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MICROBIOLOGICAL INVESTIGATIONS OF PRESERVED 
ANCHOR ARMS AT GALLE 
 
By Sanjanie G. Fernando  &  Dr. D.L. Jayaratne. 
 
Introduction :  
The “Kamba Bandina Gala” at the Galle Fort in Sri Lanka had been a traditional mooring site 
for the lighter vessels which ferried cargo between large ships and the jetties. Several stone 
anchors have been found clustered together near the Black Fort in this area. One large anchor 
of Arab-Indian pattern was recovered in 1997 by the Galle Harbor Project. Several dozen of 
these anchors have been found in the Indian Ocean and the Red Sea, with the largest 
concentrations near Qalhat in Oman. The stone of the large anchor has been analyzed, and is 
also believed to be from Oman. The anchor is estimated to weigh almost a ton, so must have 
belonged to a ship of some size. They are oblong in shape with a round hole in one end, 
presumably to take the mooring rope, and two square holes in the other end set at 90° to each 
other, one slightly further up the shank than the other. Through these opposite-facing holes, 
wooden stakes were set to act as the arms of the stock of the anchor. Under the large anchor 
were two pieces of dense hardwood, in a position suggesting that these were the arms of the 
anchor. This is the first time that wood has been found in association with one of these 
anchors. Analysis has shown that the timber is from the late fifteenth or early sixteenth 
century, perhaps just preceding the arrival of the Portuguese. The anchor itself may of course 
be older, as timber arms would have required frequent replacement. 
 
Two wooden anchor arms (Register No. GHP 44B and 
GHP 44D) of the stone anchor found during the Galle 
Harbour Project and preserved were observed to be 
developing microbially induced deterioration damages. 
The wood was radiocarbon dated to 430 ± 80 years BP 
(personnel communication of Dr. Ian Godfrey, 
10.08.2006). The larger arm is belonging to the Xylia 
species while the smaller anchor arm a Sindora species, 
where both belong to the Leguminosae family. The 
wood was treated with PEG 400 (40%) and then in 
PEG 3350 (also 40%) for many years where the total 
immersion period was about 6 years. Both the arms 
were further treated by freeze drying.  
 

Wood deteriorates rapidly from a variety of different 
biotic processes (eg. Decay by fungi) when exposed to 
non-extreme environmental conditions. Archaeological wood that has survived exceedingly 
long periods of time may have been protected from the most aggressive wood destroying 
fungi, but inevitably some abiotic or biotic deterioration takes place. Being of organic origin, 
wood normally decays under combined biological and chemical attack when buried in the 
ground. It can however, survive prolonged exposure to extremes of dryness or wetness. In 
shipwreck sites, the wooden component of the hull and small artifacts of wood often survive 
in good condition, although thoroughly water logged.  
 
 
 

Figure 1: Stone Anchor & the stokes 
Photo by P. Becker 
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Microbiological Investigations: 
At the time of sample collection, the arms were stored under controlled humidity in a closed 
container made out of wood.  
 
The macroscopic observations 
were carried out using a hand 
lens and a light source. Two 
types of rusty patches were 
detected. There were white, 
small patches (Figure 3) and 
brown, larger patches (Figure 4) 
which could be suspected as 
fungal growth on the timber 
surface and also in the cavities of 
the log.  
 
The samples were taken from different locations 
and the microscopic slides were prepared by 
mounting on immersion oil. They were observed 
under the high power microscope. The 
observations revealed that all the samples were 
free from any fungal, lichen or cyanobacterial 
growth. Instead, structures having the appearance 
of crystals were visible. 
 
Further, the isolations were carried out by means 
of sterilized cotton swabs and the culture bottles 
containing Rose Bengal Agar and Nutrient Agar 
media in slants. The culture bottles were 
inoculated directly using these swabs. They were 
incubated at room temperature for a period of one 
week. However, no microbial growth was 
observed in any of the culture bottles during the 
incubation period. 
 
In order to ensure the condition of the existing 

tissues of the wood, thin cross sections and 
longitudinal sections were made from the 
scrapings taken from the timber surface by means 
of a sharp scalpel. Wet mounts were prepared 
using Cotton Blue and Lacto Phenol. The 
prepared slides were observed under high power 
microscope. According to the observations, non-
decayed wood cells were visible in both the 
sections. 
 
Conservation of the wooden artefacts: 
The conservation of water logged wood is a two-
fold problem that involves  

1. incorporation of a material into the wood 

Figure 2: Conserved Anchor Arm at the MA Unit - Galle 

Figure 3: white patches on the anchor arm 

Figure 4: Brown patches on the Anchor  

Figure 5: Microscopic structures 

Visible in the sample taken from a white 
patch (×1000) 
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which will consolidate and confer mechanical strength to the wood as the water is 
removed and  

2. the removal of the excess water by a method 
which will prevent any shrinkages or 
distortion of the wood.  

All the bulking treatments that use PEG or sugar are 
examples of the first, while solvent drying and 
freeze-drying are examples of the last.  
 
According to the records of the preservation 
methods used to preserve the anchor arms, the PEG 
method is being used followed by freeze-drying. 
The polyethylene glycol (PEG) is a synthetic 
material that has the generalized formula 
H2OCH(CH2OH2)nCH2OH. Although the PEGs 
have some of the physical properties of waxes, they are distinguished from true waxes by the 
fact that they are freely soluble in alcohol as well as in water. Preservation process has used 
PEG 3350 (earlier called PEG 4000) which has a 
melting point of 53-55oC was commonly used 
because it was the least hygroscopic, but its large 
molecules prevent it from penetrating dense wood. 
At concentrations above 20%, micro-organisms are 
dehydrated by osmosis and cannot survive. 
 
Different abiotic and biotic forms of deterioration 
result in distinct changes within wood cells. They 
cause minute tunnels or eroded zones within cell 
walls, due to significant cell wall alterations. 

Therefore, we could conclude that there is no 
significant deterioration taken place according to 
the results recorded in this study, as it shows no 
microbial growth on the anchor arms or wood cell structure alterations (figures 6 & 7).  
 
With reference to the white and the brown coloured patches visible under macroscopic 
observations (figure 5), they may be due to the PEG residues deposited at the pre-treatment. 
An understanding of the nature of the two factors, the damaging effects of salts and alkaline 
materials present in some archaeological wood and the likelihood that fungi will become 
active at higher relative humidity, leads to the conclusion that these archaeological wood 
collections should be housed at lower relative humidity. The periodic monitoring of the 
microbial growth is recommended along with systematic identification of the isolates.  
 
 
References: 
 

1. The stone anchor site (2002). Maritime Lanka: Maritime Archaeology and History of Sri Lanka. 
http://www.hum.uva.nl/galle  

2. Blanchette R.A., Haight J.E., Koestler R.J., Hatchfield P.B. & Arnold D. (1994). Assessment of 
deterioration in archaeological wood from ancient Egypt. J. of the American Institute for Conservation. 
AIC 1994, volume 33, No.1, Article 5. 

3. Hamilton D.L. (1996). Wood conservation. Basic Methods of Conserving Underwater Archaeological 
Material Culture. https://www.denix.osd.mil  

Figure 6: Wood cells in a cross section of 
the anchor timber. (×1000) 

Figure 7: Wood cells in a longitudinal 
section of the anchor timber. (×1000)
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RECENT SURVEY AND EXCAVATION ON THE MONGOLIAN FLEET 
SUNK OFF JAPAN: THE TAKASHIMA UNDERWATER SITE. 
By Jun Kimura 
 
Introduction 
Despite Japan’s geographical separation from Eurasia by surrounding seas, its historical 
affairs and cultural diffusion have a strong relationship with other Asian countries. In 
particular, the attempted invasions of Japan by Kublai Khan and the Mongolian fleet, first in 
1274 and later 1281, had a critical impact on Japanese history. The failure of the 1281 attack 
is considered to be the result of a typhoon which 
swept Imari Bay, Kyushu, and wrecked a large 
number of the Mongolian vessels on the southern 
shores of Takashima Island (Fig 1).  
 
Takashima Island was established as a research 
project to undertake underwater archaeological 
survey and conservation of underwater cultural 
materials in Japan’s territorial waters. Financial 
support for the project was provided by the Minister 
of Education, Culture, Sports, Science and 
Technology in 1980 (Agency for Cultural Affairs, 
1999).  
 
Since its projects inception, Japanese maritime 
archaeologists have conducted intermittent surveys 
and excavations to identify the characteristics of the 
Takashima underwater sites. The earliest surveys 
and research results have been only briefly reported 
(Mozai, 1997; Green et al, 2004). However, new 
researchers have been involved in the survey work and the results of recent research on the 
Takashima underwater sites need to be reported. A discussion of this progress also enables us 
to understand the present state of maritime archaeology in Japan. The purpose of this article is 
to present a discussion of the significance of the Takashima archaeological sites.  An 
historical background, topographical characteristics of the sites and progress and results of 
recent research are provided to demonstrate this significance.   
 
Brief historical background of the Mongolian invasion of Japan 
Before describing the archaeological approaches employed, it is necessary to provide a brief 
history of the attempted invasions. The Mongolian invasions in 1274 and 1281 are both 
known as the ‘Gennkou’ in Japan. The invasions are documented in Japanese historical 
records and in other historical documents from China, such as the History of Yuan written 
during the Chinese Ming Dynasty and the New History of Yuan written in the early twentieth 
century. The History of Yuan and the New History of Yuan are a part of a series known as the 
Twenty-Four Histories which describes the history of each of the 24 Chinese Dynasties.  
Although authorized by the Qianlong of the sixth Qing Dynasty emperor, the reliability of the 
description about the Yuan Dynasty is disputed among researchers (Nakano 1994: 74-75). 
Therefore Japanese historians and archaeologists summarize the 1274 and 1281 historical 
invasions of the Mongolian fleets as follows (Agency for Cultural Affaires, 1999: 28; Koga, 
1982a: 33-35; Koga 1982b: 81-98). 
 

Figure 1
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The fifth Mongolian emperor, Kublai Khan (1215-94) intended to invade Japan during his 
reign (known as the Yuan-Dynasty of China). After the failure of overtures to the Kamakura 
shogunate (1185-1333), he sent approximately 900 warships to invade in the 1274 invasion 
fleet attempt. The fleet consisted of wooden junks of at least 40 metres in length and about 
15,000 troops composed of Mongolian, Chinese, Jurchin soldiers, and a further 8,000 Korean 
soldiers. The Jurchin people inhabit the Tungus nation and are regarded as an ancestral people 
of the Manchu, who would establish the Shin Dynasty (1616-1912) in China.  Departing in the 
early October and sailing from Masan on the southern Korean peninsula, the fleet reached 
Takashima Island at Imari Bay through Iki island and Tsushima Island (Fig 1). After leaving 
Takashima Island, on 20 October 1274 the troops began to advance on Hakata Bay, Kyushu 
where they engaged Japanese forces. That night a furious wind swept in through the bay and 
devastated the fleet. Consequently, the vessels serious damage and the Mongolian fleet was 
forced withdraw from Japan.  
 
When Kublai Khan’s armies finally conquered the Nan-Sung (the Southern Chinese empire) 
in 1279, he decided to again attempt to invade Japan. In the invasion of 1281, Kublai Khan 
divided his fleet into two main forces, which departed from different places, though he 
intended them to rendezvous later. The first force (the Tung-lu force) left from Masan, Korea 
in May 1281 and was comprised of 900 warships and a total of 42,000 soldiers from 
Mongolia, China, and Korea. The second force (the Chiang-nan force) was comprised of more 
than 100,000 Nan-Sung soldiers and 3,500 vessels. Due to an illness of the supreme 
commander this fleet was forced to delay departure for nearly a month. The force left Ningbo, 
China, in June 1281, and went through the Goto and Hirado Islands before reaching Imari 
Bay, in the beginning of July. Disregarding the original plan, the Tung-lu forces invaded 
Hakata Bay before the arrival of the Chiang-nan force. The Tung-lu forces encountered 
massive resistance from Japanese forces and suffered heavy losses. Consequently, at the end 
of July they returned to Takashima to meet the Chiang-nan force. While the concentration of 
the fleet gradually progressed, the Japanese local clans, such as Matsuura-tou, governing the 
vicinity of Takashima, tenaciously resisted and launched night attacks on the Mongolian 
forces in small but mobile ships.   
 
By the time the Mongolian fleet was finally assembled at Imari Bay and ready to attack, a 
violent typhoon struck the on July 30, 1281 and devastated the fleet. The surviving 
commanders and soldiers managed to repair some of the damaged vessels and limped back to 
their homeland. The attempted invasions of the Kublai Khan’s fleets are well known historical 
events among the Japanese, however details pertaining to the reason for the attempts and the 
withdrawal of the Mongolian fleets have long been controversial issues.   
 
Environment of the Takashima underwater site 
Takashima Island is located at the mouth of Imari Bay on the northwestern coast of Kyushu, 
Japan (Fig 1). The island consists of an area of about 17 square kilometres, and most of its 
landscape is comprised of basalt terraces. Neither particularly high mountains nor large rivers 
exist in this area. The northern part of the island faces the sea of Genkai, and seas normally 
rough throughout the year due of the seasonal monsoon. The southern part of Takashima, 
closest to Imari Bay, is generally relatively calm except during storms. Once violent winds 
sweep the closed environment of the bay, high-energy waves are generated, which result in 
dangerous conditions for vessels using Imari Bay as a refuge from gale-force winds.  
 
The Takashima site is consist of an area on the southern side of the island approximately 
7,500 metres along the coastline and 200 metres offshore (Fig 2). This area was registered as a 
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Nationally Designated Underwater Site in 1981. Therefore archaeological investigation was 
necessary prior to any public works or activities that could disturb the site.  
Maritime archaeologists have conducted several 
excavations in the Tokonami and the Kozaki areas within 
the registered area of the harbour extension construction 
plan (Fig 2). Recent research on the Takashima site mainly 
results from surveys and excavations conducted in the 
Tokonami area in the late 1980s and the Kozaki area in the 
1990s and 2000s.  
 
History of surveys and excavations conducted at the 
Takashima underwater site  
Analysis of the Takashima site is available through a series 
of official reports, each containing an English summary 
edited by the Takashima-cho Board of Education and the 
Kyushu and Okinawa Society for Underwater Archaeology 
(Takashima-cho Board of Education, 1984; 1992; 1993; 
1996; 2001b; 2002b; 2003a).  
 
Establishment of procedures for excavations and studies at the site 
Theoretical approaches and technical aspects of underwater excavation at the Takashima site 
were established over a long period of research.  The Board of Education of Takashima has 
committed rescue underwater archaeological excavations accompanying the pubic works to 
the Kyushu and Okinawa Society for Underwater Archaeology (KOSUA) since the 1980s. 
Apart from these large-scale rescue investigations, the Board of Education of Takashima also 
contracted KOSUA to conduct fourteen independent surveys between 1992 and 2004. From 
2000 they carried out trench excavations instead of the non-intrusive visual surveys that were 
conducted in 1990s (Takashima-cho Board of Education, 2001a; 2002a; 2003b, 2004; 2005). 
The basis of the underwater excavation was to adapt archaeological methods used at terrestrial 
sites to underwater sites with a high degree of accuracy (Takashima-cho Board of Education, 
1992). This concept has produced a considerable number of site plans, which lead to the 
identification of strata containing the remains of the Mongolian fleet. The distribution of 
artefacts in relation to their vertical and horizontal stratigraphy, is useful for understanding the 
characteristics of the site (Fig 3). Besides the stratigraphic approaches used to produce 
distribution maps, artefact analyses employing dating techniques, as well as physical and 
biological analyses provided credible evidence of the historical relationship between the 
archaeological remains from the Takashima site and the Mongolian invasion. These include 
the comparative analysis of a brown glazed-jar with four lug handles for the identification of 
the locality of the kiln and the data range (Mori, 2001), the identification of production areas 
of the granite stone anchors using the CHIME method (Suzuki et al, 2001), and carbon dating 
of the wood samples from the anchor stocks (Takashima-cho Board of Education, 2001b: 51). 
Based on the employment of these techniques and the long-term nature of the investigations, 
the Takashima site has played an important role in the development of maritime archaeology 
in Japan.  
 
Tokonami Area Surveys (1980s to the early 1990s) Between 1980 and 1982 an initial 
survey in Takashima was conducted under the title “The Primary Study for Underwater 
Archaeology.” This was funded through the financial support of a research grant from the 
Minister of Education, Culture, Sports, Science and Technology. 

Figure 2 
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With the historical potential of Takashima in mind, the primary purpose of the research was to 
establish suitable methods for surveying the underwater cultural heritage either both on and 
beneath the seabed. A remote sensing survey was initially adopted to identify the location of 
features and artefacts underwater.  After the remote sensing survey was complete divers 
conducted visual searches and recovered several artefacts associated with the Mongolian 
invasion. However, there were problems with this campaign regarding appropriate 
archaeological approaches and perspectives which in turn resulted in the failure to achieve the 
initial 

objectives (Agency for Cultural Affairs, 1999; Oye, 1982). Apart from the issue of adequacy 
of the survey, it should be noted that the Takashima site was registered as a Nationally 
Designated Underwater Site in 1981 as a result of its archaeological and historical value. 
Following registration of the site, a rescue excavation took place on the Tokonami area in 
1983 during the construction of new seawalls in the area (Takashima-cho Board of Education, 
1984).  This was the first large scale excavation at the Takashima underwater site (Agency for 

Figure 3
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Cultural Affairs, 1999). Conducting visual surveys of the seabed, Japanese archaeologists 
dredged an area of 460 square metres using an airlift and recorded the location of uncovered 
artefacts. A variety of artefacts were identified including a complete celadon porcelain bowl 
and dark-brown glazed pottery, animal and fish bones, and a few timbers. In 1988 bank 
protection works were planned at the Tokonami harbour, so visual surveys and trench 
excavations were implemented in order to assess the archaeological potential of the area 
concerned (Takashima-cho Board of Education, 1992). Data from these investigations 
resulted in the excavation of a fixed area of 1,400 square metres in relatively shallow water 
over three months in 1989.  During this excavation an attempt was made to confirm the 
accuracy of the initial remote sensing survey by comparing actual artefact locations with the 
targets identified in the remote sensing survey.  In addition to remains associated with the 
Mongolian fleets, a total of 469 artefacts were recovered from the site.  These included 
various domestic materials ranging from earthenware dating from the end of the Jomon period 
(approximately 3000 - 2300 years B.P.) to 19th century Hizen porcelains. The fact that 
artefacts of various periods were identified in indistinctive stratum indicates that the sediment 
in this area has been disturbed. Therefore in addition to the historical significance of the 
Mongolian invasion, historical diversity and chronological complexity over thousands of 
years exists at the Takashima underwater site. 
 
Furthermore, the 1992 rescue excavation conducted during the Tokonami harbour repairs 
shows that there is a physical intricacy and unique character to the Takashima underwater site 
(Takashima-cho Board of Education, 1993).  The survey area was fixed 250 metres offshore 
of the harbour, ranged in depth from 17 to 22 metres and about four metres of surface silt was 
removed. Consequently, Japanese archaeologists identified a submerged Neolithic site from 
the Early Jomon period (approximately 10,000 - 6,000 years B.P) at a water depth of 
approximately, 25 metres. The shards of the Early Jomon pottery and pristine lithic artefacts 
suggest that the site and associated remains were inundated by a rising sea level without 
considerable movement from the original context of the terrestrial site. The site appears to 
have been exposed for two long periods, - 8630 ± 105 B.P, and 8410 ± 105 B.P. These dates 
were derived from analysis of pollen and silica content, as well as carbon analysis of shells, in 
the sediments. 
 
Thus, while evidence of the Mongolian invasion could be detected at the Takashima 
underwater site, the fact that temporal diversity of remains occurred in the same context 
required reassessment of the site. The excavations conducted in the Tokonami area have 
contributed to the knowledge of the submerged landscape that was formed after the last 
glacial period. Discovery of the Neolithic site in 25 metres of water suggests that other 
Neolithic sites may exist at the same depth in Northwest Kyushu and even in the inshore 
waters of Japan (Takashima-cho Board of Education, 1993).  
 
Kozaki Area Surveys (1990s to early 2000s)  
Despite the achievements of the surveys in the Tokonami area, it was not until the excavations 
in the Kozaki area (1990s and early 2000s) that artefacts of the Mongolian fleet were found in 
discreet strata and without a mixture of materials from different temporal periods.  In the 
1990s the focus of the research was moved from the Tokonami area to the Kozaki area. It was 
expected that the Kozaki area would provide more precise information about the Mongolian 
invasions through archaeological excavations, based on an earlier discovery in the area of a 
bronze seal carved with Paspa characters (Fig 4).  These characters were invented by Kublai 
Khan and used as an national language of Mongolia for archival purposes (Agency for 
Cultural Affairs, 1999).  
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Due to the construction of seawalls in the Kozaki area 
a rescue excavation was conducted between 1994 and 
1995. An area of 145 square metres, 200 metres 
offshore of the existing harbour and 20 metres depth 
was set aside for this work (Takashima-cho Board of 
Education, 1996). According to estimates based on 
surveys in the Tokonami area, a stratum containing 
materials associated with the Mongolian invasion was 
believed to lie 3 metres below the surface of the 
seabed. However, three wooden anchors with a pair of 
stone anchor stocks which belonged to the Mongolian 
ships were found remarkably in situ in 1 to 1.5 metres 
beneath the seabed (Fig 5).  
 
This meanst that the seabed dating to the Mongolian 
invasion era can be identified in sediments approximately 1 to 1.5 metres below the present 
surface of seabed. Therefore, the discovery of the three anchors is of great importance not 
only in terms of their material value, but also in understanding the site formation processes of 
the Takashima underwater site. 
Through two survey seasons a 
total of 74 artefacts including 
17 stone anchor stocks and 50 
wooden objects were found. 
The study of these materials 
led to the reconstruction of at 
least nine wooden anchors of 
varying sizes that appear to 
have belonged to the 
Mongolian warships. A 
planned extension to the 
offshore breakwater in Kozaki 
harbour prompted an 
excavation of another 464 
square metres of seabed in 
2000 (Takashima-cho Board of 
Education, 2001b). One aim of 
the excavation was to gather 
data about the environmental aspects of the Kozaki area and compare them with the data from 
the Tokonami area surveys in an attempt to identify the stratum encompassing artefacts of the 
Mongolian invasion. Consequently, the relative positions of the 195 uncovered artefacts were 
carefully recorded with identification of their vertical and horizontal distributions in 
distinctive strata. Whereas artefacts from modern times were confined in the upper layers, the 
artefacts associated the Mongolian fleet tended to be concentrated in the lower layers.  
Ceramics account for approximately half of the total number of artefacts recovered from the 
site, and include Hizen porcelains, a Koryo celadon and others made in China such as white 
porcelain, blue celadon, black glazed ware, and brown glazed-jars with four lug handles.  
Moreover, based on the fact that a large portion of discovered ceramics derived from the 
Chinese kilns, it is conceivable that the vessels wrecked around this water could have 
belonged to the Chiang-nan forces that left Qingyuan (at present Ningbo) rather than the 

Figure 4 

Figure 5 
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Tung-lu forces that left Masan (Fig 1). A large amount of brown-glazed jars with four lug 
handles were produced in Yixing, in the Jiangsu province adjacent to Qingyuan. The result of 
artifact analysis implies the possibility that many Chinese ceramics from the southern 
provinces of China were acquired before sailing for Japan (Takashima-cho Board of 
Education, 2001b).  
 
Japanese maritime archaeologists believe that careful analysis of the stratigraphy in the 
Kozaki area could lead to the identification of the buried hulls of some of the Mongolian 
warships.  Although the presence of Mongolian ship hulls was not confirmed, the 2001 and 
2002 rescue excavations in the Kozaki area demonstrated that a large number of artefacts 
remain in sediments contiguous with the deposit in which anchors were found in 1994. 
Therefore, the site report states that a large number of well-preserved artefacts from the 
extended survey area show new evidence of the Mongolian invasion of 1281 that have not 
been identified before (Takashima-cho Board of Education, 2002b; 2003a). For instance, the 
discovery of various weapons, such as arrows, swords, an armor plate, and iron helmets, 
reconstructed the details of the Mongolian army and unique characteristics of the site as a 
battlefield. The location of earthen-shelled bombs called as tetsuhau, which were described in 
the illustrated Japanese scroll Moko shuurai ekotoba, should be noted here in terms of its 
significance.  
 
The 300 shards of Chinese ceramics recovered from the site are composed of the typical 
brown-glazed jars with four lug handles and the serving dishes. These are classified into two 
types based on quality: (1) well-made ceramics comprised of bowls from the Jun Kilns in 
Henan Province, and celadon porcelain bowls and plates from the Longquan Kilns in Zhejiang 
Province; (2) crude celadon porcelain bowls and plates produced in Fujian Province. The two 
distinct levels of quality of Chinese porcelains produced a hypothesis regarding the presence 
of a strict hierarchy onboard the Mongolian vessels (Takashima-cho Board of Education 
2003a). Lacquer wares, a comb, bronze pots, bronze spoons, and bronze coins provide more 
precise information about daily activities of life aboard these during second half of the 13th 
century in China. A total of 1266 artefacts were recovered from the Kozaki area.   
 
The discovery of timbers associated with hull structures, such as strakes, a mast step, and part 
of a watertight bulkhead about 5.6 metres in length are obviously important in terms of the 
increased knowledge of the study of Asian shipbuilding in the Middle Ages.  
 
Present Issues  
Efforts to clarify the historical events were conducted over a period of twenty years, and 
several issues have arisen. First, the conservation of a large number of the artefacts recovered 
is one of the most critical issues at present. Although a museum and associated laboratory was 
constructed for exhibition and chemical conservation, there are not sufficient experts for 
research and custody of the recovered materials. There are long-term difficulties in the 
preservation of organic materials and conservation treatments of metal objects.  For example, 
the largest wooden anchor (2.7 metres in length) recovered in 1994, is still being treated with 
polyethylene glycol (PEG) for stabilization. Other timbers are temporarily stored in cisterns 
filled with fresh water without proper chemical treatment. Alloy materials raised from seabed 
after about 700 years show deterioration and complex concretion, which prevents careful 
study of the artefacts. Whereas most preservation works are still in progress, there is great 
potential for finding further unidentified cultural material under the seabed.   Despite the 
favourable condition of each artefact found in the Kozaki area, the identification of the 
wrecked Mongolian ships has been limited to the recording of partial hull structure timbers, 
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the majority of which are in very poor condition. Therefore to prove the historical reference 
that a substantial number of Mongolian ships were wrecked in Imari Bay, further 
archaeological research is required.  
 
The results of the surveys conducted at the Takashima underwater site have revealed that the 
site formation process was influenced by high energy force.  Continued survey of these areas, 
based on thoughtful analysis, such as GIS analysis, could produce a more insightful outcome. 
One of the greatest issues facing maritime archaeology in Japan is the fact that operations are 
mainly supported by one non-government organization, indicating a paucity of experts and 
assistance from the government.  
 
Conclusion 
Archaeological investigations of the Takashima underwater site have yielded details about the 
Mongolian invasion of Japan.  Although the results of recent research have not been 
adequately distributed to external researchers, the significance of the site should be evaluated 
and studied in terms of its archaeological and historical perspective. Indeed, the surveys in 
both the Tokonami and the Kozaki areas have revealed the existence of remains associated 
with the Mongolian fleets, and the implementation of continued surveys could contribute to 
the development of the various disciplines involved in procuring information about the 
Mongolian invasions. While the archaeological surveys carried out over the past 20 years do 
imply growth in field of maritime archaeology in Japan, critical issues exist. Therefore, 
further development of maritime archaeology in Japan will enable researchers to gain a deeper 
understanding of the wrecking events of the Mongolian fleets.  
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Figure 6: The Mongolian wooden 
anchor from the Takashima site 

Figure 7: Ancient firearm used by the Mongolian 
soldiers 
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NEW GIS SYSTEM FOR MARITIME ARCHAEOLOGY IN EUROPE:  
A new European approach to long term management of underwater archaeological 
resources 
drs. Martijn R. Manders 
 
For decades our underwater cultural heritage1 has been a virtually unknown and unused 
source of information for the reconstruction of our past. Indeed it has only been in the last 
decade that international and national institutions have recognized any requirement to 
legislatively consider our underwater heritage (e.g. UNESCO Convention of Underwater 
Cultural Heritage, 2001). Nevertheless, if found, by accident or by intent, sites and objects 
from the seabed can provide totally new archaeological and historical perspectives on our 
past. Moreover, they are often spectacular and receive a large amount of public attention, both 
during excavation and subsequent display (e.g. Vasa, Sweden and the Mary Rose, UK). It is 
also worth remembering that Europe’s history is intimately linked with its maritime heritage. 
This is reflected in the countries involved in the project (Belgium, Germany, Netherlands, 
Poland, Portugal, Sweden and United Kingdom) all of which are situated along the coastal 
maritime routes that have been very important for the development of the European market 
throughout the centuries. 
One of the main reasons why we know so little 
about our underwater cultural heritage is the 
fact that it is usually invisible and almost 
inaccessible. This exclusivity has been 
beneficial for the submerged remains for many 
centuries, as wrecks were protected in a 
natural way against looting. However, the 
present-day high level of technology causes 
the underwater to become both more 
accessible and therefore under greater threat. 
Looting is a serious problem for well-known 
sites and infrastructural projects are also 
putting pressure on this valuable source of 
cultural knowledge. Until now, management 
of the underwater cultural heritage has been 
done without much planning effectively by a 
process of site by site response. As a result, 
there is little understanding of the actual 
processes (both regional and local) that 
threaten underwater sites. A greater 
understanding of the processes of site 
formation is also critical as we move nationally and internationally towards a policy of 
preservation in situ (ICOMOS Charter, 1996; UNESCO Convention, 2001). 
The primary goal of this project (MACHU) is to make information about our common 
underwater cultural heritage accessible for academic purposes, policy makers and for the 
general public. This is going to be achieved through the construction of a GIS based Decision 
Support System which will simultaneously act as a database for research, and act as a web-
based interface for increasing access of our underwater cultural heritage to the general public, 
                                                 
1 A definition of underwater cultural heritage is provided in the 2001 UNESCO Convention on the Protection of 

Underwater Cultural Heritage (article 1): “…all traces of human existence having a cultural, historical and 
archaeological character which have been partially or totally under water, periodically or continuously…”  

Figure 1: The Partner countries of the MACHU 
project 
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the citizens of Europe, all at low cost. The specific benefits for the academic research 
community will be to aid the exchange of data and information and thereby help develop 
research networks between different countries. On a broader European basis, the condition of 
sites on the seabed and information about research project development will become available 
to the academic community. Therefore, duplication in research can be avoided. A benefit to 
policy makers is that this project can help develop good practice for the implementation of 
European Directives, such as the 1985 EIA2 and 2001 SEA3 Directives. As a large part of the 
damage done to underwater sites is invisible to the greater public, it is difficult to obtain 
support for protective measurements. Thus making site information accessible to the greater 
public will inevitably engender a greater public commitment to the protection of sites and 
therefore enhance the protection of our underwater cultural heritage. Further, by tackling this 
issue through a multi-country approach MACHU will inherently promote greater mobility of 
both data and researchers working in the field of common underwater cultural heritage. The 
project will therefore also contribute to a cultural dialogue between and mutual knowledge of 
the culture and history of the countries involved. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Within this GIS application archaeological and historical data from sites and areas will be 
combined with information on the burial environment (including geophysical, geochemical, 
sedimentological and oceanographic data) and possible threats to the sites on short term (e.g. 
erosion, infrastructural works, mining and fishing) and longer term (e.g. increased erosion due 
to climate change and chemical deterioration). Data will be acquired by both desk-based 
studies of extant resources and the acquisition of new data using new technologies and models 
that, until now, have been only sporadically used in the cultural sector. Particular emphasis 
will be paid to the physical controls on site formation and management, including the 
development of erosion-sedimentation models. These models will be developed on both 
regional (via the manipulation of the data within the GIS system) and site scales (through 
calibration of laboratory scale models already developed by the group with in situ data). The 
results from both being iteratively fed back into the GIS application throughout the project.  
                                                 
2 Council Directive of 27 June 1985 on the assessment of the effects of certain public and private projects on the 

environment (85/337/EEC). 

3 Council Directive on the assessment of the effects of certain plans and programmes on the environment 
(2001/42/EC). 

Figure 2: A data logger 
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Ultimately, major emphasis will be placed 
on the final web-based GIS application 
becoming the basis of a critical tool for the 
effective management of underwater sites 
by cultural professionals throughout 
Europe. This will be achieved through the 
development of a Decision Support 
System which will integrate the process-
based knowledge with information on the 
legal and management status of any site as 
well as the potential human impact on any 
site or environment (i.e. a regional as well 
as a local perspective). With MACHU we 
will be able to more effectively preserve 
our past for our future - which is almost by 
definition of international concern.  More 
importantly, this will be achieved in a pro-
active manner by sharing this information 
with all countries that have a long 
maritime history. The project will run 
from September 2006 until August 2009. 

 
Although the MACHU project is 
essentially a European project of 7 
countries co-operating together, finally – if 
successful - it aims to be implemented in 
as much countries as possible. Only then, 
the system can be effective, connecting information about UCH from as many countries as 
possible. But MACHU will not be designed only for the EU-member states themselves. This 
tool can be of great use for any other nation in the world. After the project, it is envisaged that 
MACHU will be available for any country that wishes to invest in the long term management 
of its underwater cultural heritage.  

 
More information about the project can be obtained from the website: 
www.machuproject.eu 
 
FIG 1:  The Partner countries of the MACHU project : The Netherlands (RACM, Project leader + RWS-RDIJ), 
England (EH), Poland (CMM & PGI), Portugal (CNANS), Belgium (VIOE), Germany (RGK), Sweden (SMM). 
FIG 2: Data for the MACHU GIS will be collected through desktop study as well as on site sampling. A data 
logger will be used to investigate the environmental conditions. Photo R. Obst. 
FIG 3: Through systematic measuring the seabed with Multibeam sonar, data can be obtained about deposition 
or erosion in one area. This information can be used to develop models to predict the erosion or sedimentation in 
the (near) future.   
 
 
 
 
 
 
 
 

Fig 3: measuring the seabed with Multibeam sonar 
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BEARDMAN JUGS FROM THE AVONDSTER SITE 
By Rasika Muthucumarana, Palita Weerasinha & A.M.A. Dayananda. 
 
Introduction 
Beardman jugs, also known as Bellarmine jugs (or jars) were produced during a period of 
about 200 years in the 16th-18th centuries (Earliest and latest dated examples are from 1550 
and 1764, according to Anthony Thwaite, - The Chronology of the Bellarmine Jug, 
www.bellarmine.edu/strobert/jugs/jugs1.asp). Until the 19th century the jars were also called 
maskarons. These names all refer to the decoration on the belly and neck of the jugs. 
Sometimes the jugs are referred to by place of origin: eg as 'Rheinisches Steingut' (Rhineland 
stoneware), 'Rhenish ware', or 'Cologne goods'. 
 
Most of European ships wrecks in the 
17th century (specially the Dutch ships) 
carried lots of Bellarmine stoneware for 
liquid storage. Bellarmine jars were 
made in Germany contemporary. And it 
was very famous due to the bearded 
man’s face on it and its speckled brown 
glaze. This is one of the stoneware 
successfully made in Europe. Because of 
that these jars were spread all over 
Europe, especially with wine trade and 
the liquid storage on ships. 
 
In V.O.C. shipwrecks we can find lots of 
Beard man jars than other European 
ships. Because of that Archaeologists who work with these shipwrecks gave better attention to 
these jars. With our research most of the time we refer Bellarmine jar classifications in 
BATAVIA and VERGULRE DRAAK excavation reports. We also get information from 
WHITE LEEW (shipwreck excavation report), from the Internet and Articles from 
Archaeological reports. The classification became very complicated and wide spread due to 
the various Beard man faces and medallions, and also with the sizes of the jars. So we are 
trying to give identification and brief classification to the Beardman jars. 
 
The VOC Avondster was originally an English ship, captured and modified by the Dutch, 
relegated after a long career to short haul coastal voyages, and wrecked in 1659 while at 
anchor in Galle Harbour. From 2001 under the Avondster project the wreck was investigated 
and some parts were excavated. During that time we found various types of Beardman jars 
from the wreck.  
 
Origin of the Beardman Jars 
The main identification of this kind is the Beardman face on the neck of the Jars. But there are 
some jars without face or anything (Plane ware type of Beardman jars). In classification we 
put these Jars in to the Stoneware group. Stoneware was made by the Chinese in antiquity and 
became known in northern Europe after the Renaissance (14th century to 17th century) 
 “...European stoneware is a German invention. Noticeably hard earthen wares began to 
predominate in Germany in the 12th centaury. True stoneware was first made towards the end 
of the 14th centaury, either at Dreihausen in Hesse or at Siegburg or the nearby Eiffel district 

Figure 1- Jars from Avondster 
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in the Rhineland. Salt glaze seems to have been invented at about the same time as the ware 
itself. (An Illustrated Companion to the Decorative Arts. 1975 - Edited by Harold Osborne) 
 
The main centres of manufacture were Siegburg, Cologne and nearby Frechen and Raeren 
.These centres all became established, and assumed great artistic importance, during the 
second half of the 16th centaury. They were succeeded by a group of factories in the 
Westerwald, at Hohr, Grenzau and Grenzhausen, to which many potters form Siegburg and 
Raeren migrated and which flourished particularly in the latter part of the 17th centaury. And 
in the 18th c. Stoneware 
was also made at 
Dreihausen, as already 
mentioned, and at Kreussen 
in Franconia.The Rhineland 
has excellent trade 
connections via its large 
rivers. Cologne was a 
significant trade centre, and 
pottery was shipped down 
the Rhine to Dordrecht, and 
thence to England and 
other parts of Holland. The 
trade of the Bellarmines 
often ran parallel to the 
wine trade. 
 
These coloured slips were 
used to offset or used in 
conjunction with, the relief decoration which is the typical embellishment of stoneware. The 
rugged material and its exploitation by means of metal tools are in clearest contrast to the 
softer southern maiolica with its sensuous white tin glaze which courts the paint brush. 
Equally distinct too are the vessels in which Rhenish stoneware found its characteristic 
expression: instead of the maiolica dishes and drug jars we find great jugs and tankards, bold 
in profile, crisp in detail and braggart in scale. Their decoration was cut or stamped or gouged, 
moulded or applied: leaves and flowers, lion masks and human masks, armorials and 
inscriptions, and panels’ masks and bands of relief figure composition...  
 
...The everyday products of the potteries were simpler pots for the tavern and table, the best 
known being the masked ‘grey beard or Bellarmine bottles which found a wide market 
internationally. The manufacture of such ‘Cologne ware` took root in England and in the Low 
Countries and northern France with far-reaching consequences described elsewhere...” (An 
Illustrated Companion to the Decorative Arts. 1975 - Edited by Harold Osborne)  
 
Bellarmine is a famous name for these jugs - presumably after the frequently-unpopular 
Cardinal Bellarmine (1542-1621), a Roman Catholic theologian and one of the leaders of the 
Counter Reformation during this time of religious upheaval and schism. He was canonized in 
1930, but had arguably been immortalized meanwhile in bearded, pot-bellied jugs. 
 
However, bottles with a beard face had been made for centuries before the life of Cardinal 
Bellarmine. Drinking jugs with faces were not uncommon in the Cologne potteries of Roman 
times, when the face is believed to have represented the Horned God. These jars also used in 

Figure 2- River Rhine (the origin places of the Bellarmine jars) 
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witchcrafts (bottle magic). The idea of performing a spell and sealing it in jars is as old as the 
manufacture of jars and may be regarded as a possible version of burying a spell in the earth. 
The jar here representing the womb of the mother. The Rhineland people used a beard face, 
with different features, as a trademark. True Beardman jugs were produced from the 12th 
century onwards. True stoneware was first produced in Europe towards the end of the C14th, 
and salt glazing seems to have started at about the same time. 
 
Shipwreck evidence shows that many European ships of the C17th, and especially Dutch 
ships, carried a number of Beardman jugs for liquid storage. Curiously, apart from jugs for a 
special purpose such as the transport of commercial quantities of mercury, they are rarely 
referred to in the historical records, which include very detailed lists of not only cargo but also 
of galley equipment, and inventories of personal possessions of those deceased. 
 
 
Production of Beardman jugs 
Beardman jugs are stoneware: water-resistant and durable, made from dense opaque non-
porous clay fired at temperatures of 1200°-1280° C (2191°-2336° F). The clay turns white, 
buff, gray, or red and is glazed for aesthetic reasons. it is water-resistant and much more 
durable. (Pottery fired at about 1200° C/2192° F is sometimes called middle-fire ware; its 
earthenware or stoneware traits vary from clay to clay.) 
 
Jug bodies were made on a potter's wheel. After that the handle was fitted. Relief decorations 
including the beard face were prepared separately in moulds. The moulds were usually short-
lived, especially those for the beard face; sometimes they were used for only a few jugs each, 
which results in the many different figures shown. 
 
The salt glaze characteristic of a Beardman jug was formed by throwing common salt into the 
kiln during firing. The salt (sodium chloride) disassociates into its constituents, and the 
sodium interacts with the silicon and aluminium in the clay to form a thin glaze which often 
has a slightly pitted surface which potters call 'orange peel'. “....Hafner ware, a lead-glazed 
earthenware, was popular in the 16th and 17th centuries, with many vessels imitating metal 
jugs and tankards. Traditional English earthenware was decorated with slips and lead glazed, 
as was central European peasant pottery, taken to America by emigrants...”(Microsoft® 
Encarta® Encyclopedia 2002.) 
 
Colour is added to stoneware by dipping in a slip (liquid clay) before firing. A mottled brown 
is characteristic of Cologne ware, and earned it the name 
'tigerware' in England: this was produced by ferrous oxides in the 
slip. Blue and purple wares were first developed at Raeren from 
c.1587: the blue colour came from cobalt, and purple from 
manganese. Siegburg wares are usually off-white. The lower part 
of jugs is usually colourless (apart from drips), because the 
artisan had to hold the jug while dipping it in the slip. 
 
Identification and Functions - Types of Bellarmine jars. 
Plain ware 
Jugs without any decoration are quite common on 17th and 18th 
century wrecks. Plain jugs have been found on the Batavia 
(1629), Vergulde Draeck (1656), Dartmouth (1690), and Zeewijk 
(1727), as well as the Avondster. Without a bearded face it is Figure 3 - Plain ware.  
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arguable whether these should be called beardmen, but other 
attributes (stoneware type, origin, color and glaze) may put them in 
the Bellarmine category. These jugs may be classified as small 
(height around 120 mm), medium (around 160 mm), or large 
(around 250 mm). 
This example is from the Avondster (02-GHL-160), and is 130mm 
high. 
 
Jugs with only a mask  
This type appears to be relatively unusual. Their sizes ranged from 
small to medium (height 120-160 mm); we have found no records 
of large jugs without medallions. 
This example is from the Avondster (02-GHL-161), and is 155mm 
high, slightly larger than the plain jug above, with which it was 
found. 
 
Jugs with one mask and one medallion 
This is the most common type, and are found in many sizes, with 
capacity up to about 3 litres. 
This example is from the Avondster (96-GHL-07), and is 236mm 
high (quite large). 
 
One mask and three medallions  
The height range in this group is 184-251 mm with corresponding 
volume of 1.4 - 2.9 litres. In most cases the three medallions 
appear to come from the same mould. 
There are no examples yet on the Avondster; these three views are 
of one jug from the Witte Leeuw shipwreck. 

 
 
 
 
 
 

 
 

 
 
 
Jars with inscribed bands 
This type is not common. May be they were made for particular 
reasons, because of that it is hard to find more details about this kind. 
The jar in the picture is from Batavia Shipwreck.      

 

Figure 4: Jugs with a mask 

Figure 5: Jugs with one 
mask and one medallion

Figure 6: Jas with One mask and three medallions 

Figure 7: Jars with inscribed band 
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Identifying the Masks 
The only common features of Beardman masks are a face and a beard. Different factories, 
potters and artists all had their own ideas, and individual moulds were used for only a few 
jugs each. There are hundreds of variations in features, especially in the beard, mouth, 
moustache, eyes and hair. Because of these reasons archaeologists took it as a form of Art and 
didn’t try to make a complex classification. They named these masks with it main features, 
such as Curve ladder mouth, Liner beard, Hour glass mouth. We have followed the 
classification terminology used in the Batavia report. (Jeremy Green, The loss of the VOC 
retourschip Batavia, Western Australia 1629, an excavation report and catalogue of artefacts. 
BAR International Series 489, 1989.) Pictures below show some of the main features that we 
can see with the masks. 

 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 

 

Horizontal ladder  Curved ladder  Segment mouth  Hour glass mouth  

Open hourglass  Seg. mouth & fangs Two-pad point  Two-pad fangs  

Three pads Rope mouth Fish mouth Flower pads  
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Identifying the medallions 
Medallions, when present, are always situated on the belly of the jug. As with the masks there 
are many forms. Some medallions served as trademarks for the owners of the factories. 
Heraldic symbols of authority may be shown: examples are the coats of arms of cities, such as 
Amsterdam; of provinces, such as Holland; and of rulers, such as the Prince of Orange 
Nassau, the Habsburgs, and the English House of Tudor. So far, no heraldic symbols have 
been found on the Avondster, where the most common types are: 
Rose-Crown-Heart - found with many variations and additional features 
Flower or rosette - found with different numbers of petals and layers.  
      

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Beardman jugs found on the Avondster 
 
96/GHL/07 
Jug with one mask and one 
medallion. The main parts of 
the jug are well preserved, 
although some pieces of the 
body are missing. Height 
236mm (large). Found 
amidships, between survey 
points 7-9 (starboard side) 
and the galley. 

8 units & 2 layers Rosette 4layers 8 units 

Rose-Crown-Heart Arms of Amsterdam Medal with face 
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Complete face of common type with linear beard ('a series of vertical lines curved outward on 
either side of the center line'), no moustache, and an hour-glass shaped mouth with two lines 
(the lines around the lips). The dot between the eyebrows is uncommon. The lower part of the 
beard was damaged, enabling us to see how the face was applied to the body of the jug. 
The medallion is a common type: an eight unit flower. 
 
 
99/GHL/07 
Jug with one mask and one medallion. Complete. 
Height 198mm (large). Found between survey points 
7-9, near the galley, inside a barrel 
with a small light-blue-and-white 
ceramic jar and a pewter flagon. 
Complete face of common type, with 
linear beard, hour-glass shaped 
mouth with two lines and no 
moustache. 
An unusual medallion, apparently a 
variation of the rose-crown-heart type. Above the heart can see a cross, flower (not a rose) and 
two branches with leaves and buds. 
 
 
02/GHL/160 
Plain jug. Complete. Height 130mm (small). Dark brown spots 
on light brown and blue background. Found between survey 
points 7-8, near the galley, around the storage barrels - together 
with the stoppered jar 02/GHL/161, which is only slightly 
larger and similarly glazed. 
 
 
 
 
 
 
 
02/GHL/161 
Jug with one mask. Complete with its stopper. Height 155mm 
(medium). Found between survey points 
7-8, near the galley, near   the storage 
barrels, along with the plain jar just 
described. 
Unusual face type, of which we cannot 
currently find other examples. Rough 
finish (poor craftsmanship?). 
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02/GHL/88 a-f 
Jug with one mask and one medallion. (Large) Badly broken; 
six parts have been found. A fragment of wood with bark 
(possibly fire wood) and an iron bolt are attached by 
concretion to the upper part of the jar (mouth, neck, and 
shoulder with face and handle). The body has a medallion. 
The exterior has traces of blue glaze. Found between survey 
point 7 and the galley 
Compared to the other Avondster faces, this is systematic, 
balanced, artistic and clear. The mouth is a 
'horizontal ladder' (the line of the lips is 
horizontal, and the mouth is drawn with two 
parallel lines and cross-struts between them, like 
a ladder), the beard is palmette ('comprising 
vertical palmettes or leaf-shaped blades usually 
with a central line running down the middle 
resembling a vein'), and the eyebrows are finely 
drawn. 
 
This medallion may be described as a sixteen-
unit flower, or as a four unit flower with three (undecorated) segments between each unit. 
 
 
 
02/GHL/219-224 
Jug with one mask and one medallion. Medium size. 
Incomplete; seven parts have been found (a small fragment 
of the medallion, part of the face, handle and base). Found 
near survey point 13 (towards the stern on the 
starboard side), outside the hull 
 
Hour-glass mouth with linear beard. Three 
lines under each eye. 
 
Normal untwisted handle; light green and brown colour. 
 
 
 
 
 
03/GHL/65-69 
Incomplete jug with mask. Medium or large size. Five parts have 
been found (one base part, one small neck part with a section of the 
mask, and three body shards, but not including any part of the 
medallion which is probable for a jug of this size). Found between 
aluminum points (A.P.) 4-5, outside the hull. 
Only the lower part of the mask has been found: it has a flower pad 
mouth (based on dotted circles) and a round-shaped beard. 
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XX/GHL/CCF 02  
Jug with one mask and one medallion. 
Complete; medium size. It is off-white (or light 
grey-beige). 
An unusual face, with slim oval shape and 
rough finish. Hour-glass 
mouth, interesting eyebrow 
shape. 
A two layer rosette (with 
two layers of petals) is 
common, but the double line 
with decoration around the 
outside, and the dots 
between petals, are both out 
of the ordinary. Good finish. 
 
 
 
XX/GHL/CCF 27 
Incomplete jug with mask. Large. One part found: a neck with normal 
handle. Brown dots on a light brown surface. Found on the Avondster 
site, but the year (pre-2001) and location are currently missing. 
 
Good finish and symmetrical shape. Two-
line hour-glass mouth and short liner 
beard. Big eyelashes. 
 
 
 

 
Interpretation  
Decoration of the Beardman jugs found to date on the Avondster 
The Avondster's beardman collection displays a variety of mask types. We have fine and 
beautiful artistic masks, like 02-GHL-88. On the other hand we have masks which are 
unusual, such as that with flower pad mouth, 03-GHL-65, or with rough and primitive 
features, like 02-GHL-161. 
The medallions are less varied. No heraldic or official types have been found yet on the 
Avondster. All those found have cultural and decorative forms (eg rosette, flower, rose-crown-
heart). 
Location and quantity of the Beardman jugs found to date on the Avondster 
Most of the jugs have been found around the galley, sometimes in and around the large 
barrels. Only one jar was found with a stopper. 
The jugs have been found in various sizes. Small ones may have been used for special liquids 
such as oils or medicines. 
We found few undamaged or nearly-complete jugs, but many individual fragments (mainly 
belly parts) have been found on the site. On inspection these come from different jugs. 
Recoveries so far thus relate to 12-20 original jugs; we will probably find more as the 
excavation progresses. 
 
 



  25

COFFEE FROM SOUTH AMERICA 
 
By Martijn R. Manders 
 
One of the richest cultural historical areas underwater in the Netherlands is the Western 
Wadden Sea. One specific part of it is called the Burgzand. Here the wrecks are lying literally 
side by side. Most of them date back to the 16th to the 18th century. At that time the area was 
part of the Texel Roads, the place to load and unload ships for the Amsterdam market.  Most 
of the wrecks sunk due to storms. One of these wrecks is the BZN4-wreck. 
Before the diving team from the RACM (Dutch Heritage) in the Netherlands started an 
assessment on the BZN 4 (4th wreck in the Burgzand Noord Area) wreck in the Netherlands, 
the wreck was know under the name “Watervatenwrak”, which means “wreck of the water 
barrels”. This name existed because on the wrecks many big barrels were sited, to believe to 
be used for the transport of water from the Island of Texel to the ships that were lying on the 
Texel Roads, waiting for the right wind to sail out. The vessels used for this transport were 
called “lighters”(lichters in Dutch). They were relatively small and were able to carry heavy 
loads over the many sandbanks to and from the different harbours. For the assessment we dug 
to trenches to thoroughly investigate the story that was attached to the site.  
 

De finds that came from the site only gave a rough indication about its age: between the 17th 
and the 19th Century. 
Dendrochronology (tree-ring-dating) gave a 
more exact outcome: 1744 +- 6 for its youngest 
date. The oak where most parts of the ship were 
made of comes from central and the North of 
Germany. For Dutch ships this is very common. 
In the 16th Century, most of the useful wood had 
disappeared in the Netherlands due to over-
foresting. In the 18th Century, most of the oak 
came from the Baltic Area or the middle and 
south of Germany. 
The wreck is more than 35 metres long and 6 
metres wide. It is heavily built and to enforce 
the wreck even more, riders are used. It appears that these are included during the building of 
the ship and not afterwards like many times happened to reinforce an old ship or to strengthen 
a merchant ship for the use in war. The wreck has been preserved on the seabed just until 
below the first deck. The stern is covered with copper plates. All this information is 

Figure 1 

Figure 2 
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inconsistent with what you would expect from the ship type “lighter”. Actually, everything 
points to a heavy seagoing vessel. 
 
What makes the wreck really remarkable is its cargo: 
Barrels with coffee. The Barrels are 120cm high 
(approximately 500 litres) and constructed of tropical wood 
form the north of South-America. They are stowed on 
woodblocks from the same species. One can see from the 
way that the barrels are constructed that they have been 
built according to the Dutch coopering tradition. But one 

can also see that these Dutch coopers were not used to work 
with the kind of wood that they had to their proposal. The 
result is barrels that are unreliable for their purpose. 
Some staves and lids are brand marked with the letters 
SD. We believe this stands for Santo Domingo, the 
Dominican Republic in the Caribbean, a major coffee 
producer. 
The coffee was unburned. This was quite a normal 
procedure; bringing the green beans to the Netherlands to 
be branded to their own taste in Amsterdam or many 
other Dutch cities. 
 

 
 
 
The problem with transporting coffee beans is that they 
produce gas. When they are packed in barrels then their 
protection against getting squeezed or getting wet might 
be good, but the risk is that the barrels will burst open 

due to the pressure inside that is constantly building up.In 
the barrels of the BZN 4 wreck, we found an ingenious 
solution to overcome this: specially prepared sugarcane. 
This cane penetrated the lit and gas could, through this, 
escape from the barrel. However, water from the inside 
could not enter, because of the light overpressure. 
Besides the coffee, we also found cacao and peanut. If 
these have been packed in barrels or not, for now remains 
the question. This has not been answered during the 
executed assessment. All three products and the wood the 
casks were made from, direct to South America. One 
might say that the wreck came from South America (the 
trading area of the West Indian Company WIC) with a 
cargo to be unloaded for the Amsterdam Market, but, as usually, it never is as easy as it 
appears. Some of the barrels are repaired with willow hoops. These hoops were used in 
Europe (the northern part). Maybe the ship had material to repair with it from Europe, on its 
way back from South America? Or had it stopped somewhere on the route to have its barrels 
repaired? Another solution is that the ship was on its way out from the Netherlands with a 
cargo of mainly coffee, which originally came from Latin America, but had been stored in the 

Figure 3 
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Dutch warehouses before it would have 
been transported to another country. The 
last possibility could be that the ship was 
lying in transit on the Texel Roads and the 
casks had just been repaired, before sailing 
out again to a – for us – unknown 
destination. Wood, wood chops cooper 

tools and spare material that was also 
found in the (stern part of the) ship direct 
to this last option. Hopefully further investigations 
on the salvaged casks and maybe - in a later stage - 
the casks that or still on site might give us an 
answer with scientific back up. 
 
After the assessment, the wreck has been covered 
with polypropylene nets. At some places in the 
wreck the find layers are at least 1, 5 metres thick. 
This gives us the opportunity to investigate the site 

at a later stage with a well thought through project 
plan consisting of well formulated questions.  
 
 
 
Captions of the imagers  
 
Fig 1: The BZN 4 wreck as it was recorded during the assessment. M. 
Manders  
Fig 2: The Barrels as how they were found in the excavation trench. M. 
Manders 
Fig 3: A reconstruction of one of the BZN 4 barrels with the sugar cane 
inside. M .Manders 
Fig 4: One of the casks after recovery from the seabed. Photo: M. 
Manders  
Fig 5: Most of the hoops are made of tropical wood as well. Photo M. 
Manders 
Fig 6: Some hoops are made from willow, a wood species that is 
especially used in the Netherlands. Photo: M. Manders 
Fig 7: The sugar cane “venturi system”. Photo M. Manders 
Fig 8: Coffee from the wreck. Photo J. Pauptit 
Fig 9: Cacao from the wreck. Photo J. Pauptit 
Fig 10: Peanut from the wreck. Photo J. Pauptit. 
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EXCAVATION OF PRINCES ROYAL 
 
By Alok Tripathi 
 
Ancient mariners set several voyages, since antiquity, across Indian Ocean. Many of these 
ships reached to their destination but many other got wrecked and are lying buried in the 
depths of Indian Ocean. A systematic study of the ancient shipwrecks reveals a great deal of 
information about the past societies and valuable evidence for the study and reconstruction of 
maritime history. India with her long maritime history, over 7500 km long coastline having 
155 thousand sq. km. territorial waters. To search study and preserve the underwater cultural 
heritage of the nation, the Archaeological Survey of India (ASI) established the Underwater 
Archaeology Wing (UAW) in 2001. In 2002, ASI in collaboration with the Indian Navy (IN) 
carried out systematic excavation of an eighteenth century shipwreck off Bangaram Island in 
the Union Territory of Lakshadweep. It was the first underwater archaeological excavation in 
the country taken up as per the provisions of the Ancient Monuments and Archaeological Sites 
and Remains Act, 1958.  
 
Lakshadweep is an archipelago consisting of 12 atolls, 3 reefs and 5 submerged banks 
irregularly scattered in the Arabian Sea between 8 0 and 120 30’ north latitude and 710 and 740 

east longitude. Tops of these islands are built up of coral reefs from late tertiary times. The 
physiographic formation, general pattern and disposition of all these islands, except Androth, 
are almost identical. These Islands, lying directly in the trade route between Africa, Arabia 
and Malabar Coast were the landmark for the ships sailing in the Arabian Sea. The reefs and 
shoals of Lakshadweep were quite dangerous and many ships have been lost in extreme 
weather conditions since antiquity. Many Indian and foreign ships of historical importance 
and their valuable cargo are lying submerged. One such ancient shipwreck was found on the 
outer slope of the reef off Bangaram Island. 
 
Bangaram Island (10o 56’ North lat. and 72o 17’ East long.) lying about 8 km north of Agatti 
and 459 km from Cochin is an island of 47 hectares, enclosed by a 10 km long and 6 km wide 
magnificent lagoon. This island, fringed with dazzling white beaches and aquamarine sea it is 
matchless in beauty. Bangaram atoll is situated on large coral bank rising steeply from depths 
ranging from 1500-3000 m. Echo sounding on the reefs of these atolls shows that the first 
break in the profile of the reefs occurs at a depth of 4–8 m, which extents to about 12 m. After 
this the depth falls to about 50 m. Before this depth is reached, submerged terraces are 
observed at 7-12, 15, 21-36, and 43-47 m. These terraces were formed during the Pleistocene 
when the sea level was lower. 
 
Some sport divers noticed some objects lying exposed on the outer slope of the coral reef in 
1990. Soon after receiving the information of this chance discovery the Union Territory 
administration requested Government of India to investigate the site. In April 1991, ASI 
undertook underwater archaeological investigation at this site to the 40 m depth. The wreck 
with good state of preservation, abundance and diversity of object of archaeological 
significance was recognized as an important site for excavation. 
 
With the establishment of UAW this long pending project was taken up afresh. In May 2002, 
the site was reinvestigated jointly. INS Jamuna (fig. 1), equipped with a helicopter, survey 
motorboats and fitted with the latest survey equipments like DGPS, side scan sonar, echo 
sounder, magnetometer, current meter, gravimeter, satellite navigation system, etc. carried out 
underwater survey. Divers of ASI and IN carried out diving operation on the site.  The upper 
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two terraces of the wreck site were investigated systematically to study the spread of 
antiquities and extent of the site, approximate size and condition of the wrecked ship.  
 
EXCAVATION - 2002 
The excavation of the shipwreck 
was carried out in two phases in 
November – December 2002. The 
INS Nireekshak deployed for 
underwater archaeological 
excavation, is a dive support and 
submarine rescue vessel, equipped 
with a computer coordinated 
dynamic positioning system to keep the ship in a pre-determined point for conducting diving 
operations. The ship is fitted with saturation diving system, side diving stage, submarine 
rescue bell and air diving equipment to support a saturation dive to 200 m.  
 
Two speedboats were used for carrying out geophysical survey as well for communication 
between ship and the site. Two inflatable rubber boats, with out board engine were used as 
support vessels for transportation, diving on specific locations, documentation, exploration, 
and as landing vessel. Two 30 feet long mechanized country boats were hired for carrying out 
diving. One of them stationed in northern sector was used as the main diving board while the 
other was used for excavation in southern sector.Acoustic survey was carried out with the help 
of Side scan sonar and Echo sounder. Echo sounder was also used to obtain the vertical profile 
of the reef. Since the scientific tools could not produce desired results, parallel profiles were 
run with the help of GPS and soundings were taken at a regular interval of 2 m, from 6 to 64 
m depth, in order to build reliable gradient of the reef. Two reference points were fixed at the 
northern and southern sectors. Exact location of these reference points was fixed with the help 
of Global Positioning System. 
 
At the shipwreck site debris of the wreck is strewn over a large area ranging from 9 to 64 m. 
depth. Area from 9 to 12 m has gentle slope with some ups and downs. After 12 m there is 
sudden fall and then a steep slope down to 36 m. The slope of the middle terrace between 20-
36 m is sandy and strewn with a variety of artifacts. After 36 m, there is vertical fall to 51 m. 
The lower terrace from 51 to 64 m is sloppy with thick cover of sand and heaps of artifacts 
close to cliff. After 64 m, the depth falls to several thousands meters.  
 
While modern research methods in underwater technology were used some of the techniques 
were developed indigenously according to the need of the site. Some of the sophisticated 
underwater equipments were used, perhaps, for the first time in underwater archaeology in 
India for searching, documenting and salvaging the cultural heritage. A vide range of diving 
equipment were used by the divers. The superlite and devitor sets were provided with 
underwater communication system. Superlite diving was carried out in deeper water during 
the search and documentation of exposed artefacts. 
 
The study of lower terrace suggested that much of the material has slipped down. It was 
necessary to explore the lower terrace at a depth of 51 m. Four of the divers undertook diving 
and explored the lower terrace. The cliff after 35 is steep having some cavities. Big sherds of 
brown glazed jars are lying in these cavities and on the lower terrace. The lower terrace is 
sloppy having a thick cover of sand with heaps of artefacts close to the cliff. A number of 
objects were found lying on the surface.  

Figure 1 
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To mark the artefacts divers explored the whole area and tied a number to every antiquity.  
For fixing the position of these objects a reference line along with a measuring tap was fixed 
north to south on the sea floor. A group of 
two divers precisely measured the distance 
to these objects lying on the either side of 
the line (fig. 2). The location of these 
objects was later drawn on the measured 
drawing. The accuracy and authenticity of 
the drawing was further confirmed through 
the vertical recording of the site. 
 
Two underwater video camera units were 
used for recording and regular monitoring 
on the site (fig.3).  Besides, two Nikonos still 
cameras were also used regularly for thorough 
documentation. Divers were always sent in a group 
of two or more where one carried out excavation 
and the other documented excavation and the finds 
simultaneously. All the objects and underwater 
activities were thoroughly documented.  
 
After fixing the reference points in northern and 
southern sectors, a 12 mm line running north to 
south was laid to a distance of hundred meters. 
Another line running east to west was laid 
perpendicular to it. Both of these lines were 
marked with a small float at every three-meter and 
a bigger float at every nine meter. The bigger floats 
were marked with distance and direction for easy 
identification and measurements. The entire site 
was divided into three-meter square grids with the 
help of 8 mm lines running east to west and north 
to south. Each grid was given a specific number for 
conducting systematic excavation. 
 
The technology and methodology used here helped in keeping effective control by the 
underwater archaeologist on every activity during the entire excavation. Mechanical as well as 
manual methods were employed for conducting excavation. Selection of methods and means 
depended on the nature of bottom and the kind of antiquities found in any particular area.  
 
A thick layer of dead corals covering the site in southern sector was removed manually. 
Divers collected these dead corals in the perforated plastic troughs and transported (fig. 4) 
them to dumping point. In those areas where small and fragmentary artifacts were found 
excavation was carried out manually. Trenches near the group of three cannons were also 
excavated manually so that the position of these cannons is not disturbed. Loose sediments in 
deeper trenches in northern sector were removed by gentle fanning by hands whereas 
pickaxes, chisels and hammers were used to excavate near the single cannon, which was 
embedded in hard and compact sediments.   
 

Figure 2 

Figure 3

Figure 4
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Mechanical methods like low-pressure airlift and air jet were also used. High-pressure air jet 
was used in the northern sector to remove the upper layer of sand. Airlift was used in southern 
sector to remove thick layer of sand and dead corals covering the artifacts. The debris 
excavated from the grids was carefully dumped at one place in order to avoid any damage to 
marine environment. 
 
In the southern sector, after removal of dead corals lying on the surface cannons and other 
artifacts become clearly visible. Eight grids were identified for excavation in southern sector. 
Among these one grid was used for initial training to the divers working for the first time on 
any archaeological site.  
 
Two grids having regular deposits with a variety of artifacts were marked as key trenches to 
understand the stratigraphy of the site. Debris was removed layer by layer and every find was 
meticulously documented. Excavation near the cannons revealed small sherds of brown 
glazed ware, pieces of green glass, copper nails, lead and iron objects. Measurements of these 
finds were taken and drawings of important finds were also prepared underwater. 
 
Excavation in northern sector was taken up on the lower edge of the middle terrace. Large 
number of bricks, pieces of brown glazed jars, pieces of wood, corroded and cemented parts 
of the ship, copper fry pan, sherd of porcelain, sherd of red ware with embossed design, etc. 
were retrieved from the trenches. Two complete brown glazed pots, one green glazed sherd, 
one bowl were also retrieved from the other trench. 
 
All the artifacts were documented in situ before retrieval. Small 
objects were retrieved by the divers. Other objects and pottery, 
which is found in great quantity, were retrieved through the 
perforated baskets. Heavy objects beyond the capacity of divers 
were lifted with the help of lifting balloons. Archaeologists on the 
boat documented all the retrieved objects once again before 
storage. Retrieved artifacts were stored in the troughs and tanks 
filled with water.  
 
Pottery excavated from the trenches and collected from the 
surface includes brown glazed ware, blue on white porcelain, red 
ware with embossed designs, green glazed potsherds, etc. Pots 
with thick dark brown glaze on outer and inner surface forms the 
main part of the assemblage. The shapes include jars of various 
shapes and sizes, bowls and dishes. Small jars are without 
handles (fig. 5) where as medium and big size jars have four 
small handles. Shoulder portion of big size jars are decorated by 
embossing, generally lines and dots. Pottery retrieved from the 
lower layers was largely free from marine encrustation and in 

better state of preservation. The sherds retrieved in the southern sector were of 
small size whereas those found in the northern sector were bigger in size. 
 
Another important artifacts retrieved from the wreck site are small sherds of blue and white 
Chinaware (fig. 6). Bottles were the only glass objects noticed on the site. Number of small 
fragments of green glass was found on the site. These glass fragments are found in southern 
sector along with sherds of brown glazed pottery. 

Figure 5 

Figure 6 
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A large number of bricks were found spread in a large area to the east of anchor close to the 
lower edge of the middle terrace. Most of these bricks were intact and covered with marine 
incrustations. Bricks found on the wreck are of different sizes. Cemented material with these 
bricks suggests that they were used on the ship. Perhaps these bricks might have been used for 
providing lining in the kitchen of the ship to protect the wooden ship from the fire. A copper 
pan found below these bricks also supports it. 
 
Ballast stones are found spread to the south west of the cannons, in the southern sector. Two 
trenches in the area where ballast stones are lying were taken up for excavation. During the 
excavation deposits over these stones were removed and heaps were documented. Sizes of 
these stones vary from pebbles to boulders.  
 
Thin planks with copper sheet and nail are found spread on the site. Main concentration of 
these planks was noticed to the south of the anchor on the slop. With the study conducted so 
far it seems that the entire exposed portion of the hull has been damaged by marine 
woodborers. Long copper rods, which are lying on the middle terrace, were probably fitted in 
the keel. Some parts, mostly wooden planks forming the shell probably lay buried under sand 
deposit on the middle terrace. Most of the planks lie north south parallel to the keel of the 
ship. Some of the wooden planks measured up to 325 cm in length.  
 
Some of the planks, examined earlier, were amazingly well preserved and free from 
woodborers. Planks buried under sediments or having copper sheathing were comparatively 
well preserved whereas those lying exposed on the surface were deteriorated and very thin. 
Some of the small wooden pieces found during the excavation were also badly damaged by 
woodborers. A number of iron objects were found on the site earlier but the function and 
nature of many of these objects remain obscure as they were either found highly oxidized or 
in small fragments. In some cases, only incrustations remained and the objects disappeared 
completely. A large group of heavily rusted and incrusted iron objects was noticed to the 
southeast of the trench in northern sector. The group was too big for lifting and being out of 
the trench it was not disturbed but documented in situ.  
 
Four cannons lying in the southern sector are about 
2.2 m long. Among these, three are lying in a group 
and form a triangle. The fourth cannon lies at some 
distance to the east of them. Preservation of 
underwater cultural heritage at the sea bottom has 
been considered the best option. It was therefore 
decided to preserve them on the site. Due to heavy 
incrustations on these cannons, it was not possible to 
make out anything in situ.  For the detailed study of 
the weaponry of the ship it was necessary to clean 
them scientifically. It makes lifting them to surface necessary. The fourth canon, lying 
isolated and almost half buried was selected for excavation and lifting. The hard deposition 
around the cannon was excavated manually (fig. 7). After excavation of the area, the cannon 
was lifted with the help of two lifting balloons (fig. 8) of 1 ton and 500 kg capacity. 
 
The iron anchor of the ship is lying upside down on the lower edge of the middle terrace. 
Location of the anchor was fixed with the help of GPS and it was measured precisely. It is 

Figure 7



  33

nearly 5 m in length, having 4.40 m long shank and a ring at the other end measures 70 cm in 
diameter. Its each arm is 2 m long with 45 cm 
wide flukes.  
 
Objects of copper found during the excavation 
include long and small rods, nails of various 
shapes and sizes, vessels, pieces of protective 
sheet, etc. A pan of copper (fig. 9) was excavated 
in northern sector. An intact cauldrons found on 
the wreck was around 52 cm high. The upper half 
of a similar vessel is found close to the iron 
anchor.  
 
The entire hull was covered with thin sheet of 
copper to protect it from woodborers. Pieces of 
protective copper sheet are noticed all over the 
site. One of the pieces of copper sheet bore two 
stamps in which four letters PMCo in a circle 
were clearly legible. However small, this piece 
became very important. If identified, these marks 
could tell about its manufacturer and subsequently 
about the date of the ship and country it belonged. 
 
In 1761, British Navy for the first time used copper to cover one of its frigate - Alarm. Soon it 
became popular and by the end of 18th century most of the European navies adopted copper 
sheathing. Besides, many merchant ships were also coppered. Studies in economic history, 
European copper industry and patent records provided information about “Parys Mine 
Company” at Holywell. On comparing the stamp on the copper sheet with the firm’s mark on 
copper tokens issued by the Parys Mine Company there remained no doubt that the sheet was 
manufactured by Parys Mine Company. Identification of marks on copper sheet helped in 
identifying manufacturer of the sheet. It also helped in dating the ship. 
 
Copper fittings found on the site include thick long and short 
rods, nails of small, medium and large size. Several heavy, 
thick, round rods are noticed on the slope close to keel. These 
135 cm long rods were fitted in the keel. Roads of similar 
thickness but about 35 cm in length were also found earlier, 
which might have been used in the frames of the ship. Square 
headed nails having square section and flat pointed end were 
used in the hull of the ship, probably for fitting the planks with 
the frames. Smaller nails having circular head and section were 
used for fixing the copper sheet on the hull. Most of the nails 
retrieved from the lower layers were in good state of 
preservation with very sharp pointed end.  
 
Use of copper sheet caused galvanic action and resulted in fast deterioration of metal fittings 
of the hull. To eliminate this problem copper bolts were developed in 1783 to use below water 
surface. Large rods and variety of nails of copper used in the hull of the wrecked ship also 
substantiated the conclusion drawn by the study of marks and copper sheet. Study of these 
copper fittings also helped in dating the ship. 

Figure 8
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Figure 10
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A 49 cm high bronze bell was found at the wreck site, earlier. It has a circumference of 83 cm 
at the top and 147 cm at the bottom and weights about 100 kg. The bell is in good condition 
except one of the upper rope hole, which has broken. It is inscribed with PRINCES ROYAL 1792 
(fig. 10). Study of the shipwreck and finds suggested that the bell belonged to the ill-fated 
ship. The bell of the ship is presently housed in the museum at Agatti Island.  
 
Prior to finding of ship’s bell dating the wreck and her identification was a difficult task. In 
absence of any datable artifact from the wreck, some evidence like pottery, construction 
technique of the ship, and copper sheathing and fittings were only sources, which could be 
used for dating the wreck.  Wooden hull and ropes suggested it was a sailing ship. Cannons on 
the ship indicated a date after arrival of Europeans. Use of copper sheet for covering the hull 
suggested that ship was built after 1761.  
 
The style of writing of letters in the two stamps on a small piece of a copper sheet resembled 
with well-known date letters used by the British silver smiths during the 18th century and 
supported the date of the ship. Use of copper fittings in hull of the ship provided another date. 
Now it was sure that the ship cannot be dated to earlier than 1783. The date inscribed on the 
bell fits with other evidence and therefore can be accepted as the date of the ship  
 
For the identification of the ship and to find her details old records about Princes Royal were 
searched to find the details of the ship. These searches so far, have revealed that several ships 
were named Princes Royal and more commonly Princess Royal. They belonged to different 
countries as well as to different centuries. Not only that, more than one ship bearing the name 
Princes Royal was plying in the last quarter of the eighteenth century. Unfortunately, so far 
none of the ship is found as built in 1792. 
 
Lloyd's Register contains information about 15 vessels listed as Princess Royal. These ships 
were constructed between 1763 and 1791 and nine of them were sheathed. None of them was 
built in 1792. One ship named Princes Royal is recorded in the 1793 to 1795 editions of 
Lloyd's Register. This ship sailed for St. Helena and China on April 5, 1793 is of much 
interest. List of the lost ships of British East India Company also mention an 805-ton ship 
Princes Royal. 
 
If the date inscribed on the bell is the year in which the vessel was built then none of the ship 
can be identified with the wrecked ship. The last mentioned vessel was constructed in 1786, 
about 6 years before the date inscribed on the bell. However its voyage to China indicates 
towards the wrecked ship as it was also carrying porcelain and Southeast Asian brown glazed 
ware. Could it be presumed that an earlier built ship was refitted in 1792 when the bell was 
also inscribed? In the 1796 edition, the vessel is no longer listed. It seems it was lost in 1795-
96 during her return from China.   
 
This excavation to 61 m depth has clearly demonstrated the status of underwater archaeology 
in India. Successful excavation with detailed documentation, as per the standard principles of 
archaeology, has also proved that with the expertise of ASI in the field of underwater 
archaeology and deep diving capabilities of Indian Navy, any underwater archeological 
operation of any complexity and at any depth can be undertaken and can be accomplished 
successfully.  
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SS CONCH: A Wreck with a Reputation  
  
By Rasika Muthucumarana 
 
A few years ago I heard about an old iron shipwreck called Conch lying underwater off the 
coast of Akkurala on the Southern coast of Sri Lanka. It is one of the main sites which bring 
income for diving centres in the Hikkaduwa area. Hundreds of tourists dive at this site every 
year. Even local divers are willing to pay money to experience the adventure of diving at a 
historic shipwreck as well as seeing beautiful corals and reef fish. Unfortunately due to other 
constraints, especially work-related ones, I was not able to experience this myself.  
  
A few months ago the story of this shipwreck was unexpectedly brought to the limelight 
thanks to a tragedy. Not knowing the historic value of the wreck, the Government Agent of 
Galle had given permission to break it up for iron to some looters. The looters got this permit 
by showing some other, more recent, wreck, but their intention was to break the Conch for 
iron. The local diving centres of this area stood against this move long before the Department 
of Archaeology and other authorized agencies took any action. In fact they are the people who 
alerted the relevant institutes regarding the issue. To stop this permanently and legally we 
needed some evidence to prove the archaeological value of this wreck.  
  
The wreck is known among the divers of Hikkaduwa area as the SS CONCH, the first oil 
tanker (oil transportation ship) to sink. this was in the year 1903. It is said that the oil tanks are 
still visible, and also that the Captain’s cabin is still intact and accessible. The main problem, 
however was the lack of historical evidence to confirm these commonly held views.  I had to 
investigate further because oral history alone would not be enough to prove the archaeological 
significance of this wreck.  
  
At the same time I had the opportunity to visit 
the Conch. I went to the site with the divers 
from the Blue Deep Dive centre. We launched 
a boat from the Hikkaduwa beach and took it 
parallel to the coast line until we reached the 
Akkurala area. It was a 10 km journey and 
took nearly half an hour. We anchored the 
boat near a small rock rising out from the 
water (villagers called it as the “Passa gala” 
rock) which is situated 03 km from the beach. 
The depth gauge recorded 17 when we reached the bottom. The visibility was nearly 15 
meters, more than enough to inspect the wreck. Hundreds of iron parts of the shipwreck were 
scattered all over the sea bed. It was very hard to get an idea of the ship’s structure at this 
point.  
  
Then the divers took me to the stern section of the Conch. That was the deepest part of the 
wreck. The depth was 21 meters. On the sand bottom the half buried propeller showed the tail 
end of the wreck.(see the cover page) A big section of the stern side of the hull was lying on 
its port side.(see the cover page)  The engine room situated at the back of the ship was 
completely broken open. We were able to see clearly the steam engine, proper shafts and the 
levers. Since the finest metal and alloys had been used for the engine, they are still free of 
deep corrosion.(Fig 5 & 6) Three large boilers of the ship were placed near the steam engine. 
They were still in good shape.(Fig 1) Most of the divers are in the practice of describing these 

Figure 1
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three huge boilers as oil tanks of the Conch. This, however, is not true. Also, the inside part 
which they described as the Captain’s cabin is also a case of misinterpretation. It was a section 
of the hull which has turned completely upside down, still intact, and making a cave of 12 x 8 
meter dimension. The light enters to this dark room only through a few holes in the steel 
panels. There were a lot of fish gathering inside this dark and safe cave.  It was a pleasant 
experience to go across this dark cave through the fish. We could clearly see the deck pillars 
and the ribs of the hull inside this part.  (Fig 3)    
 
It took us a long time to check the wreck and 
get a general idea. It was spread over a large 
area; approximately 100 x 35 meters. There 
was clear evidence to verify that the Conch 
broke in two when it sank after hitting the 
reef. She was resting on her port side. The 
depth was 14 meters near the Bow section. 
The hull was broken into small pieces around 
this area. There was clear evidence to the 
effect that the disaster happened due to 
explosion/dynamite. (Fig 7) 
  
When I was searching for more evidences 
about the wreck, a person from one of the 
diving centres in Hikkaduwa (Poseidon 
Diving Centre) told me that he came across 
some details about the SS Conch when he was 
visiting the Liverpool Museum in the United 
Kingdom. With this clue I immediately wrote 
to the museum. After a few weeks I got an 
answer from Merseyside Maritime Museum, 
National Museums of Liverpool, UK. It was a 
very short description, but indeed an 
important one. They have sent me a small paragraph from a book named 
“Disasters at Sea during the Age of Steam” and it says: 
  
“CONCH Shell Transport & Trading Co,; 1892; W. Gray & Co.; 3,555 tons; 338-
4x43x26-4; 324 n.h.p.; triple-expansion engine. The British tanker Conch was wrecked 
on June 3rd, 1903, on Akurata Rock, Ceylon. She was on a voyage from Novorossisk and 
Colombo to the Madras coast.”  
  
This constituted more precise and acceptable information and enabled me to go ahead with the 
research. With the exact date sent to me I searched in the Department of National Archives 
and the internet. At the end I managed to find the whole story about the SS Conch and its 
wrecking. Most of the details I found were in the newspapers published in 1903.  This 
incidence was well reported in the Ceylon Observer. 
  
THE CEYLON OBSERVER WEDNESDAY EVENING JUNE 3, 1903 : Page 05 
A SHELL LINE STEAMER RUNS ASHORE OF THE CEYLON COAST . 
THE PETROLEUM VESSEL “CONCH” IN TROUBLE. 
The shell line steamer “Conch” left Colombo harbour last night with large cargo of several thousand tons of 
bulk oil consigned to Madras . The local agents Messrs, Delmege, Forsyth & Co., received telegraphic 
information this morning that she had run ashore on the rocks near Ambalangoda and the firm’s Engineer, Mr. 
Bank, proceeded to the spot promptly to ascertain the extent of the damage and how much the ship had suffered. 

Figure 2 

Figure 3 
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Enquiry of the local Agents this afternoon failed to elicit definite information as to the state of the vessel, but the 
wreck is supposed to have taken place during the night- a currant presumably taking the vessel closer to the 
rock-bound coast than was safe enacting another disaster like that of the “Umona” in the Maldives.   
 
THE NEWS AT GALLE                                    - Galle, June 3, 3 p.m. 
Information was received here late this morning by Messers, Clark Spence & Co., Lloyds Agents, that the 
steamer has been wrecked at Akurella between Ambalangoda and Hikkaduwa. Mr. H. C. Peterson, of Clark 
Spence & Co., Mr. Titley, of Messeas, Coates & Co., the Master Allendant, Mr. Twynam and some Police, have 
gone to the scene. The crew are expected here there are no further particulars as yet. - By telegraph.  
  
THE CEYLON OBSERVER, WEDNESDAY EVENING, JUNE 4, 190 3 : Page 05 
THE SS “CONCH” A TOTAL WRECKS: 
ABANDENED BY OFFICERS AND CREW. 
THE VESSEL DISSEPIERING FROM SIGHT. - Galle June 4, 11.45 a.m.  
The steamer “Conch” captain Mackenzie, Shell Transport Trading Company bound from Colombo to Madras 
with petroleum bulk, went on rocks at Akuralla village, midway between Ambalangoda and Hikkaduwa. Close as 
possible at 12.35 a.m. on the morning of the 3rd. the second officer was in charge at that time. The sea was 
heavy, but it was not at first thought the steamer would be lost.  
  
SEVERAL BOATS WENT TO THE RESCUE OF THE CREW. - But it was not thought that help was needed till 
noon yesterday. When all hope was lost and the lascar crew with the European officers landed safely. But 
nothing much could be brought off the vessel. Messrs, Brodhurst, Twynam, Titley, Paterson and others from 
Galle were promptly on the scene. Messrs Coates & Co., Local Agents, arranged accommodation for the 13 
officers and crew housed elsewhere from the present position of the vessel.  
 
NO POSSIBLE HOPE IS ENTERTAINED - of her being refloated. Her bow is entirely down and extreme portion 
of steam with one mast is only seen and ever this is fast disappearing. The oil from the tanksby some mean got 
out and the water far miles are almost impassable owing to strong smell. 
 
OFFICERS AND SOME OF THE CREW AT GALLE LATER. - The officers and some of the crew of the Steamer 
‘Conch’ arrive this noon by train from Ambalangoda. Mr. Brodherst, Receiver of the wrecks, held an inquiry at 
the Costumes office today, when the Captain, Second Officer, Third Office, Quarter-Master and the men at the 
wheel were examined. Mr. Twynan, Assistant collector and Mr. Paterson of Massrs Clark Spence & Co. were 
also present -  By Telegraph  
 
BREAKS IN TO TWO AMIDSHIPS AND GOES UNDER. 
OIL CARGO – VALUED AT £ 15 000 – LOST 
We mentioned yesterday the disaster that befell the Shell line steamer ‘Conch’ which ran on the rocks at 
Akkurala reef, near Ambalangoda on Thursday night on her voyage from Colombo to Madras with a cargo of 
several thousand tons of bulk oil for the latter part. Mr. W. Bank, engineer of the local agency (Messrs, 
Delmage, Foreyth & Co., went down to the seen of the disaster by Train yesterday and return to Colombo . 
About noon today the Colombo Agents received the direfu intelligence that the vessel had gone under altogether. 
The news, which was despatched at 10.5 am , was as follows. 
-The ‘Conch’ is broken in half amidships. No salvage possible. The ship is submerged” 
through the great danger in which the vessel was fully appreciated this intelligence has come as a very 
unpleasant surprise, especially as there is now no hope whatever of doing anything in the matter Mr. Baak 
assarts that there has been a very high sea running all the time and there heavy surf  both and also crew 
was,…..”  
  
None of these reports said anything about the uniqueness of this shipwreck. Such information 
was however available on the internet. Yes, it was one of the world’s first oil transporting 
ships. Also there was another interesting story hidden behind this. It was about two brothers 
who were in sea shell business and later became the owners of the well known Shell 
Corporation.   
  
When the family business M. Samuel & Company was taken over by Marcus and his brother 
Sam it was quite strong as over the years their father had made numerous connections in the 
Far East. At that time their main trade was in exotic sea shells and had nothing at all to do 
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with oil. The shells were very popular in Britain and in London; they employed about 40 girls 
in making shell-boxes (souvenir ornament boxes) decorated all over with rear shells. Along 
with this shell business slowly they start to trade semi precious stones, rice, grains and sugar. 
They occasionally added some kerosene tins to their goods. At that time the oil/kerosene was 
transported in tin cases. It was normally rectangular tin cans containing 5 US gallons with two 
cans packed in a wooden case. At the time oil transporting ships had to sail around the Cape 
of Good Hope to reach the Atlantic Ocean. The Suez Canal co. did not then permit the 
transport of case oil through the canal on the ground of safety, although it was a very 
profitable trade. During the late 1880’s the Samuels had this idea to get in to the Far Eastern 
oil market on their own account and to 
use their own ships to carry their own 
Kerosene. But he was not interested in 
case oil; his idea was to transport bulk 
oil. In doing that they had to deal with 
some major problems. First they had to 
make new ships with tanks to carry oil 
safely. Then they had to demonstrate 
the safety of these ships to the Suez 
Canal Co. and obtain a new agreement 
to go through it. Most of all they had to 
do all these things in secret, because 
Standard Oil Corporation, which 
enjoyed a virtual monopoly in this trade, 
could very well destroy or absorb any 
competitor. 
  
By getting together with Fortescue 
Flannery, a marine engineer, young 
Marcus designed four ships with large 
oil tanks inside.  At the end of June 1892 
they had built four ships under the W. 
Gray & Company in Stockton. Because 
of their relationship with sea shells 
Marcus named them as MUREX, CONCH, TURBO and CLAM. These were Flannery’s 
personal triumph; to counter the risk of grounding in the canal, he gave them water ballast 
tanks, which could be de-ballasted to lighten if required. To counter the risk of collision, 
which could rupture the oil tanks, he placed these amidships, with coffer-dams, an empty 
space, at each end. This isolated the tanks from the boiler room and engine room aft, as well 
as from the fore hold and empty fore peak forward. Coal bunkers were located both sides of 
the boiler room close to where they would be needed. To allow for the expansion of the oil as 
the vessel sailed from the relatively cold Black Sea to the rather warmer Far East, there were 
expansion tanks built into the top of each tank. To reduce the oil’s sideways movement, which 
could seriously endanger the ship’s stability, an oil tight bulkhead ran fore-and-aft through the 
centre of the each tank limiting the free surface effect. Loading and discharge was exclusively 
by the pumps, lightning was exclusively by electricity; and a device was arrange to steam 
clean the tanks thoroughly after discharge, so that no potentially explosive residue would be 
left. Modern tankers are still designed in basically the same manner.                       
 
Actually MUREX was the first ship to put in to the water. By 26th July 1892 it was completed 
and under Captain John R. Coundon, set sail for Batum (Bat’umi or Batum, city in 

Figure 4: The SS Conch 1892 

Figure 5
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southwestern Georgia , capital of Ajaria autonomous region, and a port on the Black Sea, 
near Turkey . Bat’umi is a transport center for petroleum from Baku , Azerbaijan , with which 
it is linked by rail and by pipelines. It was part of the Ottoman Empire from the 16th century 
until 1878, when it passed to Russia following the Russo-Turkish War.) There she loaded a 
full cargo of Russian Keresene and on 24th August 1892 she passed through the Suez Canal, 
the first bulk oil tanker to do so. The CONCH was also put in to the business immediately 
after the Murex.   
  
According to the archives SS Conch weighted 3,555 tons and 338 x 43 feet in dimension. It 
had a 324 N.H.P. (nominal house power) triple-expansion engine. Still there is some doubt 
about the number of the oil tanks in the Conch. As far as the Murex is concerned, it clearly 
stated that there were about five tanks, but there’s no such information about the Conch.  
 
The archival evidence speaks of four tanks but it is not very clear. We still haven’t been able 
to find any blue prints or clear information about the exact position of these tanks. 
Unfortunately the same part (from amidships to bow) was heavily damaged during the 
wrecking and by the explosions. Local divers told me even before 1995 the wreck had been 
heavily damaged by dynamite. But this was stopped eventually after the wreck became a 
tourist attraction. Most of the deck pillars (easily removable) had already been pulled off for 
iron. (Fig 2, 6 & 7) 

For future purposes I drew a rough site plane for the Conch. Due to the lack of time, I took 
lots of photographs and with their help, later added some details into the plan.(Fig 6) These 
plans, records and the archives will help prove the significance of this site and establish the 
need to protect it from further disasters.  
  

Figure 6 
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The Police and the Department of Archaeology, using the laws pertaining to land archaeology 
have succeeded in keeping things under control for the moment. In this regard the Department 
of Archaeology used the Antiquities Amendment, 1998. (Existing law for monuments over 
100 years old)  
  
ANTIQUITIES ORDINANCE (Chapter 394) 15th July, 1940. 
Part i 
i (3) All undiscovered antiquities (other than ancient monuments), whether lying on or hidden beneath the 
surface of the ground or in any river or lake, shall be deemed to be the absolute property of the state, subject to 
the provisions of this ordinance. 
Part iii 
Ancient Monuments 
Part iii 16.(1) The Minister may by order in writing declare that any specified monument which dates or is 
believed to date from a period prior to the 1st day of January, 1850,shall, notwithstanding that such monument 
does not is not believed to date to a period prior to the 2nd day of March 1815,be deemed to be an ancient 
monument for the purpose of this ordinance. 
(2) Upon the publication in the Gazette of an order under subsection (1), the monument to which the order 
relates shall be deemed to be an ancient monument and all the previous of this ordinance relating to ancient 
monuments shall apply to that monument as if it were an ancient monument. 
  
ANTIQUITIES (AMENDMENT) Act, No. 24 OF 1998 
5. Section 16 of the principal enactment is hereby amended as follows:-  
(1) in subsection (1) thereof, by the substitution for the words” which dates or is believed to date from a period 
prior to the 1st day of January 1850, shall”, of the words “which has existed or is believed to have existed for a 
period of not less than hundred years”.  
  
(2) in the marginal note to that section, by the substitution for the words and figures “ dating to period prior to 
1850”, of the words “in existing not less than hundred years”.  
   
There are several reasons why the SS Conch should be considered a significant archaeological 
site. Without any question it is an archaeological monument/site within the limits of a 
historical time frame and located within our territorial sea. It provides an interesting and 
appropriate training site for future maritime archaeological work. It can also be used in 
highlighting the necessity to ratify the 2001 Convention (UNESCO convention for protecting 
the underwater cultural heritage) and put it into action.  It also gives us an opportunity to 
strengthen a dialogue with local diving communities in the matter of conserving marine 
archeology, exchanging ideas and experiences and incorporating this extremely valuable 
human resource in the management and protection of Sri Lanka’s underwater cultural 
heritage. 
 

Figure 7: Broken parts of the mid ship area 
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