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Earliest hunting scene in prehistoric art

Maxime Aubert1,2,8, Rustan Lebe3, Adhi Agus Oktaviana1,4,8, Muhammad Tang3,  
Basran Burhan2, Hamrullah7, Andi Jusdi3, Abdullah3, Budianto Hakim5, Jian-xin Zhao6,  
I. Made Geria4, Priyatno Hadi Sulistyarto4, Ratno Sardi5 & Adam Brumm2,8*

Humans seem to have an adaptive predisposition for inventing, telling and consuming 
stories1. Prehistoric cave art provides the most direct insight that we have into the 
earliest storytelling2–5, in the form of narrative compositions or ‘scenes’2,5 that feature 
clear figurative depictions of sets of figures in spatial proximity to each other, and 
from which one can infer actions taking place among the figures5. The Upper 
Palaeolithic cave art of Europe hosts the oldest previously known images of humans 
and animals interacting in recognizable scenes2,5, and of therianthropes6,7—abstract 
beings that combine qualities of both people and animals, and which arguably 
communicated narrative fiction of some kind (folklore, religious myths, spiritual 
beliefs and so on). In this record of creative expression (spanning from about 
40 thousand years ago (ka) until the beginning of the Holocene epoch at around 
10 ka), scenes in cave art are generally rare and chronologically late (dating to about 
21–14 ka)7, and clear representations of therianthropes are uncommon6—the oldest 
such image is a carved figurine from Germany of a human with a feline head (dated to 
about 40–39 ka)8. Here we describe an elaborate rock art panel from the limestone 
cave of Leang Bulu’ Sipong 4 (Sulawesi, Indonesia) that portrays several figures that 
appear to represent therianthropes hunting wild pigs and dwarf bovids; this painting 
has been dated to at least 43.9 ka on the basis of uranium-series analysis of overlying 
speleothems. This hunting scene is—to our knowledge—currently the oldest pictorial 
record of storytelling and the earliest figurative artwork in the world.

Previous uranium-series (U-series) dating has suggested that the oldest 
known figurative cave art is found in Indonesia9–11. Up until now, the 
earliest minimum U-series ages for representative artworks reflect 
dates of 40 ka for a naturalistic painting of a wild bovid in Kalimantan10 
and, from south Sulawesi, 35.4 ka for a painting of a pig—possibly a 
female babirusa9 or young Sulawesi warty pig (Sus celebensis)12. Non-
figurative rock art dated to 65 ka in Spain13 has been attributed to Nean-
derthals, but this claim has been questioned on various grounds14–16. 
With a minimum age of 40.8 ka, the earliest dated art that is generally 
attributed to modern humans in Europe is an abstract ‘disc’ sign from 
the rock art site of El Castillo in Spain17. Although animal motifs are 
abundant in the Pleistocene cave art of Indonesia9–11 and Europe7,17, in 
both regions humans hunting fauna are very seldom depicted; com-
posite human–animal figures are also uncommon. In Europe, images 
of lone animals that are seemingly impaled by projectiles are docu-
mented in art of Magdalenian cultures (dating to about 21–14 ka)18; 
however, the motifs that are regarded by some as spears or arrows are 
subject to varying interpretations7. In terms of parietal imagery, one 
of very few obvious narrative compositions5 is the famous scene from 
the shaft (or ‘well’) at Lascaux (France)19,20 (Extended Data Fig. 1). This 
Magdalenian rock art panel apparently depicts a bird-headed man 
being charged by a wounded bison19,20. The shaft scene is the subject 
of considerable speculation20, but some scholars believe it represents 
a real hunt7; if this is the case, so far as we can ascertain this would be 

the oldest narrative composition that portrays a hunting scene in Euro-
pean art. The earliest image that is generally accepted to represent a 
therianthrope is the Löwenmensch (‘lion-man’) figurine, a 31.1-cm-tall  
mammoth-ivory statuette of an apparently part-human, part-lion 
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Fig. 1 | Site location in Sulawesi, Indonesia. The limestone cave of Leang Bulu’ 
Sipong 4 is a rock art site in the tower karst region of Pangkep. Map data: STRM 1 
Arc-Second Global by NASA/NGS/USGS and GEBCO_2014 Grid version 
20150318 (http://gebco.net). Base map created by M. Kottermair and  
A. Jalandoni.
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creature from Hohlenstein–Stadel (Germany)8 (Extended Data Fig. 1). 
This artefact, which belongs to the early Aurignacian tradition (dating 
to about 40–39 ka), is regarded by some as the earliest evidence for 
the capacity to link the concepts of ‘animal’ and ‘person’ into a single 
abstract category4. The Hohlenstein–Stadel figure also has a prominent 
role in scientific debates about the origins of religion3, as it has been 
argued that the ability to imagine the existence of things that do not 
exist—including therianthropes—forms the basis for religious thought3. 
In Kalimantan, U-series dating10 has shown that people began painting 
small anthropomorphic figures inside caves at least 14 ka, and perhaps 
as early as 21–20 ka—these figures are sometimes shown pursuing deer, 
but dates are not available for any of these scenes10. To our knowledge, 
no unambiguous depictions of therianthropes have previously been 
identified in the early cave art of Kalimantan or Sulawesi.

The oldest rock art on Sulawesi is found in Maros–Pangkep (Fig. 1), 
an approximately 450-km2 area of limestone karst in the south of the 
island21, where excavations have revealed archaeological evidence for 
human habitation by at least 50–40 ka22. Cave art was first reported in 
this near-coastal lowland region in the 1950s23, and at least 242 caves 
and shelters that contain parietal imagery have thus far been docu-
mented24–26; new sites are found each year. In December 2017, we dis-
covered Leang Bulu’ Sipong 4, a rock art site in a high-level limestone 
cave in Pangkep (Fig. 1, Extended Data Fig. 2). The rear cave wall features 
a 4.5-m-wide rock art panel with monochrome paintings of what we 
interpret as therianthropic figures hunting endemic mammals (Fig. 2, 
Extended Data Figs. 3–6, Supplementary Fig. 1). Concerning the lat-
ter, six individual animal motifs are identifiable: two suids (denoted 
pig 1 and pig 2)—most probably S. celebensis—and four dwarf buffa-
loes (anoas, Bubalus sp.)27 (denoted anoa 1 to anoa 4) (Extended Data 
Figs. 3, 5, 6). Associated with these suids and bovids are at least eight 
small figures that are human-like in form but have animal character-
istics (denoted therianthrope 1 to therianthrope 8), several of which 
appear to be holding long thin objects that we interpret as spears and/
or ropes. There are no indications that these figures were added at a 
later period of time to a panel that previously contained only animal 
motifs. Both motif types (animals and therianthropic figures) were 
produced in broadly the same artistic style associated with early figu-
rative painting in Maros–Pangkep9 and using the same technique and 
dark red pigment; moreover, these figures all exhibit comparable 
states of weathering, suggesting contemporaneity. Furthermore, the 
juxtaposition of the figurative animal motifs and therianthropes 1–8 
in this rock art panel is in our view indicative of a scene in the modern, 
Western sense of the term5.

Therianthropes 1–8 are simplified and highly stylized forms that 
in some instances exhibit elongated lower faces, which we regard as 
resembling muzzles or snouts (for example, therianthrope 1), along 
with other animal-like morphological characters. This manner of depic-
tion is superficially similar to a stylistic convention that is believed by 
some to have been used to represent the rare humans in early European 
cave art28. However, we consider it unlikely that the Leang Bulu’ Sipong 4 
figures explicitly depict human beings: at least one of them is appar-
ently portrayed with a tail (therianthrope 1) and another appears to 

have a beak (therianthrope 4) (Fig. 2). It is possible that these figures 
portray human hunters wearing skins, masks or other animal body parts 
as camouflage7; however, this would have the improbable implication 
that hunters were disguising themselves as small animals such as birds. 
Because therianthropes 1–8 appear to display characteristics of both 
people and animals (albeit of indeterminate species), it is reasonable 
in our estimation to interpret these motifs as intentional representa-
tions of therianthropes.

The apparent depiction of therianthropes could imply that some, or 
all, aspects of this imagery may not pertain to human experiences in the 
real world6. Further support for this is provided by the notably small 
size of the therianthropic figures in relation to the animals, given that 
the pig species represented (S. celebensis) reaches a maximum body 
height of only 60 cm12 and anoas (about 100 cm in height) are the most 
diminutive taxon of wild cattle27. Therianthropes in prehistoric art are 
often attributed—though not uncontroversially—to shamanic beliefs 
and visions, such as representing ‘animal spirit helpers’6,29. Whether 
such interpretations are appropriate in the case of Leang Bulu’ Sipong 4, 
or whether the apparent portrayal of therianthropes suggests that 
the image-makers perceived themselves as an indivisible part of the 
animal world, is uncertain. Whatever the case, it seems evident that 
this complex scene, with its multiple interacting subjects, is rich in 
narrative content.

To date this multi-figured artwork, we conducted U-series analysis 
on four coralloid speleothems that are directly associated with three 
of the animal motifs (Table 1, Extended Data Figs. 7–10, Supplementary 
Table 1). Samples BSP4.2 and BSP4.3 were overlying the hindquarter of 
pig 1 (Fig. 2, Extended Data Figs. 7, 8). Sample BSP4.4 overlays one of the 
horns of anoa 2 (Fig. 2, Extended Data Fig. 9) and sample BSP4.5 formed 
on top of the hindquarter of anoa 3 (Fig. 2, Extended Data Fig. 10). Pig 1, 
anoa 2 and anoa 3 are associated with therianthrope 1, therianthrope 2, 
and therianthropes 3–8, respectively. Individual samples were each 
divided into a series of 5 aliquots (except for sample BSP4.4, which was 
divided into 3 aliquots), giving a total of 18 U-series age determinations 
(Table 1, Methods, Supplementary Table 1). The resultant dates for 
samples BSP4.2 and BSP4.3 are in stratigraphic order or yielded indis-
tinguishable ages within uncertainties, demonstrating closed-system 
conditions for uranium and thorium. Samples BSP4.4 and BSP4.5 each 
display a slight age reversal, which we attribute to individual aliquots 
sampling a series of concentric growth layers and/or ‘mounds’ of widely 
varying ages (Methods). The oldest minimum U-series age is for pig 1, 
for which we obtained a date of 43.9 ka (BSP4.3). This is supported by 
another sample (BSP4.2) over the same figure that has a minimum date 
of 35.1 ka. Additionally, we obtained minimum dates of 41 and 40.9 ka 
for anoa 2 (BSP4.4) and anoa 3 (BSP4.5), respectively.

U-series dating demonstrates that the rock art scene at Leang Bulu’ 
Sipong 4 is the oldest known parietal art created by modern humans. 
The portrayal of multiple hunters confronting at least two separate 
prey species possibly suggests a game drive, a communal hunt in 
which animals are indiscriminately flushed from cover and directed 
towards waiting hunters—if this is the case, this scene would be the 
oldest known visual record of a hunting strategy. Of further note is 

Table 1 | U-series dating results for coralloid speleothems from Leang Bulu’ Sipong 4

Sample Description Sample 
weight (mg)

238U 
(ppm)

230Th/232Th 230Th/238U 234U/238U Uncorrected 
date ± 2σ (ka)

Corrected 
date ± 2σ (ka)

Corrected initial 
234U/238U

BSP4.2.5 Overlies pig 1 3.1 2.4 29 0.2278 ± 0.0014 0.8084 ± 0.0013 36.62 ± 0.28 35.70 ± 0.57 0.7867 ± 0.0017

BSP4.3.5 Overlies pig 1 2.9 2.2 75 0.2744 ± 0.0020 0.8248 ± 0.0017 44.83 ± 0.44 44.41 ± 0.49 0.8008 ± 0.0020

BSP4.4.1 Overlies anoa 2 9.1 2.2 246 0.2970 ± 0.0013 0.9438 ± 0.0010 41.38 ± 0.23 41.26 ± 0.24 0.9368 ± 0.0011

BSP4.5.5 Overlies anoa 3 3.6 2.1 92 0.3060 ± 0.0020 0.9660 ± 0.0018 41.63 ± 0.34 41.32 ± 0.38 0.9617 ± 0.0020

n = 4 coralloid speleothems. The table reports only the oldest minimum age for individual coralloid samples. For full dating results, see Supplementary Table 1. Ratios are activity ratios  
calculated from the atomic ratios; errors are at 2σ level. The dates are calculated using Isoplot 3.75 Program30, with previously published decay constants31. Corrected dates were calculated 
assuming an initial/detrital 230Th/232Th activity ratio equal to 0.825 (±50%) (the bulk-Earth value, which is most commonly used for initial/detrital 230Th corrections).
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Fig. 2 | Dated rock art panel at Leang Bulu’ Sipong 4. a, Photostitched 
panorama of the rock art panel (using photographs enhanced with DStretch). 
Ther, therianthrope. b, Tracing of rock art panel showing results of U-series 
dating. Scale bar, 20 cm. c, d, Detail of a group of therianthropic (part-human, 
part-animal) figures confronting an anoa. As evident in a, c, d, the surface of the 
cave wall is extensively exfoliated, erasing some of the art. However, the 
following elements (from left to right; see a, b) are clearly discernible: a hunter 
(therianthrope 1; 26 × 12 cm) apparently spearing or roping a pig (pig 1; 123 × 58 
cm), in which the body of the hunter appears to be human-like in form but has a 
tail (Extended Data Figs. 3, 4); a lone pig (pig 2; 84 × 42 cm) (Extended Data 
Fig. 3); a small anoa (anoa 1; 51 × 24 cm) with an unidentified (possibly human) 
figure beside it (Extended Data Fig. 5); a small figure (therianthrope 2), the head 
of which is missing and which is positioned above an anoa (anoa 2; 74 × 29 cm) 
that it is possibly spearing or roping—the figure appears to be a fully composite 
being that apparently combines the characteristics of a human and two kinds 
of non-human animals (an anoa and a reptile) (Extended Data Fig. 5); a group of 
six very small figures (about 4–8 cm tall) (therianthropes 3–8) confronting an 

anoa (anoa 3) with ropes or spears—these tiny figures generally have 
anthropomorphic bodies, but heads and/or other body parts that are animal-
like in form (for close-up images of each of the figures, see Extended Data 
Fig. 6). Another anoa (anoa 4) is positioned behind anoa 3, but only its head and 
back line are complete. The locations of four coralloid speleothems (samples 
BSP4.2 to BSP4.5) collected in association with three animal figures, and which 
yielded minimum U-series ages for the rock art panel, are indicated in the 
central tracing (b). The earliest minimum date for each sample is provided. The 
only elements that are evidently not coeval in time with the therianthropes and 
animals are two separate clusters of hand stencils32; these motifs were created 
using a lighter shade of red pigment and are differentially weathered, and one 
group of stencils was clearly superimposed onto pig 1 following a period of 
weathering of the cave wall surface, indicating a considerable time lapse 
between these two phases of art production (Extended Data Fig. 3). In Maros–
Pangkep, the oldest dated hand stencil of the distinctive narrow-fingered 
style32 has a minimum U-series age of 17.8 thousand years9.
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the possible depiction of ropes in this artwork, which perhaps implies 
that Late Pleistocene hunters in Sulawesi engaged in the dangerous 
activity of capturing live adult pigs and anoas. Although the mean-
ings of the imagery are uncertain and likely to remain so, this rock art 
scene may be regarded not only as the earliest dated figurative art in 
the world but also as the oldest evidence for the communication of a 
narrative in Palaeolithic art. This is noteworthy, given that the ability 
to invent fictional stories may have been the last and most crucial stage 
in the evolutionary history of human language and the development 
of modern-like patterns of cognition1. The figures that we interpret as 
therianthropes are also the earliest images of this kind yet discovered. 
These figures are perhaps twice as old as the ‘birdman’ in the much-
discussed shaft scene at Lascaux19,20, and at least several millennia older 
than the iconic lion-headed figurine from Aurignacian Germany8. Our 
findings therefore further suggest that the first known indication of 
religious-like thinking—the ability to conceive of non-real entities 
such as therianthropes3—comes not from Europe as has long been 
assumed3,4, but occurs at least 43.9 ka in Sulawesi. The conspicuousness 
of therianthropes in the oldest recorded hunting scenes also offers 
hints at the deeply rooted symbolism of the human–animal bond and 
predator–prey relationships in the spiritual beliefs, narrative traditions 
and image-making practices1,4 of our species.

Online content
Any methods, additional references, Nature Research reporting sum-
maries, source data, extended data, supplementary information, 
acknowledgements, peer review information; details of author con-
tributions and competing interests; and statements of data and code 
availability are available at https://doi.org/10.1038/s41586-019-1806-y.
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Methods

No statistical methods were used to predetermine sample size. The 
experiments were not randomized and investigators were not blinded 
to allocation during experiments and outcome assessment.

U-series dating
A small segment (about 25–150 mm2) of each coralloid speleothem 
(n = 4) was removed from the rock art panel at Leang Bulu’ Sipong 4 
using a battery-operated rotary tool equipped with a diamond saw 
blade. Each speleothem sample was sawn in situ so as to produce a con-
tinuous microstratigraphic profile that extends from the outer surface 
of the speleothem through the pigment layer and into the underly-
ing rock face. In the laboratory, the samples were micro-excavated in 
arbitrary ‘spits’ over the entire surface of each speleothem, creating a 
series of five aliquots per sample (except for sample BSP4, which has 
three aliquots) measuring less than 1 mm in thickness. The red pigment 
layer corresponding to the artwork was visible across the entire length 
of each sample. In total, we obtained 18 U-series age determinations 
(Table 1 and Supplementary Table 1).

The coralloid speleothem samples collected in this study formed 
from thin films of water on cave surfaces over a long period of time. 
When precipitated from saturated solutions and under ideal condi-
tions, calcium carbonate usually contains small amounts of soluble 
uranium (238U and 234U), which eventually decay to 230Th. The latter is 
essentially insoluble in cave waters and will not precipitate with the 
calcium carbonate. This produces disequilibrium in the decay chain, 
in which not all isotopes in the series are decaying at the same rate. 
Subsequently, 238U and 234U decay to 230Th until secular equilibrium is 
reached. Because the decay rates are known, the precise measurement 
of these isotopes enables the calculation of the age of the carbonate 
formation33.

U-series dating was carried out using a Nu Plasma multi-collector 
inductively-coupled plasma mass spectrometer (MC-ICP-MS) in the 
Radiogenic Isotope Facility at the School of Earth and Environmental 
Sciences, University of Queensland, following chemical treatment 
procedures and MC-ICP-MS analytical protocols that have previously 
been described34–36. Powdered subsamples weighing 3–13 mg were 
spiked with a mixed 229Th–233U tracer and then completely dissolved 
in concentrated HNO3. After digestion, each sample was treated with 
H2O2 to decompose trace amounts of organic matter (if any) and to 
facilitate complete sample–tracer homogenization. Uranium and 
thorium were separated using conventional anion-exchange column 
chemistry using Bio-Rad AG 1-X8 resin. After stripping off the matrix 
from the column using double-distilled 7 N HNO3 as eluent, 3 ml of a 
2% HNO3 solution mixed with trace amount of HF was used to elute 
both uranium and thorium into a 3.5-ml pre-cleaned test tube, ready 
for MC-ICP-MS analyses, without the need for further drying down 
and re-mixing. After column chemistry, the U–Th mixed solution was 
injected into the MC-ICP-MS through a DSN-100 desolvation nebulizer 
system with an uptake rate of around 0.06 ml min−1. U–Th isotopic ratio 
measurement was performed on the MC-ICP-MS using a detector con-
figuration to allow simultaneous measurements of both uranium and 
thorium36,37. The 230Th/238U and 234U/238U activity ratios of the samples 
were calculated using previously published decay constants31. In some 
instances, there was enough solution leftover to run the sample another 
time, producing a ‘repeat’ (Table 1). U–Th dates were calculated using 
the Isoplot/Ex 3.75 Program30. In the text, minimum dates are quoted 
as measured age minus 2σ, rounded to one decimal place.

It is common for secondary calcium carbonate to be contaminated 
by detrital materials, such as wind-blown or waterborne sediments, a 
process that can lead to U-series ages that are erroneously older than 
the true age of the sample. This is due to the pre-existing 230Th present 
in the detrital components, which is in some ways analogous to the 
radiocarbon marine reservoir effect. As the detrital/initial 230Th cannot 

be physically separated from the radiogenic 230Th for measurement, its 
contribution to the calculated 230Th age of the sample is often corrected 
for using an assumed 230Th/232Th activity ratio in the detrital compo-
nent. Given the detrital component within a cave is often composed 
of wind-blown or waterborne sediments that chemically approach the 
average continental crust, the mean bulk-Earth or upper continental 
crustal value of 232Th/238U = 3.8, corresponding to an 230Th/232Th activ-
ity ratio of 0.825—with an arbitrarily assigned uncertainty of 50%—has 
commonly been assumed for detrital/initial 230Th corrections34. In this 
regard, the degree of detrital contamination may be reflected by the 
measured 230Th/232Th activity ratio in a sample, with a higher value 
(such as >20) indicating a relatively small or insignificant effect on the 
calculated age and a lower value (<20) indicating that the correction 
on the age will be considerable33. Because 232Th in the sample is largely 
present in the detrital fraction and plays no part in the decay chain of 
uranium, the detrital 230Th in a sample with a measured 230Th/232Th 
activity ratio >20 would make up only <0.825/20 (about 4.1% of the 
total 230Th in the sample).

Sometimes, the assumed 230Th/232Th activity ratio of 0.825 (±50%) 
for the detrital component may not cover all situations. If the actual 
230Th/232Th activity ratio in the detrital component substantially devi-
ates from this assumed range, the detrital correction scheme may 
introduce considerable bias, especially to samples with a 230Th/232Th 
activity ratio <20. In such situations, the 230Th/232Th activity ratio in 
the detrital component can be obtained through direct measurement 
of sediments associated with speleothems13,38,39, or computed using 
isochron methods or stratigraphic constraints40. In our case, our sam-
ples were relatively pure: the 230Th/232Th activity ratio of individual 
aliquots ranged from 29 to 369. Corrections for detrital components 
were therefore calculated assuming the bulk-Earth values.

A conceivable problem with the U-series dating method is that cal-
cium carbonate accretions can behave as an open system for uranium, 
in which the element can be leached out of the accretions or remobi-
lized41. In such instances, the calculated ages will be too old because 
the dating method relies on the accurate measurement of uranium 
versus its decay product 230Th. In this study, this problem was tackled 
by avoiding porous samples and by measuring five aliquots from every 
sample (except for sample BSP4, which had three aliquots). The ages 
of these subsamples were mostly in chronological order, confirming 
the integrity of the dated coralloids. If uranium had leached out of 
the samples, a reverse age profile would have been evident (the ages 
would have gotten older towards the surface). Samples BSP4 and BSP5 
each display a single data point with a slightly younger age (on the 
order of a few hundred years) (Table 1). We attribute these inversions 
to the calcite deposits having accumulated in ring-like formations 
rather than roughly flat and parallel to the pigment layer (as in typical 
flowstones)42. Alternatively, some coralloid speleothems have com-
plex internal morphologies that reflect their origin as aggregates of 
a cluster of cylindrical, mound-like calcite structures42, leaving over-
hanging features with gaps between older material that are infilled 
by carbonate materials of younger age. Because the microsampling 
procedure involves collecting material from an arbitrary depth above 
the pigment layer, as opposed to sampling individual laminae, the 
resultant U-series age could—in some instances—be an average of the 
older mound material and the younger infill. Whichever is the case, it 
would not be possible to estimate the proportion of each carbonate 
component that contributes to the calculated age. In summary, owing 
to the small size of the dated coralloids BSP4 and BSP5, and the arbitrary 
nature of the micro-excavated spits, it is likely that individual aliquots 
average out a series of concentric growth layers and/or mounds of 
widely varying ages, thus explaining the presence of minor outliers in 
the dating sequence. Because the individual age estimates presented 
in this study all represent an average of multiple layers of varying ages, 
the true minimum age of the underlying artwork is possibly older than 
that reported here.
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Reporting summary
Further information on research design is available in the Nature 
Research Reporting Summary linked to this paper.

Data availability
All relevant data are available from the corresponding author upon 
reasonable request.
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Extended Data Fig. 1 | The oldest hunting scene and therianthrope images 
known from Europe. a, b, The shaft scene from Lascaux (about 21–14 ka) (a). 
This rock art panel is widely interpreted as depicting a bird-headed human 
figure (b) being charged by a bison that it has wounded with a spear; in a, the 
latter object is visible below the partly disembowelled bison. Another object 
depicted in this scene possibly represents a spearthrower with a sculpted 

representation of a bird at the proximal end19,20. c, d, The lion-man figurine 
from Hohlenstein–Stadel8. Carved in mammoth ivory, this 31.1-cm-tall image of 
Aurignacian age (about 40–39 ka) appears to represent a male human figure 
with the head of a cave lion8. The image in b is a digital tracing of the relevant 
section in a. Sources: Alamy, used under licence (a, c); Shutterstock, used under 
licence (d).
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Extended Data Fig. 2 | Leang Bulu’ Sipong 4 rock art site. a, b, The site is 
located on the east side of an isolated limestone karst tower. c, Cross-section 
and plan view of the cave site. The cave with the dated rock art panel is 
positioned in a limestone cliff face and forms the upper level or ‘annex’, above a 
valley-floor entrance cave and shelter complex (a, c). The entrance to Leang 
Bulu’ Sipong 4 is a small opening about 7.5 m above the ground floor of the 
lower cave (a). The cave is lit by a natural opening on the northeast face (c).  

The cave itself is formed in a sharply curved phreatic passage measuring 4 m in 
maximum width, and which is 5.9 m high at the entrance and 5.6 m high at the 
deepest point inside. The main rock art panel is situated in the light zone on the 
western wall of the cave, about 3 m above the ground floor surface (b). Other 
rock art inside the cave includes poorly preserved hand stencils and animal 
paintings. Aside from art, no other evidence for human occupation was 
observed in the cave.



Extended Data Fig. 3 | Details of pig 1 and pig 2. a, b, Pig 1 shown in a digital 
tracing (a) and a photograph enhanced using DStretch (b). c, Photograph of 
pig 2 enhanced using DStretch. Pig 1 measures 123 × 58 cm. The painting is 
badly weathered. Much of the body area, and some of the head and mouth, are 
missing owing to at least two temporally distinct phases of erosion and flaking 
of the cave-wall surface. In the time that separated these periods of weathering, 
three narrow-fingered hand stencils32 were created in the upper body area of 
the pig. No canine tusks are evident, but the animal is apparently portrayed 
with a row of premolars and molars in the maxilla and mandible; the teeth are 

sharp and thus possibly relatively unworn—perhaps indicating that the pig was 
a relatively young adult. No sexual characteristics are evident. Pig 2 measures 
84 × 42 cm and is also substantially deteriorated: most of the head area, and 
considerable portions of the body, are missing. This pig is positioned to the 
rear of pig 1 and faces in the same direction as this larger suid. It appears as 
though it is following behind it. A prominent crest or tuft of head hair, 
represented by a row of short vertical lines on the crown, is evident in the 
surviving part of the head area; this is a diagnostic morphological trait of the 
endemic Sulawesi warty pig (S. celebensis)12.
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Extended Data Fig. 4 | Details of therianthrope 1. a, b, Therianthrope 1 shown 
in a photograph enhanced using DStretch (a) and in a digital tracing (b).  
c, Photograph of therianthrope 1, enhanced using DStretch, positioned 
adjacent to the head area of pig 1. On the leftmost side of the panel, 
therianthrope 1 (26 × 12 cm) is facing towards pig 1 and is possibly crouched 
down in an active position. In its left hand it is holding a long spear or rope that 

appears to be pointed directly at the head area of this animal, and may once 
have connected with it; it is not possible to be certain because this part of the 
panel is missing owing to exfoliation. Therianthrope 1 is depicted with a short, 
curved mammal-like tail (d, highlighted with red arrow). Although the head 
area of therianthrope 1 is incomplete because of the deterioration of the cave 
wall, a muzzle or beak-like face is also evident.



Extended Data Fig. 5 | Details of therianthrope 2, anoa 1 and anoa 2.  
a, b, Therianthrope 2 and anoa 2 shown in a digital tracing (a) and  
photograph (b). c, Photograph of therianthrope 2, enhancing using DStretch. 
d, Photograph, enhancing using DStretch, of the unidentified, possible human 
figure to the left of anoa 1. Anoa 2 measures 74 × 29 cm. Although deteriorated, 
anoa 2 is clearly a dwarf bovid based on the overall body form, long tapering 
neck and the two straight horns visible in the head area. Therianthrope 2 is 
much smaller in size than anoa 2, and is positioned directly above it; 
therianthrope 2 appears to be holding a spear or rope that is entering (or 
attached to) the back of anoa 2. The area in which the head of therianthrope 2 
would have been has been obliterated by exfoliation of the cave-wall surface, 
but although both of its arms are definitely human-like and it is evidently 

grasping a spear or rope, the line of the back and the shape of the neck seem to 
be notably similar to that of an anoa. Moreover, the bottom half of the figure is 
distinct from that of the top half, with a tapering profile that possibly merges 
into the base of a thick tail and with short, curved limbs splayed out to the side. 
In our opinion, this part of the body resembles the lower half of a lizard or 
crocodile. It is thus possible that therianthrope 2 represents a composite of at 
least three different kinds of animals: a human, an anoa and a quadrupedal 
reptile. Anoa 1, a small and incomplete animal figure (51 × 24 cm) is also visible 
in this part of the rock art panel. The head is missing but the overall form of the 
surviving portions of the body (which includes a tail) implies that it is an anoa.  
A possible human figure adjacent to anoa 1, and another motif above and to the 
left of it, are too poorly preserved for identification.
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Extended Data Fig. 6 | Details of therianthropes 3–8. All photographs have 
been enhanced using DStretch. a, Therianthrope 3 (5 × 3 cm) is a stick-like figure 
with upraised arms and a projecting muzzle-like face. Therianthrope 3 is the 
only one of the therianthropes at Leang Bulu’ Sipong 4 not depicted with a 
spear or rope. b, Therianthrope 4 (6.5 × 1 cm) is an apparently bird-headed 
human figure holding a spear or rope. c, Therianthrope 5 (8 × 2 cm) is poorly 
preserved, but seems to be a human figure with a face similar to that of 
therianthrope 1. The figure is positioned near an object that may be a spear or 
rope. d, Therianthrope 6 (5 × 1 cm) has a sinuous reptilian body and a bird-like 
face. A spear or rope is lying below this figure. e, Therianthrope 7 (6 × 2 cm) 

apparently has a human body and upper arms (the legs are too poorly 
preserved for analysis), but has a pointy head and face that are not human-like 
in form. This figure is seemingly holding a very long spear or rope that is  
trailing from the chest area of anoa 3, just below the throat (Fig. 2c, d).  
f, Therianthrope 8 (4 × 1.7 cm) is also grasping an extremely long spear or rope 
using two human-like arms, but the shape of the body, neck and head of this 
figure—especially the elongate, projecting face—are not human-like. The 
object held by therianthrope 8 appears to trail from the lower neck or upper 
shoulder of anoa 3 (Fig. 2c, d).



Extended Data Fig. 7 | Coralloid speleothem sample BSP4.2, and U-series 
dates. a, b, Location of the in situ speleothem overlying part of pig 1. c, Cross-
section of BSP4.2 showing the pigment layer sandwiched between the cave-
wall surface and layers of calcite comprising the speleothem that formed over 
the artwork. Solution U-series dates for a total of five micromilled subsamples 

(n = 5) (BSP4.2.1 to BSP4.2.5) are indicated. The dotted lines represent 
schematically the micromilling spits used during the subsampling procedure. 
Minimum dates are quoted as the measured age minus 2σ, rounded to two 
decimal places.
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Extended Data Fig. 8 | Coralloid speleothem sample BSP4.3, and U-series 
dates. a, b, Location of the in situ speleothem overlying part of pig 1. c, Cross-
section of BSP4.3 showing the pigment layer sandwiched between the cave-
wall surface and layers of calcite comprising the speleothem that formed over 
the artwork. Solution U-series dates for a total of five micromilled subsamples 

(n = 5) (BSP4.3.1 to BSP4.3.5) are indicated. The dotted lines represent 
schematically the micromilling spits used during the subsampling procedure. 
Minimum dates are quoted as measured age minus 2σ, rounded to two decimal 
places.



Extended Data Fig. 9 | Coralloid speleothem sample BSP4.4, and U-series 
dates. a, Location of the in situ speleothem overlying part of anoa 2. b, Cross-
section of BSP4.4 showing the pigment layer sandwiched between the cave-
wall surface and layers of calcite comprising the speleothem that formed over 
the artwork. Solution U-series dates for a total of three (n = 3) micromilled 

subsamples (BSP4.4.1 to BSP4.4.3) are indicated. The dotted lines represent 
schematically the micromilling spits used during the subsampling procedure. 
Minimum dates are quoted as measured age minus 2σ, rounded to two decimal 
places.
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Extended Data Fig. 10 | Coralloid speleothem sample BSP4.5, and U-series 
dates. a, Location of the in situ speleothem overlying part of anoa 3. b, Cross-
section of BSP4.5 showing the pigment layer sandwiched between the cave-wall 
surface and layers of calcite comprising the speleothem that formed over the 
artwork. Solution U-series dates for a total of five (n = 5) micromilled 

subsamples (BSP4.5.1 to BSP4.5.5) are indicated. The dotted lines represent 
schematically the micromilling spits used during the subsampling procedure. 
Minimum dates are quoted as measured age minus 2σ, rounded to two decimal 
places. 
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Study description The study is a multidisciplinary research effort involving analysis and interpretation of prehistoric rock art in southern Sulawesi, 
Indonesia, as well as its direct-dating using Uranium-series analysis of overlying calcium carbonate materials (coralloid speleothem).

Research sample The research sample comprises a total of four coralloid speleothem deposits directly associated with three animal motifs from a 
single rock art panel at a limestone cave (Leang Bulu' Sipong 4) in the Maros-Pangkep karst region of southwestern Sulawesi.

Sampling strategy Opportunistic - when coralloid speleothems or other calcite deposits deemed to be of sufficient quality for Uranium-series dating 
were found in direct association with rock art motifs relevant to the study topic we collected them as dating samples.

Data collection Maxime Aubert collected the coralloid speleothems following procedures outlined in detail in the Methods section of the paper. 

Timing and spatial scale The cave art site under study was discovered and recorded by our team in December 2017. The coralloid speleothem samples were 
collected by Maxime Aubert in February 2018.
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Reproducibility n/a
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Did the study involve field work? Yes No

Field work, collection and transport
Field conditions Leang Bulu' Sipong 4 is located in a near-coastal lowland tower karst region (Maros-Pangkep). The field area is near-equatorial 

and thus hot and humid for most of the year. Our field research was conducted during the driest part of the year (June to 
September), with the exception of the February 2018 sample collection trip which was conducted during the monsoonal wet 
season.

Location The general location of the site is indicated in Figure 1 in the paper but specific co-ordinates are not provided to protect it from 
unauthorised visits, vandalism, etc. 

Access and import/export Samples were exported to Australia for dating under the material transfer agreement of the Memorandum of Understanding 
between the Indonesian scientific counterpart (ARKENAS) and Griffith University, and also following collaborative arrangements 
with other local stakeholders. 

Disturbance We removed small calcium carbonate deposits that had formed over the top of, and thus partially obscured, rock art motifs
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