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Figure 9.Bronze rudder gudgeon. .




suggests that rudder fittings of that diameter would have been
used cn a vessel of less than 200 tons. However, the bolt fram
the wreck site was worn and would originally have had a larger
diaxrete.pS

R.5.5. Two copper gudgeon nails, found in the narrow section of the
gully. These consist of 13am long copper rod tapering down
from 15mm to a flattened point (see Fig.10). Steel's
specifications (fol.53) would use gudgeon nails of this diameter
an a vessel of over 400 tons. The heads have been beaten out to
35mm diameter. These nails are used to fasten gudgeons to the
stern of a vessel. Similar nails from other vessels sometimes
have ragging for a firmer grip on the timbers.

R.S.6. Two copper sacrificial planking nails, found in the narrow section
of the gully. The shanks of these 55mm long nails are square
in section and care to a flattened point. One has a semi-square
flat nead. ‘'mhis sort of nail has been dbserved on tne Rapid
site, where they were used to fasten a thin layer of pine boards
outside the bottom planking to act as an alternative to copper
sheathing in protecting against teredo infestation.

R.S.7. Six copper sheathing tacks, found in the narrow section of the gully
and at the shallow end of the site. The shanks of these 3am long
tacks are square, and they taper to a point. The flat heads are
off round and up to lam in diameter. Such tacks were used to
fasten sheets of copper (sheathing) to the bottom timbers of a
ship as a protection against teredo infestation. The presence
of both sacrificial planking nails and sheathing tacks is an
indication that the vessel was either sheathed with copper over
boards or part sheathed in copper and part sheathed with
sacrificial boards.

R.S.8. Part of a pair of copper dovetail? fittings, found at the reef end
of the site (see Fig.ll). Two flat sections of copper, 15mm
thick and 125mm wide are held together by two sharpened copper
pins. Attached coral concretion holds the two copper pieces 80mm
apart, but it is not clear that the gap between the two pieces
was originally thus. The pins are of 18mm diameter copper rod,
with heads flattened to 30mm and ends sharpened to a flat point.
The copper plates may have been from dovetail fittings, which are
used to strengthen scarphs in the keel. However, the keel would
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‘ Figure 11. Unidentified fitting.
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have measured substantially more than 80mm moulded.

R.S.9. Iron ring with concretion, found inside the lagoon. This ring
is 15am in diameter, and the metal itself is 25mm thick. It is
attached to an unidentifiable iron concretion. The ring was
found in context with a mumber of chain plates and a deck scupper,
indicating that a section of the deck and sides of the ship
disintegrated in that position.

R.S.10. Lead deck scupper, found inside the lagoon. This piece is 62cm
in length. In section it is rectangular, being l4cm x 7cm. The
piece has been fashioned from a single sheet of lead wrapped into
a rectangular tube shape (see Fig.12). The joining edge has been
neatly sealed with a strip of what appears to be pitch, and each
end everted to form a seal with the timbers.

R.S.11. Lead musket ball, found on the site by divers from the Piscean
ard registered in October 198l. e ball is 17mm in diameter.

R.S.12. A small (16cm long) pié:ce of blue-grey stone, possibly sedimentary,
was found on top of the reef near the anchors. Some ballast is
to be expected on any vessel of the period. Geological analysis
has not yet been done, but such analysis would be of limited value
because the vessel may have picked up stone discarded by another
ship.

R.S.13. Part of a wooden pully sheave, found on Bedwell Island. This
piece is not necessarily associated with the wrecksite.

Examination of the samples retrieved and the other material left on the.
wreck site enable a number of cbservations to be made about the ship which
originally came to grief on the reef. It was a large wooden sailing
vessel engaged in whaling. The presence of iron deck supports indicates
that it was a British or Eurcpean built ship rather than Bmerican, because
American shipbuilders used wooden knees in preference to ironm. g

The vessel was sheathed with copper over sacrificial boards, or part
sheathed in copper and part sheathed with sacrificial boards. The frame
i1tself was held together with iron bolts rather than copper.

Several of the items cbserved give indications about the age of the vessel.
Copper sheathing was introduced into the British Navy in the 1780s but
took some time to be used in the merchant fleet. Similarly the iron

guns suggest a vessel of the late eighteenth century or later. The
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very presence of whalers' trypots also suggests such a date. The lack
of 'yellow' metal fastenings implies that the wessel was built not later
than the first half of the nineteenth century. Similarly, the anchors,
with the rings to take hempen cable, and their long shanks and relatively
straight arms suggests a vessel considerably earlier than 1850. (6)
The presence of at least five cannon on a whaler suggests a vessel of the

troubled first quarter of the nineteenth century.

The question of the tonnége of the vessel is more difficult to establish
from the sample artefacts. Clearly, it would have required a vessel of
several hundred tons to mount five or more cannon, two or more whalers'
trypots, and three anchors ranging in length from 3.2 metres to 3.8 metres.
The largest anchor on the 366 ton Rapid (an American China trader built in
1807) was 4.23 metres long. Falconer, in his Marine Dicticnary of 1815
assigns a 3.7 metre (12 feet) anchor to his 240 ton vessel, which could be
taken to umply that the 3.8 metre anchor from the wreck site came from a
slightly larger vessel (7) . However, a whaler might be expected to carry
a heavier supply of anchors than other vessels, because of the variety

of anchorages wnich might be resorted to.

The rudder and stempost fittings also give some indication of the tonnage
of the vessel. The pintle hole on the gudgeon section raised was 65mm in
diameter. This compares with pintle holes of 80mm on the gudgeons of the
Lancier, a 285 ton barque built in 1834. The Janet, a 211 ton schooner
built in 1878, had gudgeons with hole diameters of approximately 70mm.

The gap between the arms of the gudgeon raised from the Rowley Shoals site
was approximately 20cm, compared with 25cm on those from the Lancier. The
Janet is nat a good comparison because the system of tonnage measurement
changed during the nineteenth century. The Lancier can however be used

as a rough caomparison. These fittings then might be seen as suggesting

a vessel of some 200-350 tons.

Shipping

Since Brouwer's route was established at the beg:.rm:.ng of the seventeetn century
vessels had been sailing eastward across the southern Indian Ocean from Cape

of Good Hope until they neared Australian waters, and then turned northwards

for the straits of Indonesia, ccoming to within about 300 miles from Rowley
Shoals. Sare must have come considerably closer. Samuel Dunn wrote the
following in the 1780 edition of his New Directory for the East Indies:

"A ship bound through these (Lambok) straits must be sure to make the
coast of New Holland as before mentioned, and take their departure from it

in latitude 19°20' or thereabouts, to make the Coast of Cumbava,
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a little to the eastward of the Straits of Allas(s)“.

Dunn's route, if followed precisely, would have meant that a ship would
depart the Australian coast at the western end of the Eighty Mile Beach

and run directly on to Clerke Shoal (see Fig.13). Dunn was unaware of

the existence of the Rowley Shoals. It is not yet known whether any vessels
were lost on the Shoals prior to 1800, but given Dunn's sailing directions

it must be considered a strong possibility. Published sailing directions

by other authors during the early nineteenth century brought vessels close to,
but not over, the Shoals.

The first report of sighting of the Shoals came in 1800. Captain Josias
Rowley wrote in the Journal of his vessel, HMS Imperieuse on 30 Decerber when
in  latitude 17°48' south, longitude 118°01' east:

"P.M. Moderate breezes and cloudy weather with much swell. Fram

the weather as at 3, Fresh breezes and cloudy.

A.M. Do weathor at % pest £ caw a shoal with kreakers to the NW, hauled
down the studding sails, wore ship and hove too, sounded with 90

fathoms no bottam at the extremes of the shoal, from NW by W53 N to N

by E % E distance about 2 miles and a half, the shoal appeared to extend
about 3 miles from SW to NE, the SW end shoal water with high breakers,
the NE part a low sand partly covered with water and several small rocks,
discoloured water and breakers as far to the Nthward as we could see with
glasses fram the main top, at % past 6 filled and made sail, at % past 7
the SW end of the shoal bore north, at noon variable and cloudy weather(g)“.

Captain Rowley had discovered the south-west shoal, which was named
Imperieuse Reef.

Another reference to the Shoals is to be found in the 1809 edition of James
Horsburgh's Sailing Directions. Horsburgh, after referring to Captain

Clark seeing Rosemary Island (the Montebellos) in a whaler, states: .

"The same navigator says, a dangerous shoal bears N.49!5OE from the N. part
of Rosemary Island, distant about 230 miles. When it bore E.3 or 4 miles,
he had observations which made the N. part of this shoal in latitude
17°28's, longitude 119%02'E. This is probably the shoal discovered by
Captain Rowley in 1800; or Imperieuse Shoal (10) %

Horsburgh's  Captain Clark gave his name to Clerke Reef (Minstrel Shoal).
Different cartographers during the first two decades of the nineteenth century
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varied the spelling of Clark(ll) . It is unfortunate that Horsburgh does
not give the name of Captain Clark's ship, or the date of his sighting.
This author has not established any relationship between Horsburgh's whaling
Captain Clark and a vessel named Minstrel. Horsburgh does mention that a
vessel named Minstrél under the command of a Captain Barnes made the mainland
coast in 1820, and King concludes that Minstrel's Shoal, reported in
approximately the same position as Clerke Shoal, is indeed part of the

same reef(lz) i '

Horsburgh reviewed the situation in his 1841 edition:

"Clark Reef (Tryal Rocks?) is in latitude 20°18'S and bears NW by compass
distance about 9 or 10 miles fram Rosemary Island (Montebello Islands)....
by the account of Captain Clark who discovered it...... Imperieuse Shoal,
discovered by Captain Rowley, December 30, 1800 in HMS Imperieuse. At
day break saw a shoal extending about: 3 miles from NE to SW; on the

SW end shoal water with high breakers; the NE part a low sand, in some
places covered with water; and several small rocks appearing above the
surface. As far as could be seen from the main—-top, when the shoal bore
from N.by E.X¥E.to W.N.W. distant 2% miles the water appeared discoloured,
and in many parts high breakers were observed. Noon cbservations made it
in latitude 17°35'S , longitude 118%27'E by acocount; no ground with 90
fathoms line. By observations of sun and moon eight days afterwards, the
ship was about 10 miles to the westward of account.

Captain King, in his survey of the NW coast of New Holland, marks these
shoals under the name of Rowley Shoals; the first, Mermaid Shoal, in
latitude 17°16'S, longitude 119°36'E; the second Minstrel and Clarke
Shoals, in latitude 17°20'S, longitude 119°14'E; and the third,
Imperieuse Shoal, in latitude 17°35's, longitude 118%53'E. There is also
a coral reef in latitude 16°30'S, and longitude 119°36'E, on which the
ship Lively is said to have been lost. One of these shoals seems to

have been seen by the ship Good Hope, from Banda bound to Batavia,

14 February, 1813; when under a close reefed main top-sail and foresail,
with a NW wind and heavy sea, head to the SW, saw, at % past Ll p.m.,
breakers ahead and on the lee bow, instantly wore and set more sail.

At 4 a.m. the weather more moderate, wore, and at 8 saw the breakers from
the mast head, bearing west. At 9% a.m. tacked within 1% miles of this
shoal, no ground 150 fathoms, it then bearing from NNW to SW %S, the North
eastern extreme being distinctly seen, but breakers were visible to the SW
as far as the eye could reach from the mast head. Several spots of dry
sand appeared, and in the North end of the shoal were black rocks, on
which the sea broke very high. At noon, observed in latitude 17047%'8,
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the North extreme of the shoal bearing West about 5 miles, and we made
that part of it in longitude 119°18'E by chronometer, and 119°21'E by
an dbservation of the moon and Aldebaran taken 8% hours afterwards. The
chronometer was found to be very correct, when we made Christmas

Island, 7 March following.

Minstrel shoal (propably one of those called Rowley Shoals, by Captain
King) is said by Captain Clark (who discovered the reef described above
under this name) to bear N49%E from the North part of Rosemary Island
(Montebellos) , distant about 230 miles; when it bore East 3 or 4 miles,
he made the North part of the shoal in latitude 17028'8, longitude
119°2'E by observations of sun and moon.

This shoal was seen by the Minstrel, Captain Bames, at 4 p.m., 7 May
1820, and at 5% p.m. she tacked within 1% miles of the NE part of the
shoal, had no ground 60 fathoms; a very white sand bank, about 4 or 5
feet above water, was cbserved near the northernmost end of the shoal,
with several black rocks to the northwara ena eastward of the sand

bank, and the breakers from thence extended to the SSW as far as

visible from the mast head. The NE point of the shoal, by noon
dbservations, brought up to 5 p.m. is in latitude 17014'5, longitude
118057'E; or 5028'E by chrconometer, measured from the coast of New
Holland, in latitude 23°10's; and by lunar cbservation, taken yesterday,
made the same part of the shoal in longitude 118759'E. This must
certainly be the shoal mentioned by Captain Clark, but these observations
taken in the Minstrel, make its northern extremity 14 miles more
northerly than that navigator's position of the same part of the shoal(l3) "
The northern shoal was named Mermaid Reef after the visit of the Mermaid

under the cammand of Phillip Parker King in May 1818. Bedwell Island, on
ClerkeReef, was named after one of King's crew.

Little is known about the activities of early whalers in the area of the
Rowley Shoals. Whalers from the Atlantic seaboard nations ventured beyond
the Cape of Good Hope during the 1780s, and in 1792 two American vessels,

the Asia and the Alliance stopped for a time in Australian waters at Shark
Bay. Horsburgh's references show that whaling captains were aware of the
Rowley Shoals before 1809. Visits by American and British whalers to the
waters off Western Australia are known to have been very numerous in the
1830s, when their numbers were dbserved by colonists, but prior to 1826, there
is little data available.



Alan Collinge has examined the movements of some of the later vessels
from their logs:

"In what I would call the Western New Holland grounds, whalers appeared
to follow a triangular pattern once reaching the coast. North West Cape,
past the Rowley Shoals, to the Islands of Timor, Lombok or Java for wood
and water, across to Christmas Island, sometimes to the Cocos and back
to North West Cape, down to Leeuwin, along the South Coast and often

to the latitudes of the roaring forties and back again. This
triangulation of course is a very rough guide as they worked every
possible nautical mile of water for whales. North West Cape was a
popular landfall, as it was central for a north or south sweep along

the coast and - just as important, a good place to correct their
chronometers against an established longitude after the long run across
the Indian Ooean(M) B

Daniel Bennett and the 'Lively'

Daniel Bennett was perhaps the most important of the English South Seas
whaling firms of the early nineteenth century(ls) . He was borm in 1760
and in 1786 he owned one ship; the 150 ton Lively. Over the next four
decades he increased the number of his ships and over the period up to 1811

owned at least 50 ships, including at least two bearing the name Lively.

The Bennett owned vessel which currently appears most likely to be the
wreck found lying on the Rowley Shoals was first listed in the 1800-1801
issue of Lloyds Shipping Register. It was a two decked, ship rigged vessel
of 240 to 241 tons, and carried ten 4 pounder guns. It had a draught of

14 feet when loaded and was built of wood, iron bolted and sheathed with
copper over boards. The Lively was built in France in 1787 but was taken as
a prize by the Royal Navy in 1796.

Clowes lists 23 French prizes which werse not destroyed or taken into the

Royal Navy in 1796(16) . Same of these can be eliminated on the basis of

size along, but the following need consideration:

Alerte (14 guns) Pbeille, cutter (14) Eliza (10)

Alerte (16) Cygne, cutter (14) Volcan (12)

General Leveau (16) Aspic, cutter Trois Coileurs, brig(10
Blonde, brig (16) " Cerf Volant (18) Aurore (10)

Mutine brig Africaine (18)

When the vessel was last listed, in Lloyds Register of 1812-1813, the master's

name was Whitehouse. Lloyds lists the vessel's destination as the Southern
Fishery every year fram 1801-1813, so little indication is given of the vessel's
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whereabouts. It is last listed in Lloyds Red Book in 1810-11, and last
listed in Lloyds Green Book in 1812-13(1/)_ Lloyds gives no indication of
whether the vessel was wrecked, sold or broken up.after that time.

Another Lively is listed in Lloyds 1810-11 Register. This vessel left for the
Southern Whale Fishery and does not appear in later years of the Register. It

was a 49 ton schooner sheathed with copper, fastened with iron bolts and
carrying one deck.

However, it is the 240 ton Lively owned by Bennett which best suits the
specifications data retrieved from the wreck site:

Lloyds 240 ton'Lively' Indications of wreck site samples

Tron bolted Iron bolted

Sheathed with copper over boards Sheathed with copper over boards or
part sheathed and part boards.

10 x 4 pdr quns 5 short guns seen in 1981.

240 tons size of anchors and mumber of guns
suggests a substantial vessel.

Whaler (Southern Fishery) S trypots incicates a whaler.

French Prize Iron deck supports suggest a British

or European built vessel rather than
American built.

Most likely date of loss, if Date of loss 1790-1830 (approx.)
lost, 1810-13

Other Wrecks in the Area

It is possible, given the nature of the sailing directions which were
published during the latter half of the eighteenth century, that outward
bound East Indiamen could have come to grief on the Rowley Shoals. Because
whalers spent time working in the area in the early years of the nineteenth
century it is possible that some whalers were also lost in the area.

If, for the sake of argument, we assume that the wreck site found on the
Shoals is not the Lively, what other vessels could it be? The first

point to be borne in mind is that the trypots make it almost certain that it
is a whale ship. The nature of the industry at the beginning of the nineteenth
century was such that records of losses have not always survived. Thus, the
wreckage could be from a vessel whose name will never be ascertained.

Two named vessels require same consideration: the Santa Anna and the

George. Lloyds List of 21 February 1812 states "the Santa Anna, from the
South Seas to London, is lost on the Coast of New Holland. Crew saved(lg) e
Lloyds Register of 1811 shows the vessel as a 225 ton ship built in Brazil
and owned by the Captain (W. Dagg) and others. It was ship rigged, a

whaler, built with iron knees, sheathed with copper over boards, and was of
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Broome, the closest town to the wreck, also has a Museum and if some
material were to be displayed there it would increase local awareness of
a hitherto almost unknown aspect of the history of that region.

One of the research themes which has been considered by the writer is a
long texrm study of whaling off the Western Australian coast through the
medium of maritime archaeology. The Mermaid Atoll site will probably prove
to be the earliest whaler wreck yet found off the Western Australian coast
(indeed the earliest in Australian waters). and can be considered an ideal
site on which to commence a programme which will later involve other
wﬁalers of American, French and Australian origins.

Taking a more localised viewpoint it may be said that the remote Northwest
of Australia is only now being opened up, because the value of mineral
resources, both on and offshore, has now outweighed the logistical barriers
presented by the environment. The history and archaeologyof the Northwest
have to some extent been neglected in the past, but must be recorded now as
industry and population surge into the area. The Mermaid Atoll site lay
undisturbed when the Museum party inspected it in 1981, and if excavation

is to exploit its full archaeological potential then that excavation must be
done before the site is damaged by souvenir hunters. The Museum party has
already seen evidence of vandalism of the reef-top anchors.

a) Research Objectives

The most immediate problem requiring resolution is that of positive
identification of the site. Many of the other research objectives hinge
directly upon this issue. Positive identification of the site should
lead in time to the compilation of a background of the ship, its
activities in these waters, the circumstances of the casualty, the fate
of the survivors if any, and details of any salvage operations undertaken
by the crew or others. -

An excavation will be undertaken to establish how the ship brcke up,
where material not now remaining in the central wreck core has been
spread, and what sorts of material are favoured (in terms of

survival) by this particular underwater environment. Work on another
shipwreck (the Batavia of 1629) lying in a shallow, turbulent environment
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on a coral reef has revealed to archaeologists' surprise a large quantity
of ship's structure. However, the large tidal range on the Mermaid
Atoll is an additional destructive element to be considered. The
survival of the various metals in a warm water environment is being
examined. Also interesting will be the examination of the extent to
which in a 'U' shaped gully an apparent surface crust of iron concretions
and deep coral rubble will protect the wreck material trapped below. No
substantial underwater archaeological excavations have previously been
undertaken so far north on the Australian coast, so it may be that the
examination of the site will provide information which can be used in a
predictive fashion when oconsidering aspects of other as yet unexcavated
sites in Northern Australia.
The most important longer term research cbjectives relate to British
whaling in the South Seas. An analysis of the exact nature of the
whaling equipment used will provide data for comparison with the
Mmerican, French and Australian industries. Information.about the

" quantity and nature of the ship's guns, shot etc found on the wreck will
provide more information about the defence needs of the industry. Many
of these items (whaling equipment and armament) will have been made of
iron and so will be both heavy and delicate. How did the crew live on a
British South Seas whaler? Examination of this issue is one of the
objectives of the excavation, but the extent of information to be found
will depend on both the condition of the site and the circumstances of
the crew's departure. Another dbject is to study the structure of a whale
ship. But this objective will perhaps yield less fruitful results because;
a) there is likely to be little left of the hull structure; and
b) considerable information on the structure of whaleships can be cbtained
from other sources.

While on the Rowley Shoals the opportunity will be taken to search the
perimeters of the three atolls for other historic shipwreck sites. 2n
underwater survey of the favourable anchorage positions in the lagoons is
another cbjective. Indonesian craft have traditionally visited the
Shoals fishing for beche-de-mer. Same are known to have been wrecked

on the Rowley Shoals. '

9. The Planned Second Excavation Season, August 1983

A four week excavation season is planned for August 1983. It is intended that
Bedwell Island be again used as a base camp, and that two charter boats be
used. Earthwatch will provide some of the personnel and part of the funding.



APPENDIX L. SURVEY TECHNIQUES USED ON
1982 EXPEDITION

The October 1981 wreck inspection team (McCarthy, Henderson, Baker and
Kampton) were forced in the turbulent conditions then prevailing to limit
the site survey to photography and a trilateration based on known and
relocatable site features.

The results including a photomosaic were most satisfactory, given the short
'on-site' time, and the large swell breaking over the site.

In contrast, the July 1982 pre-excavation survey team (McCarthy, Baker and
Sledge) was blessed (on occasions) with almost ideal sea conditions but
was still presented with enough site problems to severely hamper the
completion of a satisfactory pre-excavation survey.

Most notable of these problems were severeturbulence with lowering tides,

a broken 1:6 slope over the main artefact distribition area, a winding coral
and rock filled gulley of widths varying from 1.5 to 7 metres and of
equally different cross section varying from a gentle slope to vertical
walls. (see Sections).

A stepped overhead grid located on the reef top itself was considered but
rendered impossible by the necessity to drill through the hard reef to
satisfactorily fix the supports. In like manner, a grid system located on the
gulley floor itself was deemed impractical. Safety considerations also
rendered such systems undesirable with the cbvious chance of diver injury.

The possibility of tangles and the danger of violent wave action uprooting
any system with s;Jbstantial drag also influenced the decision. Thus, any
high metallic projections and transverse gridding within the gulley were seen
as a safety threat in turbulent conditions and the following system was
adopted.

A stainless wire (4mm dlaneter with marked lead sleeves crimped at 50cm
intervals) was used as the site datum. 'This was strongly anchored to the
sea bed at the shallow and very turbulent eastern end of the site. It was
then strung in a straight line fram there through the main artefact
distribution area to a point 25 metres away on the gulley wall (at the
entrance to the first bend). Here, it was secured to the wall with a 20cm
X 1l.5cm diameter 'piton' hammered into a suitable niche in the wall.



The drop over this section was 6 metres and the wire suvported at
A&

intervals by short 12m steel rods fitted with a 'pig-tail' made
from chain link. (See Fiqg.19).

"I 7 HijueR, IJIQE
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By this means, a base line was stretched throughout the gulley system e
The wire was then marked for photographic and easy recall

purposes at two metre intervals with blue 8am x 10cm plastic tags marked
accordingly with a waterproof felt pen.

Artefacts were similarly marked to enable easy recognition and relocation
both on site and back in the laboratory, At a known time/date and hence
tidal state a series of depths were taken at two metre intervals over the
site and at right angles to the baseline. Baseline depth itself and
reeftop readings were also taken. The tidal change of circa l.6cm/minute
was taken into consideration. Right angle offsets were also taken to the
gulley wall and by this means the longitudinal and transverse site sections
were produced.

The site plan was produced by a combination of trilateration from known
points along the baseline and right angle offsets. to artefacts and
geographical features.

A cross check was also made with the 1981 trilateration site photographs,
and photo mosaic.

The methods used to present the various views of the site must be considered
at best a campramise forced by the site's physical characteristics and the
variable conditions.
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