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NOTLES AND NEWS

and it is rather shallower than typical modern
canoes. However, il would probably have been
sale on Lhe walers of Uniacke Lake, since the
angular sections would have given greal stability.
Since Lhis lake does not provide a route lo
major centres or waterways, and since dugouts
: isually too heavy lor regular porlaging, il
I. ilikely that this tog-canoe was used for
practical transportation. Sporl [ishing (troul
oecur in Uniacke Lake), and general recreation
would have been more likely funclions.

Such a dugout is of liitle significance in
itsell, but it does show ihat the two-log con-
siruction was in wider use in Canada than has
been supposed.
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[1] A full report of this survey is given by Carter & van Ryckevorsel (1980).
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The use of barnacles to establish past temperatures on historic shipwrecks

In order to [ully understand Lhe nature ol the
many factors which determine the survival of
artefacts on an historic shipwreck a detailed
knowledge of the site condilions is essential.
Normally the conservaior and the archaeoclopist
are limiled to data which can be obtained by
direcl measurement in the field. Because of
linancial constraints information on the annual
variations in salinity, temperature and oxygen
content have 1o be obtained lrom the literature.
Since the majority of the historic wrecks off
the Weslern Australian coasl are in remole
localions, modern reference dala are rarely
available. Even in the few cases where logs
exist there is litile or no informaiion regarding
water lemperatures, so the conservator must
find allernalive sources.

The fouling of a ship’s hull with barnacles
(Pilsbury, 1907) and other marine growth has
been exlensively studied (Darwin, 1851) and is
of major economic importance Lo the shipping
trade. As barnacles grow and secrete their
exoskelelon of calcium carbonale they act not
only as a [ouling mechanism but also as a
recording device of the ambient lemperature.
The oxygen 18 lo oxygen 16 isotopic ratio in
the CaCO; of their skeletons is sensitive to
chan;izes in temperature; thus analysis of the
180/T6 ) ratios in the shell can be interpreted
in lerms of changes in temperatlure during the
barnacles' growth, This type of information has
been used (Killingley, 1980} to track the move-
ments of California Gray Whales from Alaska
1o Mexico.
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In May 1980 some barnacles attached Lo
lead sheeting from the gripe and to leather
casing around some [orestay rnigging were
excavated Irom Lhe wreck of the Amernican
China trader Rap:d which sank oll Pt. Cloates
(22044'& 113°41'E) Western Australia on
Monday, 7 January 1811.

Identiication ol the species 15 extremely
important since many barnacies have relatively
clearly delined repions of existence and so
correct classilicanion can help rule oul some ol
the routes (he vessel may have tahen. The
barnacles (Foster, 1981} were dentiicd as
heing Megahalanus nntmaahulem nntinnehulum
which is a (ropic species. Examination ot the
barnacles showed that the juvenile colony had
prolbably settled on the wreck at the Pt Cloates
site or had altached Lthemselves as lree swim-
ming larvae (Wisely, pers comm.) n the lew
days prior to wrecking, The Dbarnacles were
recovered  from  material which was buned
about 0-5m in the sediment. Traces ol the
lead subphide galena (PhS} adhered 1o the base
ol the barnacles aitached 1o the gripe showing
that the samples had been in anaerohie con-
ditions for quite some time The wreck itsell
lies m 6 m of waler on the leeward side of a
coral reefl about | km from the shore.

The caleide shells of the harnacles vaned
from 004 m in height with a 0-03 X 0°04 m
base, Lo immature samples only 0-004 m igh
Based on (he observalions of average growlh
rate of 20 mmfday Tor barnacles in Indian Seas
the larger specimens were al least seven months
old (Annandale, [911])

The following procedures were perloimed
on samples to obtamm oxygen 1solopic data The
shells were ultrasonically cleaned and treated
with sodium hypochlorite after being cut in
two with a diamond saw. Small samples were
removed from Lhe sequential growth lamellae
of (he sheath with a dental drll (05 mm
diam , kg 1), LEach sample (about 0-5 mpg)
was healed 1 a vacuum lor 30 mun at 250°C
then analysed isotopicaily (Berger & Killingley,
1977) with an analytical precision of 0-07 per
mil Thesotopicrahio is conveniently recorded as
5'% Q0 (PDB) /oo which s defined us §'® O (per
mil) = (" 0/ 0) sample/('® 07 O standard
= 1P X 1000 and s related to DB, an inter-
nattonal standard (Crarg, 1957)

The results are shown i g 2 where 1he
5'%0 values lor Megabalaniey tintinnahihung
tinfnnabutum Irom the wrech al PL Cloates are

plolted against the distance Irom the hase of

the shealh (terminal edge) There s an uital
erease n 880 in the direction ol shell prowth
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A sectioned view ol part ol the colon
burnacles recovered I'rom 1he wreck ol
Rapd, Uhe sequential growth lemeller
he seen with the oldest sections a1 the
and the most recent prowth al the base
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reflecting decreasing waler temperalures which
passes through a maximum and Lhen the iso-
lope parameler begins Lo fall back towards the
mnitial value. The §'%0 wvalues can usually be
used to calculale the temperature of the waler
from which the calcile precipitated by using a
paleotemperalure equalion (Epstein et al.,

953) thal gives lemperature as a function of
e isotope composition of the precipitated
calcite and Llhe isotope composition of the
water from which precipitation occurred.
However, because barnacles do not exactly
follow the equation, the temperature scale was
calibrated using samples of the barnacle Ausfro-
megabalanus nigrescens which had grown on a
reel at Kalbarri {27°42'S, 114°12'E) where the
temperatures were known and Lhe salinily was
356 ppt.

The harnacles recovered [rom the wreck sile
al Pt. Cloates showed a varialion of tlem-
peratures from 215 to 26°C over the period of
their growth, 1t seems hkely that the barnacles
in sample one allached themselves 1O the
fitings of the Rapid shorlly after she had been
burnl Lo the walerline on 8 January 1811, This
is indicated by initial isotopic lemperatures ofl
24-5°C which agrees with our on-site measure-
ments made in January 1979 and with the
literature data. The caplain had burnt the vessel
to prevent following ships {inding the 280,000
;panish dollars (Henderson, 1981). The mini-
mum temperature of 21-5°C, which Lypically
occurs in August/September, was [ound al
mid-growth in the barnacles and from then the
temperature began lo increase following the
normal seasonal progression (Ministry of
Defence, USSR, 1974).

When Lhe isolope measurements were being
made on the barnacles the name of the vessel
and ils previous route were nol known. Since
the ship was in ballast and carrying only 18,000
Spanish silver dollars it was thought that she
may have foundered on ihe relurn journey
from Macau. This possibility was ruled out on
the basis of the maximum temperatures (26°C)
recorded by the barnacles. If the ship had
passed through tropical and equalorial waters
where the barnacle species are also found, a
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maximum temperature of 28-729°C would have
Leen recorded.

Both barnacles 1sotopically analysed from
{he site died al a Lime of increasing temperature
fsee Fig. 2) and the final temperalures via the
5180 values, are lypical of those belween
December and February. Since the barnacles
were [irmly attached to the lead sheeling and
he leather cover around the hearl-eye rigging
when excavaled, the objects must have had a
significani change in their environmeni to cause
the death of the barnacles. The change in sile
conditions was probably caused by the ship
breaking up, either as a resull ol a cyclone or
during salvage operations. It is known
(Henderson, 1981) that some persons returned
1o the site and conducled salvage operalions
after the ship was wrecked, If explosive charges
were used in the salvage work the [orward
sections of Lhe vessel could have easily collapsed
and so buried the barnacles.

We believe Lhal the use of 80 {racking
technigues is a valuable tool for the conservator
and maritime archaeologist. The present work
has given access 1o on-site temperatlures in 1811
which are not avalable from any other source.
The time scale for Lhe barnacles’ life on the
wrecked vessel has given importanl information
as to how long the shipwreck remained intact.

This type of information helps Lo establish
lime frames of evenls and may assisl in deter-
mining the fale of the bulk of the 280,000
coins!
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