 44 Black beer bottle 02.02.89 A2 &0m deep
ATI12 44  Green ‘Champagne’ botde 02.02.89 A2
ATJ 13 82 Harmpoon head 11.02.89 B 3/4p.10 20cm deep
ATI 14 12 Lump coal 11.02.89 B5
ATI 15 82 Engine room sign 11.02.89 B3
ATI16 86 Sunglasses in conc 11.02.89 B4
ATI 17 41 Shoe 12.02.89 C Tug prop wash
(6-8m from Datum)
ATJ 18 41 Shoe 12.02.89 C
ATI 19 41 12 x assorted cut bones 12.02.89 C Jawbone down 8m
ATI20 29 14 x Ad.Steam. Co. sherds 12.02.89 C



AT 21

ATI 22
ATJ 23
ATJ 24
AT 25
ATIJ 26
ATJ 27
ATJ 28
ATJ 20
ATI 30
ATI 31
ATJ 32
ATI 33
AT 34
ATI 35

ATI 36
ATI 37
ATJ 38
ATJ 39
ATI 40
ATI 41
ATI 42

ATI 43
AT 44
AT 45

ATT 46

29

29
28

46
12
27
32
44

44
44
29
44
44
44

44
44

44

Rob Roy sherd

Plate and assorted sherds
3 xilntact bottle necks

4 x ‘Champagne’

Black bottles( 2 small. 2 large)
7 x green bottles

Bottle light green (Pickle)
Pale green bottle

Amber bottle

Rope / hessian

Coal

Pipe stem

Brooch

Hamilton Bottle ‘Ross's Belfast’

Ballast rock

3 x small black bottles

& x champagne

5 x sherds

2 x green bottles

‘Lamont” bottle

Pickle bottle /jar. pale green

Pickle bottle /jar. pale green
with cork

Whisky bottle
Bottle {(small black with conc)
Blue glass stopper

(Glass tumbler base

12.02.89

12.02.89
12.02.89
12.02.89
12.02.89
12.02.89
12.02.89
12.02.89
12.02.89
12.02.89
12.02.89
12.02.89
12.02.89
12.02.89
12.02.89

10.01.90
10.01.90
10.01.90
10.01.90
10.01.90
10.01.90
10.01.90

10.01.90
10.01.90
10.01.90
10.01.90

O O O OO 0O O O 0O G O O 0

2 O
~J

o o O g o o o

o o o U

Others found many
years ago complete
from Whaler prop
wash. or south side
of jetty 7.4m down
with pewter capsule.

8.0m depth

8.2m depth

On surface of tugwash
extremities By SCD
under Princess Royal
Berth

" H



ATI 47
AT 48
ATI 49
ATI 50
ATJ 51
ATI 52
AT 53
ATI 54
ATI 55

ATJ 56

ATI 57
AT 58

ATJI 59

ATI 60

ATI 61

ATI 62
ATI 63
AT] 64

ATI 65
ATIJ 66
ATI 67

ATI 68
ATJ 69
ATIT70

44

EN

21
21
32
28
52

27

21

48
12

46

41
44
44

13
63
27

Blue Line serving plate frag

3 x Adelaide 8. Co. plate sherds

Plate frag (green/white)
Mug sherd (blue floral)
Stoneware jar lid

Stoneware jar base sections x 2

Brass ferrule(poss knife handle)

Plate Adelaide.Steamship. Co.

Penny ( English, 1910)
Edward VII 1902-

Clear glass pickle bottle
2 pc mould, applied top

Black ‘champagne’ mid size

Pipe bowl with prominent spur

Stoneware bottle, two-tone glaze

22cm buff (base) caramel (top)

Clear glass (toilet water) bottle
Height 15¢cm

Clear glass screw top bottle
2-piece mould.

‘GSR Property of GRS (sic)
Mineral Water Co.Katanning’
Oyster, helmet, triton shells x4
2 x coal

Mens leather shoe
(heel separate)

Bone
‘Champagne’ bottle

‘Codd’ botile (broken neck)
‘PJ Lambert Albany’

3 x ballast stones
Cut branch approx. 1.2m long

Clay pipe

10.01.90
10.01.90
10.01.90
10.01.90
10.01.90
10.01.90
10.01.90
31.01.91
31.01.91

2.11.94

22.11.94
22.11.94

23.11.94

22.11.94

23.11.94

23.11.94
23.11.94
23.1194

23.11.94
23.11.94
23.11.94

25.11.94
25.11.94
25.11.94

g U U o o o o

Cext

Cext

Cext

D.MSJ

D.MSJ

D.MSJ

D.MSJ
D.MS]J
D.MSJ

D.MSJ
D.MSI
D.MSJ

D.MSJ
D.MSJ]
C

SCD (22.1.91)
SCD (22.1.91)
*..GW 388’
"Warren " tug wash
Warren tug wash

Warren tug wash
Mail Steamer Jetty

Found at depth of 1m.
Silt-1m.

Silt/shell-1.10m.

Depth 1.10-1.45.m
Depth 40cm-70cm.

Depth Im.
Heel 1.6m.

Depth 1.60m.
Depth 40cm.

Found beside wheel
near the daturn pile.

Poss. sandalwood.

2m outside grid, SW
direction.



ATI 71

ATI 72

ATI 73

ATl 74
ATI TS

ATI 76
ATI 77
ATI 78

ATI 79
ATI 80

ATIJ 81

ATY &2

AT 83

ATT 84

AT 85

ATJ 86

ATJ 87

ATJ 88

ATI 89

ATT 90

ATI 91

32

22

22
22

22

22

22

22

22

67

15

80

29

Blue poison bottle.

Half plate
‘Adelaide Steamship Co’

Half soup bowl
‘Howard Smith & Co’

Half plate, ‘AUSN’

Clay pipe ‘William Blake
City Road London’

Umbrella handle, copper/wood
Clear glass tumbler base

Part plate ‘AF&Co. Brook St
Works Harley England’

Pot base. Impressed ‘A’.

Part saucer *Adelaide 5.8, Co.’

Part saucer

Part of fruit compote (bow!)

Part of saucer

Part plate Willow pattern

Egg cup (broken)

Medical bottle, clear glass

Wood/brass umbrella handle

2 x flint stones

Pen knife

Portion of water jug {Art Deco)

Pickle jar with stylised 'B'Vita
Reg No.

25.11.94

25.11.94

25.11.94

25.11.94
25.11.94

25.11.94
25.11.94
26.11.94

26.11.94
26.11.94

26.11.94

26.11.94

26.11.94

26.11.94

26.11.94

26.11.94

26.11.94

26.11.94

26.11.94

27.11.94

27.11.94

35cm from SW
corner of grid.

Surface material
from tug wash.

Surface materal
from tug wash.

Surface material
from tug wash.
Surface material
from tug prop wash.

Impressed mark on
base.

Surface material from
tug prop wash.

Surface material from
tug prop wash.

Surface material from
tug prop wash.

Surface material from
tug prop wash.

Surface materialfrom
tug prop wash.

Surface material from
tug prop wash.

Surface material from
tug prop wash.

EW transect Grid
No. 2.

EW transect Grid
No. 2.

Surface matenal
from tug prop wash.

EW Transect Grid
No.1, Line 2



ATI 92

ATI 93
ATI 94
ATI 95

ATI 96
ATI 97
ATI 98

ATI 99

ATJ 100

ATY i01

ATT 102

ATI 103

ATJ 104

ATJT 105

ATI 106

ATY 107

ATJ 108
ATI 109

ATI 110

ATI 111

32

21

46

32

32

48

44

32

12

Square pickle Jar 27.11.94
Champagne type bottle 27.11.94
4 x cockle shells 27.11.94
3 x piece mould botte 27.11.94
clear glass )
2 x scent bottles 27.11.94
Compressed sheathing 27.11.94
‘Fanta’ bottle 7.11.94

Plate frag 28.11.94

Green vine pattern

Green three piece mould bottte  28.11.94
Black glass bottle with cork 28.11.94
Right shoe (leather) 28.11.54
Glass stopper with cork seal 29.11.94

Brass fastening 36mm long 26.11.94

Brass rod with brass split pin 29.11.94

Brass sheathing with fastening ~ 29.11.94
head embedded

4 x scallop shells, 3 x oyster shells
(together), 1 piece coal.

Brown glass bottle 28.11.54

Sheathing metal (now 2 piece 30.11.94
broken while packing)

Bone (beef?) 3(0.11.94

3 x coal, 2 x coke 30.11.94

Cext

O O o o

29.11.94

EW Transect. Grd
No. 1, Line 2

Grid No 11
Grid No 11

EW Transit Grid
No. 2, Line 2

Surface collection

Surface immediately
North of Grid 1

NS Transect Hole 3
surface

NS Transect. Hole 3
NS Transect. Hole 3
NS Transect. Hole 3

EW Transect. Hole
No. 3. N=1.10m,
E=20cm, Z=45cm.

EW Transect, Hole
No. 3. N=70cm,
E=35cm, Z=32cm.

EW Transect. Hole
No. 3. N=75¢cm,
E=90cm, Z=9%0cm.

EWT ransect. Hole
No. 3. N=70cm,
E=35cm, Z=32cm.

WJ Hole No. 5. 1.9m
below sea bed, sea
bed depth 5.37m.

EW Transect No 2.
Step trenchNo4.
N=38cm E=10cm,
Z=30cm.

Transect No 2, Step
trench No 4
Extended. N=120cm,
E=90cm. Z=5%4cm.

Transect No 2, Step
trench No 4



ATI 112

ATI 113

ATI 114

ATI 115

ATI 116

ATI 117

ATI 118

ATI 119

ATI 120

ATJ 121

ATJ 122

AT] 123

ATI 124

ATY 125

ATI 126

44

48

44

44

44

44

86

12

21

48

48

48

44

Green glass bottle

2 Cockle shells

‘Champagne’ bottle (green)

‘Champagne’ bottle (green)

‘Champagne’ bottle (green)

‘Champagne’ bottle (green)

‘Champagne’ bottle (green)

‘Champagne’ bottle top with
cork inserted

Conc with glass fragments

Coal block

Mug, (incomplete)

Qyster shell (for analysis)

Small oyster shells (for analysis)

5 bags of cockle shells
(a?b?c?d)e)

Glass jar (height 110mm)

30.11.94

30.11.94

01.12.94

01.12.94

01.12.94

01.12.94

01.12.94

01.12.94

(1.12.94

01.12.94

02.12.9

03.12.94

(4.12.94

05.12.94

07.12.94

C. ATJ

C. ATJ

C. AT

C. ATJ

C. ATI

C. ATJ

C. ATJ

C. ATJ

MSJ

MSJ

MSJ

Extended.N=120cm,
E=90cm, Z=1.08m.

Transect No 2, Step
trench No 4
Extended. Distance
from grid 1.16m N,
Z=1.13m.

Transect No 2, Step
trench No 4
Extended. Distance
from grid 1.16m,
Z=1.13m.

Test pit No .1 under
jetty. N=70cm,
E=1.35m,Z=43cm

Test pit No 1 under
jetty. 65cm depth

Test pit No 1 under
jetty. 30cm depth

Test pit No 1 under
jetty. surface
collection. No
relation to trench.

Test pit No 1 under
jetty. 1.82m depth

Test pit No 1 under
jetty. Collected
from spoil

Test pit No 1 under
jetty. Retained for
display

Test pit No. 1 under
jetty. Surface
collection, outside
hole, NE comer.

Surface collection,
EW No. 1.

Hole No. 1.
Depth 1.7m

Hole No. 2.
Depth 1.8m.

EW 1. No. 1,3 &4
For anzlysis.

Whalers west trench
No. 2



ATI 127

ATI 128

ATI 129

ATI 130

ATJI 131

ATJI 132

ATJ 133

ATI 134

ATI 135

ATI 136

ATI 137

ATI 138

ATI 139

ATI 140

AT} 141
AT) 142

ATJ 143

48

67

25

12

12

12

25

41

41

41

41

46

48

30
30

48

Glass jar (height 179mm)

Tube worm casings

Wood with iron conc.

House brick. A.B. Co.

Coal

Coal

Coal

House brick. ‘A.B. Co’

Bone -beefl

Bone -beef, scapula

Bone

Bones - miscellaneous

Leather - man's shoe/boot sole

4 x bamacle shells

Drve-in theatre speaker

bolt with washer

Shell - complete oyster

Albany Town Jetty Artefact Register (cont)

ATIJ 144

ATI 145

21

21

Large oval platter - incomplete

Bowl base. B&W transfer

07.12.94 MSI

07.12.94 MSJ

08.12.94

08.12.94

(8.12.94

08.12.94

08.12.94

08.12.94

08.12.94

08.12.94

08.12.94

08.12.94

08.12.94

08.12.94

08.12.94
(8.12.94

08.12.94

08.12.94

08.12.94

WJ

Whalers west trench
No. 2

Whalers east trench
No. 1

W. end tug wash.
Surface collection

W. end tug wash.
Surface collection

W. end tug wash.
Surface collection

W.end tug wash.
Surface collection

W.end tug wash.
Surface collection

W. end tug wash.
Surface collection

W. end tug wash.
Suiface collection

W. end tug wash.
Surface collection

W. end tug wash.
Surface collection

Final exp. trench.
West 1874 jeity

Final exp. trench.
West 1874 jetty

Final exp. trench.
West 1874 jetty

S side. West trench

Westend. tug wash.
Surface colln.

Final exp. trench.
West 1874 jetty

Westend. tug wash.
Surface colln.

Final step. trench.
West tug wash.



ATJ 146

AT} 147

ATJ 148

ATJ 149

ATJ 150

ATI 151

ATJ 152

ATI 153

ATT 154

ATI 155

ATI 156

ATI 157

ATI 158

ATI 159

ATI 160

ATI 161

ATI 162

ATJ 163

21

21

21

44

21

21

44

44

44

44

44

44

44

44

30

25

25

Large soup plate- incomplete
Plate frag. (blue decoration)

Side plate frag. (A.S.S. Co.)
(H2829 on obverse)

Bottle - ‘Coca Cola’

Plate frag. (blue ribbon decor.)
Plaic frag. green glaze.

Bottle. 2-piece mould

Bottle. green. tall ‘champagne’
Bottle. sinl ‘champagne’
Bottle. sl ‘champagne’
Bottle. sml ‘champagne’
Botile. sml ‘éhaxnpagne’
Bottle. small ‘champagne’

top of neck missing

lge green ‘champagne’

Clear glass stopper

Tubing with hex nut

2 x fire bricks

2 x fire bricks

08.12.94

08.12.94

08.12.94

(8.12.94

08.12.94

(08.12.94

(08.12.94

(08.12.94

(08.12.94

08.12.94

08.12.94

08.12.94

08.12.54

(08.12.94

(8.12.94

08.12.94

08.12.94

08.12.94

West end. tug wash.
Surface colln.

West end. tug wash.
Surface colln.

West end. tug wash.
Surface colln.

West end. tug wash.
Surface colln.

West end. tug wash.
Surface colln.

West end. tug wash.
Surface colln.

West end. tug wash.
Surface colln.

West end. tug wash.
Surface colln.

West end. tug wash.
Surface colln.

West end. tug wash.
Surface colln.

West end. tug wash.
Surface colln.

West end. tug wash.
Surface colln.

West end. tug wash.
Surface colln,

West end. tug wash.
Surface colln.

West end. tug wash.
Surface colln,

Whalers jetty
Near wrench No. 1.

Whalers jetty.
Nth side. Surface

Whalers jetty.
Sth side. Surface
near trench No. 1.
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APPENDIX E

CATALOGUE OF ALBANY TOWN JETTY ARTEFACTS ON EXHIBITION AT THE
RESIDENCY MUSEUM, ALBANY

APPENDIX E
CATALOGUE OF ALBANY TOWN JETTY EXHIBITION ARTEFACTS
Albany Town Jetty materials on exhibition, Albany Residency Museum, December 1994

Reg No Oty Description

1 ATI1 1 Plate, yellow earthenware; ‘Johnson, Australia’

2 ATI2 1 Brylcream jar

3 ATI3 1 Boiler glass

4 ATI 4 1 ‘Champagne’ type bottle, small

5 ATI S 3 Beer bottles, black

6 ATI7 1 Jar, colourless glass

7 ATIO 1 Small perfume bottle

8 ATY 10 1 Beer bottle, brown - ‘Pick axe beer’

9 ATI 11 1 Beer bottle, black

10 AT) 15 1 Sign from engine room, iron

11 ATI 20 1 Mug, earthenware, Adelaide Steamship Co(H 2892)

12 ATJ 20 1 Cup, section only, red rim, Adelaide Steamship Co.

13 ATI 20 2 Saucers, Adelaide Steamship Company
(11g; 1 sml): ‘Brown-Westhead, Moore & Co’.

14 ATI 20 1 Side plate, Adelaide Steamship Co.

15 ATI20 1 Qval serving plate, Adelaide Steamship Co.

16 ATI 22 1 Dinner plate, white, complete

17 ATI 22 1 Dinner plate, grey & white printed earthenware,
Fern design.

18 ATI 22 1 Plate or bowl sherd, blue & white printed
earthenware.

19 AT 24 1 ‘Champagne’ style bottle

20 AT 25 1 Beer bottle, black

21 ATJ 26 3 Dark green glass bottles, small w/ sloping shoulders

22 ATJ 26 2 Dark green glass bottles, small w/ rounded
shoulders. ‘

23 ATI 27 1 Pale green preserve bottle

24 ATJ 28 1 Pale green bottle

25 ATJ 29 1 Amber bottles

26 ATY32 1 Clay pipe stemn - ‘Davidson, Glasgow’

27 ATI 32 1 Clay pipe bowl - cogwheel pattern

28 ATI 32 1 Clay pipe bown and stem - ‘Ben Nevis’

30 ATI 33 1 Brooch—aon reverse ‘RBO 2553’

31 ATJ 34 1 Hamilton bottle, ‘Ross's, Belfast’

31 ATY 37 5 Bottles, 2 x round shoulders; 3 x sloping shoulders

32 ATT 38 1 Plate section, green glaze, moulded vine leaves and
grapes

33 ATJ 39 1 Small green glass bottle w/ rounded shoulders

34 ATT 40 1 Lamont-Letchford bottle w/ cork and stopper inside

35 ATI 41 1 Pale green pickle bottle

36 ATI 43 1 *Ainslie’s Whisky’ bottle: ‘This bottle is the
property of J & W Bateman Ltd.’

37 ATJ 45 | Blue glass stopper

38 ATI 46 1 (lass tumbler base

39 ATJ 48 1 Plate section with brown lines and flag with no

surrounds, Adelaide Steamship Co.



40

41

42
43

45

ATT 49

ATJ 50

ATI 51
ATI 52

ATJ 54
ATJ 21

Plate or bowl sherd, green and white printed
earthenware, rope and chain. Printed mark on front:
‘...ward Smith’; stamped mark on reverse (?
romance) and printed maker’s mark ‘T.B.& §’
[Possibly T. Boote & Sons]

Mug sherd, earthenware, blue floral and cable
transfer.

Circular stoneware jar hid.

Stoneware jar base section. Marked: ‘6 Qt, George
Skey, Wilnecote Works, Tamworth (Staffordshire).
Plate, nearly complete, section of rim missing,
Adelaide Steamship Co.

Plate, with design "Rob Roy" on front.
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APPENDIX F

ALBANY TOWN JETTY ARTEFACT DRAWINGS

Plate (half) "ADELAIDE S.S. COMPANY"
plate/bow] (half) "WILLIAM HOWARD SMITH

plate/bowl (half) "TB&S"
plate (half) "AUSN"

pipe bowl with prominent spur

pipe "2nd HIGHLDR'S BLACK WATCH" on
bowl, "GLASGOW" on stem

pipe "W.T. BLAKE CITY RD LONDON" on
bowl, "BEN NEVIS" on stem

botde, "A&C" inside large "B" on base
bottle, "5521" on base
bottle with cork stopper, contents possibly seeds

Reg. No, Malerial Descnption
ATI 72 ceramic - earthenware
ATI73
SYDNEY"
ATJI 73 (reverse)
ATI 74
ATJ 58 clay
ATJY 70 clay
ATI 7S
ATI 91 glass
ATI92
ATJ 96
ATI 112 bottle, green
ATJ &9 miscellaneous penknife
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APPENDIX G
CATALOGUE OF ALBANY TOWN JETTY LAUDIONISUAL MATERIALS

Photographs i
(Listed in Department of Maritime Archaeology PINDEX)
B&W  (Historic) MA 4569-MA 4571 ﬁy
B&W (1994 excavation)
ATJ 4289 Slide copies
ATJ 4280 -1 Artefacts
ATJ 4292 Shell samples

{(Filed in the Department of Materials Conservation)
File No. 811 Artefact Registration No. 21 Description —Plate, Decoration-Rob Roy

Transparencies

(Listed in Department of Maritime Archaeology SLIDE PHOTO INDEX)
ALBW 1-27 Underwater, 1989

ALBW 101-115, 127-160, 211-219 Misc., 1994

ALBW 221-336 Underwater 1994

Video

No. 122 (Hi8) Jon Carpenter, November 1994

No. 123 (V8) John Clarke, November 1994

No. 173 (VHS) Channel 9 News item, December 1994
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FIGURES

Figure 1.

Figure 2.

Figure 3.

Figure 4.

Pourbaix diagram for iron (10-%M) 1in aerobic sea water at 25°C
indicating the state of iron objects on the Albany Town Jetty
site.

faurhaix diagram for copper (10-8M} in aerobic sea water at
25°C indicating the state of the copper alloy object on the
Albany Town Jetty site.

The pH profiles of wood samples from the Alhany Town Jetty.

The pH of differant =sedimentary layers as a function of
increasing depthn.
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Nutrient values of the bulk sea water and pore waters,

iv



CONSERVATTON MANAGEMENT REPORT
Al BANY TOWN JETTY
DATE OF INSPECTION: 21 November - 9 December 1984

WEATHER AND SEA CONDITIONS

Generally fine with the occasicnally light fall of rain, becoming overcast by
late afternoon. The wind direction was variable, however fhe predominant
direction was from the souyth-east hy late afternocon. The average wind
strength is ahout 5-15 ms' [Atkins et al., 1980]. Sea conditions were
generally calm, with no swell. The tides are semi-diurnal and the maximum
tidal range is +0.2m to 1.2m, the mean variation being 0.4m [Bastyan, 1986].
Waterborne particulate matter was in suspension and the visibility was
measured to be 3.3m from the surface of the water and the in-water horizental
visibi1lity recorded as 3-4m. The water temperature varied daily hetween 19-
24°C, the pH ranged hetween 8.17 and 8.53 and the redox potential was -38mv
relat.ive to the normal hydrogen electrode. The dissolved oxygen content on
the surface was 102% saturation of 9.5mg/L and at a depth of 2.4m was 77%
saturation of 7.1mg/L. The decrease in the dissolved oxvgen content at depth
would he due to the plant material, situated near the sediment surface,
utilising the oxyaen for bacteriological dearadative processes. The salinity
was 34.6ppt at 19°C. Atkins et al. (1980) showed that Princess Royal Harbour
(PRH) has a salinity and temperature range of 31 to 37ppt and 13 to 21°C.

ALBANY TOWN JETTY SITE
a) Location

The areas under investigation were situated in the immediate vicinity of the
Albany Town .etty (ATJ) in Princess Royal Harhour (PRH) (Site plan). PRH is
an almost land-locked bay and is connected to King Georae Sound by a narrow
channel. The harbour is characterised hy a deep hasin with a sandy marginal
shelf around the western and southern shores. There is a deeper, dredged area
around the wharf in the shipping area.

Wind plays a major role in water circulation in the harbour. The predominant
south-easterly winds favour large scale clockwise water circylation in the
harbour. The level of exchange with the ocean 1in King George Sound is
satisfactory to allow dispersal of discharge from the harhourside industries.
The average water exchange with the Sound is 24%. The rate of flushing of
waters on the shallow western margin of the harbour, where the ATJ 1is
situated, is strongly dependent on wind direction and speed, Sauth-
easterlies, which blow along the iength of the harhour and the shallows, are
much more efficient at water replacement than winds hlowing from the south-
weet, across the harhour. Nevertheless, thare is reduced water movement on
this extensive shallow shelf [Atkins et al., 1980: Mills and Brady, 1985].

23] Description
i} General
The site is relatively level, comprising of a fine sand sea bed covered with

arganic defritus, This material affected visibility significantly when
disturbed. The average approximate depth to sediment ranged hetween 2-7m.



i) Flora and Fauna Assemblages

There was very 1little higher vertehrate 1ife present on this site. The
surface of the sea hed was covered with detritus and infreguentiy, Tive
tunicates and small seagrass beds. The jetty piles were encrusted with

tunicates, barnacles, mussels, sessile invertehrates, algae and seaweed.
ifi)l Freshwater Influence

There was no apparent fresh water influence. HNo major rivers discharge into
PRH and the only saurce of fresh water are drainage channels, local run-off
and direct precipitation.

iv) Human Disturbance

Alhany supports industries including a superphosphate plant, woollen mills,
ahattoirs and food processing works. Some of these industries discharge
aeffluents directly into PRH [Atkins et al., 1980]. The harhour acts as a main
port. and as a base for professional fishing operations. The harhour also
provides recreational opportunities and attracts tourists ta the area.

MATL STEAMER JETTY SAMPLE SITE

a) General Observations

These areas under investigation were situated adjacent to the remains of the
mail steamer jetty (Site plan). The average depth of the site was 3m. The
site gently slopes down to the south and the seabed comprises of glutincus and
fine siliceous sediments. The sediment is heavily covered by epiphytes and
organic detritus. The jetty is constructed of wooden piles. The piles were
colonised by macroalgae. A single pile, severed at water level, was chosen
as the datum reference point for the maritime archaeological excavation and
selected for conservation sampling purposes. The sea bed in close proximity
to the piles was predominantly littered with artefact material of more recent
origin, e.d. aluminium cans, tyres, etc. There was some evidance of artefacts
of more histarical interest, e.g. spoked wheel,

s3] Degree of Site Exposure

The height of the datum jetty pile from the seabed was 2.8m. The wheels and
other miscellanenus material were exposed ahaut half a metre above the
sediment.

3] Evidence of Seasonal Expasure

The site appears tc he reasonably stable.

d) Evidence of Human Disturbance

Directly, the historical association aof the jetty with the Alhanyv townshin has
resylted in an accumulation of cultural and modern material op the site, The
mocring of watercraft has resulted in disturhance of the seabed hy propeller
wash.



el Exposed Artefacts

i) Iron

There were two flanged, five spoked iron wheels with minimal concretion and
light encrustatien by secondary marine organisms. Corrosion potentials and
pH of the wheel hubs were measured and the results are presented in Table §.

1) Copper Allays

A small copper alloy wood screw with copper enrichment of the outer surface
was found adjacent to wheel hub (2). The screw had been previously bhuried in
the sediment., The corrosion potential was measured, however, the pH of the
fastening was not measured. The average pH of the open sea water, 8.53, was
used. Again, the resuylts are presented in Tahle 1,

Tahle 1. Chemical measurements of exposed artefacts on the Albany Town
Jetty site,

Description of Material pH Eraday (M)

Ferrous Materials

wheel hub (1) (few mm concretion) 6.78 -254
{3cm graphitised) A, 40 ~240
wheel hub (2} (3cm graphitised) 5.19 -1272
{(3cm graphitised) 6.17 -178

Copper Alloy Materials

3

copper a21Toy waod screw N g.53 61

1 Relative to the normal hydrogen electrode.

3 Biological Survey

Samples of marine biota were collected from the datum pile at a number of
depth intervals. The sample area was appraximately 100mm saguare., The hiota
was carefully scraped from the pile and placed in numbered, nolvethylene hags,
The samples were returned to the shore and stored in a solution of 5%
formaldehyde. Tmmediately after removal of the marine organisms, the redex
potentials of the underlying surface was measurad, The measurements are shown
in Tahle 2. The pH and redox potential of the sediment directly below the
datum pile was 7,79 and -146mV, respectively.

Table 2. Electrochemical maasurements of the datum pile.
Pogition on Datum Pile Depthn {(m; Eronny (MY)
Surface (bealow surface) 0.4 -45
Midway 1.0 ~43
Bace a1 -2
Sediment a.s ~146

(SN ]



q) Oraganic Survey

i) Wood

Subsequent to the hiclogical samoling, core samples of the wood were taken 1in
the same areas. Immediately after coring, the redox potentials, surface pH
and the depth of core penetration were measured. Tha resuits are tahulated
in Tabte 3. On wvisual inspectien, the pile ampeared to pbe jarrah. A pH
profile was carried out op the datum piie at a depth of 2.1m. The results are
shown in Tahie 4. Two nH profiles were acquired from a niece of woed which
was exposed in test pit 8. The results are shown in Table 5, There was
evidence of past marine horer attack. A sample of this wood was collected for
identification.

Tahle 3. Chemical measurements of the datum pile.
Ppoeition on Datum Pile Depth (m) Denth pH Eredox{mv)
Core{mm)
Surface (below water) 0.0 5 8.449 ~58
Midway 1.0 <2 8. 45 -58
Baca 2.1 <5 2.42 -80
Sediment EN - 7.7% -146
Tahle 4. pH profile of the datum pile.
Depth of Penetration (mm) pH
0 /.42
2 2, 34
4 83§
h 15 7_86
Table 5, pH profiles of wood sample.
Core A [at] Core B [og]
Pepth (mm} Depth (mm)
surface 2. 39 sucrface f 2 37
24 7.30 15 l} 7.20
total penatrataon - 30 | 7.246
25 7 _9g
as 7.9
aound wood -
L= -




i1) Sediment

A test pit was excavated under the mail steamer jetty {#2) (approximately 1,5m
diameter and 1.8m depth). A series of pH and redox potential measurements of
the sediments were taken at the following depth intervals, usuatly where
changes in seabed compasition occurred (Table 6),

Physical parameters of sea water column:

Temperature of sea water = 20°C
Maximum depth of site = 2.2m
0oH sea water = A.35%
Erogey S€A water = -33mV
Eh Ag/AgCl/sea water = 280mvy
Tabhle 6, Chemical measurements 1in the fest pit under fthe mail steamer

Jetty (d2).

Denth from water Depth of pit from N rH Eredox Sediment Compocitien
surface (m) sediment surface {my)
{m}

2.2 0.0 7.60 -156 sediment
2.5 0.2 7.23 -160 sea arass
2.8 n.5 &.BR -137 e’ Orass
3.8 1.0 6. .87 -127 Sea Yrass
3.3 1.1 7_GA -147 shel]
3.4 1.2 7,74 -147 sha1l
2.9 1.5 7.82 -141 sand (arey)

h) Interpretation of Results

1) Tron

The two wheels had only minimal surface concretion and very little secondary
encrustation by fouling assemhlages which would seem to indicate that these
artefacts are usually covered with sediment and sand, In addition, the
concretion was dense and relatively non-porous supporting concretion formation
in Tow oxygenated environments. The pH measuremants and corrozion notentials
were nlotted on the Pourbaix diagram for iron (10"MY in aernhic sea water at
2570 (Figure 1), The intercents for these wheel hubs indicate that these iron
objects are actively corroding in this environment.

it) Conper Alloys

The surface pH and corrosion potential of the copper alloy wood screw was
plotted on the Pourbaix diagram for copper (107 MH in aerohic sea water at
25°C (Figure 2). The intercent on the Pourhaix diagram indicates that the
copper alloy is in the passive cuprite region. When suohiected to an aerobic
marine environment copper readily forms adherent films of cuprite (Cu,0).
Cuprite corrosion oroducts are biologicallv foxic in nature and inhibit the
growth of marine organisms. This would explain the zhsence of encapsulating
concretion and secondarv calonisation on this ohiect.



Figure 1. Pourbaix diagram for iron (10‘6M) in aercohic sea water at 25°C¢

site.
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Figure 2. Pourhaix diaagram for copper (10%M) in aerohic sea water at 25°C
indicating the state of the copper alloy cbject on the Albany
Town Jetty site,
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i11) Biological Survey

Marine hiota collected from the datum pile from four different sample denths
(Tahle 2) were identified and generally classified hyv Alan Kendrick (WAM).
The results are outlined in Tahle 7.

Table 7. General classification of sessile crganisms on the datum pile,
T
Position Depth {(m} J Marine biota
Surface 0.0 tunicates {(8); barnacles (2), scavweed
]
| Midway 1.0 tunicates [4); barnacles {5); unkpown (3) J
Base 3.1 tunicates (4); barpacle fragments; unknown (1)
Sediment 3.5 tunicate/largs ascidian {1} J

The bharnacles were identified by Dianne Jones (WAM) as Balanus variegatius
Darwin, 1854, This harnacle is a Tlittoral species which is known to foul
hoats, Jjetties, etc. It is a temperate species found in the waters of
Southern Australia and New Zealand. In Australia it occurs from NSW to WA,
On the west coast of WA it extends as far north as Carnarveon but the species
is not very prevelant north of Perth. A1l fouling assemblages reguire an
aerohic enviropment to develop and multinly and therefore do not survive in
anoxic environments or in sediments. Many fouling assemblages also require
sunlight for photosynthetic processes and specific salinities with available
nutrients.

These fouling organisms identified on the datum pile are tvnical on wooden
structures present in shallow, femperate, open aerobic marine environments.
There does nat appear to be any significant differences between the
concentration of marine qrganisms fouling the wond at different. sampling depth
intervais. However, there appears to be a slight. increase in biclogical
activity on the datum pile just under the water surface where the dissolved

oxvgen content, 1ight penetration and water movement is slightly greater,

The redox potentials of the underlving wonden areas measured immediately after
the removal of the marine organisms, ware slightly reducing in pature. This
would be expected as the colonisation of the pile would decrease the dissolved
oxygen flux to the wood surface, Therefore, bproducing a more reducing
environment. directly bheneath the marine organisms. The sediment was
{(7.79) from that of the open aerobic sea water (R.53) (Tahle 2), Basically,
the reducing environment and increase in acidity of the sediment can he
directly atfrihuted to the production of hyvdrogen sulphide from sulphate
reducing bacteria presept in the sediment. The reducing environment in the
sediment would reduce iron (IT1I) fo iron (I1) snecies, greatly increasing
their solubilities., The hvdrogen sulnhide would react with the iron jons to
form black iron sulphides which were ohserved in the sediment as excavaticon
commanced.

vl Wood Survev
After the hiological samples were collected, core samples were taken and the

pH and redox potentials of these core sites ware measured (Table 3). The
average depth of penetration was <5mm, There was no sianificant changes in



Figure 3. The pH profiles of wood samples from the Albany Town Jetty,
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nH and redox potential with respect to different depth intervals. Therefore,
the average pH and redox potential of the wooden datum pile at a core depth
of approximately dmm was calculated at 8.45+0.03 and -57+3mV, respectively.
The wood was only slightly more acidic than that of the surrounding sea water
(8.53 and -35mV}., These results indicate waterlogaing of the pile to this
depth and a slightly more reducing environment due to a decrease in the
dissolved oxygen concentration into the wood, The results of the pH profile

of the datum pile at a depth of 3.1m (Takle 4) iz shown diagrammatically in
Figure 3,

The higher pH of the wood closer to the sea water surface is indicative of the
area of greatest deterioration. Pegradation occurs from the outer, more
exposed areas in the initial instance. Hence. fhe normally acidic nature of
the wood bhecomes more alkaline with increasing degradation due to the inward
diffusion of sea water. The pH then decreases as the depth increases into the
wood core to the area of least degradation where the wood is less waterlogged.
This profile is tvpical of wood with a thin (<5mm) outer layer of degraded
wood with a relatively undearaded inner core,

The results of the pH nrofiles measured on the anaerobic timber found in test
nit B (Table 5) are shown graphically ir Figure 3. The explanation used fo
explain the datum pile pH profile can be applied to the nprofile obtained for
this timber, with the exception that there was orobably some sea water
contamination at the 35mm core depth and this would increase in pH at this
depth interval. However., it mav he possible, that there is a discrete area
of greater deterioration towards the centre of the wood and the pH will
increase accordingly, but it is unlikely, The drregularities between the
profiles could he due to differences in wood species, extents of degragation
and microenvironment. Generally, the pH profiles are typical of slightiy
degraded wood with a relatively thin, [(<&5mm) dearaded, outer layer,



Figure 4, The pH of different =sedimentary Tlayers as a function of
increasing depth,
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There was no significant trend in the redox potentials at different depth
intervals in the test pit under the mail steamer Jjetty (#2), however, the
sedimentary lavers 1in the excavated pit were essentially reducing in nature
(Tahle 6),

The pH at increasing depth intervals were nlotted on a granh which is shown
in Figure 4. The pH of the surface sediment (<0.2m) compared to the aerobic
water column (R.53) is to be expected due to the oxidation of arganic detritus
by bacteria producing acidic metabholites and hy-nroducts, The next 0.8m was
characterised by mats of dead sea grass and 7 decrease in pH. Apaerobic
sulphate-reducing bacteria would continue to dazcompose this organic matter
producing weak acids and polysulphides. In the shell Jayers, ranging from a
dapth of 1.0 to 1.5m, there was a significant increase in the pH, This effect
may he due to the dissolution of calcium carhcrzte in the shell,

The hicarhonate/carbonate equilibhrium 1is auite an important and complex
equilihrium system in the ocean and sediments. The Henderson equation

pH = oK+ Tog [base]
Tacid)

can he applied to this situation and the ratio of bicarbonate to carhonate
calculated., If the average pH of this sediment layer is 7.7 and the pK, of
the HCO, /€Oy, equilibrium is 10.2 then it follows that



log [60,1]
[HCO, ]

i
=)
T

|
=
o

3.16 x 107

3]

60,1
[HCD, ]
Therefore the ratio of [HCO{]:[COf‘] is 316:1 i.e, 99.7% bicarbonate and 0. 3%
carhonate. This equilibrium could explain the increase 1in alkalinity,
however, a simpler explanation may be that due to the more open packing of the
shell, sea water may have penetrated the tayer, thus increasing the pH of the
pare water. The 1increase in the pH of the sand at the hottom of the
excavation pit would be due to sea water contamipation,

NORTH-SOUTH TRANSECT AREA

a) General Observations

This area of apen seahed was located approximateiy 20m, east of the mail
steamer jetty structure, The seabed was level and comprised of fine sand,
interspersed with patches of living seagrass.

h) Degree of Artefact Exposure

None evident.

cl Evidence of Seasonal Exposure

The sediment would be stable due to the presence of the seagrass.

d) Evidence of Human Qisturbance
Not evident.

e) Exposed Artefacts

None evident.

fl Biological Survey

Not. applicable,

a) Organic Survey

i Sediment

The first ftest pit of the north-south transect was excavated and a pH and
redax potential profile was anuired the foliowing dav. The results are
presented in Table 8. A sample of the compacted arganic matter was collected
for analysis,
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Physical parameters of sea wafter column:

1}

Temperature of sea water 20°0
Maximum depth of site = 2.4m

pH sea water = 8.4h2
EregoxSe2 water = —=&0mvY
E, Ag/AgC1/sea water = 280mv
Tahle 8. Chemical measurements of the sediment from the north-south
transect excavation pit,
Cepth from Water Depth of Pit from nH Eradox Sediment Compoeition
Surface (m) Sediment Surfacs (‘mc{P)'
{m)
| 2.4 0.0 g.09 -161 surface sediment
2.5 0.2 7.85 -132 compacted organic matter
2.9 0.3 7.63 -170 arey sand/large shell
fragments
2.0 0.5 7.57 -164 arey sand/large chell
r»__________y_ fragments
3.1 0.8 g.19 -1B0 arey sand/small =helf
fragments J

n Interpretation of Resuits

i) Sediment

The north-south transect excavation pit (1) was sterile with respect to
artefact material. The sediment layers of this pit was essentially reducing
in nature, indicated by\ negative redox potentials. The pH versus depth
intervals are plotted on the graph in Figure 4. The pH gradually decreased
to a minimum at 7.57. This tast pit was excavated in a relatively stable
sadiment area covered with live sea grass, There appeared to be less organic
detritus on the surface sediment. This could explain the higher pH of the
surface sediment campared to the other excavation pit due to less aaerohic
nxidation of arganic material,.

The pH of the =sand cantaining large shell fragments wag similar to the
sedimentary shell layer of the mail steamer jetty pit., The explanation far
the latter would also apply to this excavation pit. The oH of the sediment
at. the hottom of the test rpit, at a depth.of 0.8m, then increased to 8.139
which would he indicative of sea water contamination of the pore water.

The difference in the width of the compacted arganic matter lavers between the
two test pits indicated that there was a areater concentration of sea grass
covaerage in c¢lose proximity to the mail steamer jetty than the north-south
transect area. In addition, these results indicate that there js greater
water and sediment movement in the north-south transect ares than under Lhe
mail steamer Jjetty and this former area contains a more sterile
microenviranment., Tharefore, microbiological and chemica?t activity and hence,
the rate of degradation of organic and inorganic materials, would be greater
in the sediment present under the mail steamer jettv than in the sediment in
the north-south transect area.

1



WEST-EAST TRANSECT AREA

a) Genaral Observations

This area was located behind the stern of the motor vessel, Warren. The
seabed had been hlasted by the propellaor wash of the vessel, creating a large
depression in the ‘sadiment. This scouring effect had exposed a large
concentration of scallop shells, interspersed with sand.

The average dspth was approximately 6-8m.

s3] Degree of Artefact Fxposure

None evident.

c) Evidence of Seasonal Exposure

The fine sediment had been removed by freguent scouring, exposing scallop
shelis, shell fragments and coarse sand.

d) Evidence of Human Disturbance

Qther than the scour from the motor vessel, there does not appear to be any
strong evidence of human disturbance.

el Exposed Artefacts

None evident.

) Bio]ogfca1 Survey

Not applicable.

al) Organic Survey

i) Sediment

The first of a series of excavation pits of the west-east transect (1) was
dredged and this pit (1} lay just west of the Warren's stern. Five samples
of surface sediment were collected from this pit, one from each of the corners
of the 2m grid square and one from the centre. These samples were lahelled
sediment sampie 1 (Appendix T). The pH and redox potentials of the five
sample sites were measured. The results and sampling information are
presented in Table 9.

Physicat parameters of sea water column:

Temperature of sea wafer = 20°C
Maximum depth of site = 8.5m
pk sea water = 8.25
Eroagy S€8 Water = —heBmV
Ey, Ag/AgC!/sea water = 2R0mv
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Table 9, Sampling information and chemical measurements of the sediment
sample (1) from the west-east transect (1)} excavation pit,

T
Grid Sample Depth from water pH Ern _ Sediment Composition
Position surface {m) (mi]
=
4 14 8.2 7.88 -154 1 seallop shell
I

B 20 5 8 R.D5 -1486 ) intersperced

c 17 6.1 B.0o8 -151 ) with grey sand

D 13 6.4 g._18 -180 ] 11 surface
Cantre 7 [ 8. 06 -134 )} sediment samples

The sediment from the second of the excavation pits (2) dredged on the west-
east transect (1) was sampled at increasing depth intervals. The sampling
information is presented in Tahle 10, The sediment samnles collected at the
surface and depths of 0.3m and 0.6m were lahelled sediment samples 2,3 and 4,
respectively (Appendix 1),

Table 10, Sampling information of the sediment samples 2.3 and 4 collected
from the excavation pit on the west-east transect (1)},

I T
Grid Poeition Sample Water Depth Sadiment Composition
i Sediment Depth (m}
| ——
4 35 T.2 {0.,0) sand and
B 4y 7.2 {0.0) small] shel]
=
_ o a0 7.2 (9.0} B
D | k] 7.2 (0.0} [
- —
L Cantre 37 7.2 (0.M
A-0 38 7.5 (0.3} sand
S
A-B 1 7.5 £0,3) sand
B-C 30 7.5 (0.3) | send
' A-B 4 7.8 (0.6) =and
}‘*
B- 2 7.8 (0.E) sand
| A-D 3 7.8 {0.8) sand

Sediment. samples were collected from the south face (1) of the west-east
transect (2) as excavation proceeded, Again tha samples were collected at
increasing depth intervals. The samoling information is nresented in Tahle
11, The sediment samples collectad at fthe surface and at depths of 0.4m and

A11 sediment samples collected from the same depnth intervals were homogenised.
The pore water was extracted from sediment sampies, 2 and 4, collected from
the same arid at the surface of the west-east tranpsect arid (2) and at a depth
of 0.6m, respectively. The sediment samples were apalvsed for size
fractionation, organic screen and inorganic analysias. The extracted pore
water samples (9) and (10) and the water sample (8), collected from the
general area, were analvsed for inorganic elemental analvsis only.

13



Table 11.

Sampling information of the sediment samples 5, 6 and 7 collacted

from the excavated south face of the west-east transect (2),

(
Face Pasition Sampie Water Depth Sediment
Sediment Depth (m) Composition
start of face 36 6.1 (D.D} sludge
mid face 3z 6.5 {0_4) sand
lovwer face 18 7.0 {0.9) sand
hole bottom 7.3

A1l methods employed are detailed in Appendix I,

The analvses were performed

by the Chemistry Centre (WA) and paid for by the Materials Conservation
Department of the Western Australian Museum, The raw data and some
recommendations are presented in the Chemistry Centre (WA) report written hy
R.S. Schulz and this document is reproduced in full in Appendix I,

h) Interpretation of Resulfs

1) Sediment Sample 1 {W-E transect (1) excavation pit (1))

The moisture content and loss on dgnition at 550°C and 1050°C of this
homagenised surface sediment sample (14, 20, 17, 13, 7) indicated that there
was very little organic matter and most of the minerals present in the
sedimant were in the final ocxidised state. This indicates that the surface
sediment was relatively oxidising in nature, however, the redox potentials
(Table 9) indicate a slightly reducing nature. The contradictions in the
anaiyses and direct measurements c<an be easily explained by the position of
this excavation pit with respect to the Warren. When the Warren is started,
the propellor wash d1510dges the surface sediment, which can then be suspended
in the water column. The heavier shell fragments and coarse grain sediment
will redeponsit quickly, while the smaller particulate matter will remain in
suspension for longer periods of time and can thus, be dispersed and
redeposited at different prsitinons, south west of the original excavatien
site. The sediment will be exposed to an increased dissolved oxygen flux,
which will subsequently oxidise organic material and innrganic minerals prior
to redeposition.

The pH of the surface sediment was similar to that of the immediate water
column, indicating a mobile sediment and irregular packing of the coarse grain

i Pl s 0 L

The size fractionation analysis of this sediment presented in Tahle 12,
reproduced directly from the Chemistry Centre report (Anpendix 1), supports
the deposition regime ocutlined anhove. There was higher concentrations of
coarse grain sand, larger particles and sheall fragments (50.0%) 1in this
surface sediment than in the other sediment samnies. The nuantity of medium
and fine grain sand (47.0%) and coarse silt to clay (3.0%) had decreased which
seems to indicate that these particles have heen selectivelv removed from the
sediment. The removal of fhe finer sands and cnarse siit would be due to the
increased water movement created by the Warren propeilor wash. The larger
particles would be more difficult tn disperse and their deposition rate is
faster than smaller particulate matter. Therefore, there would he increased
concentrafions of larger particles deposited in the surface sediment compared

14



to the finer grained sands and silts, which would he more widely dispersed.
Under these turhid conditions, flocs of silt and clay particles, with much
larger aggregate diameters, would also be destroved.

There was no recognisahle artefacts recoverad from this test pit. This
indicates that either, the artefacts were not deposited in that area or they
have heen degraded or physically removed by the tug propellar wash. '

This sediment sample contained elevated Tevels of lead (150mg/kg) and iron
(3000mg/kg) (Appendix I). The sediments were not analysed for mercury. The
marine life in PRH has heen contaminated with lead and mercury, which emanated
from the surperphosphate plant present on the harbour shoreline. lead and
mercury are strongly associated with fine organic fractions of the surface
sediments and with the algae and seagrass. This is the reason for the Jead
concentrations heing greater in the surface sediments compared to the sediment
samples collected at increased depth intervals. Since 1984, there has been
noe significant input of Tead and mercury to PRH, however, it is obvious that
these heavy metals introduced to the harbour prior to this time still
contaminate marine plants, hiota, organic materials and sediments.

Gas—-chromatodgraphic-mass spectrometeic analysis of an organi¢ solvent extract
of this surface sediment and characterisation of the major compounds (Appendix
I) revealed that the sediment contained butylated hvdroxy toluene (BHT),
cholestarol and cholestanol and a large quantity of elemental sulphur.

Tahle 12, Screen analysis of core sediment samples,

Sample Coarge Sand Coarse Sand Fine Sand J Coarsze 891t Coarse Si12
(%) {(+1imm) {€£) (+800 m) (X} {(+150 m)} (X1 (+38 m) (%) (-38 m)
1 42.9 \ 7.1 47.0 [ 2.0 (7 1.0
'~ T ]
2 30.5 a5 50.8 5.3 2.8
2 0.4 1.3 86.5 a.g 1.9
— — - =
4 1.2 1.9 BB, 2 9.7 1.0
5 4.7 2.4 362 16.0 40 7
6 9.9 4.1 62.4 | 1R, 5 4.8
I .
7 | 9.9 4.1 fZz. T 125 J 4.8

Less than 28 m in diameter indicates a region which encompagges Coares ¢ilt through to
very fipe 2ilt and clay.

The sulphur may have originated from industrial sources, tharmally Tlabile
naturally occurring organic comoounds like some mercaptans and sulphides or
from the anaernhic corrosion of iron artefacts beneath the sedimant. BHT is
a very common antioxidant added to consumer prodicts during nrocessing and a
U-absorber used in the plastics industry. BHT is used in petral, lubricating
0i1ls and rubber, but not generally in food. Tt s also used in polyethylene
film and a legal standard allowing an amount <2ma/kKg to be absorbed hy the
fond, Interestingly, it is hanned for use as an antinxidant 1n WA,
Cholesterol and cholestanol are steroids chemicallv related to the bile acids.
They are produced in the liver but are mainly from biological materials like
meat, animal fats, etc. The abattoir would be the major source of these
compounds [Selingar, 19R61.
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From the size fractionation and inorganic elemental anaivsis of this surface
sediment it appears that this area is very mobile. Therefore, any artefacts
that were present in this surface sediment in the past would be suhjected to
rather destructive physical and mechanical forces which would increase the
rate of degradation dramatically. The increased dissalved oxvaen flux to the
artefacts would also increase fthe rate of deterioration. Lighter artefacts
may even he shifted further west or south depending on the direction of the
propellor wash,

This surface sediment is polluted with Jead, iren, large quantities aof
elemental sulphur, BHT and biclogical steroids. The organic compounds will
have minimal effect on artefacts, however, the ircn and sulphur may solubilise
under the reducing environment and impregnate organic materials with dran
sulphides, which can cause post-conservation nrobhlems.

i) Sediment Sampies 2,3 and 4 {W-E transect (1) excavation pit (2)
collected at 0.0m, 0.3m and 0.6m, respectively)

The surface sediment sample 2 (35, 41, 39, 19, 37) was very similar in
sediment. composition and inorganic concentration as sediment sample (1). The
same arguments used to explain sediment depasition and oxidation states of
minerals in sample (1) alsoe apply to surface sample {2). The size
fractionation analysis of sediment sample (2) was slightly different to sample
(1} (Table 12). There was less coarse grain sand and larger particles (40.0%)
and greater quantities of medium and fine sand {(50.8%) and coarse silt to clay
{9.2%). This trend can be easily explained due to the more westerly pasition
of this excavation pit and thus, the greater distance from fthe Warren
propellors, The increase in distance from the preopellor wash would have a
decreased effect on sediment agitation. Overall, there would be Jess movement
of the surface sediment and a decrease in the amount of dispersion of the
finer particulate matter. In addition, the suspended finer agrained sands and
silts selectively removed from the area near sediment sample (1) could he
dispersed and deposited in the mare westerly sediment sample (2) excavation
site, This would alsa attrihuyte to the increase in the concentration of finer
particulate matter in this surface sediment sample (2).

Again, thare were very few artefacts recovered from this site and the cbjects
collected were found in the top 30cm of the sediment. The artefacts may have
heen maved there by the propellor wash or more likely, the sediment that had
previously been covering the obhiects was removed and dispersed by this
excessive water movement,

The size fractionation analyses of sediment samples 2 (38, 1, 30) and 4 (4,
2. 5) indicated that the sediment at depths of 0.2m and 0.6m were essentially
the same (Tahle 12). 1In comparisan with the surface samnle (1). there was
vary little coarse sand and larger partictes, asignificant increase in medium
to fine grain sands and a decrease in the quantity of coarse silt ta clay
particles. These results indicate that the sediment aft these depth intervals
iz vary stable and s not affected hy increased water movement from the
propallor wash, nor has any large quantities of sediment been depnsited in the
past.,

There are slightly hidgher concentratians of lead and iron in sample (2)
compared to sample (1). The lead lavel in sample (2) (7680mg/kg) is ahove the
invastigation level quoted for cantaminrated scils.,  The release of heavy
metals upon dispersion of surface sediments is well-known, Hence, a decrease
in surface sediment movement will subsequently, decrease heavy metal release
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and the concentration of these metal ions in the sediment will remain high.
There was no elevated levels of metal elements in the sediment samples at.
depth (3 and 4). Heavy metals are most commonly associated with fine organic-
rich sediment fractions, which occur on the sediment surface. Contaminated
1iving plant matter, seagrasses and algae, which oaccur on the sediment
surfaces, usually contain significant concentrations of heavy metals., There
is clearly a relationship hetween the fine sediments and the concentration of
metals and this would explain the decrease in heavy metal concentration as the
depth into the integrated sediment column increased.

The surface sediment is highly contaminated with large numbers and
concentrations of polyaromatic hydrocarbens (PAH) (Appendix I). The PAHs were
found at laevels hetween 0.1-7,8ma/kyg wet sediment sample, In comparison, the
upper 1imit for henzo(a)pvrene in drinking water is 0.00001mg/ka. Most PAHs
are known to be co-carcinagens and benzo(a)pyrene and especially methylated
PAHs are known to be powerful mutagens and carcinogens. Sample 3, collected
at a depth of 0.3m into the sediment column, contained some Tong chain
hvdrocarbons (>C-15) at relatively low levels. Sample 4, recovered from a
depth of 0.8m, included various alkylated aromats, low levels of unsaturated
hydrocarbons and an alkyl substituted aromatic carhexylic acid.

From the size fractionation and inorganic elemental analysis of these
sediments it is ohvious that this sampling area is more stable and mare
reducing than the sample {1) excavation site. However, the sediment in this
area 1s severely polluted with respect to lead and FAHs, These inorganic
elements and organic compcunds will not have any marked detrimental effect on
the dearadation rates of artefacts. On the other hand, under the essentially
anaerohic conditions of these sediments, the rate of deterioration of organic
and inorganic materials wil be effected. Copper alloys will initially corrode
then form a range of stable copper sulphide corrosion products con the residual
metal surface. Alternatively, iron will actively corrode when continuously
buried heneath the sedimént and the mechanism is hasically the same as for
aeraohically corroded iron, Iron ions will react with the sulphide ions
produced from the sulphate reducing hacteria in the sediment and resuli in the
formation of ferrous sulphide and elemental sulphur in the corrosion product
matrix, The other main c¢orrosion progucts formed would be Fe#h, FeCO, and
iron and chloride containing compounds. The rate of degradation of arganic
materials will be considerably reduced under low oxygenated environments.

i) Sediment Samples 5,6 and 7 {W-F transect (2) excavation face 0.0m, 0.4m
and 0.9m, respectively}

Only surface sample & (36) has any significant organic content and this
carresponds to the highest concentration of coarse silt to citay particles
(40.7%) (Table 12) idncorporated 1in the surface bedload, The screen
fractionation analvses of samples & {32) and 7 (18), collected at depths of
0.4m and 0.9m, respectively, produced exactly the same grain size
distribution. These sediments consisted mostly medium to fine grain sands
(62.9%) and fine grain sands to coarse silts ({8.5%)  There was a large
cnllection of artefacts recovered from the south face of the W-E transect (2)
{#17) bhetween 80 and 120cm helow the sediment surface. This was unexpected
as other excavation pits had liberated artefact material at depths intc the
sediment of less than &0cm from the surface. Evidently, when dacking, the
Warren tug intially roses towards the jetty on a west-easterly 1ine and then
completes a 180° turn so that the stern is facing west, again, Vined up along
the W-F transect. The size fractijonation analvsis for sediment sample (1) was

17



previously described ahove. The medium and fine arain sand and coarse sjlt
to ¢lay of the sediment sample (1) excavation area were selectively disladged
by the Warren propellor wash and suspended in the water calumn, The 180° turn
of the vessel allows the water movement from the propellors to disperse the
suspended particulates 1in a predominantly southerly direction where the
material 1s eventually redeposited., The heavier, coarser sand grains will
deposit. faster than the smaller silt and clay particles. Hence, there wil)
be a larger concentration of the smaller particulate matter on the surface of
sediment. sample (5). This deposition of the finer particulates from the other
sediment site (1) would hury any exposed artefacts. Therefore, this would
explain the extended depth range of the artefact finds.

This size fractionation analvsis suggests that the sediment column is
particularly stahle, including the surface sediment and the anomaly in size
distrihution of the surface sediment is due to deposiftion of the finer sands,
3j1ts and clays from the sediment sample {1) excavation site.

In the surface sediment (5) there is elevated levels of iron, aluminium,
sylphate and potassium. In addition to these elements, sample {6) alsno
contained increased concentrations of Tead. Fine silt and clay particulate
matter are known to absorb nutrients and arganic detritus. Posstihly, the
source of aluminium may have come from alum used as a flocculating agent and
a mordant used in the wool dying process in the Albany Woollen Mills (AWM).
Higher concentrations of petassium indicate accumulation of organic matter,
which is supported by the significant organic content of this sediment sampie
(58). The high sulphate values indicate contamination of the upper sediment
column., The increased organic content and the high concentration of sulphate
in the surface sediment will provide conditions for wvigorous bacterial
reduction, so that these sediment lavers will be commonly anaercobic and
charged with hydrogen sulphide. Sediment (7) did not have any large increases
in the measured inorgani¢ levels,
4

The organic extract analysis of these samples, showed that fhe sediment was
also contaminated with PAHs (Appendix I). Sample (58) and (6) showed virtually
identical chomatographic profiles and the materials detected in these samples
were similar and of the same order of magnitude., The PAHs were present af
concentrations hetween 0.05-0.2mg/kg wet weight, The presence of high
concentrations of elemental sulphur in sample (5) and (&) supnort the sulphate
contamination and hydrogen sulphide oroduction. PaHs in sample (7) were found
at levels hetween 0.05-0.4mg/kg wel weight. Sample (7) also contained BHT.

From the size fractionation and 1inorganic elemental analysis of these
sedimaents, it is ebvious that this sampiing site is considerably more stable
than than the previous excavation grid areas. Due to fhe incraased stahility,

iv) Water Sample 8 [Bulk Water Sample)

The results of the inorganic analvsis of the sea water were as expected,
however, there were slightly elevated nitrogen (N) and phasphorus (P) values
(Table 13). The majority of the inorganic nitrogen directlv available to
marine hiota such as algae, is in the fully oxidised farm, NO_, indicating an
aerchic water column. Despite the fact that %there is no real auidelines for
the trophic status of marine embayments in Australia, Atkins et a),, (1980)
said that nuisance algal growth could be exnected whan the concentration of
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Tahle 13, Nutrient values of the bulk sea water and pore waters,

{ Sample p_sRr! (7 Prro Pemind H_NH N_NOy ‘ g gint:TAW
L
water (8) 0.0 0.05 0.08 ¢0.02 0.1z .54 059
pore (9) 0.09 11.20 12.00 11.00 1.0 32.70 45_Q0
(0.0m)}
]
pore (10) 0.02 3.08 3. 1o 061 1.40 10,99 13.00
{0.6m)

The description of the analytical method is outlined briefly in &ppendix I.
The total N and P levels 1in the water column exceed these approximate
concentrations. The total N and P concentrations in the water appear at
similar levels as the organic N and P. Therefore, the N and P are
predominantly organic in nature. Some of the organic N and P in the water
will he tied up in the phytoplankton, the remainder probably originates from
wind stirring of sediments and industrial waste, which is unavailahle for
phytaplankton uptake. Inorganic nitrogen levels may, at Teast, partly control
or Timit phytaplankton growth [Atkins et al., 1980; Bastvan, 18861,

The abattoir and the main drain near the fertiliser plant are the major
nutrient sources. Although, the area hetween the Southern Ocean Fish
Processors and the Albany Woollen Mills discharge high levels of organic P,
The area under investigation 1is characterised by reduced water movement,
higher nutrient levels and higher productivity of macroalgae and epiphytes
amongst sea grassas. High nutrient levels aver sea grass heds can result in
their degradation and ultimate loss. Such a loss can lead to eraosion of the
sediment. on this shallow shelf and a reduction ip secondary marine growth,
such as mussels and worms which live on the sediments and other materials
prasent in the aeraobic water column. Nutrient enrichment can also cause
microscopic algal blooms which can upset the hase of the normal food chains
and result in degrading masses of plant material and decreases in the
dissolved oxvgen content, pH and redox potential of the water column.

This equation represents the bhiochemical oxygen demand resulting from the
bacteriological bhreakdown of carbohydrates. Cn the other hand, nutrient
accumulation may cause increased colour and turbidity, which reduces light
transparency of the water and can suppress algal growth. The reduction in
Tight penetration due to the increase in furhidity will have detrimental
effects aon the growth of seagrass hecause of the reduction in photasynthetic
reactions [Atkins ef al., 19R0; Bastvan, 19861,

v) Pore Water Samples 9 and 10 {extracted from sediment samples {2) and

(4), respectively)

Bath pore water samples were much the same in inorganic composition (Appendix
I) with elevated levels of N and P {Table 13}. The concentration of fhese
nutrients was much higher than in the water column sample (R) and indicates
a significant store of nutrients in the sediments and interstitial water.
Again, the majority of N and P was present as organic N and P. This imnlies
that the P and N are assoaciated with and bound to particulate matter and/or
are in organic forms. Pore water sample (9) extracted from the surfaca
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sediment. samnle (2) coptained higher concentrations of N and P than sample
(10} extracted from sediment sample (4) at a depth of Q.6m. This is to he
expected as nutrients are closelv associated with organic particulate matter
present on the sediment/water column interface. The conductivity of the pore
water samples was significantly higher than the sea water sample indicating
increased Tevels of total dissolved salts, The pH of the pare water was 8,0
compared to 7.4 for the sea water sample. The increase in pH of the pore
Water would be due to an increase in the quantity of dissolved salts, such as
carbonates and hicarbonates in the interstitial water,

The problems associated with high nutrient levels and highly productive
eniphvtic phytaplankton briefly cutlined above will indirectly apnly to these
pore water and sediment samples. One of the most impartant parameters in
predicting what changes a proposed dredging operation will have on water
quality is the amount of soluble ammonia in the sediment. The release of this
nutrient appears to he almost instantaneous on dispersion of the sediment.
This increases microscopic plant production which, in turn, can smother sea
grass and significantly decrease the water and sediment quality.

CONCLUSTQNS

In summary, the harbour is well mixed vertically in the deeper areas and there
is supposedly sufficient exchange with the Sound to allow dispersal of
industriail discharge from the fndustries. However, there i1s a long resident
time of water an the shallow western shelf which has markedly decreased the
water and sediment quality in this area. The western shallow shelf includes
the Albany Town Jetty site at the north-western edge and the water is
circulated mainly by wind. This area hore very patchy sea drass areas,
intermingled with areas of algae. There were large quantities of unattached
algae on the periphery of the shaliow flats. The sea grass was heavily
covered in epiphytes and.nther substrates, such as shells and wooden pylons,
were colonised by macroaigae.

Temperature, salinity and dissolved oxygen can varv greatly 1in harbours
compared to the onen acean, which underanes only minor fluctuations, Changes
in these phyvsical parameters can effect the corrasion and degradation rates
of inorganic and organic materials in the marine environment, hawever, the AT.
site was relatively stable with respect to these measurements. The changes
in the measurements observed on the ATJ site would not have any siagnificant
effect on the daterioration rate of histarical materials on-site., TIn fact,
the decrease in dissolved oxygen with increasing depth would decrease the rate
of aerohic deterijoration of exposed artefact materials.

Interestingly, there were verv few histarical artefacts actually recovered
from the excavated areas of the ATJ site. The meta) artefacts which were
expnsed on the sediment surface were actively corroding., This is to he
expected as the water column s an open circulation, aernhic, marine
enviranment.,, The majority of the objects were alass bottles, ceramic plates
and conal, recovered from within the excavation pits. Those artefacts that
were recovered from the sediment were in gond condition . howaver, there had
been some nhysical and mechanicsl damage to selected ohjects, It was anly
undar the surface sediment and at depth that the redox potentials and pH
decreased, indicating a reducing environment, which would, under certain
circumstances, decrease the rate of metal corresion and definately protect
organic materials,
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The highest concentration of artefacts in most areas were recovered in the
first S0em of the sediment. One noted exception was the artefacts in the
sauth face of the W-E transect (2) which were found at the extended dapth
range of 80-13Ccm. This has heen explained by depasition of the smaller
particulate matter removed from the sediment in the W-E transect (1) by the
propellor wash of the Warren as the vessel docks, In addition, any artefacts
that were buried to a depth less than 0.3m, in close proximity to the W-g
transect (1), which was situated directly bhehind the Warren propelior wash,
would be subjected to severe sand and water impingement c¢ausing extensive
mechanical and physical degradation. This destructive effect on artefacts
would decrease with an increase in the distance from the propellars. There
wera very few artefacts recovered in the first test pit excavated in this area
as they would have heen removed by the constant, excessive water movement
provided hy the prop-wash and destroyed or deposited in a more westerly
position. This inference is supported by the greater artefact distribution
found in the second grid excavated an the W-E transect (1),

The excavated sediment areas that were investigated in this AT.J study were
found to bhe relatively stable, with the exception of the first 30cm of the
surface sediment on the W-E transect (1). If these areas were ta be dredged
the immediate deftrimental effect to large concentrations of artefacts would
hbe minimal. However, one of the primary concerns regarding dredging and the
open-water disposal of dredged sediments is the npossihility of water
pollution. '

In general, the sediments were severely polluted with high nutrient levels,
animat hy-products, heavy metals and PAHs, which are basically anthropogenic
in nature, Some of the PAHs reported are carcinogenic, however, the others
are mither co-carcinogens or suspected carcinogens. These organic campounds
that were fidentified in these sediments are not of petrogenic origin but
rather are products of the effluents discharged from the harbourside
industries. Obviously, the PAHs detected in the sediment samples pose an
unacceptahle health risk to human and aquatic life, however, the effect on
oreanic and inorganic materials would be minimal.

Many samples contained alevated tevels of lead, iron, aluminium, potassium and
sulphate. 0One prehlem that arises because of the high concentration of iron
in the sediments and the reducing nature of the sediment, is impregnation of
huried organic artefacts with iron sulphides. Iron sulphides may cause post-
canservation problems after stahilisation, The major corrasion products need
f.o be characterised prior fto commencement of the ftreatment regime, so that
these nroblems may be minimised,

More impartantly, the concentrations of these elaments,; especially lead. ar
greater in the surface sedimept than in sediments at increasing depth. These
elements can he easily released into the water column on disturbance of the
contaminated sediment, such as dredging. Therefore, the heavy metal levels
will detrimentally effect the auality of bottom dwelling marine arganisms and
forling organisms. This will directly effeact secondary colonisation of
concreted marine artefacts postioned on fthe surface sediment, which may
decrease the density of the concretions and in the long tarm, increase the
degradation rate of artefact materials.

During dredging the high concentrations of soluble phosphorus and nitrogen

in the sediment will be released, increasing the nutrient level in the
surrounding water column, which is already polluted with respect to these
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elements. Increases in these nutrient levels released from the discharged
sediment. during dredging will he followed by increases in the abhundance of
algae and epiphytes.

Accumulations of algae are the major threat to seagrass beds, as they smother
the plants. As seagrass beds disappear, sand movement will increase and
dredged channels may be filled and the harbour banks eroded. The increase in
water and sand movement will promote physical destruction of artefact
material. Degrading plant material will also decrease dissolved oxvgen
coptents, pH and redox potentials of the immediate water column and sediment
surface, which will, in turn, effect the deterioration of artefact material
and alter degradation mechanisms.

In conclusion, it is verv ohvious from this investigation that the ATJ area
is a chemically dynamic hut phyvsically stable site. There are manv
synergistic and opposing chemical and microbiological reactions occurring on
the site which makes predicting the overall effect of this site on the rate
of degradation of artefact material very difficult. Similarly, the Warran
propellor wash also has a dramatic effect on the stability of the sediment and
thus, affects the chemical and physical state of the ohjects on-site.
Overall, the few historical artefacts that were found in the excavation pits
were in relatively good condition due to the primarily anaerobic burial
conditions. Generally, dredging of this area east of the ATJ would have
little effect on the artefacts because of the insignificant distribution of
objects 1in this area. However, gross disturbance of the sediment would
increase the oxidising potential of the sediment and expose artefacts and
subseauently, the rate of deferioration of material would increase
dramaticaily.

In addition, dredging of the site would release large concentratijons of
absorbad heavy metal foxins, PAHs, soluble nutrients and organic detritus
which will have a detrimental effect on the water quality and marine biota.
The PAHs are lipophilic and will therefore, not easily solubilise in the water
column, however, the carcinogenic nature of these organic compounds pose an
unacceptahble health risk fto human and aquatic life.

Hence, 1in evaluating the npofential pollutant release from these sediments
during dredging, there is a need to establish the amount of pollutants that
will ba released both when the sedimeot is first dispersed and after it has
been redeposited, hefore any dredging in this area commences,

FUTURE RESEARCH SUGGESTIONS

Significant artefact distributions were located on fThe west side of the ATJ,
henca, an in depth conservation pre-disturbance survev of this area needs to
he carried out. This would inciude on-site chemical measurements of inorganic
and organin materials recovered from hoth, the surface and in the sediment.
A thorough investigation of fthis area should include size fractionation,
innrganic elemental anralysis and oraganic screening of the local sediment at
varving denth intervals fo ascertain the effect of the different
microenvironments on artefact survival, These tvpes of investigations of
sediments are very important. as the sediment strongly influences the nature
of hoth oreganic and chemical activity in the hed, which, in turn, effects the
rate of artefact deterioraticn. Thus, some form of investigation of the
sediments should he involved in virtually evervy maritime archaenlogical
inspection,
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However, prior to any conservation assessment heing undertaken, the sevaere
poliution indicated in the sediment, particularly with respect to PAH
compounds, should he further investigated. It is essential that a more
extensive investigation inte this problem be undertaken to assess the extent
and severity of the contamination prior to any zentinued inspaction of the AT.)
site.
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APPENDIX 1
CHEMISTRY CENTRE (WA) REPORT-ALBANY TOWN JETTY




o CENTRE

"W A Maritime Muaseum
CIliff Street
FREMANTLE WA 6160
Attention: V. Richards

REPORT ON THE ALBANY TOWN JETTY EXCAVATION STUDY
7 SEDIMENT SAMPLES, 1 WATER AND 2 POREWATER SAMPLES
WERE RECEIVED ON 20 FEBRUARY 1995

Sample Details

All sediment samples were homogenised from up to 5 individual core samples
taken tn special acrylate corers supplied by ECL. Details are given below.
The water sample was taken from close vicinity of the sediments and the pore
water was extracted from samples 2 and 4 after homogenisation. Three
additional cores were not analysed as requested and are held in storage.

Set 1 Sediment sample 1: area north of the stern of the Warren; surface
cores numbers 14, 20, 17, 13, 7.
Set 2 Sediment sample 2: grid 2 East West transect (7.2m) surface;

cores numbers 35, 41, 39, 19, 37
Sediment sample 3: grid 2 East West transect (7.5m); cores taken
at 0.3m depth, core numbers 38, 1, 30
Sediment sample 4: grid 2 East West transect (7.8m); cores taken
at 0.6m depth, core numbers 4,2,5.

Set 3 Sediment sample 5: experimental face (Warren hold south face);
(6.1m) surface core taken number 36.
Sediment sample 6: experimental face (6.5m) ; core sample

number 32
Sediment sample 7: experimental face (7.0m) ; core sample
number 16
Note Cores 18, 31, 33 stored frozen for potential future requirement .
Set 4 Water sample
Methodology

All methods employed are detailed in the respective appendices,
further details can be suppiied if required.

94E1630.0CC  1-May-95 chemish.y Centre WA) 12
125 Hoy Streel, Fast Perth, Weslern Austrolia &7 24 Phane (091 722 3177, Facsimide {09) 325 7767



Results of examination:

The analytical results cover three distinct areas and hence are attached as
appendices as given below.

1) Inorganic elemental analysis.
These results are presented in appendix 1. The variation between the
sediments is considerable. Only sample 5 has any significant organic
content as determined by the LOI at 550°C.
Elevated levels of lead (sediments 1, 2 and 6), iron (sediments 1, 2, 5 and
61), and aluminium (sediments 5 and 6) are noted.
The lead levels in sample 2 is above the "investigation” level quoted for
contaminated soils.
Sediments 5 and 6 show sulphate values indicating contamination. The
results are given as SO4 but are calculated from sulphur as determined by
ICP AES.
While the sea water results are as expected with slightly elevated nutrient
values, the elevated nitrogen and phosphorus in the pore waters could
indicate a significant store of nutrients.

2) Size fractionation:
These results are presented in Appendix 2 with the summary presented in
Table | and Tables 2 to 8 gives full details for each sample.

3) Organic screen analysis:
These results are presented in Appendix 3. As detailed in this report
some severe pollution is indicated in the sediment, particularly with
respect to PAH compounds. This should be further investigated.
All samples will be held in storage for 6 months (until 1/11/95) unless
otherwise advised. :

Recommendation:

Based on the above results, it is recommended that you make the data available
to officers of the Department of Environmental Protection (DEP) to allow the
extent and severity of the contamination to be assessed.
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You should advise the Director, Dr. Chris Simpson of the Marine Impact
branch of the Department of Environmental Protection of these results for
potential further investigation.

5. SCHULZ
PRINCIPAL CHEMIST

ENVIRONMENTAL CHEMISTRY LABORATORY
28 April 1995 dc

Cost: 4758.00

94E1630.D0C  1-May-95 313



four kel Albany Town Jetty Study/

e 94E1630; 3.1.1 CHEMISTRY
Enquines 10 - HOGEr Schulz
lqeiephune : c E N T R E

WA Maritime Museum
Cliff Street
FREMANTLE
6160
Attention : V Richards
Report on:

1 sample of sediment received on 13 February 1995

2 samples of Pore Water received on 20 February 1995

4 samples of sediment received on 20 February 1995

1 sample of water received on 20 February 1995
94E1630/001 Cores 14,20,17,13,7 homogenised
94E1630/002 Cores 35,41,39,19,37 homogenised
94E1630/003 Cores 38,1,30 homogenised
94E1630/004 Cores 4,2,5 homogenised
94E1630/005 Core 36
94E1630/006 Core 32
94E1630/007 Core 16
94E1630/009 Pore water from cores 35,41,39,19,37
94E1830/010 Pore water from cores 4,2,5
CCWA ID 94E1630/001 94E1630/002 94E1830/003 94E1630/004
Client 1D 1 2 3 4
Analyte Unit
H20 105C % <1 <1 <1 <A1
LCI 1050C % 11 5.9 0.5 0.5
L3I 550C % 1 1 <1 <1
Al total mg/kg 350 280 300 330
As total ma/kg <10 <170 <10 6
B total mg/kg 9.0 10 2.0 2.0
Ba total mg/kg 11 18 <2.0 <2.0
Ca mg/kg 100000 60000 500 230
Cd total mg/kg <2.0 <2.0 <2.0 <2.0
Co_total myg/kg <5.0 <5.0 <5.0 <bh.0
Cr_total ma/kg 4.0 4.0 2.0 2.0
Cu total ma/ky 20 30 2.0 < 2.0
ECond mS/m 142 144 152 138
Fe total ma/kg 3000 6500 270 290
K mg/kg 130 170 100 80
Mg mg/kg 970 750 320 270
Mn_total ma/kg 15 36 <2.0 <2.0
Mo total ma/kg <5.0 <5.0 <5.0 2.0
94E1630 174
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CHEMISTRY CENTRE (WESTERN AUSTRALIA)
ENVIRONMENTAL CHEMISTRY LABORATORY

REPORT OF EXAMINATION

CCWA ID 94E1630/001 94E1630/002 94E1630/003 94E1830/004
Client 1D 1 2 3 4
Analyte Unit

Na mg/kg 3400 2500 2000 1700
Ni_total mg/kg 5.0 5.0 <b.0 5.0
Pb_total mg/kg 150 760 10 75
S04 S mg/kg 4200 4000 1300 1200
Si02_Si mg/kg 100 100 100 120
V_total mg/kg 6.0 5.0 <5.0 5.0
Zn total mg/kg 75 50 2.0 2.0
CCWA ID 94E1630/005 94E1630/006 94E1630/007 94E1630/C08
Client ID 5 6 7 Water
Analyte Unit

H20 _105C % 3 1 <1 -
LOI_1080C % 24 12 2.6

LO!I B50C % 19 9 1

Al total mg/kg 6100 1000 330 -
As_total mg/kg 62 18 10 -

B total mg/kg 46 25 10

Ba_total mg/Kg 15 8.0 11

Ca mg/kg 23000 30000 16000 -
Cd _total mg/kyg 2.0 2.0 2.0 -
Co_total mglkg <5.0 5.0 <5.0 -
Cr_total mg/kg 19 5.0 4.0 -
Cu_total mglkg 12 25 5.0 -
ECond mS/m 2030 98 253 3150

Fe total ma/kg 9000 4000 2200 -

K mg/kg 600 210 120 -
Mg mg/kg 3000 1800 600 -
Mn_total mg/kg 12 12 2.0

Mo_total mg/kg 9.0 5.0 10 -
Na mg/kg 7000 3700 2500

Ni total mg/kg 10 10 6.0

Pb_total mg/kg 65 120 22

504 S mg/kg 30000 10000 2400

502 Si mg/kg 380 150 <100 -
V_total mg/kg 21 10 6.0 -
Zn_total ma/kg 56 65 12 -
co3 mg/L - - - <2
Ca mg/L - 220

Cl mg/L - - - 11000

Fe mga/L - - - <{0.50
HCO3 mg/L - - 180

K mg/L - - - 230
Mg mg/L - 710
Mn mg/L - - 0.20
Na mg/L - - 6800

P SR mg/L - - 0.01
S04 S mg/L - 1700
TSS cale mg/L - - - 17000
pH N - - - 7.4
94E1630 2/4
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CHEMISTRY CENTRE {WESTERN AUSTRALIA)
ENVIRONMENTAL CHEMISTRY LABORATORY

REPORT OF EXAMINATION

CCWA ID 94E1630/006 S84E1630/006 94E1630/007 894E1630/008
Client ID 5 6 7 Water
Analyte Unit

N_NH3 mg/L - - - <0.02
N _NO3 mg/L - - - 0.13
N_total mag/L - - - 0.69
P total mg/L - - - 0.06
CCWA ID 94E1630/008 94E1630/010

Client tD 2 Pore 4 Pore

Analyte  Unit

Co3 mg/L <2 -

Ca mg/L 400 400

Cl mg/L 19000 19000

ECond mS/m 6160 -

Fe mg/L <0.50 0.50

HCO3 mg/L 240 -

K mg/L 410 400

Mg mg/L 1200 1200

Mn ma/L <0.20 <0.20

Na mg/L 11000 11000

P SR mg/L 0.08 0.02

504 S mg/L 2800 3100

TSS cale mg/L 34000 -

pH 8.0 -

N NH3 mg/L 11 .61

N_NO3 mg/L 1.3 1.4

N_total mag/L 45 13

P total mg/L 12 3.1

Analyte Method Description

H20 105C iMOIS1SAGR Water, loss at 105C.

LOI_1050C iLOITSAGR Loss on ignition at 1050C, volatile solids.

LOI_ 550C  1LOIZSAGR Loss on ignition at 550C, volatile solids.

Al total IMET1STIP Aluminium total

As_total iIMETT1STIP Arsenic total

8 total iIMET1STIP Boron total

Ba_total iIMET1STIP Barium total

Ca iIMET1STIP Calcium

Cd_total iIMETI1STIP Cadmium total

Co_total iIMET1STIP Cobalt total

Cr_total iMET1STIP Chromium total

Cu_total IMET1STIP Copper total

ECond IECTWZSE Electrical Conductivity, 25 degrees celcius.

Fe total iIMET1STIP ran total

K iMET1STIP Potassium

Mg iMET1STIP Magnesium

Mn_total iMET1STIP Manganese total

Mo _total iIMET1STIP Molybdenum total

Na IMET1STIP Sodium

Ni_total IMET1STIP Nickel total

Ph total iMET1STIP Lead total

94E1630
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CHEMISTRY CENTRE (WESTERN AUSTRALIA)
ENVIRONMENTAL CHEMISTRY LABORATORY

REPORT OF EXAMINATION

Analyte Method Description

504 S IMET1STIP Suiphate, sulphur expressed as sulphate,

Si02_Si IMET1STIP Silica, silicon expressed as silica.

V_total IMET1STIP Vanadium total

Zn_total iIMET1STIP Zinc total

CcOo3 IALKTWAAA Carbonate

Ca iIMETTWCIP Calcium

Cl ICLTWAAA Chloride

Fe IMETTWCIP ron

HCO3 IALKTWAAA Hydrogan Carbonate

K iIMETTWCIP Potassium

Mg IMET1WCIP Magnesium

Mn iIMET1TWCIP Manganese

Na iIMETTWCIP Sodium

P SR iPTWTCO Phosphorus, soluble reactive.

S04 S iIMETTWCIP Suipate, sulphur expressed as sulphate.

TSS caic ISOLTWDCA Total Soluble Salts Estimated {ECond * 5.5).
Applicable to <100 mg/L HCO3 samples.

pH iPH1WASE pH

N NH3 IAMMNIWAAA  Nitrogen, ammonia fraction.

N _NO3 INTANTWAAA Nitrogen, nitrate fraction.

N total iINPTWTAA Nitrogen, persuiphate total.

P _total IPP1TWTCO Phosphorus, persulphate total.

These results apply only to the sample(s) as received.

Note: Conductivity is quoted as mS/m in a 1:5 distilled
water extract for all sediment samples iesamples 1 to 7.

/7

(i

RoOger Schulz

Principal Chemist

ENVIRONMENTAL CHEMISTRY LABORATORY

1 May 1995
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1. SAMPLE

Seven marine core sediment samples were received in wet condition on

22 February 1995, with a request for screen analysis. Sample numbers were
94E1630/1 to /7 inclusive, and sample weights varied from 38g to 618g (dry).
The results reported apply only to the samples tested.

2. PROCEDURES AND RESULTS
The test procedure was as follows:

2.1 The whole of each sample was screened wet at 1.0mm and the -1.0mm
fraction then wet screened at 38um.

2.2 The fractions were dried at 90°C. The -1.0mm + 38um fraction was then
dry screened using 600um, 150pm and 38um steves. All fraction weights

were recorded.

3.3 The -38um fraction was bottle rolled and recombined with the other
fractions, rolled gently to mix and bagged for return to ECL.

Screen analysis results are shown in Tables 2 - 8 and summarised in Table 1.
Please note that Sample 4 contained a spherical lead particle, possible a fishing

weight, which was removed from the +1.0mm fraction before weighing, and was
returned to the client separately from the other screen fractions.

JK.W. Ellis J Avraamides
Principal Metallurgist Chief
Mineral Processing Laboratory
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Table 1

Screen Analysis of Core Sediment Sampies

Weight Percent Retained

Sample +1.0mm +600um +150um +38pm -38pm Total
94E1630/1 | 42.9 7.1 47.0 2.0 1.0 100.0
94E1630/2 | 30.5 9.5 50.8 5.3 2.8 100.0
94E1630/3 | 0.4 1.3 86.5 9.9 1.8 100.0
S4E1630/4 | 1.2 1.9 §6.2 9.7 1.0 100.0
94E1630/5 | 4.7 2.4 36.2 16.0 40.7 100.0
94E1630/6 | 9.9 4.1 B52.9 18.5 46 100.0
94E1630/7 |99 4.1 62.9 18.5 4.6 100.0
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Table 2

Mineral Processing Labcoratory

Particle Size Distribution

Sample No. 54J88
Client Sample ID 94EI630/1 Head weight: (g)
Description ECL Core Sediment
Aperture welight welght cumulative weight
retained retained retained passing
am. g % % %
1000.0 243.2 42.9 42.9 57.1
60C.0 40.3 7.1 50.0 50.0
150 266.1 47.0 97.0 3.0
38.0 11.2 2.0 99.90 1.0
Passing 38 5.8 1.0 100.0
Calculated Head (g) 566.6
Table 3
Mineral Processing Laboratory
Particle Size Distribution
Sample No. ' 94788 i
Client Sample ID 94E1630/2 Head weight: (g}
Descripticn ECL Core Sediment
Aperture weilght welght cumulative weight
retained retzined retained passing
. g % % %
1000.0 182.0 30.5 30.5 69.5
600 58.5 5.5 40.0 60.0
150 314.0 50.8 90.8 9.2
38 39.1 6.3 97.1 2.9
Passing 38 18.1 2.9 100.0

Calculated Head (9g) 618 .

~1

"

566.6

618 .7



Tabhle 4

Mineral Processing Labecratory

Particle Size Distripbuticn

Sample No. ' 94788
Client Sample ID S4E1630/3 Head weight: (g)
Description ECL Core Sediment
Aperture weilght welght cumulative weight
retained retained retained passing
pm. g % % %
1000 2.0 0.4 0.4 99.6
600 6.4 1.3 1.7 98.3
150 413.5 86.4 88.1 11.9
38 47.5 g5.9 98.0 2.0
Passing 38 9.1 1.9 99.9
Calculated Head (g) 478.5
Table 5
Mineral Processing Laboratory
Particle Size Distribution
Sémple No. 94J88
Client Sample ID 94E1630/4 Head weilght: (g)
Description ECL Core Sediment
Aperture weilght welght cumulative welght
retained retainasd retained passing
pm. g % % %
1CC0C 5.3 1.2 1.2 98.8
600 3.8 1.9 3.1 96.9
150 381.4 36 .2 89.3 10.7
38.0 43.9 9.7 98.0 1.0
Passing 338 4.7 1.0 10C.0

Calculated Head (qg) 454 .1

478.95

454 .1



Tabie 6

Mineral Processing Laboratory

Particle Size Distributiocon

Sample No. ' 94J88
Client Sample ID 94J1630/5 Head weight: (g)
Descripticn ECL Core Sediments
Aperture welght welght cumulative wéight
retained retalned retained passing
pm. g % % 3
1000 1.8 4.7 4.7 95.3
600 0.9 2.4 7.1 92.9
150 13.8 36.2 43,3 56.7
38 6.1 16.0 59.3 40.7
Passing 38 15.5 40.7 100.0
Calculated Head (qg) 38.1
Table 7
Mineral Processing Laboratory
Particle Size Distribution
Sample NoO. 94J88
Client Sample ID 94E1630/6 Head weight: (g)
Description ECL Core Sediments
Aperture welight welght cumulative welght
retained retained retained passing
pm. g % % %
1000.0 7.1 9.9 9.9 90.1
600 2.9 4.1 14.0 86.0
150 44.9 62.9 76.9 23.1
38 13.2 18.5 95.4 1.6
Passing 38 3.3 4.6 100.0

Calculated Head (g) 71.4

38.

71.



Table 8

Mineral Processing Laboratory

Particle Size Distribution

Sample No. ' 94788
Client Sample ID 94FE1630/7 Head welght: (g)
Description ECI. Core Sediment
Aperture weight welght cumulative weight
retained retained retained passing
pm. g % % %
1000 3.0 3.9 3.9 96.1
600 1.5 1.9 5.8 94.2
150.0 58.4 75.3 81.1 18.9
38 12.9 16.6 97.7 2.3
Passing 38 ° 1.8 2.3 100.0

Calculated Head (g) 77.6



94E1630 / 001-007
94E1630 1-7 (Sub samples)
Reinhold J. Hart

22-23089

The Officer in Charge

Chemistry Centre of W.A.
Environmental Monitoring Section
125 Hay Street

East Perth 6004 W.A.

Attention: Mr Roger Schuiz

REPORT ON THE ANALYSIS OF 7 CORE SEDIMENT SAMPLES SUBMITTED
ON FEBRUARY 20 FOR ORGANICS SCREEN.

METHOD OF ANALYSIS:

Gas-Chromatography/Mass-Spectrometry (GC/MS) of an organic solvent extract
A blank sample was also run using glass distilled water and the solvent mixture
used for sample extractions.

RESULTS OF ANALYSIS:

94 E 1630-1 (cores 7,13,14,17,20 homogenised)

butylated hydroxy toluene (BHT)
a large quantity of elemental sulphur,
cholesterol, cholestanol

94 E 1630-2 (cores 7,13,14,17,20 homogenised)

fluoranthene,

pyrene, methyl pyrenes (3 isomers), cyclopenta(c,d)pyrenes,
11H-benzo(b)flucrene,

tetramethyl phenanthrene, 4-hydroxy-3,4-dimethyl-1(4H)pnenanthrenone
benzo(b)naphtha(2,3-c,d) furans (2 isomers)
benzo(b)naphtha(2,1-d)thiophen (at least 2 isomers)
benzo(a)anthracene (and 1 isomer)

chrysene (and 1 isomer), at least 2 metnylchrysenes

benzo(e)pyrene, benzo(a) pyrene, indeno(1,2,3-c.d)pyrene

perylene, benzo(g,h,nperylene

FUH.S4£1830.00C 174
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94 E 1630-3 (cores 7,13,14,17,20 homogenised)

some long chain hydrocarbons ( >C-15) at low levels

94 E 1630-4 (cores 2,4,5 homogenised)

a pentamethyl cyclohexane and 2 isomers,
various other alkyl substituted aromats,

low level unsaturated hydrocarbons (few only)
alky! substituted phenanthrene carboxylic acid

94 E 1630-5 (core 36)

elemental sulphur in high concentration

phenanthrene, fetramethyl phenanthrene

anthracene, benzo(a)anthracene,

fluoranthene, chrysene

pyrene, benzo(e)pyrene, benzo(a)pyrene, indeno(1,2,3-¢c,d)pyrene
perylene (and 1 isomer)

benzo(g,h,i)perylene

94 E 1630-6 (core 32)

the chromatogram showed virtually an identical profile as the previous run
94 E 1630-5, also the materials detected in this sample were similar and of
same order of magnitude.

94 E 1630-7 (core 16)

a BHT, other alkylated (methylated) phenolic polyaromatic hydrocarbons
(partially saturated)

dimethyl phenanthrene, dimethoxy anthracene (probably)

a butyl-tetrahydro anthracene, a methyl-isopropyl phenanthrene,

a polymethylated phenanthrenecarboxylicacid ester (partially saturated)

COMMENT, CONCLUSION AND RECOMMENDATIONS

High elemental sulphur levels, as found in samples 94 E 1630-1, 5, and 6 could
originate from industrial sources or thermally labile naturally occuring organic
sulphur compounds like some mercaptans and sulphides.

RJH-94E1630 DOC 2/4
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BHT is commonly used as an UV-absorber in the plastics industries and as an
anti-oxidant in certain foods like margarine (but banned in W.A.

Cholesterol and cholestanol are from biological materials like meat, animal fats etc.

Sample 94 E 1630-2 represents one of the worst cases of PAHs contamination..
Not only were a very large number of these materials detected, but also the
alkylated derivatives were found at extremely high concentrations. Assuming a wet
sediment sample weight of about 100 g, PAHs were found at levels of between 0.1-
1.8 mg (!) per kg wet sediment sample. For example, the National Health and
Medical Research Council sets an upper limit value for benzo(a)pyrene in drinking
water of 0.00001 mg/L.

Some of these materials are co-carcinogens, but benzo(a)pyrene and the alkylated
(e.g. methylated) PAHs are known to be powerful mutagens and carcinogens.

Samples 1630-5 and 6 showed a very similar profile, only one alkylated PAH was
detected, namely tetramethyl anthracene at an estimated level of 50 ug per kg wet
sediment sample. All the other PAHs were present at concentrations between
0.05-0.2 mg per kg wet weight.

PAHs in sample 1630-7 were found at levels between 0.05- 0.4 mg per kg wet
weight, the 2 alkylated ones being of highest concentrations.

The PAHSs reported ahove are not of petrogenic (crude oii, petroleum products),
but rather anthropogenic nature, i.e. they are products of industrial activities around
the locations they were found.

Obviously, the PAHs detected in the samples pose an unacceptable health risk to
human and aquatic life. It is strongly recommended to undertake a more in depth
investigation into this problem in order to identify the sites of greatest concern and
devise a strategy for proper remediation.

Analysis performed only on samples as received

References :

Encylopaedia of Occupational Heaith and Safety
3rd Edition, Part 2, 1983
international Labour Office, Geneva, Switzerland
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Environmental and Occupational Medicine
1st. Edition, 1983
Little, Brown and Company, Boston, USA

National Health and Medical Research Council
Australian Drinking Water Guidelines
Draft, June 1994

R JHART '
SENIOR CHEMIST & RESEARCH OFFICER
ENVIRONMENTAL CHEMISTRY LABORATORY

CHARGEABLE COST: $2400.00
DATE: 28 April 1995
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FAX TRANSMISSION COVER SHEET

Department of Maritime Archaeclogy
WESTERN AUSTRALIAN MARITIME MUSEUM
Cliff Street, Fremantle, Western Australia 6160
FAX NO: (61-09) 335 7224 & (61-09) 430 5120; TEL NO: {61-09) 431 8438
E-Mail Address: wrecks@mm.wa.gov.au

FROM: Mike McCarthy TO: Dr Richard Lugg
Address: Health Department

Date: 2 May 1995

No of Pages: 17 + ¢over sheet Fax No: 388 49875

Commente/Message:

Dear Richard,
re: As diecussed

Please find attached the report of the Chemistry ¢entre on sediments raised -
te Ms V. Richards, the conservator in chief on my excavation of the Alkany
Town Jetty, November/December 1994.

The matter is referred to you direct on advice frem Mr R.S. Schelz, Principal
Chemist at the FEnvironmental Chemistry Laboratory on the basis of what is
noted as ‘'‘an unacceptable health risk to human and agquatic life’. {Hart to
Schulz report on the analysis of 7 core sediment samples submitted on 20
February for organics screen {(p.3/4).)

The report strongly recommends more in-depth investigation, scmething I
understand is the premise of the Department of Health and the Environmental
Protection Authority.

I alsc seek the advice of the Health Department ¢n the implications of these
findings on the divers involved sco that I can ksep them properly informed.
Obviously I am also concerned at the ramificaticns of this for the natural

Mike McCarthy
Curator
Dept Maritime Archaeology

Copies to: Dr Simpson, EPA
Phil Slater, LandCorp



APPENDIX J

HEALTH DEPARTMENT OF WESTERIN AUSTRALIA

ENVIRONMENTAL AND OCCUPATIONAL HEALTH REPORT

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) IN MARINE SEDIMENTS
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Health Department of Western Australia Environmental Health Service

ENVIRONMENTAL AND OCCUPATIONAL HEALTH

Fax Transmission | fy W‘%{b

;

Taos Mr Mike McCarthy - Fax Na: 3357224
Title: Curator, Department of Maritime Archaeology
Western Australian Maritime Museum

From: Dr Richard Lugg
Title: Medical Consultant, Environmentsl Health
Date: 22 May 1995

Vuu sliduld veceive 3 pages including this ane.
If you do not receive all pages, please call (09) 388 4974.

Message:
PAFs IN MARINE SEDIMENTS

[ refer to our phone conversation and your fax earlier this month regarding the above matter in
relation to excavations at the Albany Town Jetty.

I said to you at the time thal I thought the risk would be negligible to marginal. 1 have now
had the documentation from the Chemistry Centre that was sent with your fax examined by a
Health Deparument toxicologist, Dr Kevin Buckett, and a copy of his report is attached.

The conclusion to be drawn is that there is no basis for regarding the activities of your divers
at the Albany Town Jeity as constituting exposure to a health risk,

More generally, the precautions that could be considered in future exvavations of this kind are
to remind divers to avoid unnecessary skin exposure where similar sediments are likely to be
stired up in future activities, and of course to avoid swallowing turbid water under such
circumstances. Skin which is visibly covered with sediment from such sites should be washed
clean upon resurfacing, and wetsuits should be free of sediment before being stored away.

[ hope this is some use to you.

Regards /"’
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Dr Richard Lugg
MEDICAL CONSULTANT

POLYCYCLIC AROMATIC HYDROCARBONS (PAHSs) IN MARINE
SEDIMENTS

The note from Mr McCarthy Curator, Department Maritime Archacology,
raises concern about PAH contamination of sediments and risks to divers
undertaking archacological activity.

The attached Chemistry Centre report included data showing a range of PAIIs
in & number of sediment samplcs. Levels of PAHs where estimated to be 0.05
to 1.8 mg/kg wet weight of sediment. In the report this was compared with the
NH & MRC (draft) Drinking Water Guideline of 10 ng/L for benzo(a)pyrene.

The NHMRC drinking water value is based on consumption of 2 1./day for a
lifetime. The value itself is for benzo(a)pyrene, rather than PAHs in general.
Many PAHSs lack the strong bioactivity of benzo(a)pyrene,and the risks to
health associated with PAHSs in marine sediment cannot be compared to those
associated with benzo(a)pyrene in drinking water.

PAHs are lipophilic and can be absorbed by inhalation, ingestion and via the
skin. The first two of these routes are not applicable to divers. Skin contact
with the sediment could conceivably pose a risk, however.

PAHS are readily soluble in water, and levels dissolved in water around the
sample sites are likely to be relatively low. This may be worth checking by
sampling and testing of thc water.

Coal tar and coal tar pitches, which contain PAHs, are known to cause skin
cancer in humans following dermal exposure. This has been shown for people
occupationally ¢xposed to coal tars (cancer of the scrotum in chimney sweeps
was the first type of cancer to be associated with the work place). Exposurc to
PAHs 1n these cases was at high levels in powders, dusts and tars.

A proposed investigational guideline level for PAHs in contaminated soil is
Ippm (I mg/kg) (Heaith Risk Assessment and Management of Contaminated
Sites, South Australian Health Commission, 1991). This is based on exposure
to children and assumes that ingestion is the major route of ¢xposure rather
than dermal contact.

yuds
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Divers working on sediments containing PAHs at up to 1.8 ppm will not be
exposed orally, and dermal exposure is likely to be low,

Conclusions

Assuming the divers are wearing wet suits and gloves, the levels of PAHs in the
sediment as measured by the Chemistry Centre WA are unlikely to pose a
health risk,

ot ook

Dr Kevin Buckett
TOXICOLOGIST

22 May 1995
(3522bk1b.doc)/cr
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APPENDIX K

WRECK INSPECTION REPORT
SMALL BOAT (Unidentified-ALBANY TOWN JETTY

General Description

The wreck of a small boat consisting of the keel, floor tunbers, outer planking, or skin and the
remains of the stern and transom, was found east of the Warren tug boat berth.

The boat appears to have been clinker built and copper fastened. The timbers were very soft and
appeared to be severely effected by toredo worm. Concreted pieces of iron were visible in the
midships and on the port quarter and two concreted lumps were found buried under sediment in
the bow area. A black bituminous coating on the inside of the planking suggests that the boat
may have been tarred at one time. The visible parts of the wreck, protruding above the sediment
were the stern and transom and the tops of the frames and planking on the starboard and port
sides. Forward of midships the hull was buried under sediment.

Location

The wreck 1s located approximately ten metres east of the Warren tug boat berth and lies in 5-6
m of water.

Details
1. Overall length 3.75 m. The stern lies towards the east and the bow towards the west.

2. The remains of the stern and transom stand 25 cm above the seabed and are 60 cm wide. The
transom extends 50 ¢m on the starboard side, from the keel; and 10 cm on the port side, from
the keel. On the starboard side the transom is 8 cm high. The remains of a heel knee were
visible immediately forward of the transom. The remains of a copper fastening was visible in
the lower midship section of the transom.

3. The remains of the garboard and lower skin planking, and the possible fleor timbers, or
frames, were visible forward of the transom for a distance of approximately 20-40 cm. Forward
of this point the skin planking and frames were buried under sediment. The moulding and
siding of these timbers were not recorded.

4. The hull had a beam of 1.55 m, 1.95 m forward of the transom. At 70 cm forward of the
transom the beam was 1.28 m.

5. The port side of the hull was visible for 1.95 m forward of the transom. Forward of this
point the hull was buried under sediment.

6. The starboard side of the hull was visible for 2.4mn forward of the transom. Forward of this
point the hull was buried.

7. Two lengths of round concreted iron were found on the port quarter. The forward piece of
iron was 50 cm long.

8. A twisted length of flatiron, 40 cm long, was located 1.90 m forward of the transom, on the
port side. An iron upright, 12 em high, was found on the starboard side at the same distance
from the transom.

9. An iron upright was found 2. 85 m forward of the transom on the starboard side. The
upright was 10 em high.



10. The remains of the bow were hand excavated 3 m forward of the transom. The exposed
remains consisted of a small part of a possible frame, two concreted round iron objects and the
remains of a possible bulkhead, or floor timber. The latter timber was located 2.9 m forward of
the transom, stood 12 c¢m high above the skin and was 25 cm long.

11. A hole was hand excavated amidships, 1.95 m forward of the transom and hull remains
were found at a depth of 25 cm under the sediment.



AL K dowre tafat

Figure 3: Lsometric view of the lower hull remains of a small, timber, clinker built and copper
fastened dinghy found east of the Warren tug boat berth at the Albany Town Jetty. The steru is
at the east end of the site. The bow area is indicated by the piece of frame, the remains of a
possible bulkhead and two iron concretions at the west end of the site. The tops of unidentified
iron remains, possibly ballast, are visible on the starboard side, aft of the bow area and on both

port and starboard sides, amidships. Two concreted iron remains lie on the port quarter forward
of the stern.
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APPENDIX L
ALBANY TOWN JETTY-DIVE LOG

Key: LS&S = Low Seas & Swell
MSJT = Mail Steamer Jetty

Date: 22.11.94  Location: Albany Town Jetty  Site: Mail Steamer Jetty

Depth: 3.1 Conditions: LS&S Wind: varable ENE Water Temp:19°
Personnel: Mike McCarthy, Vicki Richards, Jon Carpenter, John Clarke, Dena Garratt,
Adam Wolfe.

Diver TimeIn  Out Total Task

John 1400 1539 99 Checkout dive with Adam &set up dredge.

Adam 1400 1525 85 Set up & iest water dredge.

Vicki 1410 1515 65 Predisturbance survey at Datum pile.

Jon 1410 1620 130 Predisturbance survey at Datum pile.

Dena 1415 1600 105 Measure datum pile. Dredge between outer MSJ
jetty piles. (First test trench).

Mike 1532 1605 33 Transect between jetty piles.

Mike 1608 1620 12 Surface search around tug berth.

Dena Standby Diver
Total dive time: 8 hours 49 mins {529 mins)

Date: 23.11.94 Location: Albany Town Jetty  Site: Mail Steamer Jetty

Depth: 2.60 Conditions: LS & S Wind: Moderate SW 15-20kts

Personnel: Mike McCarthy, Vicki Richards, Jon Carpenter, John Clarke, Dena Garratt,
Adam Wolfe.

Diver TimeIn Out  Total  Task

John 1030 1243 133 Set up dredge under jetty piles, excavate trench

Dena 1030 1243 133 Set up dredge under jetty piles, excavate trench.

Adam Standby diver

Adam 1045 1100 15 Excavated trench,

Adam 1130 1140 10 Excavatied trench.

Vicki 1230 1400 90 Predisturbance survey at Datum pile.

Jon 1230 1430 120 Predisturbance survey at Datum pile.

Mike 1317 1600 163 Excavation of trench, pack up gear.

Adam 1317 1600 163 Excavation of trench, pack up gear.

Dena Standby diver
Total dive time: 11 hours 20 mins (680 mins)
Cumnulative dive time: 20 hrs 9 mins

Date: 24.11.94 Location: Albany Town Jetty  Site: Mail Steamer Jetty

Depth: 2.70 Conditions: No swell Wind: variable ENE

Personnel: Mike McCarthy, Vicki Richards, Jon Carpenter, John Clarke, Dena Garratt,
Adam Wolfe.

Diver Time In  Qut  Total  Task

Jon 0940 1030 50 Still photos & video of datum pile, large wheel,

John 0940 1030 50 test trench at datum pile and excavaton under

the Mail steamer Jetly.
Vickt 1045 1205 80 Sediment analysis in excavation trench under

the MSJ. Set up grid square at first position of
EW transect in area to be dredged.

Jon 1045 1205 80 Recovered ballast stones, sampled wood from
transect trench.

Adam Standby diver

Adam 1220 1245 25

Mike Standby diver

Dena 1305 1550 165 Excavated first trench, EW transect.
John 1305 1550 165 Excavated first trench,EW transect.

Adam 1307 1405 58 Secured water dredge.



Mike

1440 1540 60 Secured water dredge. Observed excavation.

John Standby diver
Total dive time: 12 hours 13 mins (733mins)
Cumulative dive time: 32hrs 22 mins

Date: 25.11.94  Location: Albany Town Jetty  Site: Tug wash area

Depth: 6.0m Conditions: L.S&S Wind: variable ENE

Personnel: Mike McCarthy, Vicki Richards, Jon Carpenter, John Clarke, Dena Garratt,
Adam Wolfe.

Diver TimeIn  Out Total Task

John 1025 1250 145 Set up grid square & dredge 1st grid EW

transect.

Dena 1025 1305 160 Set up grid square & dredge. Measure datum.

Vicki 1150 1335 105 Sediment sampling. :

Jon 1150 1430 160 Sediment sampling.

Mike Standby diver

Mike 1230 1450 140 Dredge first trench in tug wash.

Adam 1230 1450 140 Dredge first trench in tug wash.

John Standby diver

Jon 1430 1450 20 Video of site.

Mike 1528 1604 36 Site 2 Water jet.

Adam 1538 1558 20 Seabed survey.

Total dive time: 15 hours 26 mins (926 mins)
Cumulative dive time: 47 hrs 48 mins

Date: 26.11.94 Location: Albany Town Jetty  Site: Tug berth

Depth: 7.3 Conditions: LS Wind: ENE backing to SSW

Personnel: Mike McCarthy, Jon Carpenter, John Clarke, Dena Garratt, Adam Wolfe.
Diver TimeIn  Out Total Task

Jon 0950 1150 120 Set up grid EW transect No.2.

Dena 0950 1155 125 Set up grid EW transect No.2,

Adam 1020 1140 a0 Set up grid EW transect No.2.

Mike Standby diver

Mike 1232 1605 213 Warren tug wash,

John 1238 1410 92 Warren tug wash.

Jon 1440 1608 88 Warren tug wash.

Total dive time: 16 hours Mins 13 (1093 mins)
Cumulative dive time: 64 hours 1min

Date: 27.11.94  Location: Albany Town Jelty  Site: Tug prop wash area

Depth: 7.0m Conditions: Calm Wind: S 3-5 kts

Personnel: Mike McCarthy, John Clarke, Dena Garratt, Adam Wolfe.

Diver TimeIn  Qut Total Task

Mike 1000 1220 140 Check layers in EW transect No. 2 Step trench
No. 1. Excavate step trench No. 2.

Dena 1025 1220 115 Set up grid & record EW Transect No.2, step
trenches No.1 & 2.

Adam 1025 1125 60 Set up grid & record EW transect No.2, step

Adam 1130 1218 48 trenches No.1 & 2.

John Standby diver

John 1245 1615 210 Dredge EW wransect No.1. test trench No.3.

Adam 1258 1605 187 Dredge EW wansect No.1 test trench No. 3.

Dena 1258 1610 192 Dredge EW (ransect No.| test trench No. 3.

Mike Standby diver

Mike 1445 1615 %50 Excavate EW transect No.2 step trench No.3.

Total dive time: 17 hrs. 22 mins. (1042 mins)
Cumulative dive time:; 81 hrs 23 mins



Date: 28.11.94  Location: Albany Town jetty  Site: NS Transect

Depth: Conditions: Wind:

Personnel: Mike McCarthy, John Clarke, Dena Garratt, Adam Wolfe, Ross McGuffie.
Diver TimeIn Out Total Task

Ross 1037 1227 110 Dredging NS transect Test trench No.2&3.
John 1037 1222 115 Dredging NS transect Test trench No.2&3.
Adam 1110 1227 77 Record bio strats of NS No. 2&3.

John 1256 1310 14 Gear retrieval due to tug movement.

Adam 1256 1310 14 Gear retrieval due to tug movement.

John 1332 1507 95

Adam 1342 1420 38 Move grid from trench No3 to No 4.

Mike 1442 1507 25 Set up dredge under tug excavated trench No4.
Mike 1523 1633 70 EW transect No2. step trenches 3 & 4.

Total dive time: 9 hrs 23 mins (588 mins)
Cumulative dive time: 90 hrs 41 mins

Date: 29.11.94 Location: Albany Town Jetty  Site: EW Transect No. 2.

Depth: Conditions: Wind:

Personnel: Mike McCarthy, John Clarke, Dena Garratt, Adam Wolf, Pat Baker.
Diver Time In  Out  Total Task

Pat (955 1117 82 Reconnoiter

Dena 1000 1225 145 Record step trench No3 on EW Transect NoZ2.
Adam 1015 1130 75 Record step trench No3 on EW Transect No2.
John 1015 1225 70 Dredge Whaler Jetty 2 Holes.

Mike 1145 1220 35 Set up grid - step trench No4, EW Transet No2.
Mike 1315 1430 76 Whaling Jetty 3,4,5 Test holes.

John 1315 1430 75 Whaling Jetty 3,4,5 Test holes.

Pat 1320 1420 60 Photograph Whalers Jetty.

Total dive time: 10 hrs 18 mins (618 mins)
Cumulative dive time: 100 hrs 59 mins

Date: 30.11.94  Location: Albany Town Jetty  Site:

Max. Depth: Conditions: Wind:

Personnel: MikeMcCarthy, John Clarke, Dena Garratt, Adam Wolfe Patrick Baker.

Diver TimeIn QOut  Total Task

Mike 1005 1145 142 Clean up with water dredge.

Dena 1018 1145 87 Record strata , EW No. 2, steptrench No. 4.

Adam 1017 [135 78 Record strata , EW No. 2, steptrench No. 4.

Adam 1140 1228 48 Record strata, EW No. 2, steptrench No. 4.

Dena 1150 1228 38 Record strata , EW No. 2, steptrench No. 4.

Patrick 1048 1235 107 Photograph work in progress-EW No. 2,
steptrench No. 4.

John 1320 1420 60

Mike 1330 1420 50 Extend step trench EW 2, No.4.

John 1435 1530 55

Mike 1435 1530 55

Total dive time: 12 hrs (720 mins)
Cumulative dive time: 112 hrs 59 mins



Date: 01.12.94  Location: Albany Town Jetty  Site:

Depth: Conditions: Wind:

Personnel: Mike McCarthy, John Clarke, Dena Garratt, Adam Wolfe.

Diver TimeIn Out  Total Task

Dena 1040 1216 90 Test grid East side. 1874 Jetty, 16m North from
“T" 15m East.

Adam 1040 1210 90 Test grid East side. 1874 Jetty, 16m North from
‘T' 15m East.

Mike Standby diver

John 1218 1558 220 Test Trench. 1874 Jetty.

Adam 1300 1540 160 Test Trench. 1874 Jetty.

Dena 1248 1558 190 Test Trench, 1874 Jetty.

Total dive time: 12 hrs 30 mins (750 mins)
Cumulative dive time: 125 hrs 29 mins

Date: 02.12.94 Location: Albany Town Jetty  Site:

Depth: Conditions: Wind:

Personnel: Mike McCarthy, Dena Garratt, Ray Shaw, Adam Wolfe.

Diver TimeIn  QOut  Total  Task

Mike 0918 1055 97 Fix position of all trenches & obtain depths to a
common datum.

Adam 1024 1100 36 Looked at small boat.

Dena 1039 1105 26 Orientation dive for Ray, tug wash.

Ray 1039 1105 26 Orientation dive for Ray, tug wash.

Total dive time: 3 hrs 5 mins (185 mins)
Cumulative dive time: 128 hrs 34 mins

Date: 03.12.94 Location: Albany Town Jetty  Site:

Depth: Conditions: Wind:

Personnel; Mike McCarthy, John Clarke, Dena Garratt, Adam Wolfe, Bob Shephard,
John Buchanan, Nikki King Smith.

Diver Time In Qut Total Task

Mike 0940 1000 20 Take depths Holes 8-9 140=6.2m 120=5.5m.

Datum -3cm.

Adam 1000 1100 60 Test holes 8-9 140/120 WE line 1.

John 1000 1120 80 Test. holes 8-9 140/120 WE line 1.

Adam 1120 1200 40 Harbor trench 10m-20m.

John 1132 1230 58 Harbor trench 10m-20m.

John 1315 1640 175 Mail Steamer Jetty trenches 1, 2, 3.

Dena 1315 1610 175 Mail Steamer Jetty trenches 1, 2, 3.

Bob 1410 1550 &0 Water dredge trials.

John B 1405 1515 70 Water dredge trials.

Nikki 1405 1515 70 Water dredge trials.

Mike 1535 1605 30 Assisted Dena and John.

Bob 1535 1605 30 Assisted Dena and John.

Total dive time: 14 hrs 48 mins (888 mins)
Cumulative dive time: 143 hrs 22 mins



Date: 04.12.94 Location: Albany Town Jetty  Site:Albany Jetty Baths site.

Depth: 1.70 Conditions: LS&S Wind: § 5- 15 kts

Personnel: Dena Garratt, Pat Baker, Ray Shaw, Bob Shephard.

Standby Diver: Pat

Diver TimeIn  Gut  Total Task

Dena 1020 1215 115 Dredge test trench near Baths, 3m north of
southern pile.

Ray 1020 1215 115 Dredge test trench near Baths, 3m north of
southern pile.

Bob 1020 1215 115 Dredge test trench near Baths, 3m north of
southern pile.

Dena 1310 1215 115 Dredge test trench near Baths.
Towed search along shoreline.

Ray 1310 1410 60 Dredge test trench near Baths.
Towed search along shoreline.

Bob 1310 1410 60 Dredge test trench near Baths.

Towed search along shoreline.
Total dive time: 9 hrs 40 mins {580 mins)
Cumulative dive time: 153 hrs 2 mins

Date: 05.12.94  Location: Albany Town Jetty  Site:

Depth: Conditions: LS&MS Wind: W 15-20 kts

Personnel: Mike McCarthy, Dena Garratt, Adam Wolfe, Ray Shaw, Bob Shephard.

Diver Time In  Out Total  Task

Mike 1010 1020 10 Reset Datum points & locate small boat.

Adam 1020 1130 70 Prelim. survey of small boat.

Dena 1020 1050 30 Take cockle shell samples from EW transect
No.1, holes No. 3&4.

Ray 1020 1050 30 Take cockle shell samples from EW (ransect
No.1, holes No. 3&4.

Bob 1050 1130 40 General U/W duties.

Dena 1050 1130 40 Assist survey of small boat.

Total dive time: 3 hrs 40 mins (220 mins)
Cumulative dive time: 156 hrs 42 mins

Date: 07.12.94  Location: Albany Town Jetty Site: -
Depth: 7.2m Condidons: MS &LS Wind: S backing E 10-20 kts

Personnel: Mike McCarthy, Pat Baker, John Clarke, Dena Garratt, Adam Wolfe.
Diver TimeIn  Gut Total  Task

Mike 1015 1125 70 Test trench, east side of jetty, inshore.
Dena 1015 1125 70 Test trench, east side of jetty, inshore.
Adam 1300 1515 135 Excavate whaler jetty, west side.

John 1300 1515 135 Excavate whaler jetty, west side.

Pat 1345 1525 100 Photography.

Mike 1535 1700 85 Excavate tug wash trench No. 5.

Adam 1500 1630 90 Surface search for artefacts.

Total dive time: 11 hrs 25 mins (685 mins)
Cumulative dive time: 168 hrs 7 mins

Date: 08.12.94 Location: Albany Town Jetty — Site:West side of ATJ.

Depth: 6.4m Conditions:S&S Wind: SE 5-15 kts

Personnel: Mike McCarthy, Pat Baker, John Clarke, Dena Garratt, Adam Wolle,
Ray Shaw.

Diver TimeIn  Qut Total Task

Mike 0950 0955 5 Surface collection of artefacts.

Mike 1010 1135 85 Surface collection of artefacts.

Adam 1005 1135 90 Site plan of surface material.

Dena 1025 1100 35 Record step trench.

Dena 1120 1200 40 Record step trench.

Dena 1208 1300 52 Record step trench.



Ray 1120 1200 40 Record step trench.

Mike 1145 1300 75 Excavate final wrench, west of ATJ.
Total dive time: 7 hrs 2 mins (422 mins)

Cumulative dive time: 175 hrs 9 mins
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Introduction

The purpose of this site inspection was to make a preliminary assessment of the extent of the
submerged remains of the Albany Town Jetty and to produce a photographic record of the site
and any associated material on land,

Background

Site Name(s): Albany Town Jetty (Incorporates the Mail Steamer Jetty, also known as the
Quarantine Jetty, and the Whaler Jetty.

File Name: Albany Town Jetty File No: MA 80.94
File Name: Jetties and Port-related Structures Project File No: MA 2.93
File Name: Area-Albany Wrecks File No: MA 195.72 (5 Vols.)

\ K
\\ : 90‘022

Figure 1. Chart Excerpt: AUS 118 Approaches to King George Sound. 1983, 1; 75 000.
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Figure 2. Plan: Albany Harbour Works; Jetty extension contract. Sheet No. 1.
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Figure 3. Plan: CCE Plan No. 35262, Albany Town Jetty; proposed alterations.

October 1944.



Technical Data
Date of Inspection: 21/11/94-

Personnel: M. McCarthy, P. Baker, D. Garratt, A. Wolfe, J. Carpenter, V. Richards J. Clarke
Ray Shaw, N. King-Smith, J. Buchanan, R. Shephard R. McGuffie and R. Dixson.

Approximate Location: Albany Town foreshore.

Charts: BA 1034, Cape Naturaliste to King George Sound. 1914, 1: 603 000.
AUS 109 Port of Albany. 1982, 1: 12 500.
AUS 110 King George Sound. 1983, 1: 12 500.
AUS 118 Approaches to King George Sound. 1983, 1: 75 000.
AUS 336 Cape Leeuwin to King George Sound. 1984, 1: 300 000.
AUS 759 Hiller Point to Bald Island. 1984, 1: 150 000.

Maps: Plantagenet 457 B40, 2" to 1 mile, Dept. of Lands and Surveys, WA. (Undated)

Plans: Albany Harbour Works; Jetty extension contract. Sheet No. 1.Harbours and
Rivers Department, plan 568A. June 1899. 50 ft to 1 inch.
PWDWA 48583-11-1 Port of Albany. 1975.
Western Australian Railway Department, Albany Town Jetty, Proposed
Alrerations, October, 1944. CCE plan 35262, 22/1/45. 50 ft to 1 inch.

Latitude:  C, 35°02'S Longitude: C. 117° 53'.E

Site Photographs:

B/W: U/W ATJ 4290-4292 Cons. 118 (ATJ 21)

Colour:  ATJ 4289 slide copies

Slides: ALBW 1-60

Video:  No. 122 (Hi8) J. Carpenter, Nov. 1994; No. 123 (V8) J. Clarke, Nov, 1994,

Historic: MA 4569A, MA 4571.
Albany Residency Museum photographic collection, Film  Nos. 13,23, 125, 135,
139, 195. '

Site Conditions on Inspection:

Swell: low seas and swell

Visibility:  2-3m

Current:  Nil

Sea-bed coverage: sand and glutinous sedimentary matter

Chemical Measurements:

Temperature:  19°

Salinity:

pH: 8.17

Dissolved O2: 9.5 ppt at surface and 7.1 ppt. at 2.4 metres.

Corrosion Potential:  -316mV relative to Ag/AgCl/sea water reference electrode.

Biological Data:
Colonising fauna; No vertebrate life present. The seabed was covered with detritus with few
live tunicates. The jetty piles were encrusted with sessile invertebrates and forms of algae.

Site Condition and Integrity:

The jetty is constructed of wooden piles which appear structurally sound. The historical
association with the Albany township has resulted in an accumulation of cultural material on
the site. The activities of watercraft has resulted in the disturbance of the seabed by wash from
propellers.



Management Considerations

(i) Natural forces: The jetty is not prone to the damaging forces of heavy seas, strong tides
or a large degree of seasonal seabed scouring.

(ii)) Present and futare human forces: The waters around the jetty have been extensively
scoured by local bottle collectors using water dredges and jets. In addition the crews of the
whale catchers and commercial fishing boats were in the habit of running their engines and
propellers while lying alongside and then diving to recover exposed material. Today these
waters are infrequently dived by bottle collectors and other souvenir hunters.

(iii) Projected general site stability: The old 1893 south east jetty extension was used as a
berth for the Cheynes Beach Whale catchers until 1978 when it was closed off to the general

public. Since that time the extension has deteriorated and is now in a condemned condition.
The Mail Steamer Jetty is similarly in an usafe condition and is closed to the public.

Description of Site

All that remains of the old structure are the remains of the 1893 jetty head at the south east
end of the jetty and the mail and passenger landing (Mail Steamer Jetty) on the cast side of the
jetty immediately south of the reclaimed jetty neck. The original jetty construction of 1862
and the 1873 extension are now covered by landfill. The Whaler Jetty is in a dangerous state
of disrepair and is closed to ali traffic. No evidence of the baths exists.

The surface of the seabed is littered with modern material, primarily jetsam from fishing
boats.

The seabed directly underneath the berth for the Albany Harbour Authority tug, Warren has
been cleared of all silt, due to the action of the tug's propeller wash. The scour pit extends
down approximately 2 metres below the surface sediment and has exposed a layer of ancient
shell bed. In the immediate vicinity around the scour pit, artefacts that have been disturbed lie
scattered over the seabed. An area on the east side of the jetty is covered in a layer of scallop
shell to a depth of approximately one metre.

Figure 4 . Albany Town Jetty circa 1890s. Tugs Escort and Loch Lamond with the coastal
trader, Grace Darling. (Photo: Albany Residency Museumn)
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Site Identiﬁcation Comments (From research noles compiled by A. Wolfe).

With the renewal of the steam mail contracts between Australia and Britain, following the
end of the Crimean War in 1856, there was an increase in the number of ships calling at
Albany. The need for new port facilities became imperative.

In 1860 a site for a new Town Jetty was selected at the bottom of Spencer Street and
tenders called for its construction. Work did not start immediately. Timber had to be cut and
transported into Albany, workmen employed and iron fittings procured. It was not until 1862
that the work finally commenced. () .

Some time after this date the work ceased for reasons which are, at present, unknown. The
jetty was subsequently abandoned and remained incomplete. The Government, possibly
embarrassed by this state of affairs, took the matter in hand. Alexander Moir, resident of
Albany was appointed to finish the work. In 1864 the Town Jetty was officially completed
and opened at the foot of Spencer Street.(?)

The Town jetty, when finished, consisted of a straight arm with two sets of rails laid on the
deck and wooden hand railings along both sides. Landings were located towards the head of
the jetty and hand operated trucks ran on the rails. In addition a kerosene lamp, was hoisted on
the mast on the jetty head at night to guide boats landing from the mail steamers.3) As well as
being a place to load and unload cargoes the jetty was also used for official purposes such as
the measurement and licensing of ferry and cargo boats used on the Harbours and Sound.

In 1867 the Government agreed to build Government offices and a customs store at the
bottom of Spencer Street, beneath Stirling Terrace, behind the Town Jetty. A three storeyed
building was subsequently completed in 1870 and the jetty declared an official landing or
custom purposes. The customs store was on the bottom floor and connected to the jetty by a
tram line.

By the beginning of 1873 a contract had been awarded to Mr Josiah Harwood to extend the
jetty and work was soon under way. The planned 'T' shaped head was retained and an iron
crane was fitted on the south west corner of the new jetty head.(5)

The continued use of deck rails for trucks were considered an important issue. Plans had
been made for only one line, but after protests from the Council, two lines of rails were laid
and the jetty extension was finally completed in mid 1874.(6)

There were also concerns about the lack of berthing room. Only one vessel could berth
alongside the jetty at any one time. If more than one ship wanted to come alongside the
vessels would have to raft up. On more than one occasion up to three vessels were berthed in
this fashion making landing and loading cargo difficult and putting undue stress on the jetty
structure.(7)

Water for ships was supplied to the jetty from tanks near the Albany Post Office. In
September 1896 new pipes were laid and ran out along the Town Jetty.(®

Sometime after 1888 a passenger and mail landing was built on the east side of the Jetty
near the jetty head to help overcome the problems caused by the limited berthing.

The development of Albany as tourist destination and demand within the community led to
the building of sea baths on the west side of the jetty in 1889. The baths consisted of a fenced
in enclosure where, for a fee, patrons could swim in comparative safety without fear of
possible shark attack.®?

The advent of the Western Australian goldrush in the 1890s caused an increase in the
number of ships calling at the Port and a corresponding increase in the number of passengers
passing through the Town. By 1898 five hundred passengers a week were coming ashore
generating an annual income of 50,000 pounds for the community (19

To meet this increase in traffic the jetty was further extended in 1893 with the construction
of a curved arm extending from the 1874 Jetty head towards the south east. The extension was
35 feet (10.66 meters) wide and about 532 feet ( 162.15 meters) long. At the same time the
waters around the jetty were dredged.(11) Even after the extensions, there was often
insufficient room for landing both passengers and mail.(12)

Finally, in 1899, work to improve the Albany Town Jetty began. The curved arm was
extended towards the south east and a railway viaduct was built on the east side of the jetty to
carry a railway out onto the jeity head.(!1®) The improvements to the jetty were finally
completed in 1900 and the new extension declared open for shipping.
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The Princess Royal Yacht Club was formed in 1909 and debentures were issued to raise
funds for a boat shed and possible club rooms to be built on the Town Jetty. By December
1911 a timber boat shed and slip resting on 25 piles was erected on the cast side of the jetty,
south of the baths. The building remained in use until 1958-59 when the club relocated to
Little Grove.(14)

At a later date another shed and a slip were built approximately 75 feet (22.86 meters)
south of the Yacht Club boat shed on the east side of the Jetty. The shed was made of timber
and iron, (46) In 1961 the shed was demolished and at the time was described as being used
by the Naval cadets.(!5)

In 1924-25 the sea baths on the west side of the jetty were rebuilt. In addition a dance hall,
shop and an accommodation area were added to the south side of the baths with a verandah
along the west side of the jetty. By this time the jetty had become a focus for the Towns social
and community life including promenading, fishing, swimming and recreational boating. Even
when the weather was bad and high seas and strong winds swept over the jetty deck it was
still a popular with visitors who could enjoy the elements from the shelter of the verandah.(16)

OFT T TR L

Figure 5. Albany Municipal Baths, 1912, with the abandonded hull of Loch Lamond in the
foreground. (Photo: Reprinted from Alluring Albany, 1991.)

By 1944 after five years of world war the jetty was in a decayed state and in little use. The
Albany Town Council recommended that the structure be repaired and that the dance hall and
other buildings be demolished. It is not known if the demolition went ahead.(1”)

In 1945 work had begun to reclaim the foreshore. The first 300 feet (91.44 meters) of
seabed under the jetty was reclaimed and in 1948 the Town Council began reclaiming other
areas of the adjoining foreshore. At the same time the Tydeman report was produced which
recommended the reclamation of there foreshore east of the Town Jetty to build a land backed
wharf and bulk handling cargo facilities. This work commenced in 1951 and was completed
by 1953. In the process a further 150 feet {(45.72 meters) of the shore end of the Town Jetty
was demolished and buried under landfill.(18)

The remaining part of the jetty was subsequently repaired and continued in operation. In
particular the old jetty head was used as a berth for the whale chasers which arrived with the
opening of the Cheynes Beach Whaling Company at Frenchman Bay in 1952. In 1961 further
work resulted in the removal of the sea baths and the demolition of part of the south east arm
of the jetty.(t)

In 1972 a new jetty head was built 486 feet 10 inches (148.38 meters) along and to the east
of the existing jetty alignment. The new structure culminated on the east side of the site of the
1874 jetty head. In addition the old south east jetty head built at the tumn of the century was
further shortened by 134 feet (40.84 meters) and the former Princess Royal Yacht Club boat
shed and the Naval cadet shed demolished. Improvements were also made for berthing the
Pilot boat and other craft.(20)

In the following year the curved section joining the old Jetty head to the new jetty head was
removed leaving an angled walkway joining the two.(2D

At a later date 221 meters of old Jetty neck extending from the shore was demolished and
reclaimed under land fill. A concrete boat ramp was then built on the south west side of the
seaward end of the reclaimed land and car park facilities installed. Finally in 1978 with the
closure of the Cheynes Beach whaling station the whale chasers left the jetty. The old jetty
head was then closed off and abandoned.
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Today the jetty is used by commercial fishermen, the Pilot boat crew and occasional
visiting yachts.

Figure 6. The Town Jetty at the turn of the century. (Photo: R. McKenna)



Associated Shipwrecks and Land Sites

File Name: Escort File No: 12.92
File Name: Fairy File No: 9.92
File Name: Georgette File No: 428.71
File Name: Grace Darling File No: 19.86
File Name: Hulks - Albany File No: 193.79

File Name: Kingfisher File No: 10.92

@

(i)

(iir)

Assessment of Site Significance
s

Historical: The Town Jetty has high regional and national historical significance.
It was a gateway to Western Australia for international passenger ships arriving from
Europe, South Africa and India between 1862 and 1900. During this period it was also
the principal landing place in Western Australia for the international mails and
immigrants and visitors. In addition it was a significant landing and loading point for
Western Australian imports and exports. In addition the Jetty was associated with the
arrival of HMS Bacchante in 1881 with the Prince Albert Victor and Prince George of
Wales on board.
The Town Jetty also has high local significance and was closely associated with the
economic development of the Town and Port of Albany. Most importantly it was the
focus of the Towns commercial traffic from 1862 until the 1920s and was also popular
as a promenade and venue for swimming, recreational fishing, rowing and yachting.

Technological: The jetty assemblage is representative of various styles of jetty
construction, dating from the mid nineteenth century to the 1970s. Amongst other
attributes the Jetty site has the potential to illustrate the following:

1. The symbiosis between harbour and railway technology in the late 19th century.

2. The development of 19th and 20th century jetty construction in Western Australia.

3. The changes in carge handling technology in the latter part of the 19th century.

4. The problems of locating harbour facilities in shallow water at a time of rapid change
in cargo and ship handling technology.

5. The Jetty may also contribute to the understanding of the design and operation of 19th
century steam ships.

Scientifi¢: Information on corrosion rates can be gained from the iron artefacts on the
site, The site also has the potential to provide information about the hydrography and
benthic environment of Princess Royal Harbour and the degradation and preservation of
timber in a marine environment.



Assessment of site significance (cont)

(iv)

v)

(vi)

{vil)

(viii) Rarity

(ix)

Educational: Amongst other attributes the Jetty has the potential to illustrate the

following:

1. The development of mail and steamship services to and from Western Australia in the
19th century.

2. The development of port facilities in Western Australia.

3. The development of Western Australia's coastal steam ship service in the 19th and
20th centuries.

4. Migration to Albany and Western Australia in the 19th century.

5. The development of the Port of Albany.

6. The operation of Albany's tug boat and launch services in the 19th and 20th centuries.

7. The provision of water supplies for shipping at Albany from 1862 to the present.

8. The history of Albany's bathing baths.

9. The early history of the Princess Royal Yacht Club.

10. The development of tourism at Albany.

11. The symbiosis between harbour and railway technology in the late 19th century.

12. The development of 19th and 20th century jelty construction in Western Australia.

13. The changes in cargo handling technology in the latter part of the 19th century.

14, The problems of locating harbour facilities in shallow water at a time of rapid change
in cargo and ship handling technology.

Recreational: Recreational users include sport fishermen, local and visiting yachtsmen
and women and pedestrians.

Cultural: Amongst other attributes the Jetty was associated with the arrival of migrants
from Europe and the Eastern States and the embarkation and disembarkation of
passengers on the Western Australian Coastal shipping service. The Jetty is a memorial
to those who decided to make Western Australia their home and to those who served and
travelled on ships on the Western Australian coast.

The Jetty was also a focal point for the local community and in the early part of the 20th
century was fitted with tea rooms, bathing baths, the Princess Royal Yacht Club boat
shed and a building for the Naval Cadets. The Jetty was and still is, a popular fishing
location.

The Jetty is a historic landmark on the Albany foreshore and has high aesthetic and
social value in the local community. The Jetty is also a tourist asset.

Archaeological: The Jetty is of maritime archaeological importance. The sea bed under
and adjoining the Jetty is known to contain deposits of artefact material which may date
from the early 1860s and may be able to contribute to cur knowledge of cargoes, trade
patterns and other marine related activities on the Western Australian coast since this
time.

: The site was an example of a jetty built in the early 1860s and subsequently
extended and rebuilt. Tn 1961 and the 1970s the Jetty was rebuilt leaving part of the
1890s structure intact. This may be the oldest jetty site in Western Australia that has
been in continuous use since the early 1860s. Within this context the site could be
considered rare.

Representativeness: The Albany Town Jetty site is an example of a wooden jetty built in
the 1860s. Similar jetty sites and remains survive at, amongst other places: Busselton;
Esperance; Fremantle; Geraldton;. Port Hedland. Some of these structures are of a
similar age, design and purpose. As a group they have the potential to reveal a broad
range of comparative historical, social, technological, scientific and educational data.
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Discussion
As the sea bed under and adjoining the Jetty is known to contain deposits of artefact material
which may date from the early 1860s and may be able to contribute to our knowledge of
cargoes, trade patterns and other marine related activities on the Western Australian coast

since this time, the site has been determined to fall within the jurisdiction delegated to the
Museum by the Western Australian Maritime Archaeology Act (1973).

Recommendations
The options are:
(i} Recommend that the site remain undisturbed.
(ii) Erect a marker on the site that will include interpretive material.

(i) Recommend that the jetty remains be nominated for entry into the Register of Heritage
Places of the Heritage Council of Western Australia.

11



References

1. CSR 502/7, 1 July 1862.

2, Letter IRS/29M/7, (Albany Public Library, local history section), Colonial Secretary's
Correspondence received, 20 September 1864.

3. CSR 741/104, 9 June 1873; Albany Harbour Master's letter book 1868-78. Memo from
Captain Butcher, 26 April 1878.

4. Ibid. Notice from Captain Butcher, December 1872.

5. CSR 742/113, 21 August 1873; 741/116, 20 June 1873; Albany Harbour Master’s letter
book 1868-78. Letters from Captain Butcher, 9 October 1873, 13 October 1873.

6. CSR 741/104, 9 June 1873; 750/42, 7 October 1873; 741/90, 23 February 1874.

7. Albany Mail, 16 October 1883.

8. Garden, D., 1977, Albany: panorama of the Sound from 1827. Nelson, Melbourne, p. 228;
Public Works Department file 2212/97. Albany Water Supply. Report prepared by Mr C.
Carrington, 9 April 1902.

9. Garden, D., 1977, Op Cit. p. 219; Garden, D., 1978, Southern haven: a history of the Port
of Albany, Western Australia. Albany Port Authority, p.50.

10. Ibid., p. 246-247.

11. Public Works Department (PWD} File No. 202/99. Albany Town Jetty. Report by G. E.
Law, 21 February 1896.

12. Ibid. Letter to the sub-collector of Customs from Mr Troode, Landing Surveyor at Albany,
20 March 1896.

13. Ibid. Application for money authority, 18 January 1899,

14, Austin, S., 1986, Princess Royal Sailing Club, Albany-75 years of sailing 1909-1984 and
a little beyond. Princess Royal Yacht Club Inc. pp. 25, 37, 38, 40, 128, 131.

15. Garden, D., 1978, Op Cit. p. 64.

16. Igid; Pers Comms, Stan Austin, mariner and historian, Big Grove Albany, 7 November
1994,

17. Albany Advertiser 13 January, 31 March 1944,

18. Western Mail, 21 April 1949; Garden, F., 1978, Op Cit, pp. 60, 62, 65; Albany Harbour
Town Jetty. General arrangement. Public Works Department plan number 47836. Scale 40
teet to 1 inch, 1 foot to 1/2 inch, 7 February 1973,

19. Garden, D., 1978, Op Cit, P 64.

20. Albany Harbour Town Jetty. General arrangement. Public Works Department plan number
47836. Scale 40 feet to 1 inch, 1 foot to 1/2 inch, 7 February 1973.

21. Thid.

12



G

R

PR AR i R ST T

of Western Australia

SITE PARTICULARS FORM

For places considered to possess cultural heritage

The purpose of this form is to provide information about places

significance

considered to have heritage value.

The information may be used for the assessment of a place for entry
into the Register of Heritage Places, the Council’s Data Base, or the
Municipal Inventory of a local municipal council; or it may be used to

provide information in support of a grants application.

You are encouraged to complete the form in as much detail as possible,
but to note that it is quite acceptable for parts to be left blank where

the information cannot be provided.

If you require assistance with the form, please contact a Conservation

Officer at the office of the Heritage Council (details below).

292 Hay St East Perth WA 6004 Tel (09} 221 4177 Facs (09) 221 4151
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IDENTIFICATION

{Screens 1,4)

HCWA Reference Number:

PLACE DETAILS

a -

RS TR

Name of Place: Albany Town Jetty

Any Former or Other Names: _Mail Stea L

Address/Locatbon: Alhany Town foreshore

(include a descripbon of site and how to find it. Attacha plan or sketch of the boundaries if the place does not

have a defined locaHon Indicate north and the distance between two points)

Local Government Authority: Albany Town Council, Albany Port Authority

Waterways Commission.

Map Reference: _Albany ST 50-E, 1:500,000: L orge

Sound. 1883, 1:75,000.

ArezofSite: From the bottom of Spencer Street to the end of the Whaler Jetty

OWNERSHIP ANTD OTHER SITE DETAILS

Owmer Name: Town of Albapy

Ovmer Name:

Address/phone/facs: Address/phone/facs:
C/T:Vol /Folio: C/T:Vol fFolio:
Lot/Location: Lot/Location:
Diagram/Plan: Diagram/Plan:

Reserve Details: No.

Vesting :

Purpose:

Occupied (yes/ma)
Public Accessibility:  Open

Lease details (e.g. mining):

Occupier Name:

Reserve Details: No.

Vesting :

Purpose:

Albany Port Authority

Restricted Nil
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PARTICULARS OF THE PLACE

(Screen 2)
DATES

Construction Date(s) 1864, 1874, 1893stimated /Known Design Date: 1860
. lgUQ
Indicate sources e.g. foundation stone, dated plans: _{See references)

TYPE OF PLACE (circle appropriate code)

9631 Historic Town or district (9635) Other Structures (e.g. war memorial, bridge, mine
9632 Precinct or streetscape headframe) )
9633 Historic Site (non built) 9636 Garden

9634 Individual Building or Group 9637 Urban Park
(e.g. House, Farm or Comumercial 9638 Urban Open Space
building, Industrial site) 9639 Other Built Type

USE(S] OF PLACE

L

Original use Por{ focility for the town of Alhany
Later and current use(s) _Mooring pen for Albany Port Authority tug and local

fishing boats.
ARCHITECT/DESIGNER/BUILDER (indicate sources of information}

/ Alexander Moir (Albany Pub

/ Lil IRS/29M/T)

DESCRIPTION ‘

Construction materials: Wooden piles and decks with two raillway lines
Modifications: Three additions from 1864 to 1900. (See site identification p.6)

Extent of original fabric remaining intact (how much s original): Mail Steamer Jetty (c1888),
1893 extension and Whaler Jetty (1800).

P

Describe the place and its setting as completely as possible, referring to any notable features
If possible, attach a sketch showing the significant parts of the place.

Please refer to Maritime Heritage inspection report.

Department of Maritime Archaeclogy, WA Maritime Museum,
Report No. §89.

Horatage Cnnneil ~nf Wogtorn Arvchralia CQite Particnlare Foorm Tormivamr 1004 TV 2



SIGNIFICANCE

(Screen 3)

This section looks at why the place is important, and what elements or attributes
of the place are notable.

YOUR OPINION

What do you consider is the most important aspect of the place?
The T;w [ !E l i. Z . z :- z E- f v I . .E-

It was a gateway to Western Australia for international passengers.

arriving from Europe, South Africa and India between 1862 and 1900.

It was the principal landing place for international mails and immigronts

HISTORIC THEME

If a survey of your area has been completed, how does this place fit into any of the
survey themes.

Incorporated into the Albany Maritime Heritage Survey 1627- 1994,

SIGNIFICANCE CRITERIA

Please endeavour to express what is significant about the place in terms of the six
principal criteria. The questions are for your guidance — they do not all have to be
answered. Space is provided on the next page to record your responses.

1. ABSTHETIC VALUE

Does it exhibit particular aesthetic characteristics valued by the community ?

Does it have townscape or landscape value?

Is it characterised by unity of materials, design, scale or enhancement of its setting?
2. HISTORIC VALUE j

Is it important in_the evolution or pattern of the history of Western Australia?

Does it have any strong associations with any well known ﬁgures,'dgvelopments, events or cultural
phases?

3. SCIENTIFIC VALUE

Does it demonstrate a high degree of technical innovation or achievement.?
Does it have archaeological importance, research value or educational value?
4. SOCIAL VALUE

[s it significant through association with a community or cultural group in Western Australia for
social, cultural, educational or spiritual reasons.

5. RARITY

Does it demonstrates rare, uncormmon or endangered aspects of the cultural heritage of Western
Australia.?

Is it a particularly fine or unique exampte of its type?

Does it demonstrate a way of life, custom, process or function no longer practised, in danger of being
lost, or of exceptional interest?

6. REPRESENTATIVENESS

Is it significant in demonstrating the characteristics of a class of cultural places or environments in the
State.

Heritage Council of Western Australia Site Parliculars Form January 1993 Page 4
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/éNIFICANCE {continued)

Historical significance-
The jetty was a significant landing and loading point for Western Australian

imports and exports. In addition the jetty was associated with the_arrival o}

HMS Bacchante in 1881 with the Prince Albert Victor and _Prince George of

Wales on board. The Town Jetty has significant regional importance as it

was associated with the economic development of the town of Albany and

the pastoral hinterland. It was the focus for commercial traffic from 1862 to

construction, dating from the min eighteenth century to the 1870s.

The site has the potential to illustrate the symbiosis between railway and

harbour technology, the development of 19th and 20th century jetty

, ;1] ; g ; l i hnol
A ] : The Town Jetty a i ] i i nsi of

the Albany townscape and has great potential as a focus of ant historic

maritime precinct.

Social value: The jetty was a focal point for the local community and in the

early part of the 20th century,incorportated tea rooms, bathing baths, a

vacht club and a building for Naval Cadets. The jetty was, and still is, a

popular fishing venue.

The site was an example of a jetty built in the early 1860s and

subsequently extended and rebuilt. In 1961 and 1970s the jetty was rebutlt

leaving part of the 1890s structure intact. This may be the oldest jetty site

in Western Austrqglig that has been in continous use since the early 1860s.

Within this context the site should be considered rare.

Representativeness: The Albany Town Jetty site is an example of a wooden

Esperance, Fremantle, Geraldton and Port Hedland. Some of these structures

are of similur age, design and purpose. As a group they have the potential

to reveal a broard ranger of comparative historical, social, technological,

scientific and educational data.

the 1800s. It was also i i [viti [ 1920s;.
Technological: The jetty structure is representative of various styles of jetty

jetty built in the 1860s. Similar jetty sites and remains survive at; Busselton

Heritage Council of Western Australia Site Particulars Form January 1993 Page 5



SUPPORTING INFORMATION

: (Screen 6)
PHOTOGRAPHS
* If possible please supply photographs {colour slides and black and white prints

preferred) or good quality reproductions The photographs should be unattached --
- either loose or in plastic pockets. Please number and list the photographs.

BIBLIOGRAPHY

* Please supply details of sources used. Provide full particulars of author, publisher,
title and date wherever possible.

Albany Harhour Master's letfer hoolk, 1868-78. Albhany Public Library
Colonial Secretary's Correspondence, Baqiive Library, 17/15;: 23/34:23/35;
81/207; 83/62;54/87; 54/148;55/10; 112/31; 112/41; 189/213; 202/82;
202/72; 202/73; 482/36; 482/44; 502/7?; 545/117; 719/211,;741/104; 742/113
IRS/29M/4,7.letter, Albany Public Library

Lockyer, E., Major, 1827, Journal of Major Lockyer. Copy of the original

presented to the Public Library of New South Wales by Nichols Lockyer.

Public Works Department file 2212/97, Albany Water Supply. Battye Library.

Public Works Department file 202/9%, Albany Town Jetty. Battye Library.

maritime heritage survey 1527-1994, WA Heriiage Council, 1994.
&{QﬁOéURgg Wﬁ 15 Please indicate by gixc]ing whether you have

attached:
|Photographs / Site Plan / Location Plan / Sketches / Building Plans / Other _ Eeport |
ASSESSED BY

Namef(s) Contact details [

(address, phone, facs) [
D. Garratt WA Maritime Museum,
Cliff Street, Fremantle 6160
Ph: 4318488 FAX: 3355351

Date: 14 / June /1995

Has owner/occupier been consulted? (yes/me)

Person contacted and date. Mr Phil Slater, Urban Design Manager, LandCorp. March '95.

PREVIOUS LISTINGS/ASSESSMENTS

(Screen 5)
(To be completed by the Hernitage Counal)
Classified by The National Trust (yes/no) Date

Register of the National Estate (yes/no) Date

Local authority (yes/no) Date

Heritage Council of Western Australia Site Particulars Form January 1993 Page 6




APPENDIX N

HEIGHT DATUM REFERENCES

® TIDE TABLES-SOUTH COAST-ALBANY

(i) PWD PERMANENT SURVEY STATION SUMMARY-ALBANY WHARF

(idi) TIDE RECORDS-ALBANY HARBOUR
2 November—11 December 1694
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J1-MAY-85 WED 8:19 COASTAL INFO ENG SERV FAX NO.  B1 8§ 239 2281 P. 01

TO ' MARINE HOUSE

'MARITIME MUSEUM 1 Esoox Sioo

Attention : Dena Garratt

Phone
Fax No: ' 3357224
No. of Pages : 3 COASTAL INFORMATION AND ENGINEERING SERVICES
(inc this page )
PO Box 402

Phone 239 2127
Tel (09) 239 2399

Date: < 30 & 31/05/95
Fax (09) 2392 2281

Dena,

Albany observations, 3/12/94 10 end of 11/12/94, follow.

o 10 4 ¥ -~ jL* evIRE

I have included a format sheet so you can decipher the output.

The vertical datum relationship for predicted and observed tides is per the diagram below.

Land heights
I Australian Height Datum
Tide heights | 0.77m (7Zcm) *
I Low Watar Mark Albany
Depths

X Not the same all around WA

Regards
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! . _ PUBLIC WORKS DEPARTMENT
PERMANENT SURVEY STATION SUMMARY

STATION R.L.
A A At ke 3. 226m

________ JWHM Albany ds 0,771 helow AHD. o o o o o e

REF. MAP __PWD _WA_48100-T1________ LOCALITY _ _ Albhany Wharf __________._

LEVELLING STANDARD ____. . _________ ESTABLISHED FROM __ BM 3 ___________
’ FIELD/LEVEL BOOKS __2376)_ _________ CALC. BOOK _

ESTABLISHED BY __D.F. Wallace _____________________ BATE __Qct_1965 __
E Rectangular Coordinates in Metres A‘ustraHanI Map Grid

Latifude S ' Longltude E Zone _ Order

Easting . Northing |Convergence

Grid Bearing = Adj. Azlmuih + Convergence
To _ Adj. Azimuth TAdj. Length Order

DESCRIPTION AND LOCATION OF STATION PWD Bronze Plague in concrete

of steel pile capping approx 0,5m from western end of Transit
Shed. Plaque is marked "HR 1 13,11 LwMAa".

Jide Recerdur
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_ PUBLIC WORKS DEPARTMENT e
PERMANENT SURVEY STATION SUMMARY
"STATION R.L,
DATUM Austrglian Height Detum HR 2 3,239
-, Austrellan Geodetic Datum
________ LwM_Albany is 0.771m below AHD, ______ . _____________ _T__
REF. MAP _ PWD WA 48100-~T1_ ________ LOCALITY _ Albany Wharf ______ .. _
l LEVELLING STANDARD __ __._.______.___ ESTABLISHED FROM _BM.3______ = _ .
! FIELD/LEVEL BOOKS __23761 _____ __ CALC. BOOK _____ . ____
ESTABLISHED BY _ D.F. Wallace ______________________ DATE _Oct 1965 ..
Rectangular Coofdinatesln_Metres AustraHan'Mep Grld
Latitude S - |Longltuds E Zone Order
Easting . Northing |Convergence

) © Grid Bearing = Adj. Azimuth + Convergence

l To Adj. Azimuth [AdL Length ~ |Order
| L . ' |
DESCRIPTION AND LOCATION OF STATION PWD Bronze Plague in concrete

of steel pile capping approx 0.5m from eastern end of Transit
Shed. Plaqgue is marked "HR 2 13,15 LWMA",

© Jide Recerder
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One day of 15 minute data

BUNBURY
BUNBURY
BUNBURY
BUNBURY
BUNBURY
BUNBURY
BUNBURY
EUNBURY

801206 O
901206 12
901206 24
801206 36
801206 48
501206 6C
501206 72
901206 84

DATA

12 =
24 =

15 minute interval.
Each line of data begins on an even hour,

Line 1 0000 0015 0030 0045 0100
Line 2 0300 0315 0330 0345
Line 3 0600 0615 0630

[V RY

78 74 73 75 77 73 74 74 69
60 58 51 51 43 43 41 4§ 37
3% 31 29 28 25 25 22 20 18
16 15 16 13 19 20 23 25 26
23 23 25 21 26 30 3¢ 35 37
47 43 48 45 46 45 44 17 47
57 65 64 68 69 68 68 70 65
66 67 66 69 74 73 75 77 73
RECORD NUM3ER -~ fizst one of line
0000 Hours (not to be written as 2400 hours)
0300 "
0600
DATA
Actual recorded tide height above Datum.
UNITS
Centimerres.
DATUM
Tidal Datum for the location.
The relationship of this Datum to AHD
(hustralian Height Datum) varies according
to location about the coast.
TIME STEP
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APPENDIX O
WAGES AND SALARIES C. 1870 (ANNUAL INCOME)



WAGES AND SALARIES C. 1870 (ANNUAL INCOME)

As an indication of the magnitude of the expenditure in the construction and
maintenance of the Jetty (McCarthy, 1990)

Colonial Secretary £800
Surveyor General £600
Treasurer £550
Colonial Surgeon £400
Post Master General £350
Chief Clerk £300
Harbour Master (Fremantle) £250
Crown Solicitor £250
Headmaster (Perth Boys) £200
Draughtsman £200
Surveyor (Roebourne) £200
Inspector of Sheep £150
Harbour Master (Albany) £150
Doctor (Roebourne) £150
Cooper and Warehouse Keeper £130
Clerk to the Crown Solicitor £110
3rd. Master (Perth Boys) £100
Teacher, Girls School £100
Post Master (Albany) £100
Shepherd £91
Schoolmistress (Guildford) £70
Caretaker of the Public Gardens £70
Hospital Matron £50
Chaplain (Fremantle) £46-10-0
Schoolmaster (Rockingham) £40
Shepherd (Roebourne) £36
Assistant Teacher (Busselton) £20

General House Servant £16



