Historical sea level trends In the Southern Oceifrom tide gauge:
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The Southern Ocean as a whole Is a quasi desert in terms of hist@licea level measurements. Any available historical infmation is
therefore invaluable for deriving long-term estimates of sea level changethis part of the world. We present below some results of sea
level data archaeology studies undertaken at Pc-Arthur, Kerguelen, Saint-Paul, Dumontd'Urville , Macquarie Island and
Commonwealth Bay.

Port-Arthur (42° 08'S, 14° 51 E)

3 B 1% Observations of sea level at Port Arthur, Tasmania, sosteeaAustralia, based on a two-year record made in 184 2;¥8three-year record made in 1999-2002, and
& Bt Intermediate observations made in 1875-1905, 1888 and irffiate an average rate of sea level rise, relative toahe, lof 0.8 = 0.2 mm/yr over the period 1841 to

| 200z. Wher combinecwith estimate of lanc uplift, this yields ar estimat: of averag set level rise due to ar increas Iin the volume of the ocean of 1.0 £ 0.3 mm/yr,

@SS Over the same period. These results are at the lower end oédleat estimate by the Intergovernmental Panel on Climhsn@e of global average rise for the 20th

e ; &8 century. They provide an important contribution to our kiledlge of past sea level rise in a region (the Southern Hemisplivhere there is a dearth of other such data

" (Hunteretal.,, 200%).

Benchmark placed in July 1841 on a small cliff on the Isle of the Dead, Port Adboramia. It is believed to be one of the earliest benchmarks installed anywhere/anlthe

Macquarle Island (54° 30' S, 158° 57" E)

Sea level observations collected at Macquarie Island dusin Douglas Mawson’s 1911-1914 Australasian Antarctipédition (AAE) have been
used to constrain estimates of sea level and land level ehainthis location over the 20th Century. Nine months of 19923 sea level data with
iIntermediate observations in 1969-1971, 1982 and 1998-20&tson et al., 2008) have been used to estimate sea |eealalative to the land at
| +4.8£0.6 mm/yr. This value support the geologically surprisin¢ notior of lanc subsidenc: corroborate by analyse of Globa Positionin¢ Systen

| (GPS) data between 1995-2007, showing an average rate sidsnbe of 2.2+0.4 mm/yr (i.e. downwards). Analyses of esfic displacements
from nearby magnitude 6.4 and 8.1 earthquakes add weighetagparent co-seismic vertical stability over recent tiitee inferred absolute rate of
se: level rise of +2.6£0.7 mm/e is within the erroil bound: of, yel al the uppe reache of the accepte globa averag. (This work is currently in

S8 preparation for Journal publication).
B Cartographer Leslie Blake, standing by the AAE tide gauge installed in GardenMasguarie Island. The gauge operated between August 1912 and May 1913. (Photo by C.A. Sandell)

Kerguelen Island (49 258 69 53 E)

In the 19" century in the spirit of scientific cooperatior the Venus Transit: of the 9" Decembe 187 was actively prepare for observatio. It is &
estimated that there were 62 transit observations at diveoints of the globe. The British sent expeditions to theslsif Sandwich, to Egypti

British astronomei to supply a stable base for their astronomice telescope. On one of thest “Transit stones has ar engravin( that reac "M .W. = § # ey
15. M.” which is an indication on the height above the seallmale either by the British expedition In 187M|a§anWaters =15 Meters) or in 1902 o I

researc are onthe way to estimati the se¢ level chang: (Testu et al. 200%).

Benchmark engraved on the “Transit Stones” of the Observatory Bay at Kerguelere(8othraeObs expedition => http://www.taaf.fr/rubriques/expeditions/archaeol

As part of the global effort to observe the 1874 Venus Tramisé French Academy of Science organized expeditions ta& ldiapan, New Caledonia,
New Zealan( (Campbel Island anc Sain-Pau Islanc. The Sain-Pau expeditior was led by Ernes Mouche: whao se up Instrument on Sain-Pau

Island in September 1874. The sea level was observed wittheapble from the 6 October until the 31 December 1874. Befoeedeparture of the <«
expedition a mean sea level benchmark was engraved on aBottksea level measurements and benchmark were found Iseoard large stone insidek%k
the crate. In Novembe 2007 a Frencl expeditior stay for few days in Sain-Pau in ordel to procee: to the levelinc of this benchmar anc to tied it to the
Saint-Paul GLOSS tide gaugsee http://www.legos.obs-mip.fr/fr/observations/rosa. QM -

Leveling of the sea level benchmark engraved on the rock at Saint-Paul Island duhtigi4teR08 expedition in November 2007 (source A. Guillot DT/INSLE) el

Commonwealth Bay (66°54S, 142°40E)

The AAE expedition led by Sir Douglas Mawson that was resji@dor the team of expeditioners and sea level work at Maoguisland also explored
- part of the East Antarctic coast between 1911 and 1914. THe g@ent the winter of 1912 and 1913 in a station built in Comwemadth Bay, Cape Denison.
.m"- Durlng this period a mechanical float tide gauge was deplayefast ice and observed 98 days of sea level in 1912. Theegebhwas tied to a benchmark
=SSR 0N the rock, which is still present and located near Mawsoritinal huts. As part of a collaboration between French Andtralian teams, two bottom
pressur gauge have beer installec in Boai Harbou (a few tens of meter: from the historica gauge location durinc the Frencl NIVMER-08A expeditior in
‘ January 2008. Data will be recovered in 2008 and 20009.

The engineer RobeBage in front of the tide gauge installed at B(Harbour (Commonwealth Bay) between June and September

Dumont d UrV|IIe (66°40'S - 140°01'E)

In 194 the EPF (Frencl Polal Expedition) leac by F.E. Victor, was createranc charge:to organizt
* scientific expeditions in both Arctic (Greenland) and Awtica (Terre Adelie land). During 3 years The authors wish to thank the French polar institute (IPEV), the French
(1950-1952) EPF made sea level measurements at Port-Madibumont d'Urville station (Terre Polar Territories (TAAF) and the crew of I'Astrolabe and Marion
Adelie). Many of thest early measuremen were founc in the archive of the Frenct Hydrographi gggslznfr;ﬁ: 't:’r:gvl'\jljg\‘/sslgg,ft;juigpﬁg&;g:ﬁgg Z‘fpg'é\i{:\é'f'ég%?_%ag)g?; .
Service (SHOM). Sea level data was also observed at Dumbmvitké during the International by P. McCabe are heartily thanked for their hospitality at Cape Denison
Geophysical Year of 1957. A preliminary estimate of sea lleise relative to the land Is +1.8 and assistance with leveling activities and the tide gauge deployment as
mm/yr. This resul Is preliminary anc a thorougl checl of all observation: datun connection anc  well as Roge Handswortl from AAD for the desigr anc constructiol of

assessment of inter-annual variability and other errotrdmutions is still required. the pressure gauge and training of Mawson's Hut Foundation personnel.
The Mitchell Library is thanked for assistance with historic AAE

records.
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Thetide gauge of Dumont d’Urville in 19!
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