2. The programme of research

The initial impetus for the OXIS project was lan Caldwell’s trek across highland South and
Central Sulawesi and his survey of certain sites in Luwu in 1992. During his journey, Caldwell

recorded abandoned iron ore quarries at Bukit Porreo’ near Rongkong in the Limbung valley and at

Eno in the Seko Pada valley, and the remains of iron smelting on a massive scale at Kampung
Matano, in the mountainous eastern interior of the Gulf of Bone. He also found incontrovertible
evidence that in the sixteenth century Luwu’s palace centre had been located at Malangke, on the
coast of the central Luwu plain (Caldwell 1993). On a subsequent trip, Caldwell (1994) observed
earthen barricades and abundant flaked chert at Matano, inquired into the existence of a complex of
sacred sites at Cerekang, and collected more information on Luwu’s pre-Islamic palace centre at
Malangke. Bulbeck (1995) carried out preliminary site surveys with visits to Nuha, Matano, Ussu,
Cerekang, Bacbunta and Malangke. Following receipt of an Australian Research Council grant, a
formal survey was carried out in 1997 by Bulbeck, Bagyo Prasetyo (the fieldwork co-director),
Iwan Sumantri and Karaeng Demmanari (Bulbeck and Prasetyo 1997, 1998). Even after
excavations started in 1998, surveys were continued in order to locate further sites that relate to
Luwu’s history and which might be suitable for excavation. Unfortunately, appalling weather
conditions in 1998 washed away the access road to the Limbung valley, thus our only information -
on that region derives from the brief surveys by Caldwell and by Bulbeck and Prasetyo.

Archaceological analysis focused on economic activities, especially those related to the trade of
hinterland resources for imported luxuries. Subsistence activities, and cottage industries for local
exchange, form the backdrop to the long-distance trade which would have been critical for socio-
political developments. The approximate size and distribution of the population also need to be
correctly understood before Luwu’s pre-Islamic developments are adequately illuminated.
Archaeological means of detecting the various ethnic groups of Luwu, and how those groups
related to each other, were also critical to the project’s objectives. Equally important were the
indicators of differentiation in social status and the development of Bugis high culture.

During fieldwork, 29 sites were excavated, involving a total of 107 square metres (Table 2-1)
and a further 56 sites were surveyed (Table 2-2). To some degree, the large number of sites reflects
the difficulties OXIS had in working at Ussu and Cerekang, two important settlements in the
northeastern Gulf of Bone, owing to the large number of sacred sites in and around these
setilements. Five sites were explored with test pits at Ussu, and a further five sites were inspected.
At Cerekang three sites were examined by trial excavation and a further six sites were inspected, in
both cases with generally indifferent results. Malangke constituted a second focus of survey, with
24 surveyed sites, in addition to the four sites excavated as a result of prior survey. At several of the
excavated sites in Luwu, work did not proceed after preliminary test pits revealed shallow cultural
deposits with little or no archaeological potential. Nonetheless, the excavation strategy can be
described as extensive rather than intensive, and designed to sample Luwu’s system of hinterland-
coastal trade rather than to document particular sites in detail. The range of sites include
fortifications (defensive earth walls as well as enclosed fortified centres), the pre-Islamic
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Map 2. Sites excavated and surveyed by OXIS in Luwu
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monumental site of Tampung Jawa in Malangke, iron quarries and smelting sites, habitation sites,
burial sites, and occupation sites (which combine burials and habitation). All sites examined in
detail by OXIS lie below the 100 metre contour line, except for the Lake Matano sites, which lie at
a height of over 380 metres (Map 2).

The OXIS survey strategy relied heavily on local information, but, apart from this, varied
according to local circumstances. At Lake Matano, survey was directed towards shedding light on
the local iron industry. At Baebunta, survey focused on the sites which the local Lemolang-
speaking people associate with their oral history. At Ussu and Cerckang, survey focused on the
peripheries (where permitted) of the sacred sites, and on places which people remembered as being
former settlements. At Malangke, Tampinna and the Malili (Larona) river, looted sites and Islamic
cemeteries were the main focus of survey. At Wotuy, locations with an abundance of surface
sherdage were the main focus.

Excavation strategy was similarly flexible. The primary constraint was permission, and the
second constraint was the availability of intact deposit, apart from a few instances where we
deliberately excavated looters® refill to sample the materials that looters had missed or thrown
away. Shell middens were preferred whenever available, as they provide an advantageous context
for the preservation of organic remains, and directly relate to subsistence practices. Because only in
a few cases was the extent of the site readily apparent, the excavating teams (three to four persons
per team) were generally at liberty to choose where to place their initial test pit. Decisions on
follow-up test pits were made on the basis of the excavated material, information from sub-surface
bores and surface surveys, and the overall logistics of the fieldwork program. In two cases (Katue
and Sabbang Loang), a succession of ad hoc test-pitting decisions resulted in total excavated areas
of nine and 11 square metres respectively. Only at two sites (Kampung Pattimang Tua and Pinanto})
was the extent of the site known prior to excavation, These were excavated probabilistically,
following the procedures of stratified random sampling and systematic sampling respectively.

Test pits were always one metre square, apart from the waterlogged Utti Batue sites where larger
test pits were necessary to prevent the baulks collapsing. In one test pit at Rahampu’u 1 the original
square metre was extended by an additional square metre to expose the full breadth of stone
footings that appeared beneath the surface. Excavation followed stratigraphic units wherever they
could be recognized. However, if a stratigraphic layer (one which was not obvious refill) did not
finish after five centimetres’ depth, it was divided into separately excavated spits, with the
horizontal orientation of the spits slanted to follow the apparent orientation of the sediments in the
layer. All separately excavated lots of sediment, whether from pits, mounds, thin layers, or units
within thicker layers, are referred to as ‘units’ in this monograph. A sediment sample was collected
from every unit, usually from a 5 cm by 5 cm area in one corner of the test pit. The other sediments
were weighed as they were excavated. The sediments were sieved using three and five millimetre
sieves. When fine sands or clay prévented sieving, the sediments were kneaded by hand while
feeling for artifacts, or were floated off in a water-borne suspension, leaving the finds in the bottom
of the bucket. All artifacts and manuports (a natural object brought to a site through human agency)
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Surutanga
Sabbang Loang*
Pinanto*
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- Taipa
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Ussu
Patande
Salabu*
Pa’angkaburu
Pandai Besi*
Rahampu’u 1*
Lemogola*
Sukoyu*
Pontanoa
Bangka*
Nuha*

Latitude (S)

3°00° 10.67
2°35°43.1”
2°35°10.47
2°35°22.67
2°35°26.47

2°47 55.77
2°46’ 04.8”

2°46° 11.57

2°47 49.8”
2°35740.3”
2°35°44.57
2°37 417
2932742~

2°35725.1”
2°35° 397

2°35740.2”
2°35°20.27
2°35° 00.07
2°34°35.67
2°35°17.07

2°38°17.27
2°38°13.07
2°26°31.5"
2°27°24.2”
2°27°20.47
2°27°14.5”
2°25°46.07
2°26° 00.7”

2°26’ 46.27

Table _2-1. Sites excavated by OXIS in Luwu

Longitude (E)

120°12° 04.0”
120° 14’ 46.6”
120°15° 31.6”
120°15° 39.6”
120°15° 42.0”

120°23° 27.2”
120°23°34.77

120°23° 41.5”

120°24° 00.0”
120°48° 27.3”
120°48° 29.2”
120° 5831~
121°00° 36”

121°02° 00.5”
121°02° 15.47
121°05° 26.3”
121°05°31.5”
121°05° 42.57
121°05” 45.2”
121°05° 45.47

121°05° 32.6”
121°05 47.47
121°12° 38.8”
121°12’ 57.77
121°137 00.0”
121°13° 00.8”
121°17° 55.9”
121°18°23.3”

121°20° 22.77
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(asterisks denote ""'C dates)
Site description

17" century plus occupation
2000 BP plus occupation
14™-17" century occupation
16™-19® century ceremonial
14™/15"™ century

plus occupation

14™-16"™ century burials
Pre-Islamic burials

(vacant area excavated)
14™-17" century habitation

15™.16" century habitation
15" century plus habitation
16%-17™ century burials
15"-17™ century occupation
17" century plus habitation

1*' millennium habitation
17™ century plus habitation
2000 BP plus habitation

16" century plus occupation
19" century plus occupation
Late 20™ century occupation
14™ century plus burials
(vacant area excavated)

15" century plus habitation
15™ century plus occupation
16™-18" century burials

16" century plus smelting
600 BP plus habitation
17/18" century plus smelting
12" century plus smelting
13™ century plus burials

12" century plus smelting

were collected. Charcoal samples were collected by trowel, wrapped in aluminium foil, and bagged.
Stone artifacts were individually bagged to protect their edges, before being bagged with the other
stone artifacts from the unit. At the end of the excavation of the unit, cardboard labels (typically
themselves slipped inside small zip bags) were placed in the zip bags designated for each type of
material from the unit (sediment sample, earthen sherds, shell, etc.), and an inventory made of the



unit's finds. Specimens that required individual identification and analysis, such as radiocarbon
dated samples (e.g. Table 2-5), stone artifacts and tradeware sherds, were labelled individually
according to the following format: site acronym.test pit.unit.number (beginning at 1 in every unit).
Plans were drawn of each excavation unit to illustrate features and to show the location of major
finds. Stratigraphic sections were drawn of the walls at the completion of each test pit’s excavatio.
The photographic record included photographs corresponding to each drawn plan and section, as
well as photographs of other observations made during excavation. The same methodology was
followed when excavating sites along the Cenrana valley. '

Precise chronological control was central to OXIS” objectives. Radiocarbon dates were obtained
from 14 Luwu sites (each marked by an asterisk in Tables 2-1 and 2-2). Most are conventional
dates obtained from the Australian National University’s Radiocarbon Dating Laboratory (prefixed
ANU), supplemented by smaller numbers of Accelerator Mass Spectrometry (AMS) dates from
Lucas Heights in Sydney (prefixed OZD and OZE) and from the Waikato Laboratory in Hamilton
(prefixed Wk-). Radiocarbon dating was specifically focused at sites which lacked high-fired trade
stonewares and ceramics (here referred to by the Indonesian term keramik, a term which excludes
earthenwares), which are the most important artifacts for dating historical sites in South Sulawesi
(see Appendices A and B). All radiocarbon dates were calibrated using the ‘area under the curve’
method, provided by the CALIB 3.03 computer programme, to produce the two-sigma confidence
interval, which should contain the real age of the dated sample at a level of probability of

approximately 95% (see Stuiver and Reimer 1993).

Table 2-2. Sites surveyed by OXIS in Luwu

Site name Latitude (S)  Longitude (E)  Site description

Passauen 2°34° 36" 119°54° 67 Ethnohistorical iron smelting

Kamiri 2°35° 127 119°56°18”  Ethnohistorical iron smelting

Dandang 2°42°03.3” 120°10°48.3” Cremated burial in a martavan
under a boulder

Benteng Tompottikka 3000’ 10.67 120°12°04.0" 17" century plus palace centre

Tinoe 2°33°42.8” 120°14’ 14.2” Mythological (vacant)

Puang Balubu 2°33°36” 120°14° 36”7 14™-16"™ century burials

Puang Mattene 2°35° 177 120°15° 23" 13%.16™ century burials

Matinroe Marampi 2°35°38.87 120°15°18.1” 19" century plus cemetery

Kuburan Matinroe Kasoro  2°35713.9”7  120°15°44.1>  16™-17" (?) century burials

Weilawi 2°50°24.2”  120°19°23.2 14%-15" century burials

Tompe 2°49° 562"  120°20°05.4” 13™-14" century burials

Panasae 2°49°32.2”  120°20°38.3” 15" century burials

Jampu Pute 2°48°53.9”7 120°21°14.0” 14" century burials

Kuburan Petta Pao 2°49° 18”7 120°21° 30" 15™-16" century burials

Labellang 2048’59 120°23°25” 16" century burials

Tungko-Tungko 2048°58.97 120°23°30.5” 15"-16™ century burials
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Dadekee 1,3, 4,5

Tampung Jawa

Pattimang Tua 8

Arateng 1 to 3*

Mangnge

Makam Dato Sulaiman

Lopa
Wale’walae
Lindrunge

Pattimang Baru |
Lengkong Ulaweng

Pincang Pute
Nenek Cinong
Tanetede

Malangke Beccu 1 to 3 (+
Makam Petta Malangke)
Benteng Masselekoe

Tambu-Tambu

Tomba (Sangyang Seri)
Bukit Pensimewuni
Beroe(Kuburan ToBerani)

Cerekang
Mangkulili 2
Mangkulili 1
Malaulu
Ussu 1

Kuburan Islam Opu
Nenena Cimpak
Kuburan Islam Tamalipa
Keramat Tompottikka
Balambano Indah

Kawasule 2
Kawasule 1
Warau

Benteng Matano

Rahampu’u 2

Kuburan Islam Matano
Bukit Lamolengku

Lembo-Lembo
Benteng Nuha

2°47 467 10
2°48° 207
2°45°39.1”

2°47°30.27
2°47 49" to
2°48 037
2°48° 06.8”
2°47 47
2°48 36.07
2°47° 59.67
2°47°33.3”
2°47 40.6”
2°47 514
2°48°19.8”
2°48°51.17
2°49°10.6”
2°47° 25" to
2°48’ 34
243’007
236’ 56.1”
2°34° 40
2°34° 36
2735’ 44.8”
2°34° 457
2°35°42”
2°35°36” .
2°35°37.9”
2°35° 227
2°357 12

2°357 107
2°357 12
2°38’36.5”
2°41° 00.1”
2°40°53.7”
2°40° 337
2°27° 107
2°27°20”
2°26° 327
225’397
2°26’ 427
2°26° 477

120°23°13” to
120°23” 38”
120237 29.8”

120°23°39.3”
120°23°36” to
120°23° 567
120°23’ 56.8”
120°23’ 58”
120°24° 11.37
120°24° 11.77
120°24° 12.27
120°24’ 16.9”
120°24° 41.17
120°25°00.7”
120°25°35.17
120°26° 11.4”
120°26°10” to
120°26° 25~
120°26’ 30”7
120°48’ 09.4”
121°00’ 43~
121°02° 127
121°02° 18.6”
121°02
121902 36
121°02’ 547
121°05° 11.67
121°05° 27~
121°05° 367

121°05° 37>
121°05’ 427
121°07° 05.4”
121°08° 34.9”
121°08’ 44.0”
121°10’ 3”
121°12° 42”7
121°12° 567
121°12’ 507
121°13° 007
121°15°18”

121°15°28”
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Undated pre-Islamic burials
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15M-16™ century burials
15™ century plus burials
15"-17" century burials
15%-16™ century burials
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16" century occupation
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16" century burials
15™.16"™ century burials
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13%-16™ century burials
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17" century plus burials
15M-17" century burials
19™-20™ century occupation
Earth walls ¢. AD 1900

16" century plus habitation
19" century plus cemetery
Ethnohistorical iron ore quarry
Ethnohistorical iron ore quarry
Earth wall ¢. AD 1900



2.1 Lake Matano

Introduction
Lake Matano is Sulawesi’s deepest lake (540 metres) and its fifth largest, covering 16,408

" hectares. It lies at the head of the Matano Fault which includes the Mahalona and Towuti lakes,

each of which is connected to the other by streams, and, ultimately, to the sea at Malili, via the
Larona river. By 2,000 years ago, farmers had colonized the lakeshores, as recorded by charcoal
dates from deposits of sediment that had probably eroded after clearance of upslope forest. One of
these determinations (23504140 BP, ANU-11104) comes from a test bore at the lake’s southwest
margin; the second comes from the basal unit, at Sukoyu, which yielded abundant charcoal in
otherwise sterile deposits (Table 2-3).

The shores of Lake Matano are surrounded by ultrabasic rocks and covered by scrubby forests
which extend down to the shore.® On the southwestern shore, a sirip of limestone runs from a point
north of Soroako to the settlement of Matano, Soils here are more fertile, and the forest has been
cleared from all but the steepest slopes. Shifting cultivation is practised on the slopes facing the
lake, and the pockets of lakeside sediment support more permanent gardens.” The surrounding
forests provide a wide range of collectable produce, notably dammar gum from the Agathis pine,
kaloju wood (a fast-growing tree whose branches are reportedly preferred as fuel by iron workers),
other timber and wild honey. Deer and wild boar are hunted in the local forest. Historically, the
most important product from Lake Matano was iron ore.

From studies of the heavy metals present in Lake Matano’s waters, chromium, manganese and
cobalt may well be the additional elements in Matano’s iron ore.'” This is in contrast to the widely
held belief that the iron exported from Lake Matano contained significant quantities of nickel (e.g.
Bronson 1992:73). A publicity officer for P.T. Inco, Yusri Badullah, informed the OXIS team that
the ore around Lake Matano everywhere contains less than 1% nickel, even in the rich iron deposits
north of the lake.!' Ali Fadillah and Tan Caldwell collected samples of iron ore from a traditional
collection site at Bukit Lamolengku, a few kilometres north of Matano, and Gunadi and his co-
workers collected ore samples from Lembo-Lembo, a short distance northwest of Nuha.'”? We
expect that chemical analysis of the Lamolengku and Lembo-Lembo ore, and of the iron and slag

8 The waters of Lake Matano offer few opportunities for subsistence. Plant growth and the dependent ecosystem rarely
extend more than a few metres from shore. The high level of chromium (0.04 parts per million), and traces of other
heavy metals such as cobalt, are hostile to the zooplankton. The limited endemic fauna includes eight shellfish species,
five species of endemic fish, crabs, a species of freshwater snake, and 12 water birds (Whitten et al. 1987).

9 Elsewhere the returns from gardening are very low, and clearances are restricted to present-day settlements such as
Soroako, Matano and Nuha, and to recently abandoned sites such as Sukoyu.

10 However, traces of heavy metals may not be ubiquitous. A sediment sample from unit 12 in Pontanoa Bangka was
chemically tested with Energy Dispersive X-Ray Analysis by Judith Cameron (Australian National University) but did
not produce any detectable heavy-metal peaks. The major elements in the sample were iron and silicon, followed by
copper, aluminium, calcium, sulphur and zinc.

1p T, Inco mines the nickel-rich deposits to the east of L.ake Matano.

12 At Bukit Lamelengku, the iron ore was simply dug from the ground. A number of abandoned pits were observed;
these measured approximately one metre in diameter and two metres in depth. Similar pits have been observed near
Eno in the Seko Pada valley (Caldwell 1993:7).
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from Matano and Nuha will indicate the presence of chromium, and smaller amounts of manganese
and cobalt. Nickel shonld be present rarely, if ever. ‘

Matano and Nuha lie at alternative possible outlets for the Lake Matano iron. Matano lies at the
head of the trail leading down to Ussu and Cerekang, whereas Nuha lies at the foot of a trail leading
north to the Mori heartland situated between the Lemo depression and the La valley. One of the
OXIS hypotheses links Matano iron to the rise of historical Luwu, with the prediction that the
industry commenced no later than the fourteenth century. Three separate sites at Matano,
Rahampu’u 1, Pandai Besi, and Lemogola, were excavated, each of which contained major iron-
: sm'elt'ing'deposits. Test pits were also made at Nuha and at the abandoned settlement of Sukoyu, on
the northern shore of the lake. Expected finds included clay tuyéres, abundant charcoal and other
hearth rakeout, as well as the ore and its smelted products (cf. Pelras 1996:251). To help establish
the date of the start of pérmanent settlement at Matano, and at Nuha and Sukoyu, test pits were also
- placed in the associated cemeteries of Pa’angkaburu and Pontanoa Bangka.

Nuha: findings and interpretation
Surveys of Nuha, Pontanoa Bangka and Sukoyu recovered very little keramik (see Appendix:
Table A-1). Yet Nuha revealed mounds of ironworking debris, and Sukuyo has a hardpan of iron

... -along its foreshore, while at Pontanoa Bangka iron bush knives (and earthen jars) were seen
. _protruding from the eroding slope above the lakeshore. An OXIS team surveyed and excavated at

_ these northern shore sites between February and March 1999 to investigate whether the Nuha area
had been a focus of early iron smelting.

The Nuha test pit cut through approximately 92 centimetres of the kind of iron-smelting deposit
that the OXIS archaeologists had previously encountered at Kampung Matano. Finds included 25.6
kilograms of iron debris (iron ore, slag, etc.), 500 grams of charcoal, 3.2 kg of lumps of baked earth
identified as tuyére fragments, a possible iron tuyére-tip, two other iron fragments, 59 earthenware
sherds with accreted iron bloom, and 24 flaked chert artifacts. The flaked chert would probably
have been associated with a local strike-a-light industry, as recorded ethnographically among the
Toraja (Van Heekeren 1950), and, according to our informant, Abdullah Andi Mattoana, still
practised near Matano. A charcoal sample from the lowest excavated unit containing charcoal and
abundant smelting debris was submitted for dating, and calibrates to between the eleventh and the
thirteenth centuries (Table 2-3). A second charcoal sample from the top of the smelting deposit
dates to the seventeenth century or later. These dates thus indicate that ore was smelted at the site
throughout much of the second millennium AD, confirming the prediction by OXIS of iron
smelting by at least the fourteenth century.
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Table 2-3. Radiocarbon dates from Nuha, Sukoyu and Pontanoa Bangka

Site and Level ANU Lab. No. Date (BP)  Two-sigma calibration
. Pre-Iron Smelting

Sukoyu Test Pit 1, unit 8 ANU-11271 2070+50 BP 200 BC-AD 55

Early Iron Smelting

Pontanoa Bangka Test Pit 1, unit 12 ANU-11107 1520+70 BP AD 410-660

Pontanoa Bangka Test Pit' 1, unit 7 ANU-11108 1010+60 BP AD 900-1190

Nuha Test Pit 1, unit 15 ANU-11105 960+70 BP AD 980-1260

Sukoyu Test Pit 1, unit 6 ANU-11272 830470 BP AD 1035-1290

Late Iron Smelting

Nuha Test Pit 1, unit 3 ANU-11278 130+50 BP AD 1670-1945

Two shallower excavations at Sukoyu (to 52 cm and 41 cm depth respectively) produced similar
densities of the same materials as described for Nuha in Test Pit 1, and much lower densities in Test
Pit 2. The combined yield included 385 grams of charcoal, 24.8 kg of ferak besi (iron working
slag), an iron prill, three corroded iron artifacts, four sherds with accreted iron slag, 338 grams of
baked earth classified as tuyére fragments, and six flaked chert artifacts. A charcoal sample taken
from the base of the smelting deposit in Test Pit 1 produced the same eleventh to thirteenth century
date as observed at the base of the Nuha smelting deposit (Table 2-3). This test pit also yielded a
Swatow sherd towards the top of the smelting deposit, which broadly agrees with the radiocarbon
date obtained from the top of the Nuha smelting levels, and corresponds with the sixteenth to
nineteenth century keramik sherdage from the surface of the Sukoyu site. That is to say, iron
smelting appears to have commenced at two sites along Lake Matano’s northern shore during the
early second millennium AD, and continued at both sites until at least the seventeenth century. By
this time, an iron-smelting industry had been established at Kampung Matano (see below).

Surface survey of the Pontanoa Bangka cemetery yielded abundant decorated earthenware jars in
various stages of fragmentation, two iron bush knives, an eighteenth century Chinese famille rose
saucer, and a copper cash minted during the reign of Qian Long (1736-1795). At the cemetery’s
knoll, some 35 metres from the lake shore, an uneroded sector was observed and a circa one metre
deep test pit was excavated here."”® The top unit immediately encountered 134 glass beads at the
west of the square, and a burial pit in the northeast corner. Excavation of this pit to a depth of 40
centimetres revealed two semi-complete earthen jars and three more glass beads. Continued
excavation near the pit produced another 123 identifiable glass beads. Laboratory analysis of the
260 beads shows that the great majority are Chinese wound glass beads, suggesting a date between
the twelfth and fourteenth centuries, an antiquity that would also apply to the small number of

13 The salient feature on the knoll is a 2.6 metre long, east-west oriented mound, adorned with stone blocks and a small
upright nisan (stone grave marker) which possibly marks a late pre-Islamic, or syncretist Islamic, inhumation of a
Makasar (cf. Bulbeck 1992). The name of the adjacent site of Sukoyu is Makasar for ‘crab’, examples of which can be
seen scuttling along the site’s foreshore.
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