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APPENDIX E. OVERVIEW OF THE BRICK AND MASONRY BLOCK DATA 3 

E.1 Background 

E.1.1 Scope of the work 

O r i g i n a l l y , SSPHAP's r e s e a r c h grant from the A u s t r a l i a n Myer 
Foundation was to be spent on a s u b - p r o j e c t , co-ordinated 
with Sonny Wibisono of the Indonesian National Research 
Centre f o r Archaeology, d e a l i n g with the c o a s t a l 
f o r t i f i c a t i o n s defending Makassar entrepdt ( F i g u r e E - 1 ) . 
Following the r e t u r n of Drs Wibisono to J a k a r t a , SSPHAP's 
reg u l a r team surveyed f u r t h e r c o a s t a l and h i n t e r l a n d 
f o r t i f i c a t i o n s , measured b r i c k s a t u n f o r t i f i e d s i t e s , and 
recorded masonry quarrying at Pammangkulang Batua (Photo 
E - 1 ) , thus paving the way f o r SSPHAP's review of g r e a t e r 
Gowa's l a t e 17th century f o r t i f i c a t i o n s (Bulbeck, 1990). I n 
a l l , 1381 b r i c k s and b r i c k fragments were measured from nine 
f o r t i f i e d s i t e s and twelve n o n - f o r t i f i e d s i t e s . 90 masoned 
stones were measured at T a l l o k and seven p a r t l y masoned 
blocks were measured at Pammangkulang Batua. I n a d d i t i o n , 
s i g n s of earthen f o r t i f i c a t i o n s were recorded at four s i t e s 
(Bayoa 1, G a r a s s i k , Paknakkukang, and Kota Galesong). 

The i n d i v i d u a l s i t e s which provided SSPHAP's b r i c k and 
masonry samples are depicted i n F i g u r e E-2. The samples north 
of Sampulungang are documented i n the c h a p t e r s d e a l i n g with 
the Gowa-Tallok s i t e s (Chapters 6 to 12). Measurements of the 
b r i c k samples from the s i t e s between Sampulungang and 
Sanrabone are given i n Table E-1. Of these s i t e s , Sanrabone 
( E . I . 3 ) and Galesong ( E . I . 4 ) were f o r t i f i e d . 

E.1.2 Methodological c o n s i d e r a t i o n s i n measuring the b r i c k s 

The Makassar t e x t s (Chapter 2) provide an incomplete record 
of the chronology of c o n s t r u c t i o n and, a f t e r the 1667 
Makassar War, demolition of g r e a t e r Gowa's f o r t i f i c a t i o n s . 
The f o r t i f i c a t i o n s themselves range from the almost 
undisturbed f o r t r e s s of Anak Gowa, to s i t e s where v i r t u a l lyv^ 
no o r i g i n a l brickworks remain i n t a c t . E s p e c i a l l y i n the more 
disturbed s i t e s there has been c o n s i d e r a b l e r e c y c l i n g of 
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b r i c k s , w h i l e s e v e r a l of the f o r t i f i e d s i t e s enclose 
s t r u c t u r e s made from 18th century and l a t e r b r i c k s . One 
isuue, then, i s whether c e r t a i n m e t r i c a l parameters can 
d i s t i n g u i s h the f o r t i f i c a t i o n b r i c k s from l a t e r b r i c k s . The 
second i s s u e i s whether p a t t e r n s i n b r i c k s i z e open a window 
on the sequence of Gowa f o r t i f i c a t i o n s . 

To answer these q u e s t i o n s , c o n t r o l l e d p r o b a b i l i s t i c 
samples would have obviously been p r e f e r a b l e , but SSPHAP's 
sampling procedures were n e c e s s a r i l y o p p o r t u n i s t i c owing to 
the h i g h l y v a r i a b l e a v a i l a b i l i t y of loose b r i c k s and 
measurable i n s i t u b r i c k s . Except at Somba Opu and to a 
l e s s e r degree at Sanrabone, which were recorded while I was 
s t i l l i n the pro c e s s of formulating an appropriate sampling 
procedure, we documented the v a r i a b i l i t y of b r i c k s i z e by 
t a k i n g samples spaced along the remnant w a l l s , g i v i n g 
p a r t i c u l a r a t t e n t i o n to any l o c i where a change i n 
c o n s t r u c t i o n s t y l e was e v i d e n t . B r i c k s from other s t r u c t u r e s 
such as graves and w e l l s were a l s o measured at the f o r t i f i e d 
s i t e s and a sample of u n f o r t i f i e d s i t e s . Where a la r g e number 
of b r i c k s o ccurred at a locus, a sample s i z e of 30 b r i c k s was 
considered adequate ( c f . Constandse-Westermann, 1972), 
s e l e c t e d on the b a s i s of completeness and a c c e s s i b i l i t y . 
However, s m a l l e r sample s i z e s f r e q u e n t l y had to be accepted. 

The b r i c k s were measured with a three-metre metal tape by 
p l a c i n g the t i p at one end and measuring to the nearest 0.5 
cm mark at the other end. The only exceptions were s i x b r i c k s 
from Bayoa measured u s i n g s l i d i n g c a l l i p e r s with one mm 
g r a d a t i o n s . A n a l y s i n g the data I have n o t i c e d that the 0.5 cm 
g r a d i e n t s were f a i t h f u l l y observed f o r the t h i c k n e s s e s , 
e s p e c i a l l y with the t h i n n e r b r i c k s up to about 5 cm t h i c k . 
However, the lengths and the breadths a r e s t r o n g l y biased 
towards whole numbers, suggesting that a f r a c t i o n a l value was 
recorded only when the measurement landed on the 0.5 cm mark. 
My a n a l y s i s r e t a i n s the f r a c t i o n a l v a l u e s except i n the 
graphic c r o s s - t a b u l a t i o n s where, to condense the data, 
lengths and breadths with a 0.5 cm f r a c t i o n (or higher, at 
Bayoa) are converted to the next whole centimetre. 

The o r i g i n a l data were entered i n t o the Bor l a n d / A n a l y t i c a 
(1987) " R e f l e x : The Analyst** PC programme. A hard copy has 
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been sent to Sonny Wibisono as w e l l as to Bahru Kal l u p a of 
Suaka, amd i s a v a i l a b l e from me on request. 

E . I . 3 Benteng Sanrabone (TaJcalar 6) 

Benteng Sanrabone has approximately 2.2 km of b r i c k w a l l 
e n c l o s i n g 21 h e c t a r e s ( F i g u r e E - 3 ) . E v i d e n t l y the f o r t had 
not been b u i l t by 1667, as Andaya (1981) does not mention 
Sanrabone i n h i s comprehensive account of the Makassar War 
and the Bungaya Treaty which followed. But according to 
Ibrahim (1985:47), i n 1668 the kingdom of Sanrabone was 
obliged to s i g n a renewed v e r s i o n of the Bungaya Treaty which 
included a p r o v i s i o n demanding the demolition of Benteng 
Sanrabone (which may or may not have been c a r r i e d o u t ) . 
Sanrabone had been without a r a j a s i n c e 1658, and i t was only 
i n 1668 that Hasanuddin's son Kg Campagaya ( l a t e r S u l t a n 
Abdul J a l i l ) was i n s t a l l e d ( 4 . 6 ) . Hence we can i n f e r that he 
b u i l t h i s Sanrabone pala c e i n 1668, and that i t immediately 
came to the a t t e n t i o n of the Dutch. f 

Note that even a f t e r being i n s t a l l e d as Gowa's s u l t a n , 
Abdul J a l i l ( r . 1677-1709) i n i t i a l l y kept the Gowa r e g a l i a at 
Sanrabone, and h i s land holdings ( a t l e a s t as recognised by 
the Dutch) remained confined to Sanrabone as l a t e as 1688 
(Andaya, 1981:199,264). The l a t e r report by S t a v o r i n u s 
(1798:211), that Sanrabone had been b u i l t at around the same 
time as T a l l o k and Somba Opu, could be i n t e r p r e t e d as support 
for a 17th century c o n s t r u c t i o n date, and need not imply 
exact contemporaneity of the three f o r t s . 

The a r c h a e o l o g i c a l evidence confirms a c.1668 c o n s t r u c t i o n 
date. The b r i c k samples around the f o r t r e s s w a l l s show very 
l i t t l e m e t r i c a l v a r i a t i o n (Table E - 1 ) , i n d i c a t i n g a s i n g l e 
event of c o n s t r u c t i o n by s p e c i a l i s t s with c o n s i d e r a b l e p r i o r 
experience i n b u i l d i n g b r i c k w a l l s . As observed at s e v e r a l 
points (e.g. Photo E - 2 ) , the w a l l s were b u i l t with two 
v e r t i c a l l y standing l i n e s of b r i c k , p l u s e a r t h packed between 
the b r i c k l i n e s and on e i t h e r s i d e . T h i s c o n s t r u c t i o n method 
of "double b r i c k - w a l l s " a l s o c h a r a c t e r i s e s most of Benteng 
Tua's w a l l s ( 6 . 4 ) . I n a d d i t i o n , Sanrabone's tradeware p r o f i l e 
shows a pronounced emphasis on p i e c e s dated to the l a t e 17th 
and 18th c e n t u r i e s (Bulbeck, i n prep, b ) . 



TABLE E-1- FURTHER BRICK SAMPLES NOT DESCRIBED IN CHAPTERS 6 TO 12 (MEASUREMENTS IN CM) 

BENTENG SANRABONE Inner Wall Outer Wall T o t a l B r i c k s 

(n) Mean S.D. Range (n) Mean S. D. Range (n) Mean S.D. Range 
S t a t i o R I 
Length 10 24.80 0.98 (24-26) 10 25.30 0. 68 (24.5-26) 20 25.05 0.88 (24-26) 
Breadth ' 10 14.75 0.75 (14-16) 10 15.60 0. 88 (14-16) 20 15.18 0.93 (14-16) 
Thickness 10 3.50 0.0 (3.5) 10 3.50 0. 24 (3-4) 20 3.5 0.16 (3-4) 

S t a t i o n I I 
Length 3 24 .33 0 .47 (24- -25) 3 24 .33 0 .47 (24- -25) 
Breadth 3 13 .67 0 .47 (13- -14) 3 13 .67 0 .47 (13- -14) 
Thickness 3 3 .67 0 .24 (3.J >-4) 3 3 .67 0 .24 (3.; >-4) 
S t a j t i o n I l l 
Length 8 25 .64 1 .08 (23-26.5) 10 26 .00 0 .22 
Breadth 8 14 63 1 .05 (13-16) 10 14 .60 1 .28 
Thickness 10 3 .30 0 .33 (3-4) 10 3. .75 0 .25 

F p j t r e s g W a l l 
Length 18 24 .97 1 .24 (23-26.5) 23 25. 48 0 .74 
Breadth 18 14. 69 0 .90 (13-16) 23 14. 91 1 .23 
Thickness 20 3. .40 0 .25 (3-4) 23 3. 63 0 .27 

(12-16) 
(3.5-4) 

(24-26.5) 
(12-17) 
(3-4) 

Wal1Surrounding Gaddopg^GrAYMYMUd Makam DatuPaddftda 

Length 
Breadth 
Thickness 

Length 
Breadth 
Thickness 

10 
10 
10 

10 
10 
10 

24.90 
14.10 
3.25 

0.73 
0.44 
0.34 

(24-26) 
(13-14.5) 

(3-4) 

10 26.20 
10 16.85 
10 5.40 

0.46 (25.5-27) 
0.55 (15.5-17.5) 
0.49 (4.5-6) 

E a s t E g yai Kobajag West Royal Mhma 
24.25 
12.75 
4.35 

0.51 
0.40 
0.23 

(23-25) 
(12.5-13) 
(4-4.5) 

20 
20 
20 

25.23 
12.68 
3.90 

0.54 
0.40 
0.37 

(24-26.5) 
(12-13.5) 
(3.5-4.5) 

18 25. 64 1 .08 (23-26.5) 
18 14. 61 1 .19 (12-16) 
20 3. 53 0 .37 (3-4) 

41 25.26 0 .96 (23-26.5) 
41 14.81 1 .09 (12-17) 
43 3.52 0 .26 (3-4) 

Sanrabeije Old Wei 1 

4 
9 

10 

23.89 
15.61 
4.50 

1 .34 
3.44 
1.11 

(22.5-26) 
(12.5-24) 
(3.5-6.5) 

Tota.! Sai).rabojne, Rgym.! Sraye^ 

30 24.90 
30 12.70 
30 4.05 

0.79 
0.40 
0.34 

(23-26.5) 
(12-13.5) 
(3.5-4.5) 



TABLE E-1. FURTHER BRICK SAMPLES NOT DESCRIBED IN CHAPTERS 6 TO 12 (CONT.) 

BRICKS LACKING MODERN DIMENSIONS 

Ma n j a l l i i i g jg^ayeg^JSMe^^ S a m p u l u n g a n g l a r g e b r i c k s Jamaraiig broad brigfes 

(n) Mean S.D. Range (n) Mean S.D. Range (n) Mean S.D. Range 

Length 9 28.00 0.88 (26.5-29) 5 28.30 0.60 (27.5-29) 31 26.77 2.84 (22-33) 
Breadth 18 17.22 1.50 (14-19.5) 14 17.39 1 .06 (15-20) 34 16.43 0.74 (15-17.5) 
Thickness 18 4.75 0.73 (3.5-6) 14 5.07 0.56 (4.5-6.5) 31 5.32 1 .00 (4-9) 

BRICKS HITH MODERN DIMENSIONS s i '('• r'-f' 

(n) Mean S.D. Range (n) Mean S.D. Range (n) Mean S.D. Range 

BungungfiaraRia < Galjsssng ISaiBPMlMiigaBg small birisks JamaraBg.. thm fe.i:.i..<;:.k.s 

Length 10 23.45 0.47 (22.5-24) 5 23.30 0.75 (22-24) 34 26.44 0.42 (26-27.5) 
Breadth 15 10.77 0.60 (9.5-11.5) 6 12.25 0.25 (12-12.5) 34 12.04 0.32 (11-12.5) 
Thickness 15 4.67 0.24 (4.5-5) 6 4.67 0.24 (4.5-5) 34 5.15 0.44 (4.5-6.5) 

• Mak̂ ajDi Datu BoRtsLgfeang Campagaya Lama Jeknek well 

Length 24 25.27 1.31 (21.5-26.5) 15 25.80 0.95 (24.5-27.5) 2 23.75 - (23,24.5) 
Breadth 28 11.94 0.60 (10.5-13) 15 12.73 0.57 (12-14) 2 11 .75 - (11,12.5) 
Thickness 23 5.15 0.27 (4.5-5.5) 15 7.77 0.73 (6-9) 1 4.5 - (4.5) 

N.B. Three rounded b r i c k s were a l s o recorded i n the Jeknek w e l l , with an average length of 16.3cm, 
average breadth of 7.7 cm, and average t h i c k n e s s of 5.2cm. Presumably they are modern b r i c k s 
shaped to f i t the w e l l ' s contours, r e s u l t i n g i n t h e i r diminished breadth. They are included i n 
the t o t a l b r i c k sample (Table E-2) but are excluded from any groups broken down during a n a l y s i s . 
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The other b r i c k s t r u c t u r e s at Sanrabone have b r i c k s with 
q u i t e d i f f e r e n t dimensions from those of the f o r t r e s s b r i c k s 
(Table E - 1 ) , except f o r the low w a l l b u i l t around the 
Gaddonga Graveyard Complex (Photo E - 7 ) . A l l the marked graves 
and tombs i n the complex belong to o l d s t y l e s , notably that 
of Labbu Kopo which i s o r i e n t e d east-west (Table F - 1 ) . 
Although the names now a s c r i b e d to the graves (Table F-1) 
f a i l to match the names recorded f o r Sanrabone's r a j a s ( 4 . 6 ) , 
i t i s hard to i n t e r p r e t the complex as anything other than 
Sanrabone's r o y a l cemetery up to when Kg Campagaya (Abdul 
J a l i l ) ascended Sanrabone's throne. As the w a l l around the 
complex was apparently b u i l t at the same time as the f o r t r e s s 
w a l l s , i t s f u n c t i o n was probably to mark o f f the b u r i a l 
ground a s s o c i a t e d with Sanrabone's former r u l e r s . 

I n the e a r l y 18th century Abdul J a l i l was succeeded as 
Sanrabone's r a j a by another Gowa a r i s t o c r a t , Bahauddin Kg 
Mamampang, who i n t u r n was succeeded by h i s son Kg Barombong. 
I n 1734 l o c a l r u l e appears to have been r e s t o r e d with the 
i n s t a l l a t i o n of Salahuddin Kg A l l i i k ( 4 . 6 ) . Although the royal 
b r i c k kobang (Photo E-3; Table F-1) were probably b u i l t a f t e r 
Kg A l l u k ' s i n s t a l l a t i o n , t h e i r a s s o c i a t i o n with a mosque i n 
the heart of the f o r t r e s s ( F i g u r e E-3) f o l l o w s the same plan 
as Abdul J a l i l ' s Datak p a l a c e i n Benteng Tua ( 6 . 7 ) , 
r e f l e c t i n g Gowa's profound i n f l u e n c e on Sanrabone. 

E. I . 4 Kota Galesong f o r t i f i c a t i o n s 

H i s t o r i c a l evidence of f o r t i f i c a t i o n works at Kota Galesong 
comes only from the r e c o r d s on Galesong's capture by the 
Dutch and Arung Palakka (Sahaduddin) during the Makassar War. 
Summarising the r e c o r d s , Andaya (1981:87-89) d e s c r i b e s i t as 
a ' f o r t i f i e d c i t y ' and makes i t c l e a r t h a t t here were 
numerous "fo r t s ' * . Matching a r c h a e o l o g i c a l evidence, however, 
i s s l i g h t (see F i g u r e E - 4 ) . 

2k}ne 14 i n M a n j a l l i n g c o n t a i n s f i v e r e c t a n g u l a r , razed 
b r i c k s t r u c t u r e s (Photo E - 4 ) , whose north-south o r i e n t a t i o n 
and la c k of connecting brickworks suggest that they used to 
be grave markers. Indeed i n terms of average s i z e and shape, 
the M a n j a l l i n g b r i c k s compare s l i g h t l y b e t t e r with o l d b r i c k s 
from u n f o r t i f i e d s i t e s , such as Sampulungang and Jamarang 
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(Table E - 1 ) , than with known f o r t i f i c a t i o n b r i c k s (Tables 
E-23 to E- 2 6 ) . We a l s o observed patches of b r i c k rubble along 
the road at the north of Kota Galesong (Photo E - 5 ) . But they 
occur at a p e r i p h e r a l l o c a t i o n of Galesong, and are moreover 
s u s p i c i o u s l y c l o s e to a former I s l a m i c cemetery (Kompleks 
Makam Matinroe r i S u l i ) which has been l a r g e l y demolished ' 
during housing developments (Bulbeck, i n prep, b ) . So these 
a l s o would appear to have been b r i c k grave markers. 

However, Kota Galesong i s c e n t r e d on a s e r i e s of r a i s e d 
earthen f e a t u r e s p a r a l l e l with the c o a s t l i n e ( F i g u r e E - 4 ) . 
Th e i r n a t u r a l d e f e n s i v e p o t e n t i a l could have been r e a d i l y " 
enhanced by the c o n s t r u c t i o n of timber p a l i s a d e s , earthworks'^^ 
or the l i k e . A good example i s Makam Takbakka whose o r i g i n a l i 
su r f a c e has been i n c i s e d by the pas s i n g road. The banks 
r e v e a l b r i c k and stone rubble which could w e l l have been 
included as support f o r an earthen w a l l (Photo E - 6 ) . So the 
defensive works at Galesong were probably r e s t r i c t e d to a 
network of p a l i s a d e s and stockades. 

E.2 A n a l y s i s of the B r i c k Measurements 

E-2.1 " B r i c k Standards" and " B r i c k S e r i a t i o n Types" 

The t o t a l sample of measured b r i c k s and fragments shows great 
v a r i a b i l i t y i n s i z e and shape (Table E - 2 ) . However, most of 
the v a r i a b i l i t y can be accommodated by p o s i t i n g two d i s t i n c t 
ways i n which p a r t i c u l a r b r i c k s a r e r e l a t e d to each other. 

TABLE E-2. MEASUREMENTS IN CM OF ALL MEASURED BRICKS (n»1381) 

(n) Mean S.D. Range 

Length 
Breadth 
Thickness 

782 
1212 
1236 

27.14 
15.20 
4.68 

6.42 
3.47 
1 .51 

(16-49) 
(7.5-26) 

(2-10) 

Breadth/Length 687 
Thickness/Length 641 
Thickness/Breadth 1068 

56.66* 
17.59* 
31.02* 

8.35 
4.44 
8.30 

(38.5-92.4*) 
(8.0-37.5*) 

(14.3-80.0*) 

Breadth:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r « 0.75 
Thickness:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r > 0.66 
Thickness:Breadth C o r r e l a t i o n C o e f f i c i e n t Pearson's r = 0.64 
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The f i r s t r e l a t i o n s h i p i n v o l v e s " b r i c k standards" which 
can be defined as any group of b r i c k s of s i m i l a r manufacture 
and dimensions. T h e i r m e t r i c a l v a r i a t i o n should be due to 
s l i g h t s t r a y i n g from the standard, leading to small standard 
d e v i a t i o n s f o r the dimensions and shape i n d i c e s , but moderate 
to low c o r r e l a t i o n c o e f f i c i e n t s between dimensions. 

The second r e l a t i o n s h i p i n v o l v e s " b r i c k s e r i a t i o n types", 
i . e . groups of b r i c k s of s i m i l a r manufacture and shape but 
v a r i a b l e s i z e . Standard d e v i a t i o n s are l a r g e f o r the 
dimensions but small f o r the shape i n d i c e s , while the 
c o r r e l a t i o n c o e f f i c i e n t s between dimensions are high. 
Moreover, a b r i c k s e r i a t i o n type should i t s e l f be d i v i s i b l e 
i n t o s e v e r a l groups of s i m i l a r l y s i z e b r i c k s which w i l l 
behave mathematically l i k e b r i c k standards. 

P r e l i m i n a r y study of the data suggested that the o r i g i n a l 
database c o v e r s b r i c k standards which are u n r e l a t e d to the 
f o r t i f i c a t i o n b r i c k s , and t h a t the l a t t e r c o n s t i t u t e a b r i c k 
s e r i a t i o n type. To demonstrate the point, i t should be 
p o s s i b l e to i d e n t i f y the extraneous b r i c k standards and 
remove them from the database whose remaining b r i c k s should 
then show g r e a t e r s t a n d a r d i s a t i o n i n shape. 

At the I s l a m i c graveyards of Datu Bonto Lebang and 
Campagaya Lama we observed only one type of b r i c k (Table E-1) 
and noted t h a t i t appeared to have the same f a b r i c as the 
b r i c k s used i n Ojung Pandang's modern housing developments. 
The very s t a n d a r d i s e d dimensions of these b r i c k s are 
v i r t u a l l y i n d i s t i n g u i s h a b l e from those of the b r i c k s 
assembled i n "Kale Kundrulu's grave", Benteng Tua, even 
though the l a t t e r were r e p o r t e d l y produced by the f i r s t Dutch 
brickworks i n Makassar (Photo 6-7). The s m a l l e r b r i c k s at 
Sampulungang, Jamarang (Table E-1) and Moncongloe Lappara 
(10.6.3) have s i m i l a r dimensions, as do the b r i c k s from the 
w e l l at Jeknek and the supposedly o l d w e l l c a l l e d Bungung 
Bar a n i a at Bayoa, Galesong ( F i g u r e E-4; Table E - 1 ) . 

Altogether these b r i c k s show g r e a t l y reduced s i z e and 
shape v a r i a b i l i t y compared with the t o t a l sample, and 
c o n s i d e r a b l y lower inter-measurement c o r r e l a t i o n 
c o e f f i c i e n t s , i n d i c a t i n g t h a t they can be a ssigned to a 
" b r i c k standard" (Table E - 3 ) . I c a l l i t the "Dutch b r i c k 



715 

standard" as the a v a i l a b l e c l u e s point to i t s i n t r o d u c t i o n by 
the Dutch. Removing them from the database l e a v e s a remainder 
of "other b r i c k s " (Table E-4) which, compared to the o r i g i n a l 
t o t a l sample (Table E - 2 ) , are i f anything more v a r i a b l e i n 
s i z e , but more s t a n d a r d i s e d i n shape as shown by the reduced 
r a t i o standard d e v i a t i o n s and the higher c o r r e l a t i o n 
c o e f f i c i e n t s . Note a l s o that the "other b r i c k s " are r a t h e r 
longer and notably l e s s t h i c k than the "Dutch standard 
b r i c k s " , as shown by the shape r a t i o s . 

TABLE E-3. SIZE IN CM OF "DUTCH STANDARD BRICKS" (n-112) 

(n) Mean S.D. Range 

Length 90 25.22 1 .46 (21-27 .5) 
Breadth 112 11.90 0.82 (9.5-13 .5) 
Thickness 107 5.04 0.47 (4-7) 

Breadth/Length 90 47.57* 2.86 (42.3-54 .5*) 
Thickness/Length 86 t > 21 .12* 3 ^ 1.89 (17.0-29 .2*) 
Thickness/Breadth 108 42.55* 3.84 (32.0-53 .8*) 

Breadth:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r = 0.60 
Thickness:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r = 0.35 
Thickness:Breadth C o r r e l a t i o n C o e f f i c i e n t Pearson's r = 0.39 

TABLE E-4. MEASUREMENTS IN CM OF "OTHER BRICKS" (n=1269) 

(n) Mean S .D. Range 

Length ; \ / * i; 692 27.39 6 .77 (16-49) 
Breadth 1100 15.55 3 .46 (7.5-26) 
Thickness 1129 4.64 1 .57 (2-10) 

Breadth/Length 593 57.99* 8 .04 (38.5-92.3*) 
Thickness/Length 555 17.20* 4 .59 (8.0-37.6*) 
Th i ckness/Breadth 957 29.60* 7 .34 (14.3-72.0*) 

Breadth:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r >• 0.78 
Thickness:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r = 0.68 
Thickness:Breadth C o r r e l a t i o n C o e f f i c i e n t Pearson's r « 0.71 

The "other b r i c k s " i n c l u d e not only f o r t i f i c a t i o n b r i c k s 
but a l s o b r i c k s used i n v a r i o u s keramat (holy) s t r u c t u r e s and 
at Sanrabone's "old w e l l " . Wherever I noted the f a b r i c , i t 
appeared co be redder and f i r e d at a lower temperature 
compared to the "Dutch standard b r i c k s " . At the f o r t i f i e d 
s i t e s , only Sanrabone's i n s i t u w a l l b r i c k s ( i n c l u d i n g those 
from the w a l l b u i l t around the Gaddonga Graveyard Complex) 
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had such s n a i l dimensional v a r i a t i o n that they could be 
r e a d i l y d i s t i n g u i s h e d on the b a s i s of s i z e alone from the 
o l d - s t y l e b r i c k s used i n the graves and w e l l s (Table E - 1 ) . 
Elsewhere there was t o t a l overlap, e i t h e r because the other 
s t r u c t u r e s and the f o r t r e s s were b u i l t at the same time, such 
as the Hasanuddin Complex remnant brickworks and the l i n i n g 
to the B i s s u ' s Well at Benteng Tua ( 6 . 4 ) , or because the 
f o r t r e s s b r i c k s have been r e c y c l e d . Apart from Sanrabone, 
then, I i d e n t i f y o l d - s t y l e f o r t i f i c a t i o n b r i c k s (Table E-6) 
as those found at the f o r t i f i e d s i t e s , and the other 
o l d - s t y l e b r i c k s (Table E-5) as those at the v i n f o r t i f i e d 
s i t e s . Admittedly, my sample of f o r t i f i c a t i o n b r i c k s p o s s i b l y 
i n c l u d e s some o l d - s t y l e b r i c k s postdating the f o r t i f i c a t i o n s , 
w h i l e some of the u n f o r t i f i e d s i t e s , p a r t i c u l a r l y those c l o s e 
to the f o r t s , probably i n c l u d e b r i c k s made during the defense 
works and subsequently r e c y c l e d from the f o r t i f i c a t i o n s . 
However, i f the point of the e x e r c i s e i s to d i s t i n g u i s h 
between these two groups of b r i c k s by t h e i r m e t r i c a l 
p a t t e r n s , then i t would be c i r c u l a r reasoning to c l a s s i f y 
them i n the f i r s t p l a c e on the b a s i s of measurements r a t h e r 
than l o c a t i o n . 

The "other o l d - s t y l e b r i c k s " c o n s t i t u t e n e i t h e r a " b r i c k 
standard" nor a " b r i c k s e r i a t i o n type". Although the standard 
d e v i a t i o n s on the measurements a r e l e s s than shown by the 
t o t a l "other b r i c k s " (Table E - 4 ) , the r a t i o s show high 
standard d e v i a t i o n s and the c o r r e l a t i o n c o e f f i c i e n t s are low. 
T h e i r r a t i o s which i n v o l v e breadth are s i m i l a r to the r a t i o s 
of the Gowa f o r t i f i c a t i o n b r i c k s , but t h e i r t h i c k n e s s : l e n g t h 
r a t i o resembles the "Dutch standard". These p a t t e r n s probably 
represent some combination of ( i ) i n c l u s i o n of at l e a s t some 
f o r t i f i c a t i o n b r i c k s , ( i i ) some i n f l u e n c e of the "Dutch 
standard" on the l a t e r manufactured examples, ( i i i ) the 
b r i c k s ' use i n a v a r i e t y of s t r u c t u r e s , and ( i v ) a lengthy 
period of manufacture w i t h i n communities operating i n 
comparative i s o l a t i o n from one another. 

The Gowa f o r t i f i c a t i o n b r i c k s , compared with the t o t a l 
"other b r i c k s " (Table E - 4 ) , have s l i g h t l y l a r g e r standard 
d e v i a t i o n s on the measurements, but c o n s i d e r a b l y reduced 
standard d e v i a t i o n s on the r a t i o s and higher c o r r e l a t i o n 
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TABLE E-5. S I Z E IN CM OF OTHER OLD STYLE BRICKS (n-212) 

S i t e and S t r u c t u r e Reference Apparent Age 

Bukit B i k u l i n g b r i c k s epulchre 7.1.2 
Makam Karaeng Campagaya kobang 7.3.1 
Makam Kg Tompok Balang platform 8.5.3 
Moncongloe Lappara grave platform 10.6.3 
Bonto L a k j a grave platform 11.4.3 
Sampulungang o l d b r i c k graves Photo E-8 
Jamarang o l d grave b r i c k props Photo E-9 
Ma n j a l l i n g o l d b r i c k graves Photo E-4 
Sanrabone kobang Photo E-3 
Makam Datu Paddada, Gaddonga Table E-1 
Sanrabone "old w e l l " Table E-1 

17th century?* 
17th c e n t u r y ? * 

Undated 
Modern; r e s t o r e d ? * 
17-18th c e n t u r i e s 
17-18th c e n t u r i e s 
17-19th c e n t u r i e s 
17-18th c e n t u r i e s 

18th century 
17-18th c e n t u r i e s 

Undated 

* Cases where at l e a s t some of the b r i c k s have s i m i l a r 
dimensions to b r i c k s at nearby f o r t i f i c a t i o n s . „ -4* 

* V a r i a b l y s i z e d owing to c o n s t r u c t i o n requirements, but with 
a usual type s i m i l a r to Benteng Tua's " s m a l l e r b r i c k s " . 

(n) Mean S.D. Range 

Length 
Breadth 
Thickness 

161 
201 
191 

26.46 
15.97 
5.18 

3.16 
2.84 
1 .30 

(20.5-45) 
(9.5-24) 
(3-9) 

Breadth/Length 
Thickness/Length 
Thickness/Breadth 

156 
145 
178 

59.87* 
20.42* 
33.29* 

10.83 
5.57 
9.56 

(43.2-92.3*) 
(12.5-37.5*) 
(18.9-72.0*) 

Breadth:Length C o r r e l a t i o n C o e f f i c i e n t 
Thickness:Length C o r r e l a t i o n C o e f f i c i e n t 
Thickness:Breadth C o r r e l a t i o n C o e f f i c i e n t 

Pearson 
Pearson 
Pearson 

's r - 0.42 
•s r = 0.31 
's r - 0.36 

Table E-6. S I Z E IN CM OF FORTIFICATION BRICKS (n-1053) 

(n> Mean S .D. Range 

Length 527 27.75 7 .48 (17-49) 
Breadth 895 15.48 3 .56 (7.5-26) 
Thickness 934 4.53 1 .60 ^ (2-10) 

Breadth/Length 432 57.31* 6 .65 (38.5-81.3*) 
Th i ckness/Length 406 16.09* 3 .55 (8.0-31.8*) 
Thickness/Breadth 772 28.76* 6 .43 (14.3-54.5*) 

Breadth:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r = 0.86 
Thickness:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r = 0.81 
Thickness:Breadth C o r r e l a t i o n C o e f f i c i e n t Pearson's r =• 0.78 
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c o e f f i c i e n t s . These p o i n t s i n d i c a t e that they indeed 
c o n s t i t u t e a " b r i c k s e r i a t i o n type", with the production of 
s i m i l a r l y shaped b r i c k s having been maintained by a 
c o - o r d i n a t i n g a u t h o r i t y . 

E-2.2 Large b r i c k s and s m a l l e r f o r t i f i c a t i o n b r i c k s 

The a v a i l a b l e measurements of the Gowa f o r t i f i c a t i o n b r i c k s 
e s s e n t i a l l y f a l l i n t o a bimodal d i s t r i b u t i o n i n v o l v i n g large 
and s m a l l e r b r i c k s . For i n s t a n c e , a length of 34 cm was not 
recorded once, and lengths between 31 and 37 cm occurred very 
i n f r e q u e n t l y - Hence when length i s a v a i l a b l e , 34 cm can be 
used as an unambiguous s e c t i o n i n g point between the l a r g e and 
the s m a l l e r b r i c k s . 

To see whether other measurements s i m i l a r l y d i v i d e the 
b r i c k sample, c o n s i d e r those 365 f o r t i f i c a t i o n b r i c k s for 
which a l l t h r e e dimensions were measured, p l o t t i n g the 
measurements two at a time (T a b l e s E-7 to E - 9 ) . The bottom 
rows i n T a b l e s E-8 and E-9 demonstrate a bimodal d i s t r i b u t i o n 
i n the breadths and t h i c k n e s s e s corresponding to the more 
s t r o n g l y bimodal d i s t r i b u t i o n of the lengths.'' S i n c e these 
b r i c k s have a l r e a d y been c l a s s i f i e d as " l a r g e " or "smaller", 
based on t h e i r length, we can t e s t whether d e f i n i t i o n s which 
exclude length a r r i v e at a comparable c l a s s i f i c a t i o n . 

C l a s s i f y i n g on the b a s i s of breadth alone, the most 
s a t i s f a c t o r y r e s u l t comes from d e f i n i n g s m a l l e r b r i c k s as 
those l e s s than 17.5 cm broad. T h i s d e f i n i t i o n c o r r e c t l y 
c l a s s i f i e s 318/329 (96.7*) of the s m a l l e r b r i c k s and 34/36 
(94.4*) of the l a r g e b r i c k s , or 352/365 (96.4*) of the t o t a l 
(Table E - 7 ) . When t h i c k n e s s alone i s considered, the best 
r e s u l t comes from d e f i n i n g s m a l l e r b r i c k s as those 6 cm or 
thinner (Table E - 8 ) . While t h i s d e f i n i t i o n c o r r e c t l y 
c l a s s i f i e s 325/329 (98.8*) of the s m a l l e r b r i c k s and 352/365 
(96.4*) of the t o t a l , i t appears l e s s than s a t i s f a c t o r y with 
the l a r g e r b r i c k s , c o r r e c t l y c l a s s i f y i n g only 27/36 ( 7 5 * ) . 

Quite an expectable r e s u l t given that the t o t a l sample of 
Gowa f o r t i f i c a t i o n b r i c k s showed high c o r r e l a t i o n 
c o e f f i c i e n t s between the dimensions (Table E - 6 ) . Indeed the 
few b r i c k s which l i e w e l l o f f the main axes of c o v a r i a t i o n 
(e.g. Tables E-7 to E-9) may r e f l e c t e r r o r s i n measurement 
and t r a n s c r i p t i o n r a t h e r than anomalous products. 
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But when both breadth and t h i c k n e s s are a v a i l a b l e we achieve 
e x c e l l e n t d i s c r i m i n a t i o n by c l a s s i f y i n g s m a l l e r b r i c k s as 
those below the stepped l i n e shown i n Table E-9. 326/329 
(99.1*) of the s m a l l e r b r i c k s are c o r r e c t l y i d e n t i f i e d , as 
are 34/36 (94.4*) of the la r g e b r i c k s and 360/365 (99.4*) of 
the t o t a l . c 

These then are our d e f i n i t i o n s . Large b r i c k s are those 
longer than 34 cm, or above the stepped l i n e shown i n Table 
E-9 i f length i s the only measurement missing, or broader 
than 17 cm or t h i c k e r than 6 cm i f only breadth or t h i c k n e s s 
i s a v a i l a b l e . The r e s t are s m a l l e r b r i c k s . The la r g e b r i c k s , 
whose s t a t i s t i c s a re given i n Table E-10, behave 
mathematically l i k e a " b r i c k standard". The s m a l l e r b r i c k s . 

TABLE E-7. LENGTH AND BREADTH OF FORTIFICATION BRICKS HITN THREE MEASUREMENTS 

LENGTH BREADTH 
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 SUM 

45 CO 1 1 1 3 
44 cffl 1 1 1 3 
43 cm " ' 3 2 1 6 
42 cm 1 1 2 4 
41 CD 1 1 1 3 1 
40 cm ' 1 1 1 5 8 
39 cm 1 1 2 1 5 
38 cji 1 1 1 3 
37 cB 1 r : 
36 cm 
35 CB 
34 cm 
33 ca 1 1 1 3 
32 ca 1 T 2 
31 CB : ^ 2 2 
30 ca 1 2 2 1 1 ^ 
29 CB 1 4 3 8 
28 CB 2 4 4 ' r 10 
27 CB 2 4 4 8 5 12 1 36 
26 CB 2 13 9 13 16 5 3 1 62 
25 ca 2 3 18 10 4 8 2 48 
24 ca 2 6 11 11 9 3 42 
23 CB 1 5 13 10 4 i 33 
22 ca 1 4 6 4 10 2 a 27 
21 ca 1 4 11 3 2 1 22 
20 ca 3 12 3 1 19 
19 ca 1 2 2 1 1 7 
18 ca 1 1 
17 ca 1 1 
SUM 3 19 49 73 56 44 44 32 7 5 5 14 7 6 1 365 
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TABLE E-8. LENGTH AND THICKNESS OF FORTIFICATION BRICKS HITH THREE MEASUREMENTS 

LENGTH THICKNESS 
2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9 SUM 

45 Cffl 1 2 3 
44 ca 1 1 1 3 
43 ca r ' 1 1 2 1 6 
42 ca 2 2 4 
41 Cffl 1 2 3 
40 Cffl 1 1 2 3 1 8 
39 Cffl :.lr • - - 1 1 1 1 5 
38 CD 1 1 1 3 
37 ca 1 1 
36 CD 
35 ca 
34 cm :- - V 

33 cm 1 1 1 
32 Cffl 1 1 2 
31 CB 1 1 --- -. ^: 2 
30 Cffl 1 1 2 3 7 
29 Cffl 2 2 2 1 1 8 
28 ca 1 3 1 1 3 1 10 
27 Cffl 4 4 8 9 4 6 1 
26 Cffl 6 16 14 5 3 10 5 2 1 - C 
25 Cffl 1 4 15 12 6 7 1 1 17 
24 Cffl 2 2 7 20 5 3 2 1 e 
23 ca 3 2 15 8 1 1 2 1 
22 CI 1 1 4 13 4 1 1 1 1 27 
21 CD 5 9 5 2 1 22 
20 Cffl 5 10 2 1 1 19 19 CB 2 4 1 7 
18 Cffl 1 - - 1 
17 cm 1 1 
SUM 7 17 67 90 53 35 30 20 15 4 9 8 4 4 2 335 

TABLE E-9. BREADTO AND imCKNESS OF FORTIFICAnON BRICKS NITN THREE MEASUREMENTS 

BREADTH nnCKNESS 
2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9 SUM 

24 CB 1 1 
23 ca 1 1 ...... 1 1 2 1 5 
22 Cffl 1 1 2 1 1 1 7 
21 ca 1 1 1 2 2 2 4 1 14 
20 ca 2 1 1 1 1 5 
19 ca 2 1 1 2 
18 CO 2 1 2 1 1 1 7 
17 Cffl 2 3 7 4 3 5 6 1 1; . 1 32 
16 CB 4 17 6 8 6 2 1 1 44 
15 ca 1 8 11 10 4 7 2 1 44 
14 Cffl 1 1 11 26 8 2 3 3 1 1 _ 57 
13 CB 2 4 15 19 15 9 2 7 l _ -73 
12 ca 4 7 17 10 5 2 3 1 49 
11 ca 4 7 2 2 2 1 1 19 
10 ca 2 1 
an 7 17 67 90 53 35 30 20 15 4 9 8 4 4 2 365 
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which are r e l a t i v e l y broader than the l a r g e b r i c k s and indeed 
show the lowest t h i c k n e s s : b r e a d t h r a t i o of any category 
(Table E-11), behave more l i k e a " b r i c k s e r i a t i o n type". 

These two s i z e s of b r i c k s were unevenly d i s t r i b u t e d a c r o s s 
the f i v e types of b r i c k w a l l recognised by SSPHAP's survey 
( c f . F i g u r e E - 1 ) . The demonstration c o n s i d e r s those i n s i t u 
b r i c k s for which at l e a s t two dimensions a r e a v a i l a b l e - so 
t h e i r s i z e can be c l a s s i f i e d by the b r e a t h - t h i c k n e s s 
d e f i n i t i o n (Table E-9) i f length was not measured - and 
c a l c u l a t e s the percentage frequency of l a r g e and s m a l l e r 
b r i c k s i n each type of w a l l (Table E - 1 2 ) . " S i n g l e w a l l " 
r e f e r s to the w a l l s of Benteng Anak Gowa which were made of a 
s i n g l e c e n t r a l l i n e of b r i c k s supported on each s i d e by 
heaped e a r t h . " C e n t r a l w a l l " d i f f e r s i n t h a t the c e n t r a l l i n e 
was flanked on both s i d e s by l a t e r a l l i n e s of b r i c k , here 

TABLE E-10. SIZE IN CM OF LARGE FORTIFICATION BRICKS (n=229) 

(n) Mean S .D. Range 

Length 111 41.12 2 .84 (35-49) 
Breadth 176 21.05 1 .70 (16.5-26) 
Thickness - 196 7.09 1 .08 (3-10) 

Breadth/Length 67 50.48* 4 .42 (42.5-64.9*) 
Th i ckness/Length 77 16.93* 8 .61 (8.1-22.9*) 
Thickness/Breadth 134 34.08* 4 .67 (24.4-47.2*) 

Breadth:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r » 0.33 
Thickness:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r = 0.29 
Thickness:Breadth C o r r e l a t i o n C o e f f i c i e n t Pearson's r = 0.12 

TABLE E-11. SIZE (CM) OF SMALLER FORTIFICATION BRICKS (n=824) 

(n) Mean S .D. Range 

Length 414 24.16 2 .87 (17-33) 
Breadth 717 14.09 2 .34 (7.5-23) 
Thickness 736 3.84 0 .83 (2-7.5) 

Breadth/Length 364 58.57* 6 .22 (38.5-81.3*) 
Th i ckness/Length 328 15.87* 3 .68 (8.0-31.8*) 
Th i ckness/Breadt h 636 27.62* 6 .01 (14.8-54.5*) 

Breadth:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r - 0.73 
Thickness:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r =• 0.40 
Thickness:Breadth C o r r e l a t i o n C o e f f i c i e n t Pearson's r - 0.41 
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c a l l e d " s i d e w a l l " , i n a d d i t i o n to the e a r t h f i l l . T h i s type 
of b r i c k w a l l was found along c e r t a i n s e c t i o n s of Benteng 
Tua. "Double w a l l " , found a t Sanrabone (Photo E-2) and 
T a l l o k , has two l i n e s of b r i c k s with e a r t h between then and 
on e i t h e r s i d e . ^ " C o a s t a l w a l l " r e f e r s to the b r i c k wall 
b u i l t along the c o a s t l i n e , which would have s t r e t c h e d almost 
co n t i n u o u s l y from Ujung Tana to Barombong according to my 
r e c o n s t r u c t i o n of Makassar, but which was amenable to survey 
only between G a r a s s i k and Barombong. 

TABLE E-12. BRICK S I Z E TYPES AND WALL TYPES 

Large B r i c k s Smaller B r i c k s 
>34 cm long, or B-T l a r g e <34 cm long, or B-T small 

S i n g l e Wall 100* 0* 
C e n t r a l Wall 98.8, 100* 0, 1.2* 
Side Wall 0* 100* 
Double Wall 1.3, 4.3* 95.7, 98.7* 
C o a s t a l Wall 5.8, 15.0* ^ 85.0, 94.2* 

N.B. Two v a l u e s a r e presented i n those c e l l s where the two 
d e f i n i t i o n s of b r i c k s i z e used here y i e l d d i f f e r e n t r e s u l t s . 

Large b r i c k s were used f o r the s i n g l e and c e n t r a l w a l l s . 
The s i n g l e apparent exception, from Benteng Tua, i s only j u s t 
excluded from the l a r g e b r i c k s by the breadth-thickne s s 
d e f i n i t i o n . S m a l l e r b r i c k s were used i n making the s i d e and 
double w a l l s , except f o r a s n a i l number a t T a l l o k . The 
c o a s t a l w a l l b r i c k s were a l s o u s u a l l y s h o r t (< 34 cm) but, 
s u s p i c i o u s l y , i n c l u d e d a comparatively high proportion of 
la r g e b r i c k s by the b r e a d t h - t h i c k n e s s d e f i n i t i o n . T h i s l a s t 
point leads n a t u r a l l y to a nore d e t a i l e d c o n s i d e r a t i o n of the 
southern f o r t i f i c a t i o n s which used to guard Makassar entrepdt 
(see F i g u r e 11-1). 

E.2.3 Sonba Opu and the c o a s t a l w a l l 

Sonba Opu was the f o r t r e s s l e a s t w e l l documented by SSPHAP's 
survey f o r two reasons. F i r s t l y , our d i r e c t o b s e r v a t i o n s on 

^ As d i s c u s s e d i n E.2.3, the type of wa l l at Benteng Somba 
Opu i s not f u l l y c l e a r and so the f o r t r e s s i s excluded from 
t h i s comparison. 
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the s i t e f i n i s h e d on 14 November 1986, before we were aware 
of the i s s u e s (posed by our l a t e r i n v e s t i g a t i o n s at Benteng 
Tua) of m u l t i p l e events i n w a l l c o n s t r u c t i o n , and the use of• 
v a r i a b l e b r i c k s i z e s i n the same f o r t r e s s . Secondly, the 
v i s i b l e w a l l l i n e c o n s i s t e d of e i t h e r a l i n e a r s c a t t e r of 
b r i c k rubble or the half-demo1ished w a l l at the west, n e i t h e r 
o f f e r i n g any r e a d i l y a v a i l a b l e s e c t i o n s . The one small 
s e c t i o n we could c l e a r at the outer west w a l l showed the 
c o n s t r u c t i o n method as "one-on-two"^ and provided some 
measurements of i n s i t u b r i c k s , which appeared to c o n s t i t u t e 
adequate documentation then. Suaka's (1986/87) survey of 
Somba Opu, which confirmed SSPHAP's s i t e plan ( F i g u r e 11-9), 
seemed at the time to wrap the matter up. 

The f o r t r e s s w a l l s have s i n c e been s u b j e c t e d to major 
excavations by Suaka and r e c o n s t r u c t i o n led by Mukhlis 
(Hasanuddin U n i v e r s i t y ) . I imagine that one or more r e p o r t s 
have r e s u l t e d from t h i s work, but I have been unable to t r a c k 
any down e i t h e r as c o p i e s or as t i t l e s . Personal 
communications from Peter S p i l l e t t and Anthony Reid, who have 
v i s i t e d the s i t e r e c e n t l y , i n d i c a t e that the f o r t r e s s w a l l 
c o n s i s t e d of a s i n g l e b r i c k w a l l . A l l the photographic 
evidence I have seen (Photos 11-4 to 11-6) a l s o suggests a 
s i n g l e b r i c k w a l l , one of s e v e r a l metres t h i c k n e s s which 
would have obviated the need f o r s u b s i d i a r y w a l l l i n e s or 
a d d i t i o n s of heaped e a r t h . A j o u r n a l i s t ' s report (Ninggu, 
13-9-89) d e s c r i b e s f u l l y v e r t i c a l f a c e s f o r the w a l l s i n s i d e 
and outside, except on the west and south w a l l s whose 
i n t e r i o r f a c e s s l o p e at 75*»-80*' from the h o r i z o n t a l . The 
d e s c r i p t i o n p o s s i b l y suggests two or more l i n e s of b r i c k , at 
l e a s t w i t h i n the west and south w a l l s , but i s i n c o n c l u s i v e . 
Ian Caldwell ( a s reported i n Reid and C a l d w e l l , 1990:89) 
mentions a s i n g l e b r i c k - w a l l around the f o r t r e s s except along 
the north which had a s i n g l e c e n t r a l l i n e of l a r g e b r i c k s , 
two l e s s s o l i d l a t e r a l l i n e s of s m a l l e r b r i c k s and packed 
e a r t h f i l l . The l a t t e r method of c o n s t r u c t i o n would 
i n t r i g u i n g l y r e c a l l Benteng Tua's major w a l l s ( 6 . 4 ) . Although 
the a r t i c l e by Reid and Caldwell (1990) i s not designed to 

^ i . e . each b r i c k was l a i d t r a n s v e r s e l y a c r o s s the two b r i c k s 
in the course below. 
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handle the f u l l c o m p l e x i t i e s of the f o r t i f i c a t i o n 
archaeology, I w i l l f ollow i t as the only published 
d e s c r i p t i o n to which I have a c c e s s . I n any case, a l l the 
Somba Opu b r i c k s measured by SSPH7VP were found at the 
southern and western w a l l s which, according to the evidence 
a v a i l a b l e to me, apparently had s i n g l e b r i c k - w a l l s . ^ 

By the d e f i n i t i o n s given i n E.2.2, 11 of the 12 i n s i t u 
Somba Opu b r i c k s measured at the outer west w a l l are 
"s m a l l e r " and only one i s " l a r g e " . S u p e r f i c i a l l y , t h i s might 
seem to go a g a i n s t the p a t t e r n at Benteng Anak Gowa whose 
s i n g l e b r i c k - w a l l ( F i g u r e 8-2) had been b u i l t of lar g e b r i c k s 
(Table E - 1 2 ) . However, i t i s p o s s i b l e that the appropriate 
analogy f o r Somba Opu's very t h i c k w a l l s of b r i c k along i t s 
western f a c e i s the t r i p l e b r i c k - w a l l along the f o r t ' s 
northern f a c e . That i s , Somba Opu's west w a l l might a l s o be 
made up of l a t e r a l a d d i t i o n s of w a l l made of s m a l l e r b r i c k s 
and a c e n t r a l l i n e made of l a r g e b r i c k s . But i n t h i s 
p a r t i c u l a r c a s e the l a t e r a l l i n e s had been b u i l t to touch the 
c e n t r a l l i n e , r a t h e r than having remained separated by packed 
e a r t h f i l l . 

As a f u r t h e r c o m p l i c a t i o n , a l l e i g h t of the 12 b r i c k s 
which could be measured f o r both breadth and t h i c k n e s s f a l l 
v ery c l o s e to the stepped l i n e s e p a r a t i n g " l a r g e " and 
" s m a l l e r " b r i c k s i n Table E-9. The same i s t r u e of the l a r g e r 
two of the ten Somba Opu b r i c k s measured by Sonny Wibisono." 
Moreover, one of the two l a r g e r b r i c k s reported by Nurhadi et 
a l . (1980:10) measured 34 cm long - the very length SSPHAP 
f a i l e d to r e c o r d - wh i l e the other, 22 cm broad by 6 cm 
t h i c k , would s c r a p e i n as a " l a r g e " b r i c k ( c f . Table E - 9 ) . 
These p o i n t s suggest t h a t the l a r g e r type of b r i c k used at 
Somba Opu was intermediate i n s i z e between the " l a r g e " and 
the " s m a l l e r " b r i c k s as used a t the other p a l a c e s . ^ The 
summary s t a t i s t i c s of SSPHAP's sample of Somba Opu's 

Note that my computerised database, compiled before any 
d e s c r i p t i o n s of the exc a v a t i o n s at Somba Opu had appeared, 
c l a s s i f i e s the Somba Opu b r i c k s as "double-wall" b r i c k s . 
* Included i n SSPHAP's database of b r i c k s i z e s on a 
data- s h a r i n g arrangement. 
® Indeed, the main reason why SSPHAP's sample of 
f o r t i f i c a t i o n b r i c k s shows such a c l e a r bimodal d i s t r i b u t i o n 
may well be SSPHAP's poor sampling of Somba Opu with i t s 
i n t e r m e d i a t e - s i z e d b r i c k s . 
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TABLE E-13. SIZE (CM) OF SOMBA OPU INTERMEDIATE BRICKS (n=14) 

(n) Mean S.D. , Range 

Length 6 29.83 s 0.41 (29-30) 
Breadth 11 19.50 0.58 (19-20.5) 
Thickness 14 4.96 0.50 (4-6) 

Breadth/Length 2 65.00* - (63.3,66.7*) 
Thickness/Length 3 17.22* 1.00 (16.7-18.3*) 
Thickness/Breadth 10 _ 25.38* 2.67 (21.1-30.0*) 

Breadth:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r = 0.35 

N.B. I n t h i s t a b l e and those that followm where we are often 
d e a l i n g with small sample s i z e s , inter-measurement 
c o r r e l a t i o n c o e f f i c i e n t s w i l l be shown only when there are at 
l e a s t ten specimens measured fo r both dimensions. 

"intermediate" b r i c k s , given i n Table E-13, c l e a r l y suggest a 
" b r i c k standard", notwithstanding the small sample s i z e . 

As these "intermediate" b r i c k s o v e r l a p i n s i z e with the 
l a r g e s t " s m a l l e r " b r i c k s at Benteng Tua (Table 6-1) and 
T a l l o k (Table 14-1), the Somba Opu examples are c l e a r l y 
d i s t i n c t only because they alone c o n s t i t u t e a s o l i d c l u s t e r 
of data. F u r t h e r , t h e i r s h o r t e r length alone c l e a r l y 
d i s t i n g u i s h e s them from the " l a r g e " f o r t i f i c a t i o n b r i c k s ; 
breadths are p a r t i c u l a r l y inadequate i n t h i s regard ( c f . 
Table E-10).'' Hence to recognise the smae b r i c k standard at 
another f o r t i f i e d s i t e , i t must be represented by a d i s t i n c t 
c l u s t e r of b r i c k s s c a r c e l y s t r a y i n g from 30 X 19.5 X 5 cm. 
T h i s c o n d i t i o n i s met by four b r i c k s at G a r a s s i k whose 
lengths, 32 to 33 cm, f a l l w e l l beyond the range of lengths 
of G a r a s s i k ' s other b r i c k s (Table E - 1 4 ) . " A few b r i c k s of the 
required s p e c i f i c a t i o n s a l s o occur at Paknakkukang, and may 
represent the same type, but at that s i t e a r e i n t e r p r e t e d 
more parsimoniously as the b i g end of the range of " s m a l l e r " 
b r i c k s (see below). Only G a r a s s i k c l e a r l y s h a r e s the Somba 
Opu b r i c k standard, j u s t as G a r a s s i k i s c l o s e s t to Somba Opu. 

Accordingly, the d e r i v e d breadth: length index a l s o u s e f u l l y 
d i s t i n g u i s h e s the "intermediate" and " l a r g e " b r i c k s . 
® These four b r i c k s include four of the f i v e p r e v i o u s l y 
c l a s s i f i e d as the longest w i t h i n the range of " s m a l l e r " 
b r i c k s i n the b i v a r i a t e p l o t s (Tables E-7 and E - 8 ) , f u r t h e r 
confirming t h e i r intermediate s i z e . 



TABLE E-t4. SIZE IN CM OF GARASSIK INTERMEDIATE BRICKS (n=4) 

(n) Mean S.D. Range 
Length 4 32.63 0.48 (32-33) 
Breadth *: " 4 18.50 2.80 (16-22) 
Thickness 4 5.13 0.63 (4.5-6) 
Breadth/Length 4 56.71* 8.56 (48.5-66.7*) 
Thickness/Length 4 15.71* 1 .87 (13.6-18.2%) 
Thickness/Breadth 4 27.84* - 1 .94 (25.6-30.3*) 
TABLE E-15. SIZE IN CM OF SOMBA OPU SMALLER BRICKS (n=8) 

(n) Mean S.D. Range 
Length 6 23.83 1 .60 (21-25) 
Breadth 8 15.19 1 .93 (11-17) -
Thickness 7 3.43 0.53 (3-4.5) 
Breadth/Length 6 61.65* 5.24 (62.4-68.0*) 
Thickness/Length 6 14.84* 3.36 (12.0-21.4*) 
Th i ckness/Breadth 7 25.38* 7.71 (18.8-40.9*) 
Table E-16. SIZE IN CM OF GARASSIK SMALLER BRICKS (n=42) 
In s i t u Hall (n) Mean S.D. Range 
Length 1 23 _ (23) 
Breadth 13 13.77 2.67 (7.5-17) 
Thickness 17 3.56 0.48 (3-4.5) 
Breadth/Length 1 65.20* — (65.2*) 
Thickness/Length 1 13.00* - (13.0*) 
Thickness/Breadth 13 26.78* 7.90 (19.4-46.7*) 
Thickness:Breadth Correlation Coefficient Pearson 's r = 0.21 
Ex s i t u b r i c k s (n) Mean S.D. Range 
Length 13 24.00 2.47 (20-28) 
Breadth 25 13.02 2.13 (11-17) 
Thickness 25 4.25 1 .23 (3-7) 
Breadth/Length 13 55.58* 9.50 (44.0-75.0*) 
Thickness/Length 13 18.70* 5.72 (11.1-31.8*) 
Th i ckness/Breadth 25 33.46* 8.99 (17.6-54.5*) 
Breadth:Length Correlation C oefficient Pearson's r = -0.03 
Thickness:Length Correlation Coefficient Pearson's r - -0.20 
Thickness:Breadth Correlation Coefficient Pearson's r = 0.01 
Total sample (n) Mean S.D. Range 
Length 14 23.93 2.35 (20-28) 
Breadth 14 13.28 2.31 (7.5-17) 
Thickness • 42 3.97 0.93 (3-7) 
Breadth/Length 14 56.27* 9.75 (44.0-75.0*) 
Th i ckness/Lengt h 14 18.29* 6.03 (11.1-31.8*) 
Thickness/Breadth 38 31.17* 8.62 (17.6-54.5*) 
Breadth:Length Correlation Coefficient Pearson's r = -0.06 
Thickness:Length Correlation Coefficient Pearson's r - -0.15 
Thickness:Breadth Correlation Coefficient Pearson's r = -0.02 
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"Smaller" b r i c k s are a l s o r e c o g n i s a b l e at both s i t e s . 
SSPHAP's sample of Somba Opu s m a l l e r b r i c k s (Table E-15) 
appears t y p i c a l of the s m a l l e r f o r t i f i c a t i o n b r i c k s i n 
general (Table E - 1 0 ) . As regards G a r a s s i k ' s s m a l l e r b r i c k s , 
no s e l f - e v i d e n t p a t t e r n of bimodality or multimodality i n 
dimensions p r e s e n t s i t s e l f , but a contextual d i s t i n c t i o n can 
be made between those i n s i t u along the s t r e t c h of c o a s t a l 
w a l l p a s s i n g the s i t e ( F i g u r e 11-3a), and those ex s i t u 
present as rubble or r e c y c l e d i n other c o n t e x t s . The i n s i t u 
b r i c k s have average dimensions and shape i n d i c e s s i m i l a r to 
those of the s m a l l e r b r i c k s i n ge n e r a l , whereas the ex s i t u ; 
b r i c k s appear on average to be d i s t i n c t l y narrower and 
t h i c k e r ( c f . Tables E-16 and E- 1 0 ) . Moreover the G a r a s s i k ex 
s i t u b r i c k s show very low inter-measurement c o r r e l a t i o n 
c o e f f i c i e n t s or, indeed, a p a t t e r n i n which the longer b r i c k s 
are the l e s s t h i c k (Table E - 1 6 ) . L e t us e n t e r t a i n the 
hypothesis that G a r a s s i k ' s i n s i t u and ex s i t u b r i c k s might 
somehow represent d i f f e r e n t types, w h i l s t noting that should 
we l a t e r a t t r i b u t e the m e t r i c a l c o n t r a s t s to sampling e r r o r , 
then the t o t a l sample of G a r a s s i k ' s " s m a l l e r " b r i c k s would 
g e n e r a l l y resemble the ex s i t u " s m a l l e r " b r i c k s (Table E-16). 

The next c l o s e s t samples of b r i c k s i s from Bayoa, presumed 
to represent the c o a s t a l w a l l which had run through the s i t e , 
but comparable to G a r a s s i k ' s ex s i t u b r i c k s as none of the 
Bayoa b r i c k s was measured i n s i t u . And indeed the average 
dimensions and shape i n d i c e s at Bayoa (Table E-17) are very 
s i m i l a r to those of G a r a s s i k ' s ex s i t u b r i c k s . The Bayoa 
c o r r e l a t i o n c o e f f i c i e n t s a r e a l s o unusual inasmuch as the 
broader b r i c k s tend to be the t h i n n e r . 

Table E-17. Bayoa B r i c k s : A l l £z S i t u and "Smaller" (n=26) 

(n) Mean S.D. Range 

Length 10 24.27 2.52 (19-28) 
Breadth 25 14.04 2.56 (10.3-18) 
Thickness 26 4.45 0.71 (3-5.5) 

Breadth/Length 9 55.27* 8.43 (42.2-64.1*) 
Thickness/Length 10 18.34* 2.86 (13.0-21.7*) 
Th i ckness/Breadth 25 32.64* 9.11 (17.6-51.4*) 

Thickness:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r = 0.63 
Thickness:Breadth C o r r e l a t i o n C o e f f i c i e n t Pearson's r = -0.18 
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The next s i t e to c o n s i d e r i s Paknakkukang at the mouth of 
the Sungai G a r a s s i k (Jeknekberang). Here SSPHAP's survey 
recorded a l i n e of b r i c k w a l l , which I i n t e r p r e t as c o a s t a l 
w a l l , t e r m i n a t i n g at Paknakkukang's earthen e n c e i n t e (Figure 
11-3b). I n a d d i t i o n to a sample of i n s i t u b r i c k s along t h i s 
w a l l , we measured 31 b r i c k s from a saukang platform which 
have presumably been r e c y c l e d from the c o a s t a l w a l l . 

The Paknakkukang b r i c k s are unusual; d e s p i t e an apparent 
bimodality between long (37-39 cm) and s h o r t e r (19-31 cm) 
b r i c k s , these two groups o v e r l a p i n d i s c r i m i n a t e l y i n t h e i r 
breadths and t h i c k n e s s e s . On top of t h a t , the b r i c k s with 
lengths around 30 cm cannot be consigned to the Somba Opu 
"intermediate" type because the great m a j o r i t y a r e narrower 
and l e s s t h i n than would be r e q u i r e d . A f t e r having 
experimented with the data from v a r i o u s angles, I can see no 
parsimonious procedure other than to apply the d e f i n i t i o n s of 
" l a r g e " and " s m a l l e r " b r i c k s given above ( E . 2 . 2 ) , even though 
the a c t i o n e f f e c t i v e l y draws a s e c t i o n i n g l i n e through what 
i s a cloud of data p o i n t s . As a r e s u l t the sample of " l a r g e " 
Paknakkukang b r i c k s i s r a t h e r small by general standards 
w h i l s t the " s m a l l e r " Paknakkukang b r i c k s a r e r a t h e r l a r g e by 
general standards ( c f . T a b l e s E-18 and E-10, Tables E-19 and 
E - 1 1 ) . The " l a r g e " b r i c k s , moreover, are h i g h l y v a r i a b l e i n 
shape, with a tendency f o r the broader examples to be the 
t h i n n e r ones (Table E - 1 8 ) . 

As regards Paknakkukang's " s m a l l e r " b r i c k s , when t r e a t e d 
i n d i v i d u a l l y the sauJcang sample and the i n s i t u sample appear 
d i f f e r e n t from each other or from any other sample yet 
considered (Table E - 1 9 ) . However, the o v e r r i d i n g observation 
would seem to be the c o n t r a s t beween the ex s i t u b r i c k s , 
where breadth and t h i c k n e s s a r e c o r r e l a t e d , and the i n s i t u 
b r i c k s whose t h i c k n e s s e s f a i l to c o r r e l a t e with e i t h e r length 
or breadth (Table E - 1 9 ) . As t h i s p a t t e r n p r e c i s e l y r e v e r s e s 
the c o t n r a s t between G a r a s s i k ' s " s m a l l e r " ex s i t u and i n s i t u 
b r i c k s (Table E - 1 6 ) , any j u s t i f i c a t i o n f o r u s i n g context as a 
c l a s s i f i c a t o r y c r i t e r i o n f o r the " s m a l l e r " , c o a s t a l w a l l 
b r i c k s i s s h a t t e r e d . Rather, the a l t e r n a t i v e procedure which 
a s c r i b e s the apparent d i f f e r e n c e s to sampling e r r o r r e c e i v e s 
a d d i t i o n a l support from the combined sample of Paknakkukang's 
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"smaller" b r i c k s (Table E - 1 9 ) . T h e i r mean dimensions and 
sahpe i n d i c e s do not d i f f e r c l e a r l y from those of the Bayoa 
(Table E-17) and combined G a r a s s i k samples (Table E-16), and 
the Paknakkukang examples h i g h l i g h t the trend f o r t h i c k n e s s 
to be n e g a t i v e l y c o r r e l a t e d with length and breadth. Hence 
a l l the Paknakkukang, G a r a s s i k and Bayoa " s m a l l e r " b r i c k s are 
most parsimoniously c a s t i n the same l i g h t . ^ 

TABLE E-18. SIZE IN CM OF PAKNAKKUKANG LARGE BRICKS (n=13) 

In s i t u w a l l (n) Mean S.D. Range 

Length 2 37.50 ^ (37,38) 
Breadth 3 19.50 1 .79 (17-21) 
Thickness 4 5.75 0.43 (5-6) 

Saukang platform (n) Mean S.D. Range 
Length 2 39.00 mm-. (39) 
Breadth 9 20.94 , ̂  0.68 (20-22) 
Thickness 9 5.94 0.44 (5-6.5) 

Total sample (n) Mean S.D. Range 

Length 4 38.25 0.96 (37-39) 
Breadth 12 20.58 0.96 (17-22) 
Thickness 13 5.88 0.44 (5-6.5) 

Breadth/Length 3 50.81% 5.26 (44.7-53.8*) 
Th i ckness/Length 4 16.01* 0.56 (15.4-16.7*) 
Th i ckness/Breadth 12 28.68* 3.29 (22.7-35.3*) 

Th i ckness:Breadth C o r r e l a t i o n C o e f f i c i e n t Pearson's r » -0.16 

TABLE E-19. SI Z E IN CM OF PAKNAKKUKANG SMALLER BRICKS (n-63) 

I n s i t u w a l l (n) Mean S.D. Range 

Length 16 24.41 2.31 (19-30) 
Breadth 25 16.06 1.28 (13-19) 
Thickness 34 4.66 0.63 (4-6) 

Breadth/Length 5 63.14* 5.55 (57.6-72.3*) 
Thickness/Length 13 20.52* 3.59 (13.6-26.3*) 
Th i ckness/Breadth 22 28.81* 5.32 (21.0-42.9*) 

Thickness:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r 0.12 
Thickness:Breadth C o r r e l a t i o n C o e f f i c i e n t Pearson's r - -0.04 

^ Some of the Paknakkukang b r i c k s here c l a s s i f i e d as " l a r g e " 
may belong to t h i s group as w e l l . 



TABLE E-19. SIZE IN CM OF PAKNAKKUKANG SMALLER BRICKS (CONT.) 

SauJcang platform (n) Mean , S.D. Range 
Length * 3 30.33 0.94 (29-31) 
Breadth 22 16.86 1 .86 (14.5-20) 
Thickness 22 4.52 0.38 (4-5) 
Breadth/Length 3 52.26* 2.65 (50.0-55.2*1 
Thickness/Length 3 14.31* 1 .32 (12.9-15.5*) 
Thickness/Breadth 22 27.03* 2.99 (22.5-33.3*) 
Th i ckness:Breadth Correlation Coefficient Pearson •s r = 0.43 
Total sample (n) Mean S.D. Range 
Length 19 25.34 2.09 (19-31) 
Breadth 47 16.43 1 .55 (13-20) 
Thickness 56 4.61 0.53 (4-6) 
Breadth/Length 8 59.06* 7.16 (50.0-72.3*) 
Thickness/Length 16 •. •• 19.36* 4.10 (12.9-26.3*) 
Thickness/Breadth 44 27.92* 4.41 (21.0-42.9*) 
Thickness:Length Correlation Coefficient Pearson •s r = -0.12 
Thickness:Breadth Correlation Coefficient Pearson 's r = -0.34 

TABLE E-20. SIZE (CM) OF BAROMBONG BRICKS : ALL SMALLER (n=°84) 
Bast ion (n) Mean S.D. Range 
Length 6 27.00 1 .26 (26-29) 
Breadth 27 15.60 2.42 (11-19.5) 
Thickness 30 4.40 0.57 (3-5) 
Breadth/Length 4 58.47* 8.09 (48.1-67.3*) 
Thickness/Length 6 16.67* 2.11 (13.5-19.2*) 
Thickness/Breadth 27 28.80* 6.34 (19.4-40.9*) 
Th ickness:Breadth Correlation Coefficient Pearson •s r = -0.06 
Wall (n) Mean S.D. Range 
Length 3 21.83 4.07 (19-26.5) 
Breadth 31 13.60 1 .44 (11.5-18) 
Thickness 54 4.07 0.78 (3-6) 
Breadth/Length 2 57.20* _ (45.3,69.1*) 
Thickness/Length 3 22.33* 5.77 (18.9-28.9*) 
Thickness/Breadth 30 29.37* 8.20 (19.4-48.0*) 
Thi ckness:Breadth Correlation Coefficient Pearson •s r = -0.02 
Total sample (n) Mean S.D. Range 
Length 9 25.39 3.07 (19-29) 
Breadth 58 14.54 4.35 (11-19.5) 
Thickness 84 4.20 0.72 (3-6) 
Breadth/Length 6 58.04* 9.81 (45.3-69.0*) 
Th i ckness/Lengt h 9 18.55* 4.35 (13.5-28.9*) 
Thickness/Breadth 57 29.10* 7.32 (19.4-48.0*) 

Thickness:Breadth Correlation Coefficient Pearson's r = 0.09 
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Skipping over Pattukangang temporarily b r i n g s our focus to 
Barombong. Here i s no need to d i s t i n g u i s h between the i n s i t u 
and ejc s i t u b r i c k s because both were r e s t r i c t e d to the l i n e 
of w a l l rubble. A s l i g h t d i f f e r e n c e can be d i s c e r n e d between 
the b r i c k s from the apparent b a s t i o n at the f a r south of the 
w a l l , and the b r i c k s to the b a s t i o n ' s north, i n that the 
former are s i g n i f i c a n t l y l a r g e r on a l l dimensions (Table 
£-20).^** But the d i f f e r e n c e s are small and involve no 
p e r c e p t i b l e e f f e c t s on shape, so the Barombong b r i c k s can be 
analysed as a s i n g l e sample. 

These Barombong b r i c k s do more than simple resemble t h e i r 
Bayoa, Paknakkukang and G a r a s s i k c o u n t e r p a r t s i n terms of 
mean dimensions and shape i n d i c e s ; they bridge the i n t e r v a l 
between the Paknakkukang and Bayoa/Garassik examples. The 
lack of a c l e a r c o r r e l a t i o n between breadth and t h i c k n e s s 
c a r r i e s the same import. Hence i t may be i n f e r r e d that the 
Ga r a s s i k , Bayoa, Paknakkukang and Barombong " s m a l l e r " b r i c k s , 
a l l a s c r i b a b l e to w a l l b u i l t between 1634 and 1635 (Table 
E-28), can be pooled i n t o a s i n g l e sample of usual c o a s t a l 
w a l l b r i c k s . 

Returning to the Pattukangang w a l l ( a s I l a b e l i t ) , which 
appears i n the records as the w a l l b u i l t south of Benteng 
Paknakkukang i n 1661 a f t e r the Dutch had temporarily occupied 
the f o r t (LB:124), we have a very s p a r s e documentation which 
covers only nine b r i c k p i e c e s . N o n e t h e l e s s they include the 
s i n g l e t h i c k e s t b r i c k measured during the fieldwork and three 
other very t h i c k b r i c k s , and show the t h i c k e s t shape i n d i c e s 
of any of the samples. They a l s o seem to be anomalously broad 
for t h e i r length (Table E - 2 1 ) . Thus the Pattukangang b r i c k s 
appear s e t apar t , which accords with the i s o l a t i o n of the 
w a l l ' s c o n s t r u c t i o n w i t h i n the chronology of g r e a t e r Gowa's 
f o r t i f i c a t i o n s programme, and may a l s o r e f l e c t the haste with 
which t h i s w a l l had to be e r e c t e d . 

''° Student's t - t e s t for small samples p < 0.1 to p < 0.005. 
In c l u d i n g three measured by Sonny Wibisono. 
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TABLE E-21. SI Z E IN CM OF PATTUKANGANG BRICKS (n-9) 
(n) Mean S.D. Range 

Length 5 25.60 . . 1.96 (22-28) 
Breadth 17.64 3.23 (11-21) 
Thickness ^ i 7.07 ^ 2.21 (4-10) 

Breadth/Length 5 67.55* 12.68 (50.0-80.8*) 
Thickness/Length 3 21.63* 6.25 (17.9-28.8*) 
Thickness/Breadth 5 35.51* 5.40 (30.3-43.9*) 

TABLE E-22. SI Z E IN CM OF LARGE FORTIFICATION BRICKS (n=223) 

(n) Mean S.D. Range 

Length 111 41.12 2.84 (35-49) 
Breadth 170 21.08 1 .74 (16.5-26) 
Th i ckness 190 ' 7.09 1 .04 (3-9) 

Breadth/Length 67 50.48* 4.42 (42.5-64.9*) 
Thickness/Length 77 16.93* 8.61 (8.1-22.9*) 
Th i ckness/Breadth 130 34.24* 4.53 (24.4-47.2*) 

Breadth:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r - 0.33 
Thickness:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r = 0.29 
Thickness:Breadth C o r r e l a t i o n C o e f f i c i e n t Pearson's r = 0.21 

TABLE E-23. S I Z E OF INTERMEDIATE FORTIFICATION BRICKS (n-18) 

(n) Mean " • -'"•̂  S .D. Range 

Length 10 30.95 1 .50 (29-33) 
Breadth 14 19.21 " .50 (16-22) 
Th i c k n e s s 18 5.00 0 .51 (4-6) 

Breadth/Length 6 59.48* 7 .96 (48.5-66.7*) 
Th i ckness/Length 10 16.34* .45 (13.6-18.3*) 
Thickness/Breadth 14 26.08* : 2 .67 (19.4-46.7*) 

Thickness:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r = 0.18 
Thickness:Breadth C o r r e l a t i o n C o e f f i c i e n t Pearson's r =» 0.48 

TABLE E-24. SI Z E IN CM OF SMALLER PALACE BRICKS (n=606) 

(n) Mean S. D. Range 

Length 347 23. 86 2. 99 ( 17 -32) 
Breadth 536 13. 80 2. .43 (7 .5 -23) 
Thickness 512 3. 61 .88 (2 -7) 

Breadth/Length 316 58. 60* 5 .77 (38 .5 -81 . 3*) 
Th i ckness/Lengt h 266 15. 27* 3 .59 (8 .0 -29. 6*) 
Th i ckness/Breadt h 456 26. 76* 5 .66 (14 .8 -51 . 5*) 

Breadth:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r » 0.78 
Thickness:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r = 0.47 
Thickness:Breadth C o r r e l a t i o n C o e f f i c i e n t Pearson's r > 0.41 
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TABLE E-25. SIZE IN CM OF USUAL COASTAL WALL BRICKS {n-209) 

(n) / Mean S.D. Range 

Length 52 24.76 2.41 (19-31) 
Breadth 168 14.71 2.08 (7.5-20) 
Thickness 208 4.30 0.71 (3-7) 

Breadth/Length 37 56.92* 8.88 (42.2-75.0*) 
Thickness/Length 49 18.70* 4.44 (11.1-31.8*) 
Th i ckness/Breadth 165 30.04* 7.19 (17.6-54.5*) 

Breadth:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r « 0.52 
Thickness:Length C o r r e l a t i o n C o e f f i c i e n t Pearson's r = 0.09 
Thickness:Breadth C o r r e l a t i o n C o e f f i c i e n t Pearson's r =» 0.02 

E.2.4 O v e r a l l a p p r e c i a t i o n of the Gowa f o r t i f i c a t i o n b r i c k s 

The foregoing d i s c u s s i o n d i s t i l s t h r ee new b r i c k c l a s s e s : an 
int e r m e d i a t e - s i z e d b r i c k , recognised only a t Somba Opu and 
Gar a s s i k ; the usual c o a s t a l - w a l l b r i c k ; and the anomalously 
shor t , f a t b r i c k s at Pattukangang. Our s u b d i v i s i o n of the 
"smaller" b r i c k s i n t o those along the c o a s t a l w a l l and those 
at the p a l a c e s suggests that PaJcnakkukang's l a r g e b r i c k s 
should a l s o be t r e a t e d s e p a r a t e l y from the la r g e 
p a l a c e - b r i c k s . But the Pattukangang examples presumably 
represent s t r a y imports, and i n any case only a small sample 
i s involved. Thus a f i n a l a p p r e c i a t i o n of the f o r t i f i c a t i o n 
b r i c k s d i v i d e s then i n t o the f i v e c l a s s e s shown i n Tables 
E-21 (Pattukangang) to E-25. 

The s t a t i s t i c s of the " l a r g e f o r t i f i c a t i o n b r i c k s " are 
a f f e c t e d only s l i g h t l y as few b r i c k s were r e c l a s s i f i e d . The 
main change i n v o l v e s the bre a d t h : t h i c k n e s s r e l a t i o n s h i p whose 
index v a r i a b i l i t y i s now reduced and whose c o r r e l a t i o n 
c o e f f i c i e n t now r e s e n b l e s the other two (Table E-22; c f . 
Table E-10). L i k e the l a r g e b r i c k s , the " i n t e r n e d i a t e " b r i c k s 
a l s o conforn w e l l with the exp e c t a t i o n s of a " b r i c k standard" 
(Table E - 2 3 ) . 

As regards the " s n a l l e r f o r t i f i c a t i o n b r i c k s " (Table 
E-11), t h e i r s u b d i v i s i o n i n t o p a l a c e and c o a s t a l - w a l l 
specinens b r i n g s out s e v e r a l s t j b t l e d i s t i n c t i o n s . The palace 
b r i c k s are s n a l l e r and, i n p a r t i c u l a r , t h i n n e r than the 
c o a s t a l - w a l l exanples ( c f . Tables E-24 and E- 2 5 ) . Moerover 
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the p a l a c e " s m a l l e r " b r i c k s r e t a i n and indeed enhance the 
" b r i c k s e r i a t i o n type" t r a i t s of the l a r g e r sample from which 
they were drawn. T h i s l a s t point may support the h i s t o r i c a l 
evidence that they were produced over a period l a s t i n g more 
than h a l f a century ( E . 4 ) . On the other hand the c o a s t a l - w a l l 
examples, when t r e a t e d as a s i n g l e sample, stand out 
c o n v i n c i n g l y as a " b r i c k standard". 

The p r e f e r e n t i a l use of p a r t i c u l a r b r i c k types i n 
designated c o n s t r u c t i o n works stands out almost as c l e a r l y as 
i n the e a r l i e r comparison (Table E - 1 2 ) . My i n t e r p r e t a t i o n of 
SSPHAP's sample of Somba Opu b r i c k s as s i n g l e - w a l l b r i c k s 
lends the s i n g l e - w a l l b r i c k s a v a r i a b l e composition, but as 
explained above I am unsure about Somba Opu's brickworks. And 
the unruly m e t r i c s of the c o a s t a l - w a l l b r i c k s , noted 
p r e v i o u s l y , becomes e x p l i c a b l e i n l i g h t of the four c l a s s e s 
of b r i c k r e p r e s e n t e d (Table E - 2 6 ) . 

TABLE E-26. COMPOSITION OF THE FORTIFICATION STRUCTURES 
BY BRICK TYPE (n-1053) 

Large I n t e r ­ P a l a c e Usual Pattu­
B r i c k s mediate Smaller C o a s t a l kangang 

B r i c k s B r i c k s B r i c k s B r i c k s 

C e n t r a l Wall 146 0 3 0 0 
S i n g l e Wall 50 14 8 0 0 
Double Wall 12 0 456 , 0 0 
Side Wall 0 0 94 0 0 
C o a s t a l Wall 13 4 0 209 9 
I n t e r n a l S t r u c t u r e s 2 0 45 0 0 

E.3 Masonry Measurements 

SSPHAP recorded stone masonry measurements only at Benteng 
T a l l o k , i n a context which suggests an e a r l y 17th century 
c o n s t r u c t i o n date (12.2.3). Otherwise, the Dutch r e b u i l t F o r t 
Rotterdam ( a s Speelman r e c h r i s t e n e d the e a r l i e r Makassar f o r t 
of Ujung Pandang) with masonry w a l l s , beginning i n 1673 (Reid 
and Reid, 1988:45). Even though Maros i s widely reputed as 
the source of F o r t Rotterdam's stone (e.g. Reid, 1990:68), 
the information we r e c e i v e d at Pammangkulang Batua, kampung 
Bonto Ramba, was that i t had been q u a r r i e d to b u i l d F o r t 
Rotterdam. At t h i s Karaeng Demmanari af f i r m e d that Bonto 
Ramba was indeed reputed as one source of F o r t Rotterdam's 
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stone. He was presuaably t h i n k i n g of the rumour which 
i d e n t i f i e s t h i s r d l e with Balang Mawang near Bonto Ramba on 
the Ojung Pandand-Malino highway ( P a b b i t e i , 1976:2). I f i n | 
f a c t Pammangkulang Batua had provided some of F o r t | 
Rotterdam's stone, then the two Bonto Ramba kampung could | 
have e a s i l y become confused over time; but s i n c e SSPHAP's >' 
survey merely touched on one shore of Balang Mawang (Chapter 
9 ) , I cannot d i s m i s s the p o s s i b i l i t y t h a t a s u i t a b l e quarry 
could l i e t h e r e . 

The only published data on the s i z e of F o r t Rotterdam's 
stone are the measurements reported by P a b b i t e i (1976:2) for 
i t s " l a r g e s t " and " s m a l l e s t " b l o c k s . T h e implied ramges 
f a l l w e l l w i t h i n the ranges of block s i z e recorded by SSPHAP 
at T a l l o k . The midpoints between the F o r t Rotterdam 
"extremes" h a r d l y d i f f e r from the T a l l o k averages, and 
length:breadth:thickness proportions of around 3:1.7:1 appear 
to c h a r a c t e r i s e both data s e t s (Table E - 2 7 ) . However, the 
s t r e n g t h of these comparisons i s d e b i l i t a t e d by P a b i t t e i ' s 
scant documentation which does not show that more than two 
F o r t Rotterdam blo c k s were n e c e s s a r i l y measured. 

The comparative data from Pammangkulang Batua (Photo E-1) 
are a l s o very r e s t r i c t e d as only seven almost completed 
blocks had been l e f t at the quarry. These f a l l i n t o two 
groups. The two s h o r t e r b l o c k s have lengths and breadths 
s i m i l a r to the T a l l o k means and w i t h i n the reported range at 
Fort Rotterdam. The f i v e l a r g e r b l o c k s , however, are a l l 
longer than any block yet reported from a f o r t r e s s . At the 
same time the shape i n d i c e s of the Pammangkulang Batua blocks 
f a l l w i t h i n the T a l l o k ranges; and the s i n g l e Pammangkulang 
Batua block measured on t h r e e dimensions c o i n c i d e s i n shape 
with that of F o r t Rotterdam's reported midpoint (Table E-27). 
Nor i s i t t h a t f a r - f e t c h e d to suggest that Pammangkulang 
Batua's remnant blo c k s might represent a l a r g e r pre-form 
which was subsequently w h i t t l e d back f o r i n s e r t i o n i n the 
f o r t r e s s w a l l s . 

The s u g g e s t ive echoes of c o m p a r a b i l i t y between these three 
data s e t s recommend f u r t h e r a t t e n t i o n to the i s s u e . A 

P a b i t t e i u n j u s t i f i a b l y a s c r i b e s t h i s masonry work to 
Gowa's S u l t a n Alauddin. 
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s t a t i s t i c a l l y adequate r e c o r d of Fo r t Rotterdam's masonry 
would be e a s i l y organised. More complex p r o j e c t s would 
include the i d e n t i f i c a t i o n and recording of the rumoured 
Maros quarry s i t e s , and the compilation and a n a l y s i s of the 
dimensions of the masonry b l o c k s a s s o c i a t e d with Makassar 
graves dated to the 17th century. The p r o j e c t could 
i n v e s t i g a t e whether F o r t Rotterdam's masonry conforms i n i t s 
dimensions with g r e a t e r Gowa's p r e c o l o n i a l masonry works, 
with u s e f u l i m p l i c a t i o n s f o r understanding how the Dutch 
organised the Makassar masons i n s e t t i n g them to work. 

TABLE E-27. SIZES IN CM OF RECORDED MASONRY BLOCKS 

Fo r t Rotterdail " L a r g e s t " " S m a l l e s t " Midpoint 

Length 62 44 53 
Breadth 34 27.5 
Th i c k n e s s 20 10 15 

L:B:T r a t i o {T = 1) 3.1:1.7:1 4.4:2.1:1 3.5:1.8:1 

B e n t e n g T a l l o k (n) Mean S.D. • ' Range 

Length 90 48.60 " 11.80 (25-70) 
Breadth 90 28.77 6.22 (12-48) 
Th i c k n e s s 67 18.87 ^ 4.72 (10-30) 

Breadth/Length 90 57.70* 14.95 (35.7-100*) 
Thickness/Length 67 38.08* 11.44 (17.9-76.9*) 
Thickness/Breadth 67 62.28* 14.22 (39.5-100*) 

L:B:T r a t i o (T = 1) 2.6:1.6:1 * 1 .3:1:1 t o ' 
4.7:2.5:1 or 5.6:2.3:1 

Pammangkulang Batua (n) Mean I t c ^ S.D. Range 
longer b l o c k s 

Length 5 76.00 * 2.45 (75-80) 
Breadth 5 35.40 2.07 (32-37) 
Th i c k n e s s 1 20 (20) 

Breadth/Length 5 46.90* 3.78 (42.0-51.3*) 

L:B:T r a t i o (T - 1) 3.7:1.75: , y . , ..... .. -

1 • 
Pammangkulang Batua (n) Mean S.D. Range 

small b l o c k s 
Length 2 49.50 (49,50) 
Breadth 2 34.00 (34) 

Breadth/Length 2 68.69* - (68.0,69.4*) 
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E.4 An Overview of Greater Gowa's F o r t i f i c a t i o n s 

The d e s c r i p t i o n s of the v a r i o u s f o r t i f i c a t i o n works given i n 
the respect.ve chapters and E.1.3, and the general review of 
the s t a t i s t i c a l data adumbrated above, are s y n t h e s i s e d i n 
Table E-28. P a r t i c u l a r f r a g i l i t i e s i n the database should be 
admitted such as SSPHAP's lac k of d i r e c t survey i n Ojung 
Pandang's urbanised a r e a s and SSPHAP's scant documentation of 
Somba Opu. As important data from Somba Opu have presumably 
been c o l l e c t e d and may even be a v a i l a b l e w i t h i n Ojung 
Pandang, the general scheme o f f e r e d here may have to be 
c o r r e c t e d a c c o r d i n g l y at some fu t u r e date. 

The t e c h n o l o g i c a l l y s i m p l e s t f o r t i f i c a t i o n , w a l l s of 
heaped e a r t h , had appeared by the e a r l y 16th century, and 
continued to be p r a c t i s e d i n t o the e a r l y 17th century and 
beyond. During h i s mid-16th century r e i g n Tunipalangga 
introduced the si m p l e s t form of b r i c k w a l l c o n s i s t i n g of a 
c e n t r a l l i n e of b r i c k s flanked by l a t e r a l a d d i t i o n s of heaped 
ea r t h {e.g. F i g u r e 8-2). T h i s design a l s o appears to have 
c h a r a c t e r i s e d the long s t r e t c h e s of c o a s t a l w a l l b u i l t during 
the 1630s and 1660s. A more s o p h i s t i c a t e d f o r t r e s s w a l l , 
c o n s i s t i n g of two p a r a l l e l l i n e s of b r i c k sandwiching e a r t h 
f i l l and fla n k e d b i l a t e r a l l y by heaped e a r t h , appears to have 
been introduced by Abdullah at T a l l o k a t around 1615 (Fig u r e 
12-3). A p p l i c a t i o n of the new technology to w a l l s p r e v i o u s l y 
strengthened by a c e n t r a l l i n e of b r i c k s r e s u l t e d i n t r i p l e 
b r i c k - w a l l s at Benteng Tua ( F i g u r e 6-8) and along Somba Opu's 
north face, although the e f f e c t s at Somba Opu's south and 
west f a c e s may have merely been a t h i c k e n i n g of the s i n g l e 
b r i c k - w a l l . The most recent p a l a c e , Sanrabone, epitomises the 

technology of double b r i c k - w a l l s (Photo E-2). 
Abdullah's other innovation a t T a l l o k , masonry 

f o r t i f i c a t i o n s , does not appear to have been more widely 
applied u n t i l the Dutch b u i l t F o r t Rotterdam's w a l l s . 

The b r i c k s produced by g r e a t e r Gowa g e n e r a l l y decreased i n 
s i z e over the 120-year period involved. T h i s trend d i d not 
occur i s o m e t r i c a l l y with the changes i n w a l l c o n s t r u c t i o n : as 
i n t e r p r e t e d here, the t r a n s i t i o n a l i n t e r m e d i a t e - s i z e d b r i c k s 
may have c o n s t i t u t e d Somba Opu's e a r l i e s t b r i c k w a l l s ; while 



TABLE E-28. SUMMARY OF GREATER GOWA'S FORTIFICATION PROGRAMME 

Average B r i c k Dimensions 
F o r t i f i c a t i o n Work Sponsoring Ruler Date B r i c k Type 

Length Breadth Thickness 

Benteng Tua's e a r t h w a l l s Tumapakrisik 
K a l l o n a 

Before 
1547 ...... 

Benteng Tua's c e n t r a l b r i c k - w a l l s Tun i pa1angga C.1550 Large 42.7-40.5 
(41.2) 

21 .1-20.2 
(20.7) 

7.0-6.9 
(7.0) 

Anak Gowa's c e n t r a l b r i c k - w a l l s Tunipalangga C.1550 Large 44.1 21.9 7.75 

Somba Opu's c e n t r a l b r i c k - w a l I s Tun i pa1angga C.1550 Intermediate 29.8 19.5 5.0 

T a l l o k ' s double b r i c k - w a l l s Abdullah 1615 Large 39.2 22.1 6.25 
N N Smaller 26.4-20.8 

(23.1) 
16.9-11.7 

(13.8) 
5.2-3.3 
(3.6) 

T a l l o k ' s masonry s u p e r s t r u c t u r e Abdullah 1615 * •• '"• f;' ;<•.' ? :̂ r'H' : 

Benteng Tua's double and s i d e 
b r i c k - w a l l s 

Alauddin 1615-8 Smaller 25.0-21.1 
(23.1) 

14.9-12.5 
(13.7) 

3.9-3.4 
(3.7) 

Ojwnri Tana to Somba Opu b r i c k w a l l Abdullah 1634 Unknown 

Paki. i&ttukiiavi l o Somba Opu b r i c k w a l l Abdullah 1634 Large 38.25 20.6 5.9 
I I « •! n If H II Intermediate 32.6 18.5 5.1 
n m N w N n Coastal 25.3-23.9 

(24.6) 
16.4-13.3 

(14.8) 
4.5-4.0 
(4.4) 



TABLE E-28. SUMMARY OF GREATER GOWA'S FORTIFICATION PROGRAMME (CONT.) 

Average B r i c k Dimensions 
F o r t i f i c a t i o n Work Sponsoring Ruler Date B r i c k Type 

Length Breadth Thickness 

Benteng Ujung Pandang 
(probably e a r t h ) 

Abdullah 1634 

Benteng Paknakkukang, Bayoa, 
G a r a s s i k ( e a r t h ) 

Alauddin (7) C.1634 

Barombong c o a s t a l b r i c k - w a l l Alauddin ( ? ) 1635 Coasta l 25.4 14.5 4.2 

Somba Opu town gate Abdullah 1635 Not recorded 

Pattukangang c o a s t a l b r i c k - w a l l Hasanuddin 1661 Pa11 ukangang 25.6 17.6 7.1 

Barombong second w a l l ^ Hasanuddin 1662 Not recorded 

Sanrabone double b r i c k - w a l l s >, Abdul J a l i l 1668 « Smaller 25.3 14.8 3.5 

N.B. Where a range of b r i c k s i z e s conforming to a c l e a r d i r e c t i o n a l trend was observed at a p a r t i c u l a r 
work, t h i s t a b l e shows the range of means of the samples, and the means of the combined sample i n 
brack e t s below. 

CM 



a few l a r g e b r i c k s were included i n T a l l o k ' s double 
b r i c k - w a l l s . The general trend may have r e s u l t e d from a 
growing r e a l i s a t i o n that s m a l l e r b r i c k s were e a s i e r to work 
with, p a r t i c u l a r l y i n rounded s t r u c t u r e s such as b a s t i o n s , or 
because d e t r i t u s tended to adhere to the the s i d e s of the 
molds. I n any c a s e , the trend matches the s t e a d i l y decreasing 
s i z e of Roman b r i c k s observed by s t u d i e s on Roman brickworks 
(Meiggs, 1973:542-543; Wilson, 1975:15). 

My p r e f e r r e d s c e n a r i o s of the c o n s t r u c t i o n sequences at 
Benteng Tua ( 6 . 4 ) , T a l l o k (12.2.3), and to some degree the 
Paknakkukang-Somba Opu c o a s t a l w a l l (11.1.2), r e l y on the 
notion of gradual decrease i n average b r i c k s i z e . However, 
when we c o n s i d e r the p a l a c e w a l l s b u i l t of s m a l l e r b r i c k s 
over the 50-year i n t e r v a l between T a l l o k and Sanrabone, 
s c a r c e l y any t r e n d i n average dimensions can be observed. 
Rather the o l d e s t such w a l l s , i n T a l l o k , show the g r e a t e s t 
v a r i a b i l i t y i n average b r i c k dimensions at d i f f e r e n t s t a t i o n s 
along the w a l l ; followed by Benteng Tua i n t h i s regard (Table 
E-28); w h i l e Sanrabone's b r i c k s were very s t a n d a r d i s e d (Table 
E - 1 ) . Presumably t h i s p a t t e r n r e f l e c t s some combination of 
f o r t r e s s s i z e , g r e a t e r scope f o r renovations and a d d i t i o n s at 
the o l d e r p a l a c e s , and improved t e c h n i c a l standards. We may 
a l s o i n f e r t h a t a c o n s c i o u s d e c i s i o n to produce the same s i z e 
of b r i c k s was made i n each cas e , e i t h e r by working from a 
mold which se r v e d as a b l u e p r i n t f o r the molds used during 
c o n s t r u c t i o n , or by r e - c r e a t i n g a mold of the same s i z e from 
p r e v i o u s l y f a b r i c a t e d b r i c k s . But these same p o i n t s would 
a l s o allow a r e v e r s a l of my o r i g i n a l notion to suggest that 
b r i c k s i z e g r a d u a l l y i n c r e a s e d during any p a r t i c u l a r works. 
On balance I p r e f e r my o r i g i n a l i n f e r e n c e , given the general 
trend towards s m a l l e r b r i c k s , and the p a r t i c u l a r trend of the 
l a r g e b r i c k s towards reduced s i 

Rigorous a p p l i c a t i o n of t h i s i n f e r e n c e would suggest that 
the tindated brickworks at Anak Gowa preceded even Benteng 
Tua's. I cam see no good reason to d i s m i s s t h i s i m p l i c a t i o n , 
p a r t i c u l a r l y given the v u l n e r a b i l i t y of Gowa's southern f l a n k 
during the mid-16th century ( 8 . 2 . 1 ) . 
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Photo E-1. 
The measurable masonry b l o c k s l e f t a ttached to t h e i r v o l c a n i c 

conglomerate matrix, Pammangkulang Batua (Gowa 8 4 ) . 

Photo E-2. 
A s e c t i o n of the w a l l s of Benteng Sanrabone exposed by a 

channel feeding a f i s h pond ( S t a t i o n I ) . 
Note the l a y e r of e a r t h (now mixed with c o l l a p s e d b r i c k 

rubble) between the two l i n e s of b r i c k . 

Photo E-3. 
The 18th century b r i c k kobang tombs, Benteng Sanrabone. 





Photo E-4. 
One of the square b r i c k f e a t u r e s , best interprcw , , v 

b r i c k foundation of an I s l a m i c grave marker 
M a n j a l l i n g , Kota Galesong {T.16.14). 

nterpreted as the 

Photo E-5. 
L i n e of b r i c k rubble w i t h i n dusun Bayoa running north into 

dusun P a k l a l l a k a n g , Kota Galesong. 
T e n t a t i v e l y i n t e r p r e t e d as b r i c k grave foundations. 

Photo E-6. 
Makam Takbakka, Tabbuncinik, Kota Galesong. 

Note i t s r a i s e d l o c a t i o n with r e s p e c t to the land below the 
ridge , and the apparent b a s a l f i l l of b r i c k and stone (to 

earthen w a l l s ? ) where the road has cut i n t o the s i d e . 





Photo E-7. 
A p a r t l y i n t a c t , exposed segment of the b r i c k w a l l around 

Kompleks Makam Gaddonga, Benteng Sanrabone. 

Photo E-8. 
Some of the grave foundations of l a r g e o l d b r i c k s , 

Makam Sampulungang, exposed i n the c l i f f f a c e cut by the 
encroaching s h o r e l i n e . 

Photo E-9. 
The grave of Karaengloe r i Jamarang, Jamarang Tua, showing 

the range of b r i c k s arranged around the o u t l i n e of the grave 
and i n t o the surrounding b r i c k platform. 




