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CONSTRUCTION HISTORY AND SIGNIFICANCE
OF THE MAKASSAR FORTIFICATIONS

David Bulbeck

Lontara’ Gowa dan Tallo' merupakan naskah yang memuat dokumentasi perihal
bangunan benteng pertahanan terbuat dari tanah, batu bata dan batu-batuan yang
dibangun di antara masa pemerintahan Tumapa'risi’ Kallona (1511-1547) dan Sultan
Hasanuddin (1653-1669). Berkat adanya penggalian di Somba Opu dalam kaitan
dengan Sulawesi Selatan dalam Miniatur, Somba Opu merupakan benteng pertahanan
yang paling baik didokumentasikan dari kesembilan benteng Makassar yang sejauh ini
telah dipelajari. Sejumlah 1300 bata dari benteng pertahanan ini telah diukur, dan
dibagi dalam tiga kelas: bata yang besar, sedikitnya 35 cm panjangnya; bata yang kecil,
kurang dari 35 cm panjangnya, dan bata Pattukangang yang lebih lebar dan tebal dari
pada bata yang berukuran kecil. Bata Pattukangang ini biasanya hanya ditemukan di
dinding Pattukangang dan dinding kedua Barombong utara yang dibangun oleh kepala
kawedanan Gowa, pada tahun 1661 dan 1662. Penelitian silang yang dilakukan pada
sisa-sisa dinding itu menunjukkan adanya lima (5) variasi dalam sistem konstruksi
bangunan. Selain itu, para insinyur Makassar menambahkan bahan bangunan pada dua
lokasi; pintu masuk utama sebelah barat Somba Opu yang terbuat dari batu-batuan
berasal dari Pammangkulang Batua; dan di sepanjang bagian depan Benteng Tallo'
dengan sumber batuan yang tidak diketahui asalnya. '

Tidak diperoleh bukti tentang cetakan-cetakan keramik untuk membentuk batu
bata yang pernah ditemukan. Bahkan, beberapa batu bata memiliki desain dan ciri-ciri
lain yang menunjukkan bahwa bagian atas dari batu bata itu terdedah saat tanah liatnya
masih basah. Kemungkinan batu bata itu dibentuk di atas sebuah papan kayu, dengan
ujung-ujungnya yang dibentuk dalam cetakan kayu, atau dengan papan-papan kayu
yang diletakkan tegak lurus di atas garis-garis batas yang digambarkan pada papan
kayu di bawahnya. Hal ini dapat menjelaskan keberadaan ketiga kelas batu bata itu
yang bervariasi.

Berdasarkan asumsi logis tentang evolusi yang terjadi dalam teknologi
pembuatan benteng pertahanan di Makassar, dan dikombinasikan dengan catatan-
catatan teks yang ada, data arkeologi itu menunjukkan adanya sejarah konstruksi
bangunan sebagai berikut: 1) Dengan menerapkan teknologi berupa gundukan tanah
pada kedua sisi dari satu baris batu bata berukuran besar, Tunipalangga memperkuat
tembok-tembok batu yang sudah ada sebelumnya di Kale Gowa dan Somba Opu, dan
membentuk Benteng Pertahanan kecil Ana’ Gowa. 2) Enam puluh tahun kemudian
Sultan Tallo', Abdullah Awalul Islam, meresmikan penggunaan teknologi dari dua garis
sejajar batu bata berukuran kecil ketika ia membangun Tallo'. 3) Pada saat yang sama,
Sultan Gowa Alauddin menerapkan teknologi ini pada Kale Gowa, yang menghasilkan
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68 CONSTRUCTION HISTORY OF THE MAKASSAR FORTIFICATIONS

adanya tiga garis sejajar batu bata pada bagian-bagian dinding yang semula diperkuat
oleh Tunipalangga. 4) Segera setelah itu, dibangunlah kedua bagian yang lain dari
dinding-dinding istana dengan dua baris batu bata yang diisi tanah di bagian tengahnya,
yakni Sanrabone, dan dinding di bagian barat di Somba Opu. 5) Pada tahun 1631-32
istana Maccini'dangang di Somba Sopu dibangun, yang menggunakan tembok bata
yang padat sepanjang bagian timur dan selatan Omba Opu, dan (pada tahun 1634)
dibangun tambahan untuk bagian dalam tembok bata yang padat sepanjang dinding
bagian barat. 6) Pada tahun 1634 Abdullah membangun sebuah dinding pertahanan
sepanjang pantai dari Ujung Tana ke Somba Opu, di Barombong. dan kemungkinan
dari Somba Opu ke Pa'na'kukang. Benteng-benteng terbuat dari bata ditambahkan di
Ujung Tana Ujung Pandang dan Pa'na’kukang. 7) Setelah penghancuran Pa'na'kukang
- dan pertahanan di sekitarnya oleh Belanda pada tahun 1660, Hasanuddin membangun
kembali benteng-benteng pertahanan ini dengan model yang baru (termasuk konstruksi
sebuah dinding bata di pantai antara Pa'na’kukang dan Barombong), dan memperbaiki
dinding pantai utara dari Somba Opu.

Benteng-benteng Makassar tidak hanya sekedar merupakan struktur-struktur
pertahanan, tetapi juga mengandung makna hubungan-hubungan sosial. Kedua pusat
istana, dan terutama benteng-benteng pertahanan di pantai, dibangun sedemikian rupa
untuk dapat sekaligus melibatkan kuburan-kuburan yang sudah ada pada salah satu, dua
atau bahkan ketiga sudut-sudut utama. Hal ini nampaknya mencerminkan maksud
tujuan para insinyur untuk menyerap kekuasaan nenek moyang sebagai perlindungan
bagi dinding-dinding benteng pertahanan itu. Pusat dari benteng itu juga dianggap
sebagai pusat dari kekuatan spiritual, sebagaimana ditunjukkan oleh adanya sepasang
kuburan raja dan istana raja di tengah-tengah benteng di Kale Gowa dan Sanrabone.
Somba Opu nampaknya berbeda dari hal-hal ini karena memiliki sudut-sudut dan pusat, -
yang kemungkinan mencerminkan keyakinan yang lebih besar pada teknologi .
pembuatan benteng dari pada dengan kekuatan spiritual.

INTRODUCTION

When the Dutch East India Company and its Bugis allies besicged Makassar in
1667, they were able to paralyse the city but could not storm it. The city was
protected by some 10 km of coastal wall (dinding) punctuated by eight fortresses
(benteng) and backed by further walled forts where the inhabitants could find
refuge (Figure 1). Unfortunately for the defending forces, walls can stop the
enemy moving in but they cannot help the besieged defenders expand out, and
after some months Makassar was forced to be a signatory to the highly
compromising terms of the Bungaya Treaty. These terms included surrender of
Benteng Ujung Pandang to the Dutch so that the Company could establish a
permanent SUpervisory presence in Makassar and demolition of all of Makassar’s
other coastal forts, except Somba Opu which was to be maintained as the
residence of the Sultan of Gowa. Makassar exhibited not the slightest intention
to demolish its forts, however (Andaya 1981:125), and ironically it was Somba
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Figure 1. Makassar’s fortifications at 1667, and the locations of measured
brick and masonry samples.
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Opu that was laid waste by a contingent of Bugis and Dutch troops in 1669.
Temporarily, at least, the sacking of Somba Opu quelled any effective open
resistance from Makassar, and within a year the other principal palaces of
Benteng Tallo' and Kale Gowa were razed by Makassar under pressure from the
new overlords (see Kamaruddin et al. 1985/86:138).

In reconstructing the development of Makassar’s fortifications we have
three independently constituted sources of evidence. First we have the Makassar
record, especially the chronicles of Gowa and Tallo', and the Royal Diary of
their kings. These are complemented by European first-hand observations dating
back to 1544, and a portfolio of sketches of Makassar before. during and after
the 1667-69 wars. And finally we have archaeology, initiated with restorative
work by the National Research Centre for Archaeology in 1977 (Nurhadi et al.
1980), continued with various surveys including my own research reported here
(South Sulawesi Prehistoric and Historical Archaeology Project, hereafter
SSPHAP), and expanded by recent excavations, notably the large-scale
investigation of Somba Opu by the Historical and Heritage Sites Protection
Authority (Suaka Peninggalan Sejarah dan Purbakala Sulawesi Selatan, hereafter
Suaka). All three sources agree on the general picture and on certain major
details, so these independently confirmed data may be granted the status of
historical fact. Unfortunately, however, each of our three records is
exasperatingly sketchy and liable to its own particular biases. While they often
complement each other. they also present disagreements, or what may be better
thought of as ambiguities (Potter 1992).

Benteng Somba Opu illustrates these points well (Figure 2). Survey and
excavation of the southern wall prove that the rectangular outline of the fort,
depicted on the ca 1638 sketch of Makassar (Skinner 1963:frontispiece), 1s an
idealization. The fort’s real southern wall seems to correspond to certain streets
between internal walls, as depicted on the sketch, suggesting this information
had been noted, but was overridden by the artist’s assumption that forts should
be rectangular. However, note the instances of agreement, such as the gap in the
southern wall immediately east of the south-western bastion, the rectangular
maze of internal brickworks inside the western wall which would correspond to
the royal palace (A), and the exterior skirting at the gate leading to the royal
palace. The last two correspondences further suggest that the Dutch sketch bloats
the north-south dimensions of the fort compared to its east-west length, in which
case the northern end of the extant western wall could well correspond to the
gate directly north of the royal palace (so approximately half of the fort’s
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western wall and possibly all of its eastern wall would have been preserved
archaeologically).

Figure 2. Archaeological form of Benteng Somba Opu laid over the Dutch
sketch ca. 1638.
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A more complicated example involves Benteng Pa'na'’kukang, shown as a
parallelogram connecting four massive brick bastions in two Dutch sketches. one
of which celebrates the Dutch occupation of Pana'’kukang in 1660 (Boxer
1967:Plate I1I), while the other depicts the 1667 blockade of Makassar (Bassett
1958:Plate 2). SSPHAP’s archaeological survey documented a totally different
plan with two curvilinear walls joining a large bastion at the south and a short
wall at the north (Figure 7E), the whole edifice made of heaped earth. Snatches
of laid brick were recorded to the east, indicating they are the remains of a brick
wall constructed behind the fortress (Bulbeck 1992:Figure 11-19). Hence [
interpreted the Dutch sketches as romanticized depictions and inferred that
Makassar’s coastal defences, apart from Somba Opu, consisted of earth
fortresses arranged along a coastal wall of brick (Bulbeck 1990, 1992). But this
interpretation neglected the possibility that the Dutch troops had demolished
Pa'na’kukang (and the adjacent defences) before abandoning it, as indeed is noted
in the 1663 Dagh-register (van der Chijs 1891:505). SSPHAP’s archaeological
survey recorded the Pa'nakukang defences built between 1660 and 1667, which
leaves open the possibility that the 1660 sketch of Makassar could be correct in
some of its details and, in particular, the indication that Pa'na'kukang had been a
brick fortress at the time the Dutch stormed it (further discussed below).

When interpreting an inconsistent body of evidence, the scholar assesses
the plausibility of the entertained hypotheses by assigning them intuitive
probabilities which are deduced as much on the basis of one’s overarching
theoretical framework as on the evidence itself. My own assumption is that
Makassar's engineers built on prior experience — their fortification projects
were not isolated acts but constituted an historical tradition, and their skills
developed cumulatively. Any project addressed the perceived needs of the day.
but it was also limited in its effectiveness by what had been learned in the past,
and any project had to comply with the court’s views on how society and the
world were ordered. 1 assume a dialectic interaction between past learning and
new practical requirements and between interest groups within Makassar’s
cosmopolitan society. Along with Hodder (1992), I assume a discourse between
immaterial ideology and its symbolization through material culture, and
archaeology enjoys certain privileges in unravelling that discourse.

FORAEA AP
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PHYSICAL EXPRESSIONS

Forms of walls

The simplest form of fortification consists of a stockade of wood, stone or other
items hastily piled up to impede the enemy’s progress past a defended line.
These structures invite scavenging after they have served their purpose, and may
often be made up of organic materials with little prospect of preservation in the
archacological record. They probably constituted the primary or sole form of
defensive structure at Galesong when it fell to the Dutch East India Company in
mid-1667 (see Andaya 1981:88-89: Kamaruddin et al. 1985/86 134). SSPHAP’s
survey of Galesong recovered no clear evidence of the remnants of defence
works (Bulbeck 1992:712-713); for instance, brick structures which the survey
team had interpreted as Islamic grave markers proved indeed to be so upon
¢xcavation (Darmawan et al. 1993).

The simplest Makassarese defence works to survive archaeologically are
the walls of heaped earth at Benteng Pa'na'kukang. This fortification was built
between 1660 and 1667 in the prelude to the Makassar War. The wider class of
fortifications which it could represent are the ‘round bastions’ which the 1661
Dagh-register mentions as new defences which were particularly concentrated at
Pa'na'’kukang and along the Garassi' River (van der Chijs 1889:224). The two
other sites surveyed by SSPHAP which could be earth forts, Garassi' and Bayoa,
were located alongside the former channels of the Garassi' River (F igure 1). The
apparently defended areas of Pa'na'kukang, Garassi' and Bayoa are similar in
size, covering 1 ha, 2.1 ha and 2.6 ha respectively, and all three abutted coastal
brick walls, even if Garassi' and Bayoa lay behind rather than in front of the
wall. Accordingly I retract argument in previous papers to the effect that all the
purely defensive coastal forts were built of heaped carth (Bulbeck 1990, 1992),
and accept that this characterization may apply only to the ‘round bastions’ built
during the 1660s.

SSPHAP recorded subsurtace segments of laid bricks in earth banks at
two locations at Benteng Garassi' and one location in Benteng Pa'na'kukang.
SSPHAP also recorded in situ lengths of laid bricks at one location along the
footpath running along Bayoa, on top of the bank of a fish pond immediately
behind Pa'na'kukang. and at one point crossing the road through Pattukangang.
Lines of strewn brick rubble were also mapped from immediately south of
Benteng Pa'na'kukang as far as the Pattukangang road crossing and thence to
Barombong.! This evidence prompted me to propose that a wall of brick had run
all the way from the beach at Somba Opu, right along the coast as far as
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Barombong, interrupted only by the outlets of the Garassi' River (Bulbeck 1990,
1992). This hypothesis has since been confirmed by Suaka’s gxcavation at
Somba Opu. It documented a segment of laid bricks issuing from the flag stand
on the former beach directly outside Somba Opu’s walls, and apparently headed
in the direction of Garassi' (Figure 3).2 From Garasst', this coastal wall would
have continued to Pa'na'kukang and Barombong. By assuming the coastline
south of Somba Opu is analogous to Makassar’s coastline to the north. which
has been completely redeveloped many times between the late seventeenth and
the twentieth centuries, one would infer that a wall had run aiong the coast past
Mariso as far north as Ujung Tana (Bulbeck 1990, 1992).

A 1663 entry in the Dutch East India Company’s Dagh-register describes
the coastal wall as approximately the height of a man and 2 m wide, with interior
and exterior facades of half-baked brick (half gebacken steen) sandwiching an
internal layer of crumbled material (van der Chijs 1891:393). This description is
compatible with the section of coastal wall recorded at Garassi’ (Bulbeck
1992:Figure 11-3) where 4 m of clay separate the intact brick wall from a scatter
of in situ collapsed rubble which, presumably, fell from what would have been
the second wall line two metres from the wall line which is still intact.

Technologically the simplest form of brick wall would involve heaping
carth around an interior spine of laid bricks. and this can be observed at the
Benteng Ana’ Gowa wherever modemn paths cut through the wall. The bricks
used to build up the spine are all large (see ‘Brick Sizes' below). The spine
accounts for only 3 m of the approximately 10 m of wall thickness. and rises to
around 1.25m (compared with a maximum height of 1.5m of extant wall). Ana'
Gowa is girdled by about 1.4 km of wall enclosing an arca of 15 ha (Bulbeck
1992:Figure 8-1).

At some point the Makassar engineers made the conceptual leap of turning this
design inside out, by sandwiching an interior bank of earth between two exterior
lines of brick. to produce the model described by the Dutch in 1663. This
construction design can be observed right around Benteng Sanrabone. 40 km
south of Makassar (Figure 2). around Benteng Tallo' at Makassar’s north, around
Kale Gowa’s walls (Bulbeck 1992). and along the extant western wall of
Benteng Somba Opu (Anon. 1990, 1992). The brick facing would have looked
more impressive, and would have prevented any enemy digging in footholds to
clamber up an earthen bank. With a few exceptions, small bricks alone werc
used (see “Brick Sizes’ below). Kale Gowa and Somba Opu both present an
claboration on this pattern. Thirty per cent of Kale Gowa's walls at the west of
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the fortress include a middle wall of large bricks flanked on both sides by walls
of small bricks, with a bank of earth sandwiched between cach two lines of
brick. These wall segments appear to have becn initially constructed with a
single spine of large bricks. as can be seen at Ana' Gowa. and at a later stage the
‘coupled wall design’ of small bricks was added. producing three lines of brick
in all. The western wall of Somba Opu also contains three lines of brick. but in
this case the third line runs along the inside of the wall, and was built right
against what had originally been the interior line of a coupled wall design
(Figure 3). That is, the third line was a later strengthening.

This third line appears to have been built at approximately the same time
as the rest of the extant fortress walls which consist of a solid wall of brick.
approximately 3 m thick along the east and up to 4 m thick along the south
(Bulbeck 1995:1-2). Although superficially similar to the brick spine at Ana’
Gowa. these solid brick walls are different in that they do away with any added
earth at all. Solid brick also allows a design feature which appears to be unique
to Somba Opu: niches and other cavities in the brickwork, which open onto the
inside (Anon. 1990). These cavities are found at various points along the castern
and southern walls, as well as along the additional third line along the inside
western wall, which suggests that all these walls were built as a single project.
The cavities presumably held artillery. which implies these walls were erected
towards the middle seventeenth century when defensive requirements were
pressing (see ‘Historical Records” below). whilst the sophisticated building
technology. which is possible with the added flexibility of small bricks, also
suggests a relatively late construction date.

Fortress Size

The physical dimensions of the forts at Sanrabone, Tallo' and Kale Gowa. all
constructed with walls dominated by coupled internal and external lines of brick.
are 22 ha enclosed by 2.2 km of wall. 40 ha enclosed by 2.7 km of wall. and
84 ha surrounded by 3.8 km of wall respectively (Bulbeck 1992). As discussed
above. the northern one-third to two-fifths of Somba Opu has not preserved
archacologically (Figure 2). apparently because it has been washed away by
floods subsequent to the 1669 sacking (Reid 1983:149-150); hence we can
extrapolate from the extant enclosed area of 12 ha (Bulbeck 1992:368) t0
suggest an original area of 16-20 ha.




DAVID BULBECK 77

Table 1. Size of fortresses and elaboration of construction technology.

Construction Type Location Area (ha)
Earthen walls Pa'na'kukang, Garassi', Bayoa 1-2.6
Single spine of brick Ana' Gowa 15

Solid brick. plus masonry and double

. )
brick wall at west Somba Opu 16-20
Double external walls of brick Sanrabone 22
Double external walls of brick, plus
, > OF BHICE. s Tallo' 40
masonry
Bauplan of double brick walls,
auplan ouble brick walls Kale Gowa 84

tripled along 30 per cent of the
wall

As Table 1 shows, there secms to be a general relationship whereby the
forts seem to get bigger with each step in the elaboration of wall construction.3
The major jump is between the coastal bulwarks and the brick forts. As the latter
were the residences of a royal family in the four cases we know about, we can
argue that the underlying factor in both increasing size and changing style of
construction relate to their status as palaces, rather than to strategic factors. This
comparison implies that Ana’ Gowa was also conceived of as a place of royal
habitation. To be sure, key defensive posts can be expected to be as compact as
possible, to limit the perimeter that needs guarding. Fort Rotterdam, after the
Dutch took possession of it, enclosed only 1 ha within its masonry walls
(Andaya 1981:Map 6) and this is probably the original size of Benteng Ujung
Pandang. The contlicting ideals of aggrandizing a fortification to demonstrate its
status, and limiting it to a defensible size, explains why Somba Opu exhibits the
most varied construction technology yet is the smallest of the certified palace
centres, because it is the only one which clearly had more of a defensive than
ceremonial role (sce also “Symbolic Aspects’ below).

7

HISTORICAL RECORDS

Sixteenth-century Fortifications

"He [Tunipalangga] was also the king who built brick walls around the
communities of Gowa and Somba Opu; King Tumpa'risi' Kallona had built his
walls [only] ot earth’ (Wolhoff and Abdurrahim n.d.:26). In this laconic style the
Sejarah Gowa announces the origins of Gowa’'s monumental fortifications. We
cannot say from this one sentence whether the rulers of Gowa prior to
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Tumpa'risi' Kallona had or had not ordered the erection of simpler fortifications
around strategic locations. Nor is it clear where Tumpa'risi' Kallona (reigned
1511-1547) had raised his earthen walls, although Kale Gowa is widely accepted
as one such location, owing to its traditional status as Gowa’s earliest palace.
Mukhlis (1975:61) would interpret the Sejarah  Gowa as meaning that
Tunipalangga (reigned 1547-1565) built Somba Opu anew with bricks when he
relocated Gowa’s palace to the coast, so as to supervise Makassar’s growing
trade. Mattulada (1982:19, 27, 146), on the other hand. stressed Makassar’s
international trade under Tumpa'risi' Kallona, and thus inferred that he originally
established Somba Opu as an earthen fort. Mattulada (1982:28), interestingly.
also implied that Gowa was established as a secondary fortress by
Tunipalangga’s reign, although he did not cite any supporting evidence. Two
lines of evidence, however, support Mattulada’s views.

One line of evidence is the toponyms associated with the title karaeng
(lord or lady). There are two references in the Sejarah Goa to karaeng Somba
Opu; a daughter of Tumpa'risi' Kallona, and the main wife of Tunijallo’ (Gowa’s
king 1565-1590) who was also the fifth ruler of Tallo' (1577-1590). The first
instance proves that Somba Opu was a recognized place by the reign of
Tumpa'risi' Kallona, sufficiently recognized to have had a princess. which
supports the idea that its importance was acknowledged by erecting a defensive
perimeter around it. There is only one reference to karaeng at Ana’ Gowa, the
only such reference 1 know to Ana’ Gowa in the primary sources. This individual
was Tunipalangga’s only son, the presumed heir to the Gowa throne, whose
accession was prevented by his death at the age of ten. This suggests that Ana’
Gowa was built as the palace of the future king, but when he died, and as Gowa
cemented its local authority to the point where an overland attack from the south
was no longer of real concern, Benteng Ana' Gowa lapsed into historical
obscurity (Bulbeck 1992).

The second line of evidence comes from the tradeware sherdage at these
sites. SSPHAP's surface collection at Somba Opu is strong on sixteenth-century
sherdage. including what appears to be an early sixteenth-century peak. While it
is unlikely that Somba Opu’s heyday was in decline by 1550, the tradewarcs
support the belief that Somba Opu was already a major place before
Tunipalangga’s accession to the throne (Bulbeck 1992:371). Detailed
classification of all the tradewares excavated at Somba Opu (see Eustachius and
Agustono 1992/93; Anon. 1992) could test this view more conclusively. “AsS
regards Ana' Gowa, surface sherdage is extremely sparse, which in itself
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suggests the fort never functioned as a fully operational palace, and the period
1450-1550 1s well represented on both of the methods [ have developed to
convert tradewares into chronological indications’ (Bulbeck 1992:261-262).

Kale Gowa and Ana' Gowa are the only two forts where walls based on a
single spine of laid bricks have been observed or can be reliably inferred to have
existed. However, the western wall of Somba Opu has a small number of large
bricks which closely resemble those used in the central walls at the other two
sites (see ‘Brick Sizes’ below). Hence the original brick walls at Somba Opu
were probably built according to the method observed at Ana' Gowa, but almost
all the archaeological evidence has dissolved during the fort’s various
reconditionings.

Early Seventeenth-century Fortifications

Mattulada (1982:146-147) claims that Makassar’s system ot fortifications (with
the exception of Benteng Tallo'), was tully in place by the end of Tunipalangga’s
reign. He does not cite any evidence from the primary sources which, however.
provide substantial evidence that the next phase of fortifications did not occur
until the carly seventeenth century. While it may seem implausible that
Makassar’s defences would have been restricted to three palace centres for a
period as long as half a century, there is no evidence that Makassar was under
any serious external threat between about 1550 and 1630, least-of all from an
attack by sea (sce Andaya 1981:28-47: Reid 1987). Whatever further works were
constructed in the sixteenth century seem to have escaped the notice of European
and Makassarese writers alike. This would suggest they consisted of palisades
and other impromptu barriers, such as those at Galesong which are first recorded
historically in the context of their being overpowered in 1667,

The first dated reference is a report in 1615, by an Englishman called
Cockayne. of a massive mobilization of labour to manufacture bricks for ‘two
castles this summer to be finished” (Reid 1981:11). One castle was Kale Gowa,
or Tamalate. built in 1618 (Kamaruddin et al. 1985/86:89). presumably to be
revitalized as Gowa's palace centre. The other palace centre was apparently
Benteng Tallo', whosc construction, including its masonry, is credited to Sultan
Abdullah Awalul Islam (Rahim and Ridwan 1975:17), who sat on the Tallo'
throne twice including a first occupancy between 1593 and 1620 (Bulbeck
1992:30). Makassar’s resurrected construction programme may have been
stimulated by the increased variety of foreign traders who trequented the city
after 1607 and cspecially 1613 (Reid 1987). There is no reason to doubt that in
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these years. 1615-20, the 2.7 km of wall at Tallo' and the 3.8 km of wall at Kale
Gowa were erected. The construction technology was now paired internal lines
of laid bricks, resulting in three parallel lines of bricks in those sections of Kale
Gowa which had previously received a single brick spine.

The Dutch East India Company pulled out of Makassar in 1615 (Reid
1987) and in the 1630s began a series of campaigns to weaken Makassar’s
influence in eastern Indonesia, including an attempted blockade of Makassar
between 1634 and 1636 (Patunru 1983:24-25). This confrontation appears to
have stimulated the largest fortifications programme €ver undertaken at
Makassar. The royal diary reveals the construction of the Maccini'dangang
(‘watch the trade’) palace at Somba Opu in 1631-32, erection of a wall trom
Ujung Tana to Somba Opu in 1634, construction of Pa'na'kukang’s walls and the
commencement of work on Benteng Ujung Pandang also in 1634, and the
strengthening of Barombong’s walls in 1635 (Kamaruddin et al. 1985/86:92-93,
95-96). The Maccini'dangang palace was built with bricks, but the other
construction techniques are not revealed by the royal diary. However, in the
Sejarah Tallo' we read that Sultan Abdullah Awalul Islam built brick walls
enclosing Pa'na'’kukang, Ujung Pandang and Ujung Tana (Rahim and Ridwan
1975:17).4 The construction method for the wall between Ujung Tana and
Somba Opu is not stated and. after all the later building developments along this
coastline, is very unlikely to be evinced archaeologically. However, the
Barombong wall (which could have extended as far north as Pa'na'kukang)
would appear to have included brick given the scatter of brick fragments at the
site (Figure 1), the substantial structure at Barombong drawn in the ‘View of
Makassar 1660°. and the large force of 855 workers assigned to the task.

Sultan Abdullah is also credited with building the main gate of Somba
Opu (Rahim and Ridwan 1975:17), which includes masonry pavement and
lining as demonstrated through excavation (Anon. 1990, 1992).5 Here. he seems
to have brought his experience with masonry at Tallo' to the benefit of Somba
Opu. and the application of similar construction techniques in both cases
suggests that Somba Opu’s main gate was built at around the same time as
Benteng Tallo'. As some masoned blocks also crop up in Somba Opu’s south-
west bastion (Figure 3), they suggest that the entire western wall was rebuilt
during the construction of the gate. A few large bricks are included in the
coupled lines of brick along the western wall. but not in any other wall, which
suggests that these were sixteenth-century bricks from old Somba Opu recycled
in the construction of its oldest extant wall. Following this linc of rcasoning. W¢
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would infer that the 1631-32 preparation of the Maccini'dangang palace involved
replacing all of Somba Opu’s old walls with solid brick walls, exceps the western
wall, which was allowed to remain as Sultan Abdullah had built it by 1620. This
scenario would make sense of an otherwise peculiar record in the Gowa-Tallo'
royal diary. dated 1635, to the effect that “The Somba Opu populace built the
second wall at the gate’ (Kamaruddin et al. 1985/86:96). That is. a western wall
at the gate was already present. and the internal line of bricks. which includes
niches as found elsewhere at Somba Opu. was added three years after the
completion of the southern and eastern (and perhaps northern) fortress walls.

An overview of the enormity of the carly 1630s fortification works is
provided by the 1634 Dagh-register which reports that 17.000 men were
cmployed in building the fortification walls of Makassar city and Somba Opu
castle, and that these walls could provide refuge for a force of 40.000 men
(Colenbrander 1898:353).

Late Seventeenth-century Fortifications

The final major tortification program at Makassar seems to have followed the
1660 Dutch occupation of Pa'na'kukang. A 1661 entry in the Dagh-register notes
that Karaeng Summana’ (who was then Gowa's regent) had already established a
bank along the sea which he was strengthening with brickworks (van der Chijs
1889:170-71).° This would be the same brick wall built in 1661 at the
manaqianna ot Benteng Pa'ma'kukang which is tentatively interpreted by the
cditors of the royal diary as meaning “on the south side of the fort” (Kamaruddin
et al. 1985/86:124). A 1662 reference to the Barombong people erecting a
second wall (Kamaruddin et al. 1985/86:126) would appear to match a 1663
Dagh-register reterence to the activities of Karaeng Summana’ in replacing the
walls which the Dutch had removed from Pa'na'kukang (van der Chijs
I891:504). So between 1661 and 1663 Karaeng Summana' concentrated on
restituting the detences between Pa'na'kukang and Barombong which the Dutch
had destroyed whilst occupying Pa'na’kukang. There is a correspondence with
the archacological record. in the form of a line of fragments of unusually thick
bricks traversing the large coastal dune immediatelv south of Pa'na'kukang. in an
arca now named Pattukangang (Figure 1). [ interpreted this line of thick bricks as
the remnants of the 1661 wall, and predicted that the northern section of the
Barombong wall, which SSPHAP had not sampled during the fieldwork. would
evinee unusually thick bricks too, as it corresponded to Barombong's 1662 wall
(Bulbeck 1992:357). This prediction is now confirmed (see "Brick Sizes™ below).
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Although the royal diary focuses on the Pattukangang constructions.
presumably because these were effectively new works. the entire system of
coastal defences was overhauled and expanded, with particular emphases on the
Pa'na'kukang-Somba Opu stretch. the environs of the Portuguese quarter (south
of Mariso), and Benteng Ujung Pandang at the north of Makassar Bay (van der
Chijs 1889:224). There are even references to extending the coastal wall as far as
Benteng Tallo' (van der Chijs 1891:504) and to Hasanuddin digging a channel
between Somba Opu and Garassi' (Reid 1983). '

Benteng Sanrabone

Finally we come to the question of Benteng Sanrabone, forty kilometres south of
Makassar. There i$ a claim that it was built in the sixteenth century after
Tumpa'risi' Kallona had subjugated Sanrabone (Ramli et al. 1992:10). This
would make Sanrabone the earliest Makassar fort to have been constructed with
coupled lines of bricks, whereas it was probably the last. There is nothing
experimental about Sanrabone at all. rather the construction technique (two
parallel lines of internal brick walls) and brick sizes are impressively uniform
throughout, and the wall segments are completely straight and well supplied
with substantial bastions (Bulbeck 1992:Appendix E). The clarity of
Sanrabone’s design implies it was built late, but how late?

The Dutch seem to have been quite unaware of any fortress at Sanrabone
at the time of the Makassar War. The Dutch and Bugis forces skirted around
Sanrabone, by moving directly from the south coast to Galesong (Andaya 1981).
which might mean that they specifically avoided such a well-defended citadel,
except tor one turther detail. The lands which the Bungaya Treaty ceded to the
Company through rights of conquest included the stretch from Turatea to
Bungaya, so including Sanrabone, but there is not the slightest indication that
Sanrabone Fort should be demolished or handed over, which would have been
an amazing oversight if the Dutch had been aware of its existence. This
oversight does seem to have come to the Company’s attention quickly becausc.
according to Ibrahim (1985:47). as early as 1668 the kingdom ot Sanrabone was
obliged to sign an amended version of the Bungaya Treaty which inciuded a
provision for the demolition of Benteng Sanrabone. In support ot fbralum's
claim. which is unreferenced. by 1675 the Sanrabone River (along with Tallo’
and Garassi' rivers) harboured Makassar’s naval forces, and by 1678 the regalia
of Gowa were stored at Sanrabone (Andaya 1981:168. 199).
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Apparently, the Gowa royalty exploited an interregnum in Sanrabone’s
dynasty which had commenced with the expulsion of Kasim Puanna Jenalik in
1658, as well as an anomaly in the Bungaya Treaty. In 1668 — one year after
the treaty was signed — Hasanuddin’s son, who was later installed as Gowa’s
Sultan Abdul Jalil, succeeded to the Sanrabone throne (Bulbeck 1992:139-40).
He alone could be the ‘Karaeng Sanrabone’ who reaffirmed the Bungaya Treaty
in 1669, but in the context of the Company’s recognition that it had failed to
conquer the land around Sanrabone (sec Andaya 1981:137, 264). It seems
extremely unlikely that a Gowa prince on whom Gowa’s future came to depend
would have been installed to rule a place that was not adequately defended,
given the dangers of those years. It seems very likely that Gowa realized that the
Dutch claim over Sanrabone through conquest could not be substantiated. In
theory. Benteng Sanrabone may have been built exactly in 1668, to protect its
new charge, except that Gowa's resources and security were severely stretched
during that year. Hence we may infer that the fortress already existed by the time
of the Makassar War, but the Company’s spies were unaware of it. The
Company does seem to have had a rather imperfect knowledge of its enemy’s
fortifications, as shown by the ca. 1638 sketch of Makassar which ignores
Benteng Kale Gowa. .

One plausible construction date for Benteng Sanrabone would be the
decade between 1658 and 1668, under the assumption that Gowa then developed
it as an outlying brick fortification. or in anticipation of Abdul Jalil’s ascendancy
to the Sanrabone throne. Although the technology of solid brick walls had
already been established in the early 1630s at Somba Opu, the older design of
two lines of brick sandwiching an interstitial earth fill was retained until 1663, at
least in building coastal walls (van der Chijs 1981:393). The other plausible
construction date would be around 1620. Under this scenario, all of the Makassar
forts with coupled lines of brick could have been built within the span of a
decade, so they would represent a discrete phase in the evolution of fortification
skills. Such a date would coincide with the long reign of Sanrabone’s sixth king,
Tumenanga ri Campagana, who was a nephew of Gowa’s Tunijallo', and
furthermore whose chief wife was the daughter of the marriage between
Tunijallo" and the queen of Tallo” (Bulbeck 1992:Figure 4-10). The intimate
familial connections between this king of Sanrabone, and the Gowa and Tallo'
royalty, may have been sufficient reason to honour him with a smallish brick
palace.
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BRICK SIZES
Background

SSPHAP’s survey team sampled the brick sizes at all of the Makassar
fortifications, and Sanrabone, except for Somba Opu where only a small sample
of bricks was measured, and the ‘second (northern) Barombong wall” which was
overlooked (Bulbeck 1992). In early 1995 [ was able to complete the sampling
with the help of a team of archaeology students organized by Drs Iwan Sumantri,
bringing my total sample of measured bricks tfrom fortified sites up to about
1300. These new data are presented in Table 2, organized into groups as
indicated by the preceding discussion. In my earlier analysis [ had hypothesized
that the bricks at Somba Opu would show a gradient from "large” to ‘small’. but
the collected data retute my hypothesis; the Somba Opu bricks (sample locations
shown in Figure 3) exhibit a bimodal distribution in size as clearly as the other
fortification bricks, and so are classified as large and small according to the
critcria defined carlier (Bulbeck 1992:719). | 'had also hypothesized that the
northern Barombong bricks would be unusually thick (Bulbeck 1992:357). and
this expectation was confirmed by a sample of bricks measured immediately
south of the Barombong naval college. These latter bricks can accordingly be
grouped with the unusually thick bricks from Pattukangang into a ‘Pattukangang
coastal wall’ (see Table 2 below).

Tables 3 to 5 show the rclationships between length, breadth and
thicknesses of all sixteenth- and seventeenth-century bricks from fortitied sites
for which all threc measurements are available. Figure 4 displays histograms of
all the lengths, breadths and thicknesses recorded on bricks known or suspected
to have been included in fortification walls.® These plots show the bimodal
distribution which is especially apparent for brick lengths, but also for breadths
and thicknesses. They also show the enormous variability for all three
measurements, albeit with a clear tendency for the small bricks to cluster around
certain modal measurements, as well as a general tendency (involving both the
large and the small bricks) for any one dimension to increase as one of the other
dimensions increases.

Previously I had assumed that the bricks would have been shaped in
moulds (Bulbeck 1992:740). Even as late as the nineteenth century in Britain
and its colonies. many brick moulds were open wooden boxes into which the
wet clay was pressed (Birmingham 1983). Devices such as these would have
allowed for the occasional inscription, incision, human fingerprints and animal’s
paw marks which can be observed on the Somba Opu bricks (for example.
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Anon. 1992). In drawing this analogy I am not assuming any European input
into old Makassar’s brickmaking technology, which would be unwarranted when
we consider the construction of brick walls at earlier Indo-Malaysian capitals
such as Srivijaya (Manguin 1992) and Majapahit (Hall 1996); rather, I am
canvassing the sorts of technological options that would have been available.
Another, even simpler option would have involved forming the bricks in their
wet-clay stage on a wooden board, using timber planks to define the bricks’
edges. This brick-shaping technique would explain why the bricks’ dimensions
are generally diverse in any fortress, any wall segment and any sampling
location. Only Benteng Sanrabone, where the standard deviations on the
measurements vary between 0.0 and 1.3 cm (Bulbeck 1992:710), presents
sufficiently standardized brick dimensions to suggest the use of moulds.

Table 2. 1995 data on Makassar fortification brick size (cm).

Somba Opu large bricks (n) Mean S.D. Range
Length 4 41.0 1.78 (39.5-43)
Breadth 9 19.94 1.78 (17-22)
Thickness 12 6.83 0.65 (5.5-8)
Somba Opu western wall (n) Mean S.D. Range
Length 85 26.04 2.78 (20.5-32)
Breadth 72 1524 2.46 (11-20)
Thickness 107 . 3.92 0.76 (2.5-6)

(‘western wall” excludes the large bricks, and the additional interior wall which my
scenario dates to 1635)

Somba Opu additional wall (n) -~ Mean S.D. Range
Length 20 23.90 2.57 (19-29)
Breadth 21 13.23 .80 (10-16)
Thickness 36 3.02 0.44 (2-4.5)
Somba Opu eastern-southern wall (n) Mean S.D. Range
Length 91 2494 2.80 (20-34)
Breadth 96 13.98 1.45 (11-17.5)
Thickness 115 3.53 0.48 (2.5-5)
‘Northern Barombong wall’ (n) Mean S.D. Range
Length 2 21.0 (21)
Breadth 5 16.0 0.9 (15-17.5)
Thickness 26 54 0.6 (4-6.5)
Pattukangang coastal wall (n) Mean S.D. Range
Length 7 24,29 2.66 (21-28)
Breadth 14 16.61 2.61 (11-21)

Thickness 33 5.76 1.33 (4-10)
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The overall tendency for length, breadth and thickness to covary suggests
that the superintendents of the brick production had a mental template of an ideal
brick shape. The technique of laying the Makassar bricks is often called the
‘two-by-one’ method, which implies that the bricks in any one course were laid
transversely across pairs of bricks in the course immediately underneath (for
example, Bulbeck 1992:209). Actually, drawn sections of the walls at Kale
Gowa, Ana' Gowa, Tallo' (Bulbeck 1992:Figures 6-8, 6-9, 8-2 and 12-4),
Sanrabone (Ramli et al. 1992) and Somba Opu (Anon. 1992) exhibit this
transverse criss-crossing only after several courses with the bricks laid in the
same orientation, comparable to ‘colonial bond’ (see Jeans 1983). Several of the
sections at Somba Opu show a more refined, closely interlocking pattern in
which the ‘stretchers’ laid lengthwise alternate regularly with ‘headers’ laid
transversely in the same course, comparable to Flemish bond. Whatever the
variation, this general ‘two-by-one’ option would involve lengths about twice as
great as the breadths, as can be observed in Table 3 (below). A consistency of
thickness would also be expected, to facilitate laying any course of bricks.
However, variability in brick thicknesses within any section was accommodated
through devices such as laying two thin bricks in the same course as bricks twice
as thick as the thin bricks (especially apparent at Somba Opu), sandwiching the
bricks into slightly curvaceous courses (especially apparent on the walls of the
Bissu’s Well at Kale Gowa), and inserting clay fill into the interstices between
the laid bricks (especially apparent at Ana' Gowa).

Penrose Distance, Size and Shape Analysis

Multivariate statistical analysis can now be employed to explore the data. The
brick measurements (from Bulbeck 1992, except those in Table 2 above) are
grouped into fourteen samples, most of which have been explained previously.
The samples that do need explaining are: (i) a small proportion of the bricks
measured at Tallo' are large, so they are treated as a separate sample from the
Tallo' small bricks; (ii) Pa'na'kukang also contained some large bricks, which I
interpret as having been used in the 1634 fortress walls; (iii) the small bricks
from Pa'na’kukang, Bayoa and Garassi' are all metrically similar (Bulbeck
1992:729) and may be pooled into a single sample representing the coastal wall
between Pa'na’kukang and Garassi' (and on to Somba Opu).?
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Table 3. Frequencies of cross-tabulated lengths and breadths in cm of all bricks
(with all three measurements) from fortified sites.

(Breadth)
(L) 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Sum
45 i 1 | 3
44 | l | 3
43 4 2 1 7
42 I 1 2 4
41 l 1 1 R)
40 1 I | 5 8
39 l 1 2 1 5
18 l 1 1 3
37 1 I
36
35
34 1 1
33 2 l 1 4
12 ! 1 l 3
31 1 4 2 1 8
30 l [ 2 2 | 1 8
29 l 3 5 5 4 18
28 2 2 4 bl 4 17
27 3 5 6 12 7 12 1 46
26 | 2 13 13 14 18 5 4 | 71
25 2 4 22 18 7 7 I 6l
24 3 7 14 13 2 7 56
23 1 6 19 16 7 1 50
22 1 4 8 9 12 3 l 38
21 1 3 12 5 3 | 2 2 1 30
20 4 12 3 ! 20
19 1 2 2 1 2 8
18 1 1
17 1 ]
16 1 1
Sum 3 21 56 95 85 67 59 38 14 5 6 16 7 6 I 479

I chose to apply the Penrose (1954) analysis to the fourteen samples of
bricks deduced from the historical analysis.!0 Overall distance is equivalent to
Pearson’s ‘Coefficient of Racial Likeness’ or CRL whose name reflects the
historical origins of this form of multivariate analysis in the study of human
crania across the world. Essentially, the CRL transforms the sample means into
standardized variables by pooling all the comparative samples into a single
sample, calculating the general standard deviation which results, and dividing
each sample mean by the general standard deviation. This way, variables which
produce small measurements (in our case, thickness) have theoretically as much



DAVID BULBECK 89

scope as variables which produce large measurements (here, length) to contribute
to the overall distance. This overall distance is obtained for each pair of samples
by finding the squared differences between the standardized means for all the
considered variables. and adding them together.

Table 4. Frequencies of cross-tabulated breadths and thicknesses in cm of bricks
from fortified sites.

(Thickness)
By 2 25 3 35 4 45 5 55 6 65 7 75 8§ 85 9  Sum
24 ! |
23 | l to 2 1 6
a2 | [ 2 ] I [ 7
21 ! 1 2 203 2 4 l 16
20 3 1 | l 6
19 2 t 2 5
18 ! 5 2 1 14
17 2 75 505 1 | 38
16 721 8§ 10 8 2 2 1 59
15 317 19 12 s g 2 i 67
4 315 37 17 4 3 85
132 4 23 28 19 10 2 7 95
12 4 7021 1305 203 1 56
l 4 8 4 2 I l 1 21
1o 2 I 3
Sum 7 21 97 130 70 43 42 22 IS5 5 9 8 4 4 2 479

Penrose’s contribution was to recognize that this overall distance consisted
of size and shape components. The size component is found by not squaring the
differences between the standardized means, but instead summing them with the
sign of the difference retained; hence a sample of small bricks would register a
negative size difference compared to a sample of large bricks. Furthermore the
size differences are additive, so that if we know the size difference between
sample X and sample Y, and between sample Y and sample Z, then the addition
of these two differences produces the size difference between samples X and Z.
To find the shape component, we square the size difference and subtract it from
the overall distance, to produce a measure of the degree to which the
standardized differences between any two samples arc internally consistent. For
instance, if the average sizes of one sample of bricks are all twice as large as the
average sizes of another sample, the shape difference between these samples will
be zero. But if one sample has bricks which are very long, broad or thick
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compared to the bricks in the other sample, the shape ditference will be
substantial.

Table 5. Frequencics of cross-tabulated lengths and thicknesses in cm of bricks
from fortified sites.

(Thickness)
Ly 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 Sum
45 ! 2 3
44 1 1 3
43 1 22 | 7
42 > 4
41 P2 3
40 I I 23 1 8
39 I S B I 5
38 I i 1 3
37 1 |
36
35 \
34 1 1 '
33 1 1 1 4
32 2 3
3 P2 32 ]
30 I P2 3 8
29 304 2 3 411 18
28 i 4 2 2 s 1 17
27 779 10 9 4 6 1 46
26 2 7. 21 15 5 3 10 S 2 71
251 9. 17 17 8 7 1 1 61
24 2 2 15 24 7 3 2 | 56
2203 3 19 17 2 2 3 | 50
2] I & 20 6 1 1 | i 38 :
J| 5 9 7 2 2 1 2 30
20 I 1 20
19 2 4 ! 8
8 I [ .
17 I i
16 i ]
Sum 7 21 97 130 70 43 42 22 15 5 9 & 4 4 2 479 .

To illustrate the metrical relationships based on the distances described above, I
will employ seriated dendrograms using average linkage as the algorithm for
clustering the samples in the dendrograms. The rationale is explained at length in
Bulbeck (1992:Appendix A) and here I will merely summarize the benefits.
Constructing a dendrogram is advantageous because it exposes the samples to
metrical affinities (according to the clustering algorithm employed). The samples
which are most similar join up first at the far right of the dendrogram, and then
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samples (or pairs of samples) which are the next most similar to other samples
(or groups of samples) join up sequentially, to the point where clusters of
samples which are very unlike each other join together at the far left of the
dendrogram. However, a major drawback with hierarchical dendrograms, as
conventionally displayed, is that any information on similarities between
samples which have joined up to different clusters is ignored. Seriating the
dendrogram retains that information by arranging the samples in such a way that,
whilst not breaking up any hicrarchical linkage, samples which are similar are
placed as closcly together as possible, and samples which are most dissimilar are
placed at opposing poles. Seriating the dendrogram also allows the major pole of
metrical variation to be clearly demonstrated. This can be seen in Tables 6 and 7,
where the Pearson’s CRL distances and the squarc roots of the Penrose shape
distances are arranged according to the order shown in the respective seriated
dendrograms (Figures 5 and 6). If the reader looks along any column or row, he
or she can sce that the value generally increases as one moves away from the
diagonal. Indeed it is possible to calculate the degree to which the original
distances in the table support the order shown in the dendrograms; the support
for Figure 5 is 99.8 per cent out of the theoretically possible maximum of 100
per cent. while the support for Figure 6 is lower, §7.6 per cent. indicating that
over 12 per cent of the shape differences between the fourteen sampies is not
faithtully represented in Figure 6.11

The 99.8 per cent support for the seriated dendrogram in Figure 5 appears
extremely good. but actually this nearly ideal result derives from the
overwhelming contribution of sheer size to the CRL. The size difterences can be
shown by stating how much smaller each comparative sample of bricks is than
the Ana' Gowa bricks (the largest bricks); thesc are (0.428 (Kale Gowa central
bricks), 0.540 (Somba Opu large bricks). 0.550 (Tallo' large bricks), 0.822
(Pa'na'kukang large bricks), 1.912 (Pattukangang bricks), 2.281 {bricks from the
coastal wall through Garassi' as far as Pa'na'kukang), 2.33% (bricks from Somba
Opu’s west wall), 2.400 (Barombong bricks), 2.525 {Sanrabone bricks), 2.580
(bricks from Somba Opu’s eastern and southern walls:. 2.680 (Tallo" small
bricks), 2.706 (bricks from Kale Gowa’s side walls), and 2.816 (bricks from the
additional lining of bricks along the inside of Somba Opu’s west wall). 12 Not
only do the size differences, when squared, account for the great majority of the
overall distances, but also the order of large (Ana' Gowa bricks) to small (Somba
Opu additional bricks) almost perfectly matches the seriated order shown in
Figurc 5.13
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Figure 5. General distances seriated dendrogram average linkage clustering
(goodness of fit 99.8%).

0.8 0.6 0.4 0.2

4.2 . . )
\ AWA /\ | 1 | L
Ana’ Gowa
__\/\/\ . [ Kale Gowa central

Large palace bricks Somba Opu large

— Tallo’ large
L Pa’na’kukang large

Pattukangang

Coastal wall bricks . Garassi’-
Pa’na’kukang wall

_____\/\/\___ Barombong

Somba Opu west wall
Sanrabone

] Somba Opu single wall
Small palace bricks HE Tallo® small

Kale Gowa side walls
Somba Opu added wall

Figure 6. Shap'e distances seriated dendrogram average linkage clustering
(goodness of fit 87.6%).

) % Breadth/ % Thickness/
10 ! oi6 0i5 054 0'13 0i2 Oil Length /\Length x Breadth

E Somba Opu large 48.6 239

Large palace Ana’ Gowa 49.7 249
bricks L Kale Gowa central 50.3 23.8
Pa’na’kukang large  53.8 21.0
Tallo’ large 56.4 21.2
— __[ Somba Opu added wall 55.4 17.0
Somba Opu single wall 56.1 18.9
Smalbl paliace Sanrabone 58.6 18.2
| ricks Somba Opu west wall  58.5 19.7
Tallo” small 57.3 19.9
‘E: Kale Gowa side walls 59.2 20.9
— — Barombong 573 21.4

G .
Coastal wall bricks ~ F a'nakukang wail 607 22.2

Pattukangang 68.4 28.7
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The dendrogram of the general distances demonstrates the expected result
of a fundamental distinction between the large and the small bricks (Figure 5). It
also demonstrates that, within the small bricks, the Pattukangang bricks are
radically different, as expected on the basis of their unusual breadth and
thickness (Table 2). Equally importantly, seriation arranges the brick samples
into three functional groups. At the top are the large palace bricks, from Ana’
Gowa to the large Tallo' bricks, to which cluster the large Pa'na'kukang bricks
also belong. Then we have the bricks along the coastal wall, including the
Pattukangang bricks, the small bricks between Garassi' and Pa'na'kukang. and
the Barombong bricks. At the bottom of the seriation are the small palace bricks
(Figure 5). Hence, when the Makassar engineers switched from the sixteenth-
century model of large bricks to the seventeenth-century model of small bricks,
for some reason they persisted with a minor proportion of large bricks at Tallo’
and Pa'na'kukang. They were also less forthright in manufacturing truly small
bricks for the coastal walls, presumably because sheer mass of brick (best
achieved by producing largish bricks) was of equal or greater concern than the
greater versatility and tighter fit allowed by small bricks. The Pattukangang
bricks, which my historical analysis dates to 1661-62, illustrate this point well;
here we see a significant departure from the usual model of producing bricks
approximately twice as long as they are broad (see Table 2) in the interests of
quickly plugging a gap in the line of coastal wall.

Table 6. Penrose general distances (Pearson’s CRL) betweeri Makassar
brick samples.

KGe. SOIL Tal Panl Pat. Ga- Bar. SOw San. SOs Tas. KGs. SOa.

Pn
Ana' Gowa 0.189 0.295 0.499 0.798 4.874 5.346 5815 5.673 6.505 6.918 7.252 7.419 8.207
Kale Gowa central 0.019 0.152 0.231 2.742 3.563 3.941 3.807 4.488 4.836 5.126 5.275 5.917
Somba Opu large 0.198 0.196 2.491 3.214 3.550 3.438 4.084 4.396 4.673 4.821 5.424
Tallo’ large 0.089 2.462 3.126 3.531 3.308 3916 4.320 4.583 4.762 5.323
Pa'na’kukang large 1.842 2.272 2.591 2.404 2.924 3256 3.520 3.663 4.129
Pattukangang wall 0.323 0.474 0.560 0.815 0.904 0.900 0.861 1.388
Garassi'- 0.023 0.035 0.115 0.157 0.177 0.185 0.404
Pa'na'kukang
Barombong 0.146 0.069 0.074 0.087 0.098 0.263
Somba Opu west 0.032 0.073 0.112 0.141 0.259
wall
Sanrabone 0.019 0.048 0.077 0.117
Somba Opu single 0.011 0.032 0.060
wall
Tallo' small 0.036 0.060
Kale Gowa side 0.076
walls
Somba Opu added

wall
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Table 7. Square roots of Penrose shape distances betwecn Makassar
brick samples.

AG KGec Panl. Tal. SOa SOs. San. SOw Tas. KGs. Bar Ga-  Pat
Pn

Somba Opularge  0.061 0.080 0.340 0.445 0.285 0.283 0.377 0.361 0.306 0.358 0.326 0.425 0.780

Ana Gowa 0.076 0.349 0.443 0.277 0.260 0.359 0.333 0.267 0.310 0.276 0.377 0.720

Kale Gowa central 0.274 0.371 0.207 0.204 0.297 0.281 0.231 0.290 0.261 0.316 0.734

Pa'na'kukang large 0.121 0.109 0.184 0.156 0.210 0.264 0.337 0.341 0.378 0.809

Tallo' large 0.168 0.218 0.129 0.196 0.221 0.340 0.356 0.360 0.780

Somba Opu added 0.042 0.102 0.126 0.158 0.233 0.234 0.281 0.711
wall

Somba Opu single 0.104 0.081 0.082 0.159 0.159 0.210 0.639
wall

Sanrabone 0.068 0.154 0.211 0.227 0.235 0.663

Somba Opu west 0.094 0.143 0.381 0.170 0.600
wall

Tallo’ small 0.078 0.078 0.136 0.557

Kale Gowa side 0.039 0.067 0.479
walls '

Barombong 0.101 0.490

Garassi'- 0.432
Pa'na'kukang '

Pattukangang wall

When we turn to the seriated dendrogram of the shape differences (Figure
6). it is important to remember that size has now been removed as a factor, so
our analysis is ‘independent of the size-dominated results as just discussed.
Hence the general agreement is impressive. The only substantial difference in the
seriated order involves the samples of coastal wall brick which are relocated to
the polar extreme away from the large palace bricks. The large bricks are clearly
divided into separate sixteenth-century (Ana' Gowa, Kale Gowa, Somba Opu by
association) and seventeenth-century sets (Tallo', Pa'na'kukang). The latter now
leave the cluster made up of the large bricks, and join with the small bricks,
excluding the Pattukangang bricks whose anomalous shape is clearly
demonstrated in this analysis. That is, in terms of shape the Tallo' and
Pa'na'kukang large bricks generally resemble small bricks made between 1615
and 1635, suggesting that all of these bricks, large and small, were made at
around this time, including the Sanrabone bricks and the coastal bricks between
Garassi' and Pa'na'kukang, neither of which could be dated from the historical
records. So on the one hand Figure 6 produces a neat tripartite division between
sixteenth-century, early seventeenth-century, and 1660s bricks, yet on the other
hand it orders the samples into functional groupings. These are the large palace
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bricks between ‘Somba Opu large’ and ‘Tallo' large’; the small palace bricks
between ‘Somba Opu added wall’ and ‘Kale Gowa side walls’, and the coastal
wall bricks at Barombong, from Garassi' to Pa'na'kukang, and at Pattukangang.

Ratios of average length and breadth illuminate the main shape factor
underlying the seriated order in Figure 6. As we move from the Somba Opu
large bricks at the top of the dendrogram to Pattukangang at the bottom, breadth
consistently increases as a ratio of length. The ideal proportion for the ‘two-on-
one’ bricklaying method would involve bricks which are exactly twice as long as
they are broad, or even slightly more than twice as long so as to allow for the
(clay) mortar inserted between the pair of bricks which is being transversely
crossed. Only the large bricks from the sixteenth-century palaces conform to this
ideal. If the ‘two-on-one’ method is to be retained with smaller bricks, we would
expect the bricks to become even narrower in shape as the mortar between pairs
of parallel laid bricks assumes a greater proportion of the distance to be crossed.
However, the small bricks from the seventeenth-century palaces show the
reverse trend. Hence there would seem to have been a shift towards fitting small
bricks of various sizes into the available spaces. The only published section of a
horizontally (as opposed to a vertically) oriented section, from the additional
wall along the inside of Somba Opu’s west wall, indeed shows this pattern of a
medley of bricks of variable size and shape rammed into the available spaces,
notwithstanding a general orientation towards ‘two-on-one’ laying (Anon. 1992:
third-to-last figure). The small bricks along the coastal wall most exemplify this
trend towards relative broadening, which in this case would -suggest a certain
coarseness in how they were laid, given that they are generally larger than the
small palace bricks.

Another general trend which stands out is that the large sixteenth-century
palace bricks are relatively thicker than the seventeenth-century palace bricks, as
shown by comparing thickness against the square root of length and breadth
(Figure 6). Indeed as far as palace bricks are concemned, we would seem to be
looking at decreasing thickness over time (Table 8), even though this trend is
overridden in Figure 6 by the prevailing contrast between narrow and broad
bricks. The Makassar construction supervisors apparently learnt to produce
relatively thinner bricks as an accommodation to the new concern with flexible
bricklaying and a tight interlocking of variably proportioned bricks. If this was
indeed the case for the fine brickwork required of the palace walls, then different
principles were employed in the construction of the coastal wall. The
Pattukangang bricks are relatively the thickest of all, and the small bricks at
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Barombong and between Garassi' and Pa'na'kukang are also moderately thick.
suggesting that the main concern was to produce a tall slab of brickwork, rather
than to produce an aesthetic face of closely interlocked bricks.

Summary of the Brick Metrical Data

Archaeological analysis of the Makassar brickworks indicates the following
pattern of evolution. When bricks were first employed to strengthen the interior
of the earthen walls at sixteenth-century palaces, thick large bricks were
produced. with a length twice as great as their breadth to facilitate ‘two-on-one’
laying. With the construction of the Tallo' palace by 1615, some large bricks
seem to have been manufactured at first, presumably as a hangover from the
sixteenth-century experience. The altered proportions of the large Tallo’ bricks
may indicate a concern for an aesthetic exterior finish, but the inadequacy of
large bricks soon became apparent, and the engineers switched to smaller,
thinner. more versatile bricks. The first adaptation involved a radical reduction
in brick size, and hence the small bricks at Tallo' and Kale Gowa are. on
average, among the smallest. With more experience, the superintendents of
palace construction learnt that a thinner brick was the main key to a solid and

aesthetic finish, and lengths and breadths were allowed to increase slightly. The -

1630s walls at Somba Opu. with their complex apertures built into solid brick
wall, represent the apogee of Makassar brickworking skills.

The Makassar engincers also seem to have used different protocols for
building the coastal wall and for building palace walls. The small bricks at Kale
Gowa and Tallo' were apparently used as the model shape for the Barombong
and Garassi'-Pa'na'kukang coastal bricks, but the latter were enlarged to allow
more rapid erection of the slabs of defensive coastal wall. The construction
model of paired lines of brick sandwiching interstitial fill was retained for the
1660s coastal walls. as indicated by a 1663 Dagh-register entry, well after solid
brick wall was implemented at Somba Opu. With the last-manufactured bricks.
the Pattukangang bricks, sheer mass (best achieved with broad thickened bricks)
appears to have become the overriding aim, in stark contrast to the refined
brickwork evident along Somba Opu’s interior walls. Presumably the thick
Pattukangang type of brick was used at other locations during the early 1660s
reparations of the coastal wall, but supporting archaeological evidence has not
yet been identified.
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Masonry

As a result of SSPHAP’s fieldwork I reported that masoned fortifications were
restricted to the walls of Tallo' (Bulbeck 1992:410-41 ). However, SSPHAP
also recorded seven masoned blocks left attached to a quarry at Pammangkulang
Batua which, coincidentally, is an open Toalean site with Maros points (Pasqua
1995). This quarry is small, measuring approximately 250 m between the most
distant extremes of quarrying activity. The dimensions of the five large blocks
exceeded those of any stone blocks recorded at Tallo' (Table 8), or among the
Dutch masonry at Fort Rotterdam (Benteng Ujung Pandang), although the two
small blocks at Pammangkulang Batua have dimensions which fall within the
range of variation of the masonry at both of the latter sites. With little
conviction, I suggested that the large blocks at Pammangkulang Batua may have
been enlarged preforms for subsequent whittling down at either Tallo' or Fort
Rotterdam (Bulbeck 1992:734).

The excavation of masonry facing and paving at Somba Opu’s main gate
(Anon. 1990, 1992) has revealed masonry blocks whose dimensions closely
match the Pammangkulang Batua examples. The twenty-two original blocks
which I could find at the west gate, and at two places further south along the
western wall, fall into two groups: a group of large (or rather, long) blocks with
lengths between 74.5 and 93.5 c¢m, and a group of small blocks between 47.5
and 61.5 cm long (Table 9). These closely correspond to the two sizes at
Pammangkulang Batua. The only suggestion of discord is that the
Pammangkulang Batua large blocks are slightly less broad than any large blocks
measured at Somba Opu, but this could easily be due to the small sample sizes
available. Retention of an average thickness around 19 cm is particularly
convincing evidence that Pammangkulang Batua was the source of the large
blocks at Somba Opu. The limited extent of masonry at Somba Opu is in accord
with the small size of the Pammangkulang Batua quarry. Finally,
Pammangkulang Batua is situated along the Garassi' (Je'ne'berang) River, so the
blocks could have easily been transported to Somba Opu by perahu.

Until evidence to the contrary emerges, we may infer that Pammang-
kulang Batua was the source of the stone used in the seventeenth-century
refurbishing of Somba Opu’s western wall. By analogy, the masonry used at
Tallo’ may have been transported down one of the tributaries which feeds the
Tallo', but so far no potentially suitable quarry site has been identified.
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Table 8. Relative thickness of palace bricks over time, bascd on

sample averages.

Group of bricks

% thickness/square root
of length x breadth

Sixteenth-century large palace bricks

1615-1618 bricks (Tallo' large & small, Kale Gowa side)

ca 1620 bricks (Somba Opu west wall, Sanrabone)

1630s bricks (Somba Opu single and additional walls)

23.8-24.9
19.9-21.2
19.7-19.9
17.0-18.9

Table 9. Comparative data on masonry size (cm).

Tallo’
Length
Breadth
Thickness

Pammangkulang Batua large blocks
Length

Breadth

Thickness

Pammangkulang Batua small blocks
Length
Breadth

Somba Opu largéblocks

Length
Breadth

Thickness

Somba Opu small blocks
Length

Breadth

Thickness

(n)
90
90
67

(n)

—_ tn

Mean
48.60
28.77
18.87
Mean

76.00
35.40
20

Mean

49.50
34.00

Mean
83.17
40.75
18.83
Mean
52.88

32.69
18.50

SD
11.80

6.22

4.72

SD

2.45
2.07

SD

SD

8.06
2.84
6.37
SD

3.81
3.85
5.65

Range
(25-70)
(12-48)
(10-30)
- Range
(75-80)
(32-37)
(20)
Range
(49.50)
(34)
Range
(74.5-93.5)

(37.5-45.5)
(11.5-23)

Range
(47.5-61.5)
(28.5-45)
(12.5-28)

Symbolic Aspects of Fort Design

Figure 7 presents the enormous varicty of sixteenth- and seventeenth- century
fort design (based on Bulbeck [1992]. plus Figure 2 of this chapter). Clearly, no
two ground plans are similar, except possibly the bulwarks of Garassi' and
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Figure 7. Ground plans of Makassar Fortresses (not to scale)..
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