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ABSTRACT

Climate change, rising seas, and encroaching public camping are escalating threats to cultural
heritage places along much of Australia’s coastline. For the Gunaikurnai Land and Waters
Aboriginal Corporation of southeastern Victoria, Australia, the documentation, research, and
management of vulnerable coastal archaeological sites is a key priority. Here, we present the
results of archaeological excavations undertaken at the Brataua site complex in Wellington Shire,
Victoria. Despite site loss through coastal erosion, agriculture, and recreation, the excavation
results revealed that people repeatedly visited the area for at least 3000 years for shellfishing and
to obtain local quartz pebbles for stone tool manufacture. These findings call for a refinement and
rethinking of the regional archaeological sequence established by pioneer researchers in the
1960s-1980s. They highlight the importance of storytelling in places that are highly vulnerable
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and in danger of destruction within a matter of years, months, or even weeks.

Introduction

In Australia, as elsewhere around the world, coastal environ-
ments often hold abundant and dense archaeological depos-
its. In some coastal landforms, especially dunes,
archaeological lenses, layers, or horizons can lay one on
top of the other, and where dune-faces have been eroded,
such sequences can often easily be seen exposed even prior
to excavation. The reasons for the formation of such rich
archaeological landscapes can be varied and include: the
presence of soft deposits (e.g. unconsolidated sand) preferred
for a range of cultural activities; the presence of a network of
adjacent habitats and ecotones, each with its own plant, ani-
mal, and mineral resources; spiritual presences; proximity to
the sea, with its own supply of marine biota, many of which
can rapidly recover from depletion following moderate to
more intensive levels of gathering and hunting activities;
and, beaches that make for easy travel routes and meeting
points (Bailey and Milner 2002; Jerardino and Marean 2010).

Each and all of these factors have made the coast particu-
larly attractive for human settlement and subsequent archae-
ological research, and Australia is no exception. The island-
continent of Australia boasts one of the longest coastlines of
any country in the world. The mainland coast is 25,760 km
long—the sixth-longest coastline of any nation in the
world— and when the surrounding ca. 12,000 islands are
included, this figure reaches 66,530 km, extending over 30°
of latitude from the tropical north to the temperate south
(Australian Bureau of Statistics 2012; World Resources Insti-
tute 2014). The drowning of the continental shelf soon after

the Last Glacial Maximum (LGM) means that many Late
Pleistocene-Early Holocene coastal sites have been lost
(Ishiwa et al. 2016). Nevertheless, tens of thousands of sites
such as shell middens,’ mounds, and stone artifact scatters
remain on today’s coast, some exposed on the surface, others
buried by sediment (e.g. Faulkner 2009; Lambrides, McNi-
ven, and Ulm 2019; Manne and Veth 2015; McNiven et al.
2014; see Rowland, Shaw, and Ulm 2021 for a review).
Coastal archaeological sites, however, are often severely
impacted by natural processes such as those associated
with wind and waves and human activities such as walking,
camping, and encroaching developments, each of which can
damage or remove artifacts, sites, and even whole landforms
(e.g. Hassler 2006; Rowland 1989; Rowland and Ulm 2012;
Rowland, Ulm, and Roe 2014). Sea level rise and changing
storm patterns associated with climate change pose signifi-
cant threats to coastal sites across broad sea-bordering land-
scapes. As sea levels rise, the impact of marine processes
extends above and beyond its normal range, resulting in
the destruction of sites and submergence of archaeological
remains (e.g. CSIRO 2022; Smith 1998; Smith and Jackson
1990; see Benjamin et al. 2020 for a rare example of an appar-
ently deeply submerged archaeological paleo-floor in Austra-
lia). Rising seas can also result in salinization—increasing the
salt content of coastal groundwater and soil—so that the
chemical composition of the soil is altered, disrupting the
preservation conditions of archaeological materials, as well
as growth patterns of protective vegetation (e.g. FitzGerald
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et al. 2008; Murphy, Thackray, and Wilson 2009). Events
associated with climate change, such as sea level rise and
changing storm conditions (e.g. hurricanes, cyclones, and
catastrophic floods) can cause major, sudden damage to
coastal sites and landforms through erosion, complete
wash-out, and sediment displacement (CSIRO 2022; Gregory
et al. 2022; Rowland 2008).

People can also pose direct threats to coastal sites. Today,
87% of Australia’s population lives on or near the coast; this
comes with urban and industrial infrastructure development
along the coast (Australian Bureau of Statistics 2020; Cechet
et al. 2011). Waterways and shorelines are popular locations
for leisure activities such as boating, camping, and fishing.
When not properly managed, such public recreational access
can lead to unintentional adverse impacts, particularly ero-
sion, on coastal sites and landforms. Over the past 230
years, many coastal areas have also been used for agriculture
and stock grazing. Intentional and inadvertent changes to
coastal landforms, such as those resulting from the removal
of vegetation and soil disturbance, further exacerbate the
coastal hazards threatening archaeological sites through
immediate or delayed erosion (e.g. Rowland and Ulm
2012; Sullivan 1981).

First Nations communities, archaeologists, cultural heri-
tage practitioners, land-care groups, and government man-
agement authorities have all become keenly aware of the
increased vulnerability of sites and landforms—their suscep-
tibility to damage and destruction—and this is now an acute
concern (e.g. Birkett-Rees et al. 2022; Knott et al. 2017;
O’Connor and Sullivan 1994; Reeder-Myers 2015; Rowland
1992; Rowland, Ulm, and Roe 2014). The complexities of
the threats to coastal archaeological sites and landscapes
can be a challenge, leading to new or enhanced research
and action, including calls for united, partnership investi-
gations and solutions. A number of monitoring schemes
have thus been suggested, including: the regular assessment
of geoindicators (dune formation and reactivation, relative
sea level rise, and shoreline position) through remote sen-
sing, historical records, and anecdotal observations (Daly
et al. 2022; Rowland 1989; Rowland, Ulm, and Roe 2014);
community-based site risk assessments (Carmichael et al.
2018); and, proactive identification of vulnerable locations
to prioritize management intervention (e.g. cultural heritage
surveys and salvage excavations) (Birkett-Rees et al. 2022;
O’Connor and Sullivan 1994, 89; Reeder-Myers 2015).

The Gunaikurnai Land and Waters Aboriginal Corpor-
ation, representing the Aboriginal Traditional Owners of
large parts of Gippsland, eastern Victoria, have initiated a
partnership research program with university specialists
(archaeologists, geomorphologists, and biogeographers)
and community rangers towards the short- to long-term
monitoring and management of the coastline in GunaiKur-
nai Country. The coast is of enormous cultural significance
to GunaiKurnai Traditional Owners, for it is here that
many ancestral origin stories are found, as well as highly
cherished ancestral residential, subsistence (e.g. shellfishing,
fishing, and black swan egg-collecting), and burial places
(Gunaikurnai Land and Waters Aboriginal Corporation
2015, 38). Indeed, one of the corporation’s emerging key pri-
orities is to document, research, and manage threatened
coastal archaeological sites (Kennedy et al. 2023).

In light of all the pressures of the coast listed above, a con-
cern for all places in an interconnected GunaiKurnai land-

and-seascape, and in consideration also of longer-term plan-
ning needs and aspirations, decisions and their priorities are
required on a daily basis. Archaeologists around Australia,
and elsewhere in the world, often focus on the larger or den-
ser or deepest sites, either because they are more complex
structurally, or because they contain multiple phases of occu-
pation, or because their higher densities of cultural materials
provide a better picture of past people’s lives. Such a focus on
these richer deposits, however, is often at the expense not
only of the smaller sites but also of those that have already
been largely destroyed, so that only their last traces remain
in situ. Soon, such sites will be destroyed, and the possibility
of their research, and the stories of the Old Ancestors® they
contain, forever gone with them. How to balance, then,
research in rich and relatively intact sites with those in the
most vulnerable sites and landscapes? This is a dilemma
that faces many First Nations communities, archaeologists,
and management authorities around the world.

The Gunaikurnai Land and Waters Aboriginal Corpor-
ation has undertaken a combination of whole-landscape sur-
veys and detailed excavations in both relatively intact and
vulnerable sites and the monitoring of sites and landscapes
by GunaiKurnai Rangers, each incorporating training pro-
grams, as a way to enable informed management strategies
and the telling of the stories of ancestral places across Gunai-
Kurnai Country. This paper is one such story, about a place
whose archaeological traces are nearly gone through erosion
along a coastal track. It represents the results of the first
research-focused archaeological excavation in coastal
southern Gippsland for over 40 years. We ask: what is the
potential of very small archaeological sites that have nearly
totally disappeared and continue to be impacted by sea
level rise, climate change, and recreational public access to
tell the stories of the Old Ancestors?

Previous Archaeological Research in the Area

Most of the archaeological research undertaken in coastal
Gippsland was done in the 1960s-mid-1980s, with field-
based cultural heritage resource surveys, salvage excavations,
and desk-based reviews also available in the grey literature.
Much of this research took place at Wilsons Promontory
(Coutts 1970; Jones and Allen 1979; Figure 1) or the Gipps-
land Lakes (Hall 1989; Hotchin 1990) prior to the advent of
accelerator mass spectrometry (AMS) radiocarbon dating.
These studies were also mostly undertaken before calibration
curves for radiocarbon dates were available, meaning that
published interpretations were largely based on uncalibrated
radiocarbon dates from bulk charcoal samples spanning
broad excavation units or collected from surface scatters or
exposed sections. The dating is thus not as accurate or pre-
cise as would be expected in more recent research programs.

Chronological trends in shell and stone artifact deposits
were first investigated by Peter Coutts in 1964-1967 for his
Masters thesis at Wilsons Promontory, in coastal far-
southern Gippsland (Coutts 1967, 1970). Excavations in stra-
tified sand dunes led Coutts to identify two distinct cultural
phases. The older phase, which he termed Yanakie A, was
radiocarbon dated to 6500-3000 B.p. and characterized by
the exploitation of rocky shore shellfish such as Turbo spp.,
Lunella undulata, and Cellana tramoserica. Stone artifact
assemblages were dominated by exotic quartzite and
included backed blades and retouched flakes. The later
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Figure 1. The study area. A) Location of study area showing localities mentioned in the text, including Wilsons Promontory, 90-Mile Beach, Nooramunga Marine
and Coastal Park, Port Albert, McMillan Bay, and the Brataua site complex. B) View northeast towards the Brataua site complex, with Albert River visible in the
background. C) View south along Old Port beach. D) View across McMillan Bay, showing extensive mudflats and mangrove forest.

phase, Yanakie B, dates to the past 1000 years and focused on
the exploitation of pipi (Latona deltoides). Stone artifacts
consist of flakes, cores, and edge-ground axes made from
local marine chert (“flint”) and quartz (Coutts 1967, 60).
Coutts (1967, 49; 1970, 32, 124) suggested a possible hiatus
in coastal occupation between 3000 and 1000 B.p. However,
he also noted the possibility of site loss through dune erosion
followed by later periods of dune rebuilding and occupation
(Coutts 1967, 49-50).

At Great Glennie Island, 7 km offshore from the western
coast of Wilsons Promontory, Rhys Jones and Jim Allen
excavated a small granite rockshelter in 1980, which they
named Glennie Island Cave (Jones and Allen 1979, 1980;
see Fullagar 2015 for summarized details of the Jones and
Allen [1985] unpublished excavation report). The excavation
revealed five distinct shell-rich layers stratigraphically separ-
ated from each other by culturally sterile grit layers. The
authors suggested that the shell layers represent a sequence
of rare and short-term visits each dating within the past

1500 years. The stone artifact assemblage was similar to
Coutts’ (1970) Yanakie B artifact assemblage, consisting of
local quartz and introduced marine chert (“flint”). The fau-
nal remains were dominated by seal, seabird, and fish
bones and rocky shore mollusks such as Cellana tramoserica,
Lunella undulata, and Mytilus spp. (Fullagar 2015; Jones and
Allen 1979, 5; see also Fullagar 1986; Gaughwin and Fullagar
1995, 45-46).

Through his analysis of archaeological sites around the
Gippsland Lakes, Hall (1989) suggested that sites were
concentrated near permanent or semi-permanent fresh-
water, with the size of sites and density of artifacts greatest
near lakes, streams, swamps, and wetlands (see also Wesson
and Beck 1981). He concluded that most campsites were
located on gently sloping, well-drained ground elevated
above the local water source, such as on coastal dunes,
river terraces, along creek lines, and the margins of lakes,
swamps, and claypans. He further noted that coastal sites
were largely shell middens, many being associated with
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stone artifacts and some containing evidence of cooking
activity. Slightly inland, the coastal hinterland sites consist
more of stone artifact scatters and sometimes include scarred
trees (Hall 1989).

In the largest field-based study yet undertaken in coastal
Gippsland, geographer Kieran Hotchin (1990; see also
Hotchin and May 1984) investigated occupational spatial
patterns and temporal trends of the Gippsland Lakes-90-
Mile Beach for his Ph.D. dissertation, concluding that for
this region, the archaeology can be divided into three basic
coastal site types, each attributable to a distinct chronostrati-
graphic phase: 1) shell middens of estuarine cockle (Anadara
trapezia) and mud oyster (Ostrea angasi), together with
introduced silcrete backed and other small artifacts (together
termed “microliths”) dating from 4000-3000 B.P., a period
when the lakes were estuarine; 2) thin scatters of pipi shell
(Latona deltoides) and sparse quartz artifact assemblages
common along the coastal foredunes and dating to within
the past 1000 years; and, 3) thicker middens of pipi shell
(L. deltoides) with quartz artifacts, silcrete small artifacts
and bone points located in back-beach landforms, also dating
to the past 1000 years. Noticeably absent from this scheme
are sites dating from 3000-1000 B.P., which Hotchin (1990,
196-198) attributed to a hiatus in coastal occupation—as
Coutts (1970) had also tentatively done for Wilsons Promon-
tory to the west—possibly because of the termination of shel-
tered estuarine conditions at and near Jack Smith Lake
around 3000 B.p.

Most recently, in 1995, Russell Mullett and Ian McNiven
conducted archaeological surveys in the Nooramunga Mar-
ine and Coastal Park between Wilsons Promontory and the
southern end of 90-Mile Beach. The surveys focused on
three areas along mainland sections of the coast (Rankins
Hill, Tarra River, and Robertsons Beach) and on the larger
Nooramunga islands (Little Snake, Snake, Sunday, Clonmel,
and St. Margaret). Their main aim was to better understand
the history of coastal and island use in southern Gippsland
(McNiven 1995, 2000). McNiven (2000) reported 10 shell
middens and 15 isolated stone artifact sites, mostly located
along the mainland coast at the mouths of the Albert and
Tarra Rivers. Mainland shell midden sites contained oyster
(Ostrea angasi), spindle (Pleuroploca australasia), mud
cockle (Andara trapezia), venerid (Katelysia spp.), mussel
(Mytilus edulis planulatus), top (Austrocochlea spp.), trum-
pet (Cabestana spengleri), and pipi (Latona deltoides) shells.
Stone flakes and cores were mainly made of quartz, with les-
ser quantities of quartzite, flint, grey silcrete, and brown
chert. No formal tools or retouched flakes were found. On
the islands, the shell assemblages were similarly dominated
by oyster (Ostrea angasi), with spindle (Pleuroploca australa-
sia) and venerid (Katelysia spp.) shells also present but less
common. None of the shell middens on the islands contained
stone artifacts. McNiven (2000, 27, 30) suggested that the
recorded sites probably dated to the past 3000 years and
that they were all most likely younger than 1000 years old,
as quartz-dominated assemblages were regionally associated
with sites dating to the past 1000 years (Hotchin 1990).

Consistently, two distinct phases of coastal occupation
have thus been proposed or applied by the various archaeol-
ogists who have undertaken primary research across the Wil-
sons Promontory to Gippsland Lakes-90-Mile Beach coast
(Hotchin 1990, 195-197). However, such research has been
limited in scope, involving very limited dating of deposits,

and each research program has significantly relied on its pre-
decessor(s) to characterize the age and characteristics of each
chronostratigraphic phase. The earliest of the two phases is
dated between 6000 and 3000 years ago (Hotchin uses
“B.p.” and “years ago” interchangeably, which was common
practice in Australia until the 1990s) and is marked by the
presence of: 1) backed and other small artifacts (Hotchin’s
“microlithic industries”); 2) the use of introduced raw
materials; and, 3) the exploitation of estuarine shellfish
(e.g. Anadara sp. and Ostreidae). This phase almost simul-
taneously terminates alongside the hydrological change (ces-
sation of tidal exchange and sheltered marine conditions)
that took place at Jack Smith Lake around 3000 B.p. It is
uncertain, though, whether this hydrological change
occurred earlier, between 4500 and 4000 “years ago/ B.P.,”
elsewhere in the Gippsland Lakes region (Hotchin 1990,
196).

The later phase, which spans the past 1000 years, follows
an apparent hiatus in coastal occupation dating from 3000-
1000 B.P., as suggested by both Hotchin (1990) and Coutts
(1970). It is characterized by 1) a decline in backed and
other small artifacts (“microlithic industries”); 2) the use of
local stone raw materials, especially quartz; 3) the use of
specialized coastal technologies (nets and tied-bark canoes,
as indicated by ethnography); and, 4) the exploitation of
open-ocean sand-dwelling pipi (L. deltoides) and rocky
shore mollusks (e.g. Cellana tramoserica and Lunella undu-
lata) (Hotchin 1990, 195-202). The exploitation of pipi
(L. deltoides) and the abandonment of backed artifact tech-
nologies in the past 1000 years is consistent with broader
trends also observed for other parts of mainland southeast-
ern Australia, including beyond GunaiKurnai Country
(Coutts et al. 1976; Godfrey 1989; Hiscock 1986, 1994; Pres-
land 1983; Simmons and Irish 1977; Sullivan 1982). For the
shellfish foraging, these long-term changes have been inter-
preted by some researchers as responses to regional sea
level stabilization and the expansion of sandy shorelines
that favor pipi habitats (Coutts 1970; Hotchin and May
1984). Island-use in the Gippsland region has been explained
as the scheduling of seasonal resource exploitation (fish,
birds, and seals) (Gaughwin and Fullagar 1995) or as stra-
tegic refuges during periods of social unrest (McNiven
2000). It should be noted that much of the early work in
Gippsland focused on regional surveys and intact middens,
while the current study diverges by investigating small,
damaged, and vulnerable sites.

The Brataua Archaeological Sites

Here, we report on two newly excavated sites in Noora-
munga Marine and Coastal Park east of Corner Inlet in
southern Gippsland. Together, Nooramunga Marine and
Coastal Park and Corner Inlet form an infilled sedimentary
basin of some 600 km? This basin is delineated in the
south by the granitic peninsula of Wilsons Promontory,
with unconsolidated sandy barrier islands forming its eastern
margin and protecting the hinterland from deep-water ocean
swell (see Figure 1). Nooramunga Marine and Coastal Park
consists mainly of shallow,<2m deep sand and mud
banks separated from each other by a complex series of 3-
10 m deep channels (Figure 2). The islands forming the sea-
ward margin of the estuarine system are predominantly
sandy. They are characterized by a series of complex
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Figure 2. A) Lidar view and elevation across Nooramunga Marine and Coastal Park relative to MSL. B) Geomorphic map of the study area, near the mouth of the

Albert River, Langsborough.

foredunes reaching an elevation of up to 10 m above mean
sea level (MSL), with the islands generally at around an
elevation of 5m above MSL. Behind these sandy barrier
islands, salt marsh and mangrove communities occur.
These vegetation communities are found on the landward
side of the sandy barrier islands, as well as forming islands
in their own right. These mangrove-dominated islands are
lower in elevation, ranging between 0.5 and 1.5 m above
MSL (see Figure 2). The barrier and mangrove islands are
undated but, based on the regional geomorphology (Ken-
nedy et al. 2020a), are almost certainly Holocene in age.
The region experiences mild, wet winters and warm, slightly
drier summers (Land Conservation Council 1980). Today,
the intricate waterways of Nooramunga Marine and Coastal
Park and the deep offshore ocean attract amateur and com-
mercial fishers seeking flathead, garfish, snapper, King
George whiting, Australian salmon, and gummy shark. The
area also contains some of the most extensive tidal flats in
Victoria (McNiven 2000, 24; Rosengren 1989, 16), making
it a popular place for recreational clam and crab foraging
also. The region thus sees a high level of recreational traffic.

The archaeological sites

The archaeological sites discussed here are located on the
bank of the Albert River estuary in the Nooramunga Marine
and Coastal Park, 5 km northwest of the Port Albert town-
ship in Langsborough (see Figures 1, 2). Here, the embay-
ment consists of shallow estuarine waters and broad
intertidal fine sediment flats. The foreshore environment

supports stands of mangrove forest (Avicennia marina) in
the low intertidal zone before sharply transitioning into
high intertidal salt marsh dominated by beaded and shrubby
glassworts (Salicornia quinqueflora, Sclerostegia arbuscula,
and Suaeda australis) and pigface (Carpobrotus spp.)
(Figure 3). This region has a mean annual tidal range of
ca. 2m (Victorian Regional Channels Authority 2021),
with the high-tide mark terminating at the base of a near-
vertical cliff of mainly well-consolidated soft sediment, up
to 3 m in height, formed within an undated terrace likely
of Late Pleistocene age (Jenkin 1968). The surface of the ter-
race supports stands of coastal woodland and scrub domi-
nated by wattles (Acacia spp.), gums (Eucalyptus spp.),
she-oak (Casuarina glauca), shrubs (Erica arborea, Bursaria
spinosa, and Morella cerifera), and grasses (Gahnia filum and
Lomandra spp.). A number of traditional bushfood taxa are
also present around the archaeological sites, including cherry
ballart (Exocarpos cupressiformis), seaberry saltbush (Rhago-
dia candolleana), coast saltbush (Atriplex cinerea), pigface
(Carpobrotus spp.), and bracken fern (Pleridium esculentum)
(see Figure 3). Drinkable freshwater is available farther
upstream of the Albert River (inland of estuarine conditions)
and in local soaks obtainable less than 1 m below ground.
Quartz pebbles suitable for manufacturing artifacts can
also be found along the banks of the Albert River and
along the coast at the high-water mark. The nearest quartz
outcrops are located on Wilsons Promontory over 100 km
southwest by land or 40 km by boat and in the Haunted
Hill formation near Loy Yang approximately 70 km to the
north. Ethnohistorical sources record GunaiKurnai people
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Figure 3. Environmental setting of the Bratua site complex. A) View from the top of dune near Bratua 1 across McMillan Bay. B) Heavily eroded dune cliff below
Bratua 1. C) Low tide at McMillan Bay with mudflat, mangroves, and remains of old dock support visible. D) Top of the dune vegetation, including cherry ballart
(Exocarpos cupressiformis), near Bratua 2. E) Heavily eroded dune cliff near Bratua 2, with vegetation collapsing onto the beach. F) Mangrove and saltmarsh com-

munities adjacent to the eroding dune near Bratua 2.

travelling by bark canoe to Wilsons Promontory as a safe
place to take refuge and to Rabbit Island, off the Wilsons Pro-
montory eastern coast, to collect mutton birds and eggs
(Howitt n.d.; see also van Waarden 1989, 6-7, 11). Therefore,
GunaiKurnai people may also have accessed the Wilsons
Promontory quartz outcrop for raw materials from the
Langsborough region.

The archaeological deposits discussed here are found
within a loose sand sequence which forms a veneer 1-2 m
thick over an older terrace surface. The terrace is undated,
having only been qualitatively mapped in the 1960s as
being geomorphologically the same as that of the Inner
Barrier at Loch Sport 100 km to the northeast (Jenkin
1968), which is now known to be around 120,000 years old
(Oliver et al. 2018). However, subsequent geomorphological
research in the Gippsland Lakes also to the east (Kennedy
et al. 2020a, 2020b; Oliver et al. 2018) suggests this is unlikely
to be the case. The terrace’s elevation, morphology, and
structure imply it is likely to be marine in origin and Mid-
to Late Pleistocene in age. The sandy deposit in which the
archaeological sites are found extends across the Pleistocene
terrace on either side of the Albert River and is > 10 m thick
in places. To the southwest of the excavations, east-west-
oriented linear and parabolic dunes occur (see Figure 2).

At the mouth of the Albert River, there is one site (VAHR
8220-0081) listed on the Victoria Aboriginal Heritage Regis-
try, the state of Victoria’s official site registry. The site was
originally recorded as G.M.1. by Djekic (1981) during
archaeological surveys of the Latrobe Valley and southern
Gippsland. Djekic (1981) identified a shell midden contain-
ing Anadara sp. shells and quartz and silcrete stone artifacts
(including steep-edge scrapers) that had been exposed by a
road cutting. He considered site preservation to be very
poor due to severe erosion and bulldozer damage through
the site. VAHR 8220-0081 was again recorded in the 1980s,
this time as site OSB1 by Hotchin (1990). Hotchin described
the site as located at the crest of a bluff at the mouth of the

Albert River, judging its condition to be fair. He noted the
presence of estuarine cockle (Anadara sp.), oyster (Ostrea
angasi), and pipi (Latona deltoides) shells and stone artifacts
made of quartz and siliceous rock, including an asymmetric
“backed blade” (Hotchin 1990, 252). A conventional radio-
carbon date was obtained from a single surface shell (Ana-
dara sp.), yielding an age of 2860+ 70 B.p. (ANU-4974)
(Hotchin 1990, 170, figs. 7-14), which calibrates to 2694-
2231 cAL B.P. (95.4% probability) in OxCal v4.4 (Bronk
Ramsey 2009) and the Marine20 curve (Heaton et al.
2020). Subsequent site inspections of VAHR 8220-0081 by
Gunaikurnai Land and Waters Aboriginal Corporation per-
sonnel in 1993, 2006, 2021, and 2022 reported that the site
was relatively stable and the general area partially protected
by mangroves on the foreshore but that long-term stability
was unlikely and that floods, rising seas, and visitor impacts
would eventually result in site destruction. With this in
mind, the corporation selected VAHR 8220-0081 and the
immediate surrounding location for further research while
this was still possible.

We identified two distinct locations containing eroding
archaeological shell remains that were geographically 35 m
apart. We refer to these two sites as Bratua 1 and 2.° It
appears from the site records that both these sites, together
with other discrete scatters that have now disappeared,
were amalgamated into the single site (VAHR 8220-0081)
by Djekic (1981) and Hotchin (1990), who referred to it as
G.M.1 and OSBI, respectively. We conducted small archae-
ological excavations at Bratua 1 and 2. Our aim was to inves-
tigate the last remnants of the in situ archaeology of these
surface-exposed parts of the dune (see Figure 3).

Recent historical background

The Langsborough region was first visited by colonial settlers
in A.D. 1841 when they constructed a small settlement named
Seabank (later known as Old Port) on the eastern bank of the



Albert River (Stevens and Stevens 2007) (see Figure 1). Sea-
bank quickly became the principal town, port, and adminis-
trative center of Gippsland. The settlement was abandoned
two years later in favor of Port Albert (which had been
named New Leith until then), because its anchorage
consisted of deeper water more suitable for shipping activi-
ties (Stevens and Stevens 2007). The site of the Seabank
township, however, continued to be frequented by colonial
settlers and, in the first half of the 20th century A.D.,
became popular for camping and recreation such as boat-
ing, fishing, and swimming. Photos held by the State
Library of Victoria show visitors to the Seabank beach in
A.D. 1947 and depict the shoreline close to the Bratua
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archaeological sites (Figure 4). Comparing these photos
with the area today, there has clearly been significant
environmental change in the past 76 years—notably, the
colonization by mangroves at low tide elevations and salt
marsh at the high tide mark. Recollections by local resi-
dents who lived along the Old Port Road shoreline in
the 1970s and 1980s also describe an environment akin
to that of the mid-1900s (A. Macmeikan, personal com-
munication 2023). At the end of the 20th century A.D.,
McNiven (2000, 22-23, 24) described the Nooramunga
Marine and Coastal Park environment to include “water-
logged salt marshes” separated from open water by “long
stretches of low white mangrove shrublands (Avicenna

A

Figure 4. Coastline transformation. A, C, E) A.D. 1947 photos of Old Port beach (State Library of Victoria). B, D, E) Photos taken in 2023 from similar locations to the
A.D. 1947 photos indicate the enormous environmental changes that have taken place during the intervening period, particularly mangrove and saltmarsh

development.
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marina)” that extended “some 3 km up the Albert and
Tarra Rivers.” These records and recollections suggest
major environmental change for the Albert River estuary
in the latter half of the 20th century A.nD.—a shift from a
relatively open sandy embayment to a mangrove- and salt-
marsh-dominated shoreline. Both the mangroves and salt
marsh indicate a depositional environment and increased
protection for the terrace edge from locally wind-generated
waves.

The area continued to be used for popular recreation by
anglers, hikers, and campers well beyond the mid-20th cen-
tury A.D. The Seabank Caravan Park, located 200 m from the
archaeological sites, operated between 2002 and 2021, and
illegal camping was also known to take place on the spot
of the Bratua sites themselves before this practice was
ended a few decades ago when Parks Victoria blocked vehicle
access beyond the carpark (M. Holland, Parks Victoria and
Gunaikurnai Land and Waters Aboriginal Corporation, per-
sonal communication 2023). Currently, visitors walk on or
near eroding archaeological sites as they follow a small walk-
ing track down the dune-face to undertake inshore fishing or
to access the trailhead for the Old Port Trail walking track
(see Figures 1, 5).

The excavations

Bratua 1 is located in a sandy dune sequence at the top of the
exposed cliff-face. The land surface at the midden site is elev-
ated 4.28 m above MSL and 2.68 m above the foreshore (base
of the eroded cliff). Here, a 1 x 1 m excavation square was
laid, its west-east axis aligned along a bearing of 135° to fol-
low the orientation of the cliff's edge (see Figures 3, 5). The
square was positioned to include a large part of a small con-
centration of shell visible from the eroding dune at the top of
the cliff face. The excavated area was reduced to 1 x 0.5 m
and then again to a single 0.5 x 0.5 m quadrant during the
course of the excavation to avoid matrix disturbances (an
insect burrow, ant nest, and minor voids) (Figure 6). Upon
completion of the excavation, the base of the square was
manually augered for a further 115 cm. As 77 cm of deposit
had been archaeologically excavated above the top of the
auger sequence, the total depth of the sediment sequence
from the present land surface is 1.92 m (the base of the
auger hole is at 2.38 m above MSL). This represents the
total sediment sequence available for geomorphological
analysis.

Bratua 2 is located on top of the same dune formation,
35 m northwest and 2.4 m downslope of Bratua 1. Its surface
is at an elevation of 2.93 m above MSL. Here, a 0.5 x 0.5 m
excavation square was aligned north-south, 7.8 m back
from the eroded seaward edge of the dune. A dispersed scat-
ter of fragmented Anadara sp. shell was present 2.5 m away
towards the foreshore. The excavation square was not posi-
tioned over the dispersed shell because an access track had
been artificially cut through this part of the site sometime
in the A.D. 1900s, disturbing not just its present surface but
also slightly deeper down. Since then, the depression has
acted as a shallow drainage channel, further eroding subsur-
face deposits (see Figures 3, 5). The drainage channel abuts a
rabbit warren that had brought larger Anadara sp. shells to
the surface (Figure 5B). The excavation square was situated
just north of the old track to explore the subsurface extent
of the Anadara sp. shell midden and to investigate the age

and characteristics of its remnant in situ deposits. Bratua 2
is probably also a part of Djekic’s (1981) site G.M.1. and
Hotchin’s (1990) OSB1, where each had identified an Ana-
dara sp. surface scatter. However, there were no sign of the
oyster or pipi shell that Hotchin (1990, 252) had specified
at or near this location, nor of the quartz and silcrete stone
artifacts recorded by both in the 1980s.

The excavations at both Bratua 1 and 2 proceeded in
arbitrary excavation units (XUs) averaging 2.9 cm thick
at Bratua 1 and 2.7 cm thick at Bratua 2, following the
stratigraphy. The position of individual pieces of charcoal
and stone artifacts was recorded in three dimensions and
the items individually bagged. Bulk sediment samples
were collected from each XU for sediment analyses. Exca-
vated sediments (other than the sediment samples) were
dry-sieved in 2 mm mesh in the field, and the sieved frac-
tion was bagged and labeled for subsequent wet sieving
(again in 2 mm mesh), air drying, and sorting under con-
trolled laboratory conditions at Monash Indigenous Studies
Centre, Monash University. Individual pieces of charcoal
and marine shell from the excavations were sent for radio-
carbon dating to the Waikato Radiocarbon Dating Labora-
tory in New Zealand.

Results
Bratua 1

Bratua 1 was excavated to a maximum depth of 77 cm. The
excavation progressed for a further 40 cm depth beyond
the lowermost archaeological materials (excepting charcoal),
with hand augering indicating the clay terrace lay a further
64 cm below the base of the pit. Neither bedrock nor basal
clays were reached. Four distinct stratigraphic units (SUs)
were identified. From top to bottom: SU1 is the thin surface
layer consisting of fine, matted grass rootlets and loose leaf
litter. SU2 is a loose sand with recent cultural debris lying
flat on a paleo-surface represented by the base of SU2. SU3
is an unconsolidated, fine sand with dispersed charcoal and
a dense scatter of shallow-marine shell and small stone arti-
facts, most of which occur adjacent to but away from the
shell concentration. SU4 is an unconsolidated, fine, white
sand that increasingly grades to yellowish with depth (see
Figure 6).

Chronology

Eight radiocarbon determinations were obtained (Table 1).
Five of these are on individual pieces of charcoal. Three of
the charcoal samples were collected in situ from XU8 (Wk-
56240: 1239 + 19 B.P.) and the northern profile, correspond-
ing to XU10A (Wk-56241: 1262+19 B.p.) in SU3 and
XUI12A (Wk-56243: 2948 + 19 B.P.) in SU4. Two charcoal
samples were obtained from XU22 in SU4 and were collected
from the sieve (Wk-56621: 8120 + 23 B.P.; Wk-56622: 8567 +
25 B.P.). Three radiocarbon determinations were obtained
from Katelysia spp. shell valves taken from the sieve from
XU6A (Wk-56618: 1524 +13 B.P.) and XU8A (Wk-56619:
1540 + 14 B.p.) at the SU2-SU3 interface and XU13A (Wk-
56620: 1547 £ 14 B.p.) in SU4. The radiocarbon ages were
calibrated in OxCal v4.4 (Bronk Ramsey 2009) using the
SHCal20 (Hogg et al. 2020) atmospheric curve for the char-
coal dates and Marine20 (Reimer et al. 2020). Calibrated
results (95.4% probability) indicate that the site was occupied
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sometime after 3170-2960 cAL B.P. (see below), with fre-
quentation continuing and becoming more common around
1260-1060 CAL B.P., when shellfish gathering intensified (see
Figure 6).

Cultural materials

The excavation recovered recent cultural debris across SU1
and SU2, lying flat on a paleo-surface. This recent debris
includes broken glass, metal, plastic, aluminum foil, a

cigarette filter, a plastic toy spider, and fishing equipment
(fishing lure and swivel connector) and was recovered
from XU1-XU6A and XU9C (a large spider hole partly
infilled with down-fallen sediment and isolated during
excavation as a small disturbance feature) (Figure 7).
These materials are consistent with the popular rec-
reational use of this area since at least the mid- A.D.
1900s, as documented by historical records and recent
oral testimony. A thin but dense scatter of shell was
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Table 1. AMS radiocarbon age determinations for Bratua 1 and 2 excavations. Age calibrations were performed in OxCal v4.4 (Bronk Ramsey 2009) using the
SHCal20 atmospheric curve (Hogg et al. 2020) and Marine20 (Heaton et al. 2020) data for marine shell samples with a AR value of -123 + 22 years from eight
marine shells obtained between Wilson’s Promontory and Lakes Entrance (Ulm et al. 2023).

Sample Weight Conv. 1C Calibrated Age (cAL B.p.)
Lab ID XU* ] Sample Material (9) 8'3C (%0) Age (8.p.) 68.3% prob. 95.4% prob. Median
Bratua 1
Wk-56618  6A 2-3 interface  marine shell Katelysia spp. 0.77 -24+04 1524+13  1120-960 1190-900 1040
Wk-56619 8 2-3 interface  marine shell Katelysia spp. 0.86 -1.1+04 1540+14  1130-980 1220-920 1060
Wk-56240 8 3 charcoal 0.13 1239+19 1180-1060 1180-1060 1110
Wk-56241  northern 3 charcoal 0.17 1262+19 1170-1070  1260-1060 1220
profile
Wk-56620 13A 4 marine shell Katelysia spp. 0.54 -20+£04 1547+£14 1180-950 1240-950 1090
Wk-56243  12A 4 charcoal 0.62 2948 +19 3150-2990  3170-2960 3050
Wk-56621 22 4 charcoal 0.15 -26.5+ 8120+23 9090-8990 9130-8780 9010
0.4
Wk-56622 22 4 charcoal 0.07 -27.2+ 8567 £25 9540-9490 9550-9470 9510
0.4
Bratua 2
Wk-56441 5 2 charcoal 0.06 208+ 16 60-0 100- -10 30
Wk-56698 5 2 marine shell Anapella 0.23 452+£19 100- -10 200--10 60
cycladea
Wk-56442 22 5 charcoal 0.2 1703+ 16 1580-1530  1590-1520 1560

*WKk-56243 (collected in situ) is considered at greater depth than Wk-56620 (collected from sieve) due to the slope of the ground surface.

recovered from SU3 that dates to between 1260-1060 cAL
B.P. and 1190-900 cAL B.P. (see Table 1). This dense shell
scatter overlies SU4, containing an assemblage of small
quartz artifacts and sparse shell remains that were depos-
ited from 3170-2960 caL B.p. until the base of the dense
shell scatter at 1260-1060 caL B.p. (see Figure 6, Table I,
Supplemental Material 1).

There is very little stratigraphic overlap between the low-
ermost plastic and glass items (down to XU6A in the SU2-
SU3 interface) and the archaeological shell and stone artifact
horizon (XU6A-XU10A) that peaks in SU3, indicating good
chronostratigraphic integrity (see Figure 6). Below XU4, in
the SU2-SU3 interface, the recovered fragments of glass
and plastic were tiny (totals: XU5A=0.05g, XU6A=
0.01 g, and XU9C=0.01 g). Mixing with the very top of
the archaeological shell horizon only occurred on a paleo-
surface that represents an old treadage zone.

Charcoal was found in all XUs and peaks in XU4-XUS5,
which together comprises 36.5% (238.6 g) of the total recov-
ered charcoal. Charcoal is abundant from XU3-XU11 in SU2
and SU3 before steadily declining down to XU16 (in SU4).
There are minor increases in charcoal abundance in
XU18-XU19 (17.8 g; 2.7%) before a continued decline to
XU22 at the base of the excavation (see Figure 6). The
large XU4-XU5 peak in charcoal corresponds to the level
of the recent cultural materials (plastic, glass, etc.) and rep-
resents the post- A.D. 1900s period of recreational use (see
above). The charcoal abundance in SU3 is consistent and
stable from XU7-XUll and corresponds with peaks in
shell and stone artifacts (see Figure 5).

Shell is present in every XU from XU1-XU13A, with the
deepest XU13A shell occurring at the SU3-SU4 interface,
representing a paleo-floor (see Figure 6, Supplemental
Material 1) (NISP: 811, MNI: 53, and weight: 188 g). Shell
density is greatest in XU6A-XU10A in SU3, with more
than 40% of the shell from the midden feature coming
from XU8 by all quantification metrics (NISP: 321, MNI:
26, and weight: 95.2 g).

The recovered shell consists almost entirely of the sand
cockle, Katelysia spp., which has a total NISP of 799, MNI
of 50, and weight of 184.7 g (see Figure 7). In southern Aus-
tralia, the genus Katelysia is represented by three species—
Katelysia peronii, K. rhytiphora, and K. scalarina—all of

which are broadly distributed across the temperate coastline
(Boyd 2011; Heldt and Mayfield 2020). These morphologi-
cally similar species are notoriously difficult to distinguish
even when live-collected. Katelysia spp. are soft-shore-dwell-
ing bivalves common to intertidal sand flats and shallow
estuarine and marine embayments (Roberts 1984). They
are most commonly found from the shoreline to a depth of
5m but may be located up to 30 m depth (Boyd 2011;
Heldt and Hart 2021). In South Australia, where the size of
Katelysia spp. shells has been studied in greatest detail, the
shell has a maximum length of 55 mm, but today they are
more often found with maximum lengths of 30-40 mm
(Boyd 2011; Miller-Ezzy, Stone, and Li 2021). The species
are reproductively mature at 23-31 mm length. However,
differences in maturity occur between species and locations
(Heldt and Hart 2021). Most of the Katelysia spp. remains
from Bratua 1 were too fragmented to obtain reliable size
measurements. Where measurements could be obtained,
the harvested sand cockles were all of a similar size and
reproductively mature (median shell length: 27.73 +
2.30 mm, n = 17) (Supplemental Material 2).

The other identified shell taxa at Bratua 1 are the bivalve
Anapella cycladea and gastropod Littorinidae, both of which
came from XUl only and are thus associated with recent
camping activity and sediment disturbance. A. cycladea are
endemic to southeastern Australia and occupy sheltered
estuaries and mudflats in sandy or muddy substrates (Boyd
2011). The species currently inhabits the Albert River estuary
and was sighted in great numbers as both live individuals and
tidally deposited valves in the intertidal zone near the exca-
vation. Littorinidae, or periwinkles, are broadly distributed
across Australia and can occupy a range of hard-substrate
environments, including mangrove forests.

Stone artifacts were recovered from XU3A-XU14A (n=
57), with the majority (n =30; 52.6%) coming from XU9A-
XU11A (see Figure 6). The stone artifacts were analyzed to
determine whether raw materials were likely to have been
collected locally and flaked on-site, to investigate discard
rates, and for traces of use including expedient manufacture
or curation and single use. We focused our analyses on raw
materials, artifact types (core, flake, or flaked piece), the pres-
ence of cortex, rates of fragmentation, and lithic refit (to
inform on discard rates and taphonomy).
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Figure 7. Remains recovered from the Bratua 1 (A-G) and Bratua 2 (H) excavations. A) glass from XU2A; B) metal from XU3A; C) fishing lure from XU1; D) plastic toy
spider from XU3A; E) longitudinally refit quartz flake from XU10A; F) primary quartz flake (with cortex) from XU4; G) Katelysia spp. shell from XU8; and, H) Ostreidae

shell from XU5.

Almost all of the stone artifacts are made of quartz (n =
56; 98.3%), with the addition of a quartzite flaked piece (n
=1; 1.7%). Within the quartz assemblage, the dominant arti-
fact type is flaked pieces (n =48; 85.7%), followed by flakes
(n=7; 12.5%) (all coming from between XU9A and
XU13A) and one bipolar core fragment from XU9A (n=1;
1.8%) (see Figure 7). Cortex is present on three flakes only.
Of these, two (from XU4 and XU13A) are primary flakes
(evidencing completely cortical dorsal surfaces). The other
is a secondary flake (with partial cortical dorsal surface)
from XUI10A. Together, the use of quartz as the dominant
raw material, presence of primary and secondary flakes,
and predominance of flaked pieces suggests that quartz peb-
bles from the banks of the Albert River ca. 300 m to the west
and along the coast at the high-water mark within a few
meters of the site were the source of raw materials.

Three of the seven flakes are complete flakes. They came
from XU10A, XU11A, and XU12B. The XU10A flake bears a
crushed distal margin, suggesting hard-hammer bipolar per-
cussion (Andrefsky 2005). Two of the four fragmented flakes
are proximal flake fragments that came from XU9A and
XUI3A. The other two are conjoining longitudinally split
flakes from XUI10A. Each has a crushed distal margin,
again signaling bipolar flaking. The original artifact could
have broken during manufacture or through trampling.
Bipolar flaking on generally heavily faulted quartz pebbles
such as those of this region produces angular shatter consist-
ent with the high abundance of flaked pieces in the quartz
assemblage (n = 48; 85.7%). The presence of two conjoining
small fragmented flakes in XU10A indicates good chronos-
tratigraphic integrity. Overall, the presence of discarded
flakes displaying cortex and breakage through reduction, as
well as complete flakes and a core, indicates that the Old

Ancestors manufactured stone tools on-site. Given the
reasonably high rate of complete flake discard (n=3;
42.9%), they were probably by-products of expediently
made, single-use tools for the particular task at hand.

Bratua 2

Bratua 2 was excavated to a maximum depth of 67 cm. Exca-
vation ceased in culturally sterile sand 45 cm below the low-
ermost cultural materials. Five SUs were identified. SU1 is an
unconsolidated, uncompacted sand containing leaf litter
below a thin surface layer of moss. SU2 is an unconsolidated,
uncompacted fine sand that contains recent objects such as
plastic and glass, as well as occasional marine shell and dis-
persed charcoal. SU3 and SU4 are unconsolidated, slightly
compact silty sand. SU3 contains dispersed charcoal, with
noticeably few charcoal fragments in SU4. SU5 is a very com-
pact silty sand, more yellow-brown in color than the over-
lying grey-brown stratigraphic units and containing
dispersed charcoal (see Figure 6, Supplemental Material 1).

Chronology

Three radiocarbon determinations were obtained (see Table
1). Two of these were on individual pieces of in situ charcoal
from XU5 in SU2 (Wk-56441: 208 + 16 B.p.) and XU22 in
SU5 (Wk-56442: 1703 + 16 B.P.). The third came from an
in situ Anapella cycladea valve in XU5 (Wk-56698: 452 +
19 B.p.). Calibrated results indicate that the base of the exca-
vated deposit formed sometime between 1590 and 1520 CAL
B.P. The XU5 ages indicate that the marine shell dates within
the uncertainty range 200- -10 CAL B.P., and the charcoal
from the same XU and associated with an Ostreidae shell



dates to within 100- -10 cAL B.P., essentially most likely
within the past 100 years (see Table 1).

Cultural materials

The vertical distribution of recent litter (plastic, glass, etc.)
largely overlaps with the SU2 shell and overlies a charcoal
peak at the SU2-SU3 interface (see Figure 6, Supplemental
Material 1). Most of the shell dates to within 200- -10 cAL
B.P. based on the XU5 shell and charcoal dates. Charcoal is
abundant at the 1590-1520 cAL B.P. level, but no other cul-
tural remains occur so far down (see Table 1).

Marine shell occurs in XU4 (in SU2), XU5 (SU2-SU3
interface), and XU8 and XU9 (SU3). In total, shell has a
NISP of 45, MNI of three, and weight of 45.7 g (see Figure
6, Supplemental Material 1). Most of the shell is Ostreidae
(NISP =42, MNI =1, and weight=42.3 g) from XU4 and
XU5. The Ostreidae fragments are likely to be from the
southern mud oyster, Ostrea angasi, which is common in
estuarine embayments of this part of Victoria, as well as in
other coastal Victorian middens (Hotchin 1990; McNiven
2000). A single Anapella cycladea valve also occurs in XU5
(see Figure 7) No Anadara sp. shell was found in the exca-
vation, despite its presence on the eroded surface 2.5 m
away (see Figure 5).

Discussion

Since A.D. 1841, the area of the Bratua sites has been used as
an early colonial settlement, major port, animal paddock,
holiday park, and popular recreational camping, fishing,
and hiking location. In the past 80 years, the sites” environ-
ment changed from an open sandy estuarine beach to a man-
grove sea-front with associated backing salt marsh. This
recent change has led to a slowing of the cliff’s rate of retreat,
as evidenced by the vegetated talus now covering much of the
terrace’s edge. Noticeably, the area of active retreat now
appears to be restricted to those areas immediately in front
of Bratua 1, where a small, relatively open sandy beach
(devoid of mangroves) remains. Given all these taphonomic
factors, it comes as no surprise to find that the visible (sur-
face and dune-exposed) remnant archaeology is highly
damaged and nearly entirely gone. Indeed, a visit to the
site five months after the completion of the excavations
revealed noticeable further dune-face collapse some 6 m
southeast of Bratua 1. The part of the dune that collapsed
onto the foreshore contained a previously unknown
archaeological assemblage of Katelysia spp. shell at what
appears to have been a similar depth as the excavated
shell horizon at Bratua 1 (Figure 8). No such shell was
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previously visible in the intact dune profile at the location
of this recent collapse. This suggests that the Bratua 1
excavation may have captured the very back (landward
extant) of a complex of small, single-event shell middens
and that much or all of this shell midden complex has
already eroded into the bay. Furthermore, as the Bratua
1 and 2 excavations did not recover the silcrete artifacts,
formal tool types, and Anadara sp. and Latona deltoides
shell taxa that Djekic (1981) and Hotchin (1990, 170,
252-256) had described from surveys undertaken in the
1980s, we can conclude that extensive, perhaps cata-
strophic site loss of VAHR 8220-0081 has taken place
over the intervening ca. 30-40 years. The Anadara sp.
remains eroding out of the rabbit warren and drainage
channel near Bratua 2 probably represent a localized
short-duration camp similar to those described by Djekic
(1981) and Hotchin (1990).

Overall, the archaeology of Bratua 1 and 2 indicates that
the Old Ancestors repeatedly returned to the study area for
resourcing activities and that they did so from at least
3170-2960 caL B.p. This was a place to gather inshore
shellfish, collect quartz raw materials, and likely forage
important coastal plants, as evident from dense and varied
locally growing bushfoods, and to access potable water. At
Bratua 1, the Old Ancestors shellfish gathering along the
coast was particularly visible from at least 1260-1060 CAL
B.P. until 1190-900 caL B.p. Here, the small, horizontally
constrained dense shell scatter, some 40 cm wide, coupled
with the recurrence of individual shell sizes of a limited
range, suggest that shellfish foraging was a one-off event,
rather than an intensive, continuous activity at this particular
site. However, the presence of multiple small shell middens
in close proximity indicates that people repeatedly returned
to the area to make small, single occupation camps where
they collected shellfish from the open shoreline. The Bratua
2 results suggest that shellfishing activities (including for
Ostreidae) continued in this area until the early 20th century
A.D. (see Table 1). Charcoal was recovered alongside the Bra-
tua 1 and 2 shell remains, but no evidence of burning was
noted on the shells themselves. The presence of charcoal
and notable ashy horizons along hundreds of meters of the
exposed dune-face signals more than campfire events and
points to landscape-scale cultural burns across the region
(for “cultural burning,” see Buettel et al. 2023). The paleoe-
cological evidence for this will be reported elsewhere.

Historical observations by Fred McCarthy (1941, 23, cited
in Coutts 1967, 133) from the northern New South Wales
coast reported that Aboriginal peoples there took pipi
(L. deltoides) to fireplaces, extracted the animals, and roasted

Figure 8. View of recent (2023) dune collapse southeast of Bratua 1. A) Eroded dune collapse on the foreshore (yellow box). B) Close view of collapsed dune
(yellow box) showing location of midden remains. C) Katelysia spp. shells contained in dune collapse (yellow arrows).
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the meat in the ashes. The Bratua 1 and 2 shellfish may have
been prepared in a similar way or eaten raw. The presence of
Katelysia spp. remains at Bratua 1 from ca. 3170-2960 caL
B.P. until at least 1190-900 cAL B.P. indicates that, at the
time of collection, the intertidal zone’s substrate would
have been sandier than the current silty intertidal sediment
flats and would have more closely resembled the A.p. 1947
historic images than the present-day environment (see
Figure 4). It is worth emphasizing that the sedimentology
of the Port Albert River estuary may also have been different
when the sites were occupied. Evidence from estuaries else-
where in Victoria (Kennedy et al. 2020b, 2021) shows that
this type of coastal system can infill rapidly. In addition, in
Venus Bay (70 km to the west), it has been shown that man-
grove islands, similar in shape to those offshore of the exca-
vation, can form within a century (Kennedy et al. 2017). It is
highly likely that the entire Port Albert River estuary at the
time of Bratua 1 and 2’s occupation was more open than it
is today. The presence of primary and secondary flakes
with cortex suggests that quartz nodules were then collected
from local sources such as the Albert River mouth that is pre-
sently 300 m west of the Bratua site complex and flaked expe-
diently. Given the age of the ash-stained SU3, beginning ca.
1260-1060 cAL B.p. and ending ca. 1190-900 CAL B.P. at the
base of SU2 (containing recent cultural material), corre-
sponds with the dominant period of artifact and shell depo-
sition at Bratua 1, the implication is that people repeatedly
returned to this area to clear the undergrowth with fire
and to camp in small groups that gathered local, especially
coastal, resources (see Table 1).

In addition to shedding light on the specific activities
that the Old Ancestors undertook in this location, as
described above, the Bratua 1 and 2 excavations also enable
a greater understanding of what we thought we knew about
the regional pattern of occupation going back some 3000
years. Until now, archaeological interpretations of southern
Gippsland’s archaeology divided sites into three broad types
based on their contents and largely assumed (due to dating
constraints of the time) chronology: 1) shell middens con-
taining estuarine cockle (Anadara sp.), mud oyster (Ostrei-
dae), and backed and other small artifacts manufactured
from introduced silcrete (3000-4000 B.p.); 2) thin pipi
(Latona deltoides) scatters with sparse quartz assemblages
in coastal foredunes (1000 B.P.-mid-A.D. 1800s); and, 3)
thicker pipi (L. deltoides) middens with quartz artifacts,
small silcrete artifacts, and bone points in back-beach
environments (1000 B.P.-mid-A.D. 1800s). However, based
on its excavated materials and dating, Bratua 1 does not
neatly fit into any of these three categories. The site was
occupied between ca. 3170-2960 caL B.p. and 1190-900
CAL B.P., outside the expected range, as, under the prevalent
archaeological phase model, quartz artifact assemblages
would be associated with occupation dating to the past
1000 years (note that the model is based on uncalibrated
radiocarbon ages, but this does not significantly affect Bra-
tua 1’s ill-fit). The Bratua 1 radiocarbon dates exceed this
by some 2000 to hundreds of years, falling into what had
been thought to be a hiatus in regional coastal occupation
dating between ca. 3000 and 1000 B.p. (Coutts 1970;
Hotchin 1990). The Bratua assemblage is dominated by
the sand cockle, Katelysia spp., a shell taxon that, with
the exception of McNiven (2000, 27), had not previously
been reported from middens of this area. Its characteristics

had not, therefore, been incorporated in Coutts’ and
Hotchin’s models of coastal occupation. The Bratua 2
radiocarbon results show that Aboriginal families contin-
ued to return to and use the area in consistent ways into
the 19th and perhaps 20th centuries A.D. Future research
in coastal Victoria requires more original field research
combined with robust dating programs to investigate the
occupational trends for the region at nested spatial scales.
To truly interpret these patterns, research must also con-
sider trends in landform development and change and
their associated habitat dynamics.

Conclusion

A decade ago, Rowland, Ulm, and Roe (2014, 37) drew atten-
tion to the “few robust site monitoring programmes that
focus on identifying the causes and directions of change in
the coastal zone and the impacts that these changes have
on heritage places.” Since then, researchers in Australia
have increasingly developed and implemented methods to
better monitor coastal cultural heritage places that are
under threat from environmental factors, including human
activities (e.g. Birkett-Rees et al. 2022; Carmichael et al.
2018; Daly et al. 2022). Excavations at Bratua 1 and 2 demon-
strate that highly vulnerable (“almost gone”) archaeological
sites can retain strong research potential to tell the stories
of the past, about people and places and the activities they
undertook.

Past shoreline occupation remains poorly understood for
many parts of Australia, and this is compounded by the loss
of Pleistocene and Early Holocene coastal sites and land-
scapes through post-glacial sea level rise, as well as by habitat
fluctuations. Vulnerable coastal sites and landscapes will
often need to be prioritized for monitoring, test or salvage
excavation, and management before they are lost, a future
that may be imminent in some cases. The results of the Bra-
tua 1 and 2 excavations raise important questions regarding
Victorian, and indeed southeastern Australian, archaeology.
Notably, 1) is the regional coastal occupation hiatus (3000
1000 B.p.) a true phenomenon or a function of sampling
bias, occupational patterns relating to past coastal habitat
fluctuations or recent taphonomic factors that resulted in
site loss? 2) Should quartz and pipi (L. deltoides) exploitation
truly be temporally constrained to the past 1000 years in
regional occupation models? 3) Beyond the previously recog-
nized estuarine cockle (Anadara sp.) and pipi (L. deltoides),
what other important but hitherto overlooked shell taxa fea-
tured in coastal economies at various times in the past, such
as the sand cockle (Katelysia spp.)? Further research will
undoubtedly elucidate these issues, but in some regions,
entire coastal habitats, and their archaeological sites, are
likely to disappear in coming decades if predicted sea level
rises and storm surges are anything to go by. Investigating
currently eroding sites can help tell their stories before it is
too late.

Endnotes

1. We use the word “midden” (meaning “rubbish heap”) here, as it
is ingrained in the established archaeological lexicon. However,
we note that in GunaiKurnai world views, archaeological
materials including shells are not discarded “rubbish” but ances-
tral expressions imbued with life.



2. “Old Ancestors” is a respectful term for ancestors of the distant
past used by GunaiKurnai Traditional Owners.

3. Bratua 1 and 2 were originally recorded as Old Settlement Road
1 and 2 on excavation forms and bags.
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