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NEWS AND NOTES 30 

This issue of the INA Newsletter features articles highlighting the potentinl of 
nautical archaeology in several different areas of the world. Two articles focus on 
the depth of information available from intensive study and analysis of seemingly 
inconsequentinl details such as a scratch on a pot or a wood fragment smaller than 
two millimeters on a side. 

Such research efforts are possible only through preservation of underwater sites 
and controlled excavation. Kevin Crisman's article discusses these issues and 
describes efforts in Vermont to make underwater sites available to recreational 
divers while preserving archaeological data. 

Kevin Crisman's drawing of the War of 1812 warship Eagle is based on 
meticulous measurements taken in near-zero visibility of its alxzndoned hull. 
Recorded from 1981 to 1983, the Eagle confirms written records of its construction 
in only 19 days and provides further information about the War of 1812 Lake 
Champlain fleet . 
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Member Contributions 
Welcome! 

We want to include you in future 
issues of the INA Newsletter. 

Do you have an experience you 
would like to share with IN A mem
bers? A trip? A photograph? A 
museum or site you've been to? A 
news item? A book you've read? A 
conference you've attended? A sug
gestion? 

We're interested in what you have 
to say and contribute. Send submis
sions and queries to: 

Editor 
INA Newsletter 
P.O. Drawer HG 

College Station, TX 77841-5137 

Written submissions should be 
limited to 1,000 words and are subject 
to approval and editing. Please clear
ly mark everything with your name 
and address so we can return it to 
you. We cannot be responsible for 
items lost by the postal system, so 
please do not send original illustra
tions or photographs. Detailed format 
information available upon request. 

The IN A Newsletter is published quarterly. 
Editor: Cheryl Haldane 
Publisher: Diana Thornton. 



ENDOWMENT SUPPORT 

FOR INA 

In 1973, INA was only a dream backed by pledges from founding directors 
amounting to $50,000 annually for our first three years. INA has in the succeeding 
17 years grown into a prominent institute with a solid record of research and 
publication. Annual expenses have grown to more than $800,000; these do not 
include funds from Texas A&M University which now pay faculty salaries to most 
of INA's original academic staff. During these years of growth, one thing has not 
changed. INA staff salaries remain dependent on annual giving. With a proven 
record of success, it is time that IN A be able to offer job security to employees who 
have devoted up to sixteen years of service to the institute. 

We have, therefore, begun to raise an endowment, starting with the modest goal 
of $900,000. We are especially pleased that in December we were awarded a 
Challenge Grant of $225,000 from the National Endowment for the Humanities. 
Every three dollars we raise will be matched by one dollar from the NEH. In their 
own words: 

The NEH grant is both a challenge and an honor: it challenges the recipient 
institution to make a strong case to its donors and, at the same time, helps in the 
fund-raising effort by recognizing the institution in the nationwide competition for 
these awards. 

INA is to be counted among the few. Of 166 applicants for NEH Challenge 
Grants, only 41 were successful. And INA received the only award in the state of 
Texas. 

The plan for the funds as they are raised and matched is to use them in three 
major ways. Some will be used to help pay for the Turkish Headquarters we are 
building. Most of the funds, however, will be put into the Institute of Nautical 
Archaeology Foundation, created to hold endowment money for INA; the interest 
from these funds will be used to pay staff salaries and to maintain the headquarters. 

We have received gifts or pledges totalling $131,000 to date, moving us steadily 
towards our July 1990 goal of$175,000. 

The INA Newsletter is our means of keeping INA members informed of the 
research their donations help make possible, and has never been used to request 
additional funds from them. In this case, however, we want members to know of 
this endowment campaign, with the exceptional opportunities matching NEH 
funds allow. Gifts to the endowment in any amount may be made to the Institute 
of Nautical Archaeology and sent to it at P.O. Drawer HG, College Station, TX 
77841-5137. 
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Nautical Archaeology in the Americas: 
A View from 1990 
by Kevin J. Crisman 

Kevin Crisman will join the graduate program in Nautical 
Archaeology at TeXlls A&M as an assistant professor in the 
fall. He specializes in New World shipwrecks and seafaring as 
well as historical archaeology. Kevin graduated from TeXlls 
A&M with an M.A. from the nautical archaeology program, 
and recently received his Ph.D. in American Studies from the 
University of Pennsylvania. 

The transition between decades has traditionally been 
a time for planting temporal milestones, an opportunity 
for people and societies to pause and examine the ac
complishments and failures of the ten years that recently 
passed into history. It is also a time to set new goals and 
to make new resolutions for the future. As we leave the 
1980s and hail in the 1990s, it is appropriate to take stock 
of nautical archaeology in the western hemisphere. By 
briefly examining three areas of concern, namely the 
management and protection of archaeological sites, the 
role of technology in archaeology, and research and 
scholarship, the peaks and pitfalls of the 1980s can be 
examined, and some goals for the 1990s can be estab
lished. 

The question of how to manage and protect 
shipwrecks and other maritime-related sites has been 
one of the central problems of New World nautical ar
chaeology during the past decade. There is a very good 
reason for this: the limited resource base is being swiftly 
obliterated by development, souvenir hunting, and 
professional treasure hunting. Of the three, treasure 
hunting is by far the most damaging. The disturbance of 
sites by shore-side developers and sport divers can in 
most instances be attributed to ignorance and averted by 
a little education; treasure hunters, on the other hand, 
have made careers out of the exploitation of historic 
wrecks. The list of significant wrecks damaged or 
demolished has unfortunately grown during the 1980s, 
and includes episodes that received a great deal of 
publicity but resulted in minimal gains in archaeological 
knowledge of our maritime past. 

The news on the management and protection front 
has not been all bad; there have, in fact, been a great many 
encouraging developments. The passage of the Aban-
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doned Shipwreck Act (S. 858) by Congress in April of 
1988 was one of them. By removing wrecks from the 
jurisdiction of the Federal Admiralty Court and turning 
them over to the management of the individual states 
(and hence removing them from the reach of Admiralty 
salvage laws), Congress vastly improved the climate for 
protecting historic wrecks in the United States. The 
Shipwreck Act is not a panacea, by any means: while 
some states have taken a very active role in the care and 
study of shipwrecks (Maryland, South Carolina, Texas, 
and Vermont, for example), others have ignored their 
responsibilities or have even sanctioned the work of 
treasure hunters. However, there are signs that the 1990s 
will see an increasing number of state preservation of
fices taking action on behalf of the shipwrecks in their 
waters. 

Perhaps the most gratifying developments of the 
1980s have been the grassroots efforts by people from 
outside of the archaeological profession, particularly 
members of the diving community, to record and protect 
shipwrecks in their regions. The prevailing attitude of 
the previous three decades, "I saw this artifact on the 
bottom, therefore, it belongs to me," is being slowly 
replaced by the recognition that a historic wreck stripped 
of every artifact has lost much of its informational value 
to archaeologists and its aesthetic value to divers. 
Avocational maritime preservation groups have been 
instrumental in bringing about this change by educating 
the public and involving sport divers in shipwreck map
ping projects. 

I have had personal experience with two particularly 
effective maritime history education programs. The first 
of these was initiated by the Maritime Archaeological 
and Historical Society (MAHS), a Washington, D.C.
based, non-profit organization founded by Dr. William 
Eddy and several associates. In 1984 MAHS began offer
ing a ten-week "Introduction to Underwater Archaeol
ogy" course to sport divers and interested laymen. The 
60 to 70 students who attend the courses each year hear 
professional archaeologists and historians lecture on the 
history of underwater archaeology, archival research, 
techniques of underwater surveying, recording and ex-



cavation, ship construction, and archaeological ethics. 
Many of the program's graduates have gone on to serve 
as able assistants in state and National Park Service 
shipwreck studies. 

A second model program was established by Lake 
Champlain historian and diver Arthur Cohn in 1985. 
Working closely with Vermont state officials, Cohn 
designed an Underwater Historic Preserve system that 
provides divers with access to wrecks and at the same 
time protects the lake's historic resources through educa
tion. Mooring buoys were positioned around selected 
wrecks, signs were placed on and beside the shipwrecks 
asking visitors to treat them with care, and brochures 
were distributed to explain the concept of an underwater 
museum. In the five years that the preserves have been 
open, the response to this system by hundreds of local 
and out-of-state divers has been remarkable. Easily 
removed artifacts such as deadeyes, winches, and tillers 
have all been left in place, and the wrecks still look much 
as they did when they were first discovered. Best of all, 
local divers have developed a proprietary feeling about 
the lake's history that will be far more effective than laws 
in preserving sites. 

The 1980s witnessed astounding advances in the tech
nology for finding, examining, and recording under
water sites. Electronic tools that existed at the beginning 
of the decade--computers, side-scanning sonar, mag
netometers, and underwater video, for example--under
went substantial improvements in their capabilities, and 
became relatively inexpensive and widely available. 
Remotely-Operated Vehicles (ROVs), which entered the 
1980s as a relatively small number of bulky prototypes, 
have since been reduced in size, equipped with im
proved cameras and electronics, and produced in ever
increasing numbers. Beyond a doubt, the decade's most 
exciting new tool for underwater archaeology is the 
Sonic High Accuracy Ranging §t Positioning System 
(SHARPS), invented by INA Director Martin Wilcox 
(INA Newsletter 15/2). With this system archaeologists 
working in murky or deep waters can now record a site 
quickly and with a degree of accuracy that was pre
viously unknown. 

The limitations of human physiology and com
pressed-air SCUBA equipment have until recently 
restricted archaeologists to shipwrecks lying under less 
than 150 feet of water, but the advances in undersea 
technology are making depth an increasingly irrelevant 
factor. Side-scanning sonar and towed video-camera 
units have made it possible to locate wrecks in very deep 
water, and manned submersibles and ROVs have per
mitted their systematic exploration. In this decade we 
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An innovative program created Underwater Historic 
Preserves in lAke Champlain. A moored buoy and a sign on 
the lake bottom invite divers to visit the wreck of the schooner 
General Butler and remind them to leave it as they found it. 
After several years, the wrecks are still much as they were when 
discovered. 

This ship's wheel and the pulley blocks beneath it from an 
1860s-vintage schooner sunk in lAke Champlain illustrate the 
dilemma of nautical archaeology in the Americas: shipwrecks 
are a finite, and often fragile, resource. (Photo of wheel: John 
Butler, courtesy of the Vermont Division for Historic Preser
vation; other photos courtesy of the lAke Champlain Maritime 
Museum) 

have been treated to spectacular video and still-camera 
pictures of intact ships, including the 1853-vintage Arctic 
exploration ship Breadalbane and the War of 1812 
schooners Hamilton and Scourge. The discoveries of the 
liner Titanic and the German battleship Bismarck have 
demonstrated that even the very deepest depths of the 
oceans are now accessible. 

Sonar and ROV shave opened the door to a previously 
untouched store of maritime heritage, but in many of the 
1980s-era deep-water explorations, archaeology played 
a disappointingly minor role. Intact wrecks became sites 
for testing the capabilities of new equipment, and ar-
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tifacts were sometimes recovered simply to demonstrate 
that they could be recovered. Archaeologists were often 
absent from deep-water projects, or if present, they were 
there as observers rather than as participants. As a 
result, many of the shipwrecks that were located were 
inadequately recorded and published. 

In many ways, the current situation in deep-water 
archaeology is similar to that of underwater archaeology 
in the 1950s and 1960s. At that time divers and ar
chaeologists, understandably intrigued by SCUBA 
equipment, air lifts, and other gadgets, spent more time 
writing and talking about the tools and techniques they 
used rather than about the ships they were finding. 
Presumably, as the novelty of the latest technological 
achievements wears off, the focus will shift to archaeol
ogy, and we will begin to see results that truly increase 
our knowledge of ships and seafaring in the Americas. 

And how has nautical archaeology fared in the areas 
of research and scholarship during the past decade? 
After a shaky start in the 1960s and 1970s, the field has 
finally gained widespread acceptance as a legitimate and 
worthwhile contributor to the study of human history. 
The number of archaeologists specializing in the study 
of ships and maritime history has increased every year. 
An enormous amount of fieldwork has been undertaken 
over the past ten years, and most large bodies of water 
in and around the North American continent have 
hosted archaeological projects. The abstracts for this 

year's Conference on Historical and Underwater Ar
chaeology reveal an amazing diversity of current re
search topics, among them an 18th century British 
warship in Florida, a 1557 shipwreck in Bermuda, a 
19th-century steamboat in Texas, colonial-era small boat 
remains in Maryland, surveys along the coast of Belize 
and around the island of St. Eustatius, Mississippi River 
"ghost boats," and the use of Spanish archives to docu
ment early voyages of discovery. 

If there was an obvious shortcoming in nautical ar
chaeology in the 1980s it was in the failure of many 
archaeologists to adequately publish their findings. 
Each year newspaper articles and television spots 
describe exciting new underwater discoveries, and 
during the next few years we read short interim reports 
on the continuing excavations. After the fieldwork is 
completed nothing more is heard or seen about most 
projects. Books or monographs that detail the findings 
of New World shipwreck studies are exceedingly rare. 
Certainly carrying a project through to publication is no 
easy task: a few exciting weeks of excavation must be 
followed up by many tedious years of conservation, 
analysis, archival research and writing. Nevertheless, 
the end product of archaeology is knowledge, and if 
what has been learned is not shared with colleagues and 
the public, then the work has produced nothing of lasting 
value. 

Nearly every shipwreck excavation yields a few enigmatic 
artifacts such as this example, a shovel retrieved during the 
archaeological study of the War of 1812 Lake Ontario brig 
Jefferson While easy to identify, it is more difficult to discover 
why the shovel mzs on board a sailing warship, and what sort 
of material it was intended to move. The best guess at this time 
is that it was a snow shovel, used to clear the decks during the 
winter months when the ship was trapped in the harbor by ice. 
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The Jefferson also yielded two enigmatic large, lens-like, 
glass disks. The purpose of the disks was at first a mystery, but 
extensive research in historic documents eventually provided a 
likely answer: deck lights. Deck lights, inset into the decks of 
wooden vessels and held in place with a copper band, allowed 
natural light to filter down into the lower decks of a ship. 
Equipment manifests for the Lake Ontario fleet indicate that 
several dozen "patent deck lights" were delivered in 1814. 

These artifacts well illustrate the point that archaeology is not 
simply the recovery of artifacts: the recovery must be followed 
by research, analysis, and publication if the finds are to have any 
meaning or importance. (Drawings: Kevin Crisman) 
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Much was accomplished in New World nautical ar
chaeology in the 1980s: the Abandoned Shipwreck Act 
expanded the power of states to manage and protect their 
underwater sites, significant additions were made to the 
ru. chaeologist' s tool chest, and scores of research projects 
added to our knowledge of seafaring in the western 
hemisphere. 

Clearly there is unfinished business that must be dealt 
with in the 1990s. The depredations of treasure hunters 
on the maritime heritage of the Americas must be con
trolled. Laws can help, but public education will ul
timately decide the issue: only when the public decides 
that the looting of underwater archaeological sites is 

The Burlington Bay Horse Ferry was located in 
Lake Champlain in 1983 and documented by 
Kevin Crisman for the Vermont Division of His
toric Preservation in 1989. Horse-powered ferry 
boats were a very popular means of crossing lakes 
and rivers in North America during the 19th cen
tury. The mechanism of this boat, called the 
Langdon Wheel, was commonly used between 
1820 and 1840. Two horses walked upon the large 
horizontal wheel located under the main deck, and 
their motion was transmitted by iron gear wheels 
and transmission shafts to a pair of paddle wheels. 
Until the Lake Champlain wreck was discovered 
and archaeologically recorded, almost nothing was 
known about the design and construction of this 
unusual type of North American watercraft. 
(Drawings: Kevin Crisman) 

unacceptable behavior will it stop. Nautical ar
chaeologists must improve their publication record, both 
to share information with other researchers and to 
demonstrate to the public what scientific studies of 
shipwrecks can achieve. The study of the sunken, buried 
remains of ships and cargoes can provide a comprehen
sive understanding of our maritime past, an under
standing that cannot be acquired from any other source. 
For the 1990s, nautical archaeologists must resolve to 
learn more from, do more with, and share more of, their 
unique window on the history of seafaring in the 
Americas. 

THE BURLINGTON BAY HORSE FERRY · RECONSTRUCTED DECK PLAN 
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A Reconnaissance 
Along the Coast of Oman 

by Robert K. Vincent, Jr. 
with Jeremy Green 
INA's work continues to provide new information 

about ship construction and cargoes in the Mediter
ranean Sea. This work is complemented by excavations 
and research by the Department of Marine Archaeology 
at the Western Australia Maritime Museum on 
shipwrecks of Southeast Asia and China of the 13th to 
17th centuries. With these two areas becoming more and 
more defined, it makes sense to discover and document 
the seafaring tradition of the seas between them: the 
Western Indian Ocean and the Eastern Seas. 

We know from historical evidence that Arab traders 
visited China in the 9th century A.D. and that they had 
lasting influence on the East. But it is disappointing that 
so little is known about the ships they sailed from ar
chaeological research. With the growing corpus of infor
mation on Southeast Asian ships, it is appropriate to look 

An impression of an early Mesopotamian cylinder 
seal illustrates the shape and some features of 
construction of third millennium watercraft. 
Excavations at Ra's al Junayz have produced a piece 
of bitumen with reed-bundle impressions on one side 
and barnacles on the other, suggesting a sea voyage 
by a vessel of similar construction. (Drawing from 
Oman: A Seafaring Nation) 

at the other end of the sea trade route for ships and 
cargoes. The Sultanate of Oman, strategically located on 
the Arabian Gulf and along the trade route plied by 

vessels using seasonal Monsoon 
winds to sail between the Indian sub
continent and East Africa, is a prime 
candidate for traces of seafaring ac
tivity. In addition, the recent con
struction of a traditional Omani sewn 
ship by Tim Severin had created a 
great deal of excitement in Oman. 
Based on the legend of the Sinbad 
Voyages, Severin and his crew sailed 
their vessel from Muscat to the south 
coast of China. 

The site of Sumhuram overlooks the estuary of Khawr Rhori, which is 
sealed from the sea by a beach. Sumhuram dates to the first century 
B.C. and is thought to have controlled the frankincense trade as well as 
trade in goods from the Orient. (Photo: Robert Vincent) 

In the early 1980s, I was living and 
working in the Sultanate, and Jeremy 
Green, head of the Department of 
Maritime Archaeology of the Western 
Australia Maritime Museum, oc
casionally travelled between his work 
in Western Australia and Britain with 
a stop in Muscat for refuelling. Jeremy 
and I have a relationship that encom
passes the Kyrenia Ship Project, a sur
vey off Salamis, Cyprus, with Dr. 
Teddy Hall of the Oxford Research 
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Laboratory, and the Mombasa Wreck 
Excavation. It seemed natural for us to 
get together and investigate the pos
sibilities; that is, to undertake a recon-
naissance of potential archaeological 
resources, to determine the feasibility of 
defining suitable areas for study in 
Oman, and to define the logistics in
volved in a full-scale project. 

UNITED ARAB 
EMIRATES 

/ 
I 

The first logistical problem en
countered was obtaining a visa for 
Jeremy. Oman had long been a closed 
country and access to it was limited to 
individuals working in the country and 
their immediate families . So, while we 
corresponded about the project begin-

- ·- I Ras al 
Haad 

ning in the summer of 1982, it wasn't 
until March of 1987 that permission was 
secured, a visa issued, and Jeremy ar-
rived in Muscat. 

Before Jeremy arrived, I had deter
mined areas of historical interest where 
maritime activity had occurred and/ or 
where navigational dangers existed. 
Our first effort was off the northern 
rocky coast just outside the harbor of 
Muscat. We dived with Dr. Rod Salm, 
who was working with the Internation
al Union for the Conservation of Nature 
and hired by the Department of 
Tourism to produce a coastal zone 
management plan. Because Rod had to 
inventory the characteristics of the 
seabed, he had dived and snorkeled all 
along the coast and was well equipped 
to give us guidance. Our visual search 
dives there, coupled with discussJons about Rod's earlier 
investigations, suggested that outside the harbor was not 
going to be productive, at least close to shore. Unfor
tunately, we couldn't get inside the harbor because it 
held the Sultan's palace and a small naval base. In addi
tion, the two Portuguese Forts of Jalali and Mirani, con
structed in 1587 and 1588, respectively, stand on arms of 
rock guarding the city settlement of Muscat and are used 
by the military. So, while Muscat Harbor is a suitable 
search area, permission of the highest order would be 
needed. 

The next day Jeremy departed by air for Salalah, a 
famous watering place for vessels involved in the trade 
with Africa. It is the only location on the Arabian penin
sula where the Monsoon comes ashore, and the mois-

- ·- ·- ·- ·- ./\. 
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ture-clad mists that envelope the foothills nourish almost 
tropical vegetation. As such it has been a source of 
natural trade goods and a place of welcome respite from 
the bleak harsh coasts. But almost paradoxically, one of 
Arabia's most important historic trade goods, frankin
cense, which exists only in several specialized arid 
regions of the Middle East, is found here. It is believed 
that the major city-site of Sumhuram, excavated by the 
near-legendary Wendell Phillipps, controlled both the 
trade of frankincense (and myrrh) when the demand in 
the West was incessant and the trade of goods from the 
Orient. Sumhuram, which has been dated from the first 
century B.C., is situated on a prominence overlooking 
what is now a small estuary which is now blocked by a 
beach barrier. Jeremy was only conducting a land recon-
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holds great promise as a major station in 
the East-West trade, for its first and most 
significant find was a sherd inscribed 
with Harappan script, thus dating it to 
about 2,400-2,000 B.C. Subsequent ef
forts have yielded a settlement made of 
well-built mudbrick houses, and, most 
interestingly, a piece of bitumen with im
pressions of bundles of reeds on one side 
and barnacles on the other, suggesting a 
sea-voyage in an Indus Valley boat. 

Khawr Sham, one of the deeply-indented, sheltered bays of . 
Musandam Peninsula, offers both protection and danger to passmg 
vessels. While the rocky headlands provide safe anchorage in times 
of bad weather, any ship blown against them would quickly sink into 
deep water. (Photo: Robert Vincent) 

We progressed along the coast to Ra' s 
al Hadd and over to the inlet of Khawr al 
Jaramah. The rocky nature of the coast, 
the number of settlements in the area, 
and the known navigational point of Ra' s 
al Hadd for East-West travellers were 
aspects that led us to conclude that here, 
too, a survey would be well worth it. But 
such a survey over such a large area 
would necessitate using a vessel with 
remote-sensing equipment and divers 

naissance there, but his assessment of Khawr Rhori (as 
the area is called), confirmed mine-that this enclosed 
area would be an excellent location for a survey. 

Upon his return, Fran Vincent joined us as we em
barked on the third leg of the reconnaissance. We 
bundled into a Land-Cruiser to journey to the southeast 
coasts to link up with John and Lesley Weigold of the 
Desert Regiment of the Sultan of Oman's Army. Our 
goal was to drive an area of beach between the fishing 
village of AI Ashkarah and the headland of Ra' s Jibsh, a 
four-hour trip along a natural graveyard of grounded 
vessels. Indeed, there were a variety of beached ships 
from small fishing boats to freighters. Certainly out in 
the surf there were even more hulls, but our assessment 
was that the long reaches of waves pounding on the 
sandy bottom and seas would have severely damaged 
any wrecks and that it would be a very difficult area to 
survey because of the shallow water, bad visibility and 
turbulence. We hoped our next stop would offer better 
conditions, and we departed for the more rocky coasts 
with an apex at Ra's al Hadd. 

Just south of Ra's al Hadd we visited the beach area 
known as Ra's al Junayz, which is famous as a nesting 
place for green sea turtles and for excavations conducted 
through the Oman Ministry of National Heritage and 
Culture by Dr. Maurizio Tosi of the Naples Oriental 
Institute and Dr. Serge Cleuyiou from France. The site 
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who would be ready to check out any 
significant areas or targets. 

With this relatively arduous desert journey com
pleted, we began the last leg of our search. Boarding an 
early morning light aircraft, we flew north to Musandam 
Province, the peninsular region jutting into the Strait of 
Hormuz that was being developed and operated by the 
Musandam Development Committee, the entity with 
which I was working. After arriving at the fishing and 
date town of Diba' al Bay' ah, at the northeast end of the 
Gulf of Oman, we boarded the Fisheries Research Vessel 
of the Musandam Development Committee with Steve 
Martinson as its Captain. Steve was Director of the 
Fisheries Program and a specialist in fisheries develop
ment and training. Once underway, we headed along 
the shore to view the mountainous coast, where spec
tacular deep-indented fjord-like bays, really a desert 
Scandinavia, have long been used for seafaring amongst 
the small villages and for shelter in times of bad weather. 
Little did we realize how crucial these protective bays 
could be. 

After our first day's voyage about 75 km up the coast, 
we were anchored for the night when major winds began 
to blow. By the next day, gale force winds were blowing, 
and a Navy vessel belonging to the Sultan's forces had 
anchored in the protective lee of a major headland. With 
a schedule to meet and with our durable vessel, 
developed for fishing in the rough seas off of Western 
Australia, we rounded the comer to the Strait of Hormuz 



and into the gale. The storm added fact to our earlier 
observations that any vessel could easily be thrown onto 
the steep sea cliffs and then quickly sink into the rapidly 
deepening water. 

The conditions of the coast and weather provided 
both safety and yet danger to shipping. What about the 
history of seafaring in the region? Certainly trade had 
been passing through the area during the third and early 
second millennia B.C. when Dilmun, and Umm an-Nar 
in the Arabian Gulf, and Magan, probably Oman, were 
settlements that derived much of their commerce from 
the sea. All through the centuries, vessels of many 
nationalities, including the Portuguese who built a fort 
at Khasab, have passed continually by Musandam 
Province. Recent history related that pirate vessels of the 
Qa' asmi tribes of the Ra' s al Khaymah and Sharjah areas 
used to lie in wait in Musandam's placid bays, ready to 
attack and plunder trading vessels. But recent historical 
research by the ruling Qa' asmi family is questioning the 
illicit nature of their earlier enterprises. 

Musandam's cliffsides or its sheltered bays probably 
hold a number of wreck sites. To effectively search the 
coastline, which stretches more than 700 km, we would 
need a search vessel. Rod Salm, now inventorying the 
coastal zone in Musandam Province, may discover some 
wrecks and provide further information about 
shipwreck density and location in this area. 

The last area to be evaluated was viewed from the air 
as we returned to Muscat. About 2 km offshore in an 
otherwise open sea are a string of seven islands known 
as Juzur ad Daymaniyat. Several other "islands" string 
along from these seven but are submerged reefs. This 

A modern freighter wrecked along the coast 
south of AI Ashkarah offers silent support 
for the belief that this area may include 
many wrecks, but a pounding surf suggests 
that archaeological efforts could be better 
spent elsewhere. (Photo: Robert Vincent) 
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area, 65 km from Muscat harbor, is small enough to lend 
itself to a diver only search and survey. 

Our reconnaissance accomplished its objectives be
cause we were able to define the survey potential for 
several areas and evaluate logistical needs. We con
cluded that two areas, Khwar Rhori near Sumhuram, 
and the above islands, were best suited to surveys by 
divers. Two other areas, Ra' s al Junayz to Ra' sal Hadd, 
and Musandam were good candidates for a survey with 
a vessel. Given funding, a permit, a skilled core team, 
and assistance from the two local dive clubs, a survey 
could be started that would concentrate on areas likely 
to produce wrecks that, in tum, could fill in the gaps 
between East and West over all time periods. 
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Nautical Archaeology 
in Northern Europe 
by Fred Hocker 

Fred Hocker is a Texas A&M University Nautical Ar
chaeology Program Ph.D. candidate who has worked on INA 
ship reconstruction projects in Turkey and in the Netherlands. 
Fred has also worked closely with f. Richard Steffy for several 
years in the Ship lAboratory and has taught ship construction 
courses with him. 

In the summer of 1988, INA began its first project in 
northern Europe. Texas A&M University Nautical Ar
chaeology Program graduate students Sam Mark, Bob 
Neyland, and Mike Fitzgerald, under my direction, 
recorded the excavated remains of a small, 15th-century 
cog found in the new town of Almere, the Netherlands. 
The work was conducted in cooperation with and under 
the sponsorship of the Dutch Museum for Ship Archaeol
ogy in Ketelhaven, but was funded by INA and the 
International Experience (IAESTE). The recording of 
over 300 fragments, some five meters long and weighing 
over 85 kg, was completed by the end of August when 
the vessel was prepared for storage below the water 
table. As the latest cog yet excavated, the Almere vessel 
offers important clues to the development of shipbuild
ing in northern Europe during the period of transition 
from shell-first to frame-first construction. The 
reconstruction of the Almere cog is being carried out at 
Texas A&M, with publication to follow in the Flevobericht 
series produced by the Ketelhaven museum. 

INA is a newcomer to nautical archaeology in north
ern Europe, where careful shipwreck excavations began 
over 160 years ago. In 1822, the wreck of a late medieval 
barge was excavated and recorded in Holland by Cor
nelius Glavimans, a naval architect. With the publica
tion of a description and detailed drawings later in the 
same year, nautical archaeology in northern Europe was 
off to a good start. Archaeologists and antiquarians 
began to amass a considerable body of knowledge from 
hulls excavated under a wide variety of conditions. In 
the 1850s, the first of a long and spectacular series of boat 
and ship burials was excavated at Nydam, on the Ger
man-Danish border. Clinker-built Viking ships buried 
at Gokstad and Oseberg, on the Oslofjord in Norway, 
were particularly well preserved by the blue clay in 
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which they were entombed. Fresh apples buried with 
the Oseberg ship in the ninth century were still recog
nizable, and the wooden hulls could be removed, reas
sembled and studied in detail. These hulls, especially 
that of the Gokstad ship, are so impressive and complete 
that they are still the standards to which other clinker 
hull remains are compared. 

In the 1930s, the investigation of a series of burial 
mounds at Sutton Hoo, on the eastern English coast, 
revealed a royal ship grave containing goods from Scan
dinavia, MerovingianFrance, and the Byzantine Empire. 
The ship itself survived only as rows of iron rivets, which 
had originally fastened the planks together, and a stain 
in the sand. So carefully was this faint impression 
recorded that it was possible to reconstruct the shape and 
much of the construction of the ship with reasonable 
accuracy. At about the same time, the silted-in medieval 
harbor of Kalmar, Sweden was cleared and excavated in 
preparation for redevelopment; the remains of quite a 
few hulls from the Middle Ages and later were recorded 
and parts of the oldest, best-preserved ship were con
served for display. 

Also in the 1930s, the Dutch began the diking and 
draining of much of the Zuyder Zee, which had once 
been a principal highway for northern European 
maritime commerce. With the development of this land 
in the 1940s, shipwrecks dating back to the Middle Ages 
began to be discovered. The government authority 
responsible for the reclamation created a special division 
to investigate archaeological finds, and since then the 
staff of the Museum for Ship Archaeology in Ketelhaven 
has catalogued more than 400 shipwrecks ranging in size 
from small, open boats to immense deepwater mer
chantmen. 

In the late 1950s and 1 %0s, ship archaeology (as nauti
cal archaeology is normally called in northern Europe) 
took a great leap in scale with the discovery and raising 
of several major shipwrecks. Between 1958 and 1%2, 
archaeologists excavated a group of five Viking ships 
deliberately sunk in the early tenth century as part of a 
channel blockage in the Roskildefjord, Denmark. These 
vessels, collectively known as the Skuldelev ships, have 



since been conserved and reassembled in 
a museum overlooking the excavation 
site. In 1962, the remains of a large 
medieval ship were exposed in Bremen, 
Germany. The vessel was identified as a 
well-preserved cog of the late 14th cen
tury and recovered for study and preser
vation. The examination of the shape and 
construction of the Bremen cog 
revolutionized the study of cogs and 
medieval shipbuilding. 

By far the most impressive achieve
ment was the location and raising of the 
Swedish warship Wasa, sunk during her 
commissioning parade in Stockholm har
bor in 1628. The fifty- meter hull was so 
well preserved that it was eventually 
refloated and moved to a purpose-built 
facility for excavation of the thousands of 
objects, from sails to tableware to human 
remains, that filled the interior. Over 95% 
of this massive, heavily decorated hull 
was recovered and has been reassembled 

Nautical Archaeology Program graduate students Sam Mark, 
Robert Neyland, and Michael Fitzgerald unload a waterlogged 
timber from the dismantled Almere vessel. After cleaning, the 
timber and its features will be recorded at 1:1 scale. (Photo: Fred 
Hocker) 

to form the most popular tourist attraction in Scan
dinavia. 

These projects involved the solving of previously un
dreamt-of logistical problems, generally through the ex
penditure by national governments and corporate 
sponsors of amounts of money uncommon to archaeol
ogy: how much polyethylene glycol (PEG) would it take 
to conserve over a thousand tons of oak? How long will 
it take to treat a 24-meter long ship? In the end, these 
projects have had effects reaching far beyond the preser
vation of a few spectacular finds. All of these ships 
formed centerpieces of major new museums, and these 
museums in tum became leading centers for the ar
chaeological exploration of nort)lem European waters. 
The staff of the Wasa museum, under Carl Olof Ceder
lund, catalogued wrecks along the Swedish coast, while 
Ole Crumlin-Pedersen at the Roskilde museum directed 
the excavation of several important medieval wrecks in 
Denmark. The Deutsches Schiffahrtsmuseum in Bremen 
has concerned itself with maritime history on a broader 
scale and initiated a project to record all the existing 
historic small craft in Germany. A similar project in 
Sweden was partially sponsored by Cederlund and the 
Statens Sjohistoriska Museum, which is the parent 
museum to the Wasa. 

In England, nautical archaeology continued on a rela
tively minor scale, with excavations of several important 
wrecks, such as the Roman-era ship at Blackfriar's, Lon-
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don and the Saxon boat at Graveney, carried out by local 
historical groups and small archaeological staffs at the 
Guildhall Museum (now the Museum of London) and 
the National Maritime Museum under Peter Marsden 
and Sean McGrail, respectively. Several wrecks of 
Spanish Armada ships sunk off the coasts of Ireland and 
Scotland were investigated by Colin Martin and amateur 
groups. The leap in scale that had been taken in the 1960s 
elsewhere had to wait until the 1970s and royal involve
ment in an on-going project in the south of England. 
Since the 1960s, Alexander McKee had been searching 
for the Milry Rose, Henry Vlll's flagship, sunk in 1545. 
With a hardy and dedicated group of amateurs, McKee 
and the eventual archaeological director, Margaret Rule, 
had been operating on a shoestring to locate the site and 
determine the feasibility of a full-scale excavation. From 
1979, royal and corporate sponsorship on an immense 
scale allowed complete excavation, and in 1982, the rais
ing of the intact starboard side of the ship. The excava
tion pioneered techniques in the mapping of submerged 
hulls and data management for the thousands of small 
finds. 

In the meantime, the staff of the Dutch Museum for 
Ship Archaeology, under G.D. van der Heide, began to 
amass a growing body of comparative material, both 
hulls and inventories, for the Netherlands. Under its 
second director, Reinder Reinders, the Museum began a 
systematic campaign to investigate and publish a repre-
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sentative selection of Dutch shipwrecks. These wrecks, 
while generally smaller than the Bremen cog, are no less 
impressive in preservation and have provided the uni
que opportunity to study in detail chronological 
developments in ship design, construction, outfitting, 
and operation in the Netherlands. These ships have also 
provided important corroborating information for 
people studying the big ships: of the sixteen cogs now 
known, ten are from the polders. The strong Dutch 
influence on the design of the Wasa was already known 
(the designer was himself Dutch), but the use of Dutch 
construction methods is shown by comparison to con
temporary parallels excavated in the polders. 

As can be seen from the foregoing, the term "ship 
archaeology," preferred in Europe, is rather appropriate. 
Nautical archaeology in northern Europe has largely 
been the study of ships instead of the general study of 
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Recording ship's timbers full scale on 
transparent plastic film allows ship 
reconstructors to get intimately acquainted 
not only with individual timbers, but with the 
shipwrights responsible for the vessel's 
creation. Fred Hocker looks for minute details 
of woodworking techniques as he records the 
port garboard of the 15th century Almere cog. 
After all ofthe vessel's timbers have been 
drawn full-scale, many hours are spent at the 
laboratory reducing drawings to 1:10 scale 
with the assistance of a pantograph. 

maritime activity. This is partly due to the nature of the 
finds. In the Mediterranean, where the vast majority of 
historic wrecks consist of piles of pottery or other cargo 
remains and poorly preserved hulls, economic and com
mercial studies are a natural course of research open to 
the scholar. In northern Europe, hulls tend to be very 
well preserved, but cargos are relatively rare. Often this 
is because the ships excavated were not merchant vessels 
or had been deliberately buried-Mnry Rose, Wasa, nearly 
all of the known Viking ships. Where merchant ships 
have been found, historical circumstances have con
spired to rob the modem scholar of the cargos themsel
ves: the Bremen cog sank while still under construction, 
the merchant vessels from the Roskildefjord were 
deliberately sunk with loads of rocks. In the polders, 
where most of the excavated vessels were merchantmen, 
their cargos were salvaged from the shallow waters of 



the Zuyder Zee long ago. Those cargos that do remain 
are largely bulk goods, such as lumber, bricks, and dried 
fish. 

For these reasons, nautical archaeology has con
tributed relatively little to the study of the economic and 
commercial history of northern Europe. Land excava
tions of towns and burials form the basis of economic 
study. In a few cases, such as the excavations of the 
important Viking commercial center of Hedeby, on the 
German-Danish border, or the Hanseatic district of 
medieval Bergen, Norway, ship specialists have been 
involved in the study of ship timbers found either reused 
in land structures or abandoned in the harbors. 
Economic historians are also beginning to appreciate the 
importance of ship types, capacity, and construction in 
the structure of northern European trade. 

At the moment, nautical archaeology in northern 
Europe is in the midst of a process of maturation. There 
is an increasing concentration on the relationship of 
ships and seafaring to economic and cultural studies. 
The recent study of a medieval cog wreck at Bossholmen, 
in Sweden, has included historical and archaeological 
investigations of the surrounding region. The ship itself 
forms only a small part of the larger interpretation of the 
importance of Oskarshamn and southeastern Sweden in 
the Hanseatic fish trade. There is more interest in mer
chant vessels and their cargoes, as well as utility craft, 
such as fishing and dredging vessels. As shipwrecks 
have become a more accepted form of evidence among 

traditional historians, these scholars have begun to ask 
archaeologists detailed questions about cargo arrange
ments, capacities, and performance. With so many 
wrecks now available for study (or soon to be published), 
general trends can be studied and specific questions 
investigated. 

One of the outstanding puzzles of late medieval ship
ping is the major ship type of the fifteenth century, the 
hulk. The available representations, while numerous, 
are not very helpful with specifics of hull shape and 
construction. Documentary evidence is very informa
tive about sizes and uses of this type of ship, but once 
again, there is little information that will explain why the 
hulk replaced the cog as the dominant deepwater carrier 
in the Baltic and North Seas. Until recently, no identifi
able hulk remains had been found, but between 1985 and 
1987, the Ketelhaven Museum excavated the collapsed, 
but relatively complete, hull of a large, clinker-built mer
chantman of the late fifteenth century. The preserved 
parts of the hull display the features of hulks known from 
the representations and correspond well with the 
documentary evidence. At the same time, the shape and 
construction methods are quite different from cogs and 
other medieval merchant vessels known from ar
chaeological investigation. Reinder Reinders, who 
directed the excavation, and Rob Oosting, who 
reconstructed the vesseL have tentatively identified this 
vessel as a hulk and now await the storm of controversy 
that will inevitably descend on them, as the ship was not 

Cogs served as the primary cargo vessels for much of the medieval period. The 
reconstruction of the Almere cog provides us with a typical example of the flat midships 
section, built of edge-joined planks, and the nearly upright sides with characteristic 
lap-strake planking. (Drawing: Fred Hocker) 

built in the way ship 
historians had 
hypothesized. They 
should take heart 
from the Bremen cog
that vessel, clearly a 
cog, contradicted 
many of the earlier 
ideas on cog construc
tion and shape. I 
believe that this hulk 
is the most important 
ship find of the 1980s 
in northern Europe, 
but because it was 
reburied rathern than 
displayed, it will 
never attain the fame 
of the grand projects 
of the 1960s. 

Projects on the 
scale of the Wasa and 
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Mary Rose are unlikely in the foreseeable future, as na
tional governments are increasingly reluctant to fund or 
oversee excavations of this size and duration. Even these 
wrecks required large donations of equipment, supplies 
and expertise by corporate sponsors, and as conservation 
and study move into the second, third, or even fourth 
decade with little visible progress, sponsors are increas
ingly difficult to recruit. The Wasa has finally moved into 
a permanent home, a new and stunning museum, but 
only after extensive wrangling between the Swedish 
government and corporate donors over who would foot 
the bill. The Bremen cog is not likely to emerge from 
conservation for years, and the Mary Rose has only just 
begun a conservation and research process that could 
easily last for twenty years. All of these vessels are 
tourist attractions partially funded by gate receipts, but 
tourism can only support a finite number of major 
maritime/ archaeological museums. 

In addition to the monetary limitations, there are emo
tional ones as well. The Wasa, Mary Rose, Bremen cog, 
and the Viking ships in Oslo and Roskilde are all much 
more than historical resources or tourist attractions; they 
are national icons, embodiments of the periods of 
greatest prosperity and power of their respective 
countries. One such ship seems to be enough for a 
country (although the English have two in their naval 
museum in Portsmouth: Mary Rose and Victory}, and 
only France and the Netherlands remain as major 
maritime powers without "national" ships. The Dutch 
are involved in a cooperative venture with the English to 
excavate, and possibly raise, the well-preserved remains 
of the Amsterdam, an eighteenth-century Dutch East In-

, .... 
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diaman buried in the beach at Hastings, but this project 
has had funding troubles from the start, especially in the 
Netherlands. Questions have been raised about the 
practicality of and need for the project, despite renewed 
Dutch interest in the East India Company and 
governmental emphasis on related research. Hard 
decisions have to be made about the best way to spend 
the few guilders available for nautical archaeology, and 
a single, immense project like the Amsterdam is seen as 
inefficient, if admittedly spectacular. 

Efficiency is also the reason for organizational chan
ges in northern European ship archaeology. The ar
chaeological unit of the National Maritime Museum in 
Greenwich, England, has been largely dismantled, and 
other governments are looking for ways to streamline 
their cultural activities . The Dutch government is 
moving the Ketelhaven Museum from the Ministry of 
Public Works, where it had been a part of the develop
ment authority responsible for the reclaimed land, to the 
Ministry of Health, Welfare and Culture, where it will be 
amalgamated with the Archaeological Antiquities Ser
vice into a single department responsible for all ar
chaeological work in the Netherlands. The exact 
consequences of this move are still uncertain, but Texas 
A&M and INA retain a firm commitment to cooperation 
with nautical archaeologists in the Netherlands, and the 
internship program will remain intact. 

The picture I have painted of recent nautical archaeol
ogy in northern Europe may seem rather bleak, but it is 
more a case of a redirection of effort than a decrease in 
activity. As the field has matured, there is less emphasis 
on spectacular, individual finds and more on the 
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development of a comprehensive analysis of the history 
of seafaring and its role in society. Many smaller 
projects, such as a large number of rescue excavations 
carried out by the Museum of London on building sites, 
and the reorganization of older material are yielding new 
avenues of research. University programs in ship ar
chaeology have been established at St. Andrews in Scot
land, Stockholm, and Groningen in the Netherlands. 
Reinders has established a foundation, the Glavimans 
Stichting (named for Cornelius Glavimans), to under
write an annual conference on ship archaeology in the 
Netherlands. Cooperation is on the rise, and it is not 
inconceivable that INA may excav"te a wreck in the 
Netherlands in the 1990s. 

I think the most exciting developments in ship ar
chaeology will be in the eastern Baltic. As democracy 
opens up the coasts of East Germany, Poland, Lithuania, 
Latvia, and Estonia to visits from the West, our ideas on 
the development of northern European shipbuilding and 
maritime commerce may require fundamental revision. 
Wrecks excavated in Poland and the Baltic republics 
define a separate tradition of lapstrake shipbuilding. in 
which wooden pegs instead of rivets or clenched nails 
fasten the planks together. Old Hanseatic ports like 
Danzig (Gdansk, Poland) and Reval (Tallinn, Estonia) 
were vital to the medieval economy of western Europe, 
as well as the pattern of settlement of the Slavonic east. 

Nautical archaeology is already well underway in 
Poland, where quite a few medieval wrecks have been 
studied by Jerzy Litwin and others. In Estonia, Vello 
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Mass has directed several underwater projects for the 
Estonian Maritime Museum and VIKKAR, a group of 
enthusiastic amateur archaeologists. Among the most 
interesting of their projects is a carvel-sheathed, clinker
built vessel from the 1570s excavated, raised and con
served by the members of VIKKAR. Their ingenuity is 
sometimes astounding: one member designed and built 
his own remote-sensing equipment, and a museum in 
which to conserve and display the sixteenth-century 
wreck was built by the expedition members themselves. 
They have lacked only contact with their western 
counterparts, but a cooperative venture with the Univer
sity of Stockholm and the Swedish Nautical Archaeology 
Society is being established. 

The potential of nautical archaeology in northern 
Europe remains enormous, despite a long and brilliant 
history of ship excavation. The connection between ship 
studies and more general historical and anthropological 
research is in its infancy. Effective wreck protection 
legislation is still needed in the United Kingdom. Major 
questions about ships and shipping remain unanswered; 
in particular, the early Middle Ages are poorly repre
sented outside Scandinavia. What sort of ships did the 
Frisians, the leading maritime traders of the 7th to 9th 
centuries, sail? How did the Saxons get to England? The 
known and protected wrecks of Europe, especially the 
Nether lands, as well as the multitude of wrecks awaiting 
discovery offer an unparalleled opportunity to answer 
questions about ship development and domestic com
erce in the Middle Ages and later. 

The longitudinal section of the Almere vessel shows 
the characteristically flat bottom and large cargo 
space of the medieval cog. (Drawing: Fred Hocker) 
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Fine Tuning: 
An Analysis of Bronze Age 
Potmarks as Clues to Maritime Trade 
by Nicolle Hirschfeld 

One of many puzzling questions facing archaeologists 
working in the eastern Mediterranean deals with the 
organization of trade during the Late Bronze Age (LBA). 
This is the time of the New Kingdom-the period of 
Tutankhamun and Ramses--in Egypt, the Hittite empire 
in Anatolia and parts of the Near East, and the age of the 
heroes of the Trojan war. Palace archives, treaties in-

Late Bronu Age sites in the Eastern Mediterranean. 
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scribed on public monuments, and murals painted on 
walls testify to extensive economic ties between these 
powers. Archaeological excavations also provide a 
glimpse of the types and quantities of trade-items and 
their distribution. These sources give some indication of 
the kinds of goods which were exchanged, but the 
mechanisms by which they changed hands are not at all 

Ras Shamra (Ugar1t) 
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clear. Mycenaean pottery, for example, 
was certainly a marketable commodity; 
great quantities of this distinctive ware 
were exported to the Dodecanese, 
Cyprus, Syro-Palestine and, to a lesser 
extent, Egypt and Anatolia. But the 
large number of Mycenaean vessels 
found in these areas is not balanced by 
a reciprocal quantity of recognizable 
foreign goods in the Mycenaean world. 
One hypothesis put forward by ar
chaeologists is that the Mycenaean 
wares (and the contents within some of 
them) must have been traded for raw 
materials, especially copper. But the ac
tive participants in this trade remain 
unidentified: Did Mycenaeans sail east 
in search of copper, or was it a matter of 
traders from Cyprus and the Near East 
voyaging west in search of a market? 

Shipwrecks provide evidence with 
which to address these specific issues. 
The cargo of the LBA Ulu Burun 
shipwreck, excavated by INA since 
1984, illustrates directly the variety and 
volume of goods carried on a single 
trading mission· This cargo is charac
terized by an array of manufactured 
goods, exotic raw materials and more 
than 250 copper and tin ingots. The 
question remains whether a shipment 
on such a scale was the typical mode of 
exchange in the 15th and 14th centuries 



BC. Was this perhaps a "royal" shipment of some sort? 
One hundred years later (ca. 1200 BC), a ship sank at 

Cape Gelidonya, only a few hours sail east of Ulu Burun. 
Economic conditions had changed drastically in the cen
tury between the two shipwrecks. The Gelidonya ship 
carried a much smaller cargo, consisting primarily of 34 
copper ingots, a collection of broken bronze tools carried 
as scrap, and traces of badly-deteriorated tin ingots. The 
finds suggest that the ship was probably the private 
venture of an itinerant smith. This is a much smaller 
enterprise than that of the Ulu Burun shipwreck. but it is 
not clear whether the difference in cargoes was a result 
of changed economic conditions or whether the two 
shipwrecks merely represent different levels of LBA 
trade which operated simultaneously. 

Written records of commercial exchange provide us 
with another direct source of evidence for the organiza
tion of LBA trade. Archives recording LBA commercial 
transactions exist at El Amama, Ugarit, Boghazkoy, and 
the Mycenaean palatial centers. From them, we learn 
who was trading what with whom and sometimes even 
the conditions and regulations of the exchange. How
ever, these LBA records all happen to be remnants of 
official archives and, as such, they naturally deal to a 
great extent with official exchange: gifts between rulers 
in commemoration of auspicious occasions or tribute 
from vassal states, as well as strictly commercial transac
tions conducted under governmental supervision. Not 
surprisingly, mention of individuals acting in any 
private capacity is rare. The official nature of the archival 
evidence provides few clues to the existence and scale of 
participation by the private sector in LBA international 
trade. 

It is with this question in mind-the organization of 
LBA trade, and especially the extent of individual 
enterprise-that I have begun my study of marks incised 
on LBA pottery. Because my work is still in progress, 
many of the ideas presented in the rest of this article are 
preliminary suggestions and subject to revision. 

By far the greatest quantities of marked pottery are 
found on the island of Cyprus; to date, close to six 
hundred inscribed vessels from Cyprus have been pub
lished. Extraordinary, too, is the range of wares on which 
incised marks occur. Not only imported wares which 
one might expect to have been closely accounted, but 
also a great many locally made and used vessels bear 
marks. By contrast, LBA pottery in other areas of the 
Eastern Mediterranean is far less often marked with 
inscribed signs, at least according to published excava
tion reports. To some extent, this difference may be more 
apparent than real. It is important to realize that pot-
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Stirrup jars like this emmple found at En komi 
(T.48 I 967) are thought to have been used to 
transport perfumed oil or aromatic unguents in the 
Late Bronze Age. Mycenaean Greek Linear B tablets 
list ingredients used to make perfumes and include 
inventories of stirrup jars. The jars themselves 
sometimes bear inscribed evidence, probably 
concerning trade, as well, adding to our knowledge 
of this facet of the Mycenaean economy. (Drawing: 
Nicolle Hirschfeld) 

marks have received special attention in Cyprus because 
some of them happen to be important evidence for the 
ancient Cypriot script (see below); perhaps a closer look 
at material from the Aegean and Near East would reveal 
that the practice of scratching marks on pottery is not so 
idiosyncratic to Cyprus as it appears at first glance. 

Some recent excavation reports from the sites of Kom
mos on Crete and Tiryns on the Greek mainland 
catalogue local pottery with inscribed marks and indi
cate that this practice existed in the Aegean. In the Near 
East, too, a need to mark wares might be attested by the 
numerous "Canaanite" amphoras which bear incised 
signs. Yet even these examples do not provide clear 
evidence for the practice of marking pottery outside of 
Cyprus: (1) the Mycenaean pottery may have been in
volved in a specific Cypriot trading network and thus 
have received appropriate markings, (2) the manufactur-
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ing center(s) of "Caananite" marked jars is not certain, 
and (3) the incised marks were generally inscribed after 
firing and thus may have been engraved at any time after 
their manufacture, including at a place of transshipment 
or destination. In any case, although marking systems 
were not unknown in other areas, the large number of 
vessels found on Cyprus which were marked with in
cised signs remains unparalleled in the LBA Eastern 
Mediterranean. Why was there a need for such a 
prevalent marking system in Cyprus? I believe this is an 
indication of the high level of organization in the ex
change networks operating on the island. 

Incision was the most common manner of marking 
LBA pottery; painted marks are comparatively rare. 
Surprisingly, most incised marks which I have studied 
were inscribed after firing. This leads me to believe that 
the marks in general had little to do with the potter or 
workshop which manufactured the vessel; for them it 
would have been much easier to scratch a mark into wet 
clay. 

There are many reasons why a vessel might have been 
marked at some point after it left the kiln. Perhaps the 
intended destination (either a person or a place) of the 
vessel was represented by the mark, but this seems un
likely for there are very few correlations between where 
the inscribed pottery is found and the specific marks on 
it. It has also been thought that some marks may be an 
indication of volume, but this, too, seems unlikely as 
there are no consistent patterns between specific marks 
and volumes of various containers. 

For example, handles from" Canaanite" amphoras are 
often incised with series of parallel lines; it seems 
reasonable to hypothesize that this particular type of 
mark may have a numerical connotation. But the number 
of marks cannot refer to quantity, since handles of 
similar-size jars may bear anywhere between one to six 
incised lines. Another possible explanation is that the 
marks refer to the nature of the contents, indicating their 
quality or provenance. 

This possibility is difficult to assess without more 
extensive preservation and careful analysis of the con
tents of marked containers, but I believe that the wide 
range of marks found on a specific type of container, the 
fact that a similar mark often occurs on very different 
types of containers, and the appearance of marks on open 
shapes make an association between mark and contents 
less likely. 

Finally, merchants buying the wares (whether directly 
from the potter or indirectly from another merchant) 
may have inscribed their mark, perhaps to identify their 
particular lot of merchandise. In default of other viable 
explanations, this seems to me the most likely surmise. 

If it can be tentatively postulated that these potmarks 
identify merchants, then the distribution of a particular 
mark or group of marks should indicate something 
about the scale on which a particular merchant or group 
of merchants operated. This assumption must be 
regarded with caution, and requires careful considera
tion of whether the same mark is consistently to be 
identified with the same merchant or group of mer-

chants, especially when it appears on 
very different kinds of pottery wares. 

The marks, of course, need not all 
represent exactly the same function 
nor are they all organized on a single 
system. Marks on local Cypriot pottery 
often are related to the script (Cypro-
Minoan) in use on the island in the 

Cypro-Minoan inscriptions like this one 
(left), incised after firing on the handle of a 
locally made jug from Kition (Kition 11/3249), 
are romparatively rommon, suggesting that 
the use of syllabic signs was not unusual. 

LBA. In fact, because the extant formal 
inscriptions are so few in number, the 
inscribed pottery is an important 
source of information for the repertory 
of Cypro-Minoan signs. The frequent 
appearance of the Cypro-Minoan 
script, sometimes in the form of long 
inscriptions, on so many plain-ware 
jugs (low-prestige objects) is intrigu
ing. Are these indications of relatively 
widespread literacy? • 
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Red Lustrous spindle bottles, possibly im
ported into Cyprus, are of a very particular 
shape and fabric. A very different marking 
system was used to identify this ceramic ware: 
marks were incised before firing rather than 
after. (Left: Enkomi 4702; Right: Enkomi 
1949). (Drawings: Nirolle Hirschfeld) 

20 

The signs incised on Mycenaean 
wares (usually Late Helladic IIIB) are 



Mycenaean ware vessels on Cyprus sometimes bear Cypro-Minoan markings, usually incised after firing. These 
marks are from a pyriform jar (FS 36; A1650a) of unknown provenance in the Cyprus Museum (left), a stirrup jar 
(probably FS 164; Kition Il/5120) from Kition in the Larnaca Museum (center), and a Hala Sultan Tekke pyriform 
jar (FS 36; BM 9712-1 223) (above). (Photos: Nicolle Hirschfeld) 

also often Cypro-Minoan characters. On Mycenaean pot
tery found in Cyprus this is not surprising. for the vessels 
could have been inscribed upon arrival in Cyprus. 
Mycenaean wares in the Near East with Cypro-Minoan 
marks were presumably shipped via Cyprus. But the fact 
that Cypro-Minoan signs are also found on vessels in the 
Argolid on the Greek mainland is puzzling. Are these 
vessels marked in anticipation of shipment to Cyprus, i.e. 
were trade items designated for very specific markets? 
Or are the few pieces of Mycenaean pottery marked with 
Cypro-Minoan signs the remnants of trade items 
"recycled" back to Greece? 

Not all vessels are marked with distinctly Cypro
Minoan signs. Red Lustrous SP.indle bottles are con
spicuous because their potmarks are almost always 
made before firing and it is debatable whether or not these 
marks bear any relation to the formal Cypriot script. 
Also, "Caananite" jars bear marks which often seem to 
belong to a conspicuously different marking system. 
Such differences in marking systems may reflect dif
ferent functions for the marks, or they may be indicative 
of different processing or exchange systems. 

21 

These ideas are the result of a preliminary review of 
the material. Collection and personal examination of 
signs has been the focus of my efforts so far. Detailed 
study of various aspects of the LBA potmarks may 
prompt revision of these initial thoughts, and continued 
study may also provide clearer insights to the parameters 
and reasons for various marking systems. In particular, 
I believe that systematic examination of inscribed pots 
will yield significant clues to the organization of LBA 
trade in the eastern Mediterranean. 
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The Potential for 
Nautical Archaeology in Egypt 
by Cheryl and Douglas Haldane 

Nautical archaeology in Egypt has so far existed primarily 
as the archaeological recovery and analysis of wooden hulls 
buried beside ancient pyramids. Several new finds and recent 
undenvater archaeological explorations, coupled with the long 
and rich history of the country, suggest new directions for 
research in Egypt, and illustrate the prospects of further work 
along its shores. 

Ancient Egypt, often referred to as the cradle of 
civilization, promises to provide a remarkable trove of 
material relating to nautical archaeology over a five 
thousand year period from Predynastic to Islamic times. 
The majestic Nile, flowing from the highlands of Africa, 
renewed the land each year. As it traveled toward the 
Delta, fanning out into the Mediterranean Sea, it 
deposited sediment along the entire length of its journey. 
The ancient peoples of Egypt probably used this natural 
highway more than ten thousand years ago, and only in 
Roman times was anything like a road system con
structed. The extent of ancient Egyptian seafaring is 

EGYPT 
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suggested by exotic goods from the Levantine coast and 
the Red Sea area present in archaeological deposits at 
least 5,000 years old. This long history of water travel and 
the preservative effect of Nile sediments combine to give 
Egypt an incredibly rich potential resource of ar
chaeological remains of ships, boats, and facilities used 
for waterborne commerce. 

The first watercraft of Egypt were boats built of 
bundles of papyrus stalks tightly lashed together. Many 
representations of these archaic vessels exist on painted 
pottery of the predynastic period and continue to be seen 
in sketches made by 19th century travelers of the Nile. 
The earliest remains of wooden boats, however, are those 
of the royal ships of Khufu (Cheops), a ruler of Dynasty 
IV. 

Two 21-meter-long pits were discovered beside the 
Great Pyramid of Khufu in 1954. One pit has been ex
cavated, and a magnificent 41-meter-long vessel, 
probably cedar, was reconstructed. The boat is held 
together by lashing across the hull, threaded in and out 

of V-shaped mortises in planking faces. 
Small mortise-and-tenon joints probably 
served primarily to align planks during the 
hull-shaping process. 

The second pit has now been evaluated by 
nondestructive means. In October of 1987, 
the National Geographic Society and the 
Egyptian Antiquities Organization (EAO) 
drilled through one of the covering blocks 
and recorded its contents on videotape and 
with photographs. Timbers and structural 
elements visible in the pit appear little dif
ferent from those of the first boat, and it does 
not seem to be a sailed boat, as some Egyp
tologists had predicted. 

About the turn of the century, excavations 
around the Middle Kingdom pyramid of 
Senwosret III at Dashur (c. 1850 B.C.) 
revealed six wooden boats, each about 10 
meters long. Two of these beamy, shallow 
boats may be seen at the Egyptian Museum 
of Cairo; another is on display at the Carnegie 



Museum of Natural History 
in Pittsburgh, and still 
another may be viewed at the 
Field Museum of Natural His
tory in Chicago. Nothing is 
known of the other two hulls. 
These boats carry on the tradi
tions of earlier ship building 
such as the shape of the Khufu 
vessels, but the Dashur boats 
are fastened together with 
deep mortise-and-tenon 
joints. 

Timbers from vessels 
broken up and buried as foun
dations for ramps and road
ways around the slightly ear
lier Middle Kingdom 
pyramid of Senwosret I (c. 

Early 20th-century excavators at Lisht discovered timbers from broken-up 
water craft reused by ancient Egyptians to construct ramps and roadways 
around the Middle Kingdom pyramid Senwosret 1 (c. 1950 B.C.). (Photo 
courtesy of the Metropolitan Museum of Art.) 

1950 B.C.) at Lisht, about 25 miles south of Cairo, exhibit 
a different form of fastening that incorporates features of 
both the Khufu and Dashur hulls. In addition to deep 
mortise-and-tenon joints, which are sometimes paired 
for even greater strength, planks were tightly bound 
together with a flat woven webbing, similar to a modem 
backpack strap. Timbers from Lisht are exotically 
shaped of native tamarisk. The use of local wood seems 
to have determined plank dimensions-most timbers are 
about 2 meters long, 12 to 17 em thick, but usually only 
20 em wide. The sturdy construction techniques indi
cated by the planks and a frame, found in excavations in 
the early years of this century, suggest that the Lisht 
material represents a working boat or boats rather than 
a ceremonial craft. 

A Greco-Roman hull from Mataria provides our only 
other example of a working boat from the Nile. This 
shell-built hull, about 11 meters long, 4 meters wide, and 
1.2 meters deep, was built of native sycamore (Ficus 
sycomorus) and also exhibits planks which are short and 
thick. The boat, radiocarbon dated to about 2400 years 
ago, was discovered beneath 10 meters of sediment in 
1987. A salvage excavation was organized by the 
Department of Conservation in the Egyptian Antiquities 
Organization under the direction of Dr. Shawki Nakhla, 
and records were made of the boat's general appearance. 
Though frameless when found, impressions of close-set 
frames may be seen in photographs. Parts of the vessel 
were raised and treated with sugar preservation techni
ques, but the present condition of the wood makes it 
difficult to evaluate the construction of the hull. The 
most striking feature of this vessel is that, despite its 
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similarity in hull design and planking plan to all of the 
vessels discussed above, its fastening system represents 
a significant departure from those traditions. For the 
first time, we have an example of a hull with pegged 
mortise-and-tenon joints from ancient Egypt. This hull 
is fastened with the common technique, frequently used 
in Mediterranean hulls such as the Kyrenia ship, of pegs 
driven perpendicularly through the tenons to lock them 
in place in at least some mortises. The hulls of the Old 
and Middle Kingdoms seem to have been designed to 
avoid such fastenings, and may have relied instead on 
pegs wedged parallel to tenons within the mortises. 

This brief overview of finds of watercraft from ancient 
Egypt demonstrates some of the unusual qualities of 
preservation offered by natural conditions. Nautical ar
chaeology in Egypt has so far dealt mostly with boats 
found under sand, rather than under water. None of 
these vessels have associated artifactual remains which 
can tell us about cultural use of the vessel; we can only 
evaluate technological and economic aspects of hull con
struction and discuss ritual practices involved with 
burial of boats. With increased awareness of nautical 
archaeology in Egyptological circles, it is likely that fur
ther discoveries of buried boats will continue to enrich 
our knowledge of ancient hull-building practices. 

Egypt's geographical position in the ancient world 
has contributed to its rich and colorful heritage. Egyp
tian ships travelled to the Levantine coast by 3,000 B.C., 
and we have illustrations dating from the Bronze Age of 
excursions to the fabled land of Punt. Many of the objects 
from the Late Bronze Age shipwreck at Ulu Burun being 
excavated by the Institute of Nautical Archaeology 
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The discovery of a small boat beneath 10 meters of 
sediment during public improvement works in a 
suburb north ~f Cairo illustrates the preservative 
effect of Nile deposits. This view of a small part of 
the interior planking surfaces of the hull shows two 
pegs of a mortise-and-tenon joint (upper center) 
located within a faint impression made by a frame. 
(Photo: Egyptian Antiquities Organization) 

would have been as much at home in an Egyptian palace 
as in a Mycenaean or Cypriot or Syrian one. In addition 
to serving as breadbasket for the Classical world and as 
an entrepot for the spice and silk trade from the Far East 
from Roman to modem times, Egypt flourished during 
medieval times. The Islamic period in Egypt produced 
advanced technological and artistic accomplishments, 
and continued to provide a market for exotic goods. 

Written evidence documenting Egypt's long trading 
history suggests the range of materials carried to or from 
Egypt by ship and subject to preservation on shipwrecks: 
linen, silks and spices from the Far East, precious stones 
and ivory, exotic animals from Africa, carved wood, 
fruits, dyes, grain, armaments, furs, porcelain, celadon, 
perfumes, wines, and all the requirements of the ship 
itself. Thus, nautical archaeologists who plan to work in 
Egypt must be prepared to invest heavily in the conser
vation of materials. The Islamic-period Glass Wreck at 
Serce Limani, Turkey, excavated by INA (see Newsletter 
15/3), produced more than a million shards of glass 
alon.e. The potential for finding shipwrecks and harbor 
installations of all periods of Egypt's heritage is also 
great, but will likewise require both sincere commitment 
and elaborate survey techniques simply to locate sites. 

One of the potentially most difficult problems to be 
faced by those searching for shipwrecks in Egyptian 
waters off the Mediterranean shore concerns the protect
ing, but deep, blanket of sediment deposited yearly by 
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the Nile until the construction of the Aswan dam. 
Despite the preservative effect of these sediments for 
both ship's hulls and associated artifacts, it is likely that 
few sites will resemble the typical Mediterranean pattern 
of a mound of cargo, usually amphoras, on the seabed. 
Instead, archaeologists will probably have to search for 
wrecks with electronic sensing devices, particularly sub
bottom profiling used in conjunction with a mag
netometer. Sites particularly suitable to survey would 
include the harbors of Alexandria, Marsa Matruh near 
Egypt's western border, Abu Kir Bay, and the mouths of 
the Nile at Rosetta, Damietta, Farama (ancient 
Pelusium), and Tanis, near present day Port Said. 

Along the Red Sea coast, rocky slopes predominate, 
and conditions are more similar to those in the northern 
parts of the Mediterranean. The coral reefs of the Red 
Sea are renowned for both their beauty and their danger 
and constitute the principal natural hazard to shipping. 
The northerly prevailing winds in the Red Sea also 
created a shipping hazard. Particular areas worthy of 
survey include the many peninsulas and islands stand
ing out from the coral-lined rocky coast. Ras Baranas, 
sheltering the ancient harbor of Berenice which thrived 
from the 2nd century B.C. to the 5th century A.D., may 
hold ships which can answer questions about the end of 
the Roman period in Egypt. The port of Suez at the 
northern end of the Red Sea and the port of Aydhab at 
the southernmost end have been used continuously since 
pharaonic times and probably hold wrecks and harbor 
facilities of many periods. 

Aydhab has a particularly colorful past. Used by the 
Fatimi rulers of Egypt from about the 11th century, the 
port suffered from the presence of the Buja-described 
by contemporary Arab historians as" near-infidels, bare
ly clothed and lacking almost all morals." The Buja 
rebelled against their Egyptian administrators at fre
quent intervals throughout their history, and the Egyp
tian government eventually resorted to stationing part of 
the Egyptian fleet in Aydhab to protect merchants. Ayd
hab gained preeminence among the several ports used 
by the Fatimis, particularly after the onset of the 
Crusades in the early 12th century. Both spice traders 
and pilgrims to the holy sites of Islam followed the Nile 
to Qus, an assembly point for caravans about to attempt 
the 17 -day march across the desert to A ydhab on the Red 
Sea. Travelers along this route avoided the traditional 
pilgrimage journey which led past Crusader-held Karak 
in southern Jordan. 

But in 1186, Renaud de Chatillon, the master of Karak, 
launched a raid upon Aydhab. After taking the port, he 
burned down all the ships he found there before attack-



ing a caravan on its way to Qus and killing all its 
members. He then ravaged the sacred coast of 
the Hijaz until he was driven off by a fleet hastily 
launched by Salah al-Oin Ayyub (Saladin). 
Renaud frequently raided caravans passing 
under the walls of Karak and gained for himself 
both the epithet "Breaker of the Truce" and the 
distinction of being personally slain by Salah 
al-Oin after the battle of Hittin in 1187. Except 
for Renaud, A ydhab' s distance from the Levant 
protected its merchants from the normal reach 
of the Crusaders, and should offer the oppor
tunity to evaluate both military and merchant 
ships of the period. 

Nautical archaeology under water is in its 
infancy in Egypt. Egyptian recoveries of parts 
of the Pharos lighthouse of Alexandria, French 
excavation of Napoleon's ships L'Orient and 
Guerrier sunk at Abu Kir in 1798, and the joint 
Egyptian-French excavation of Napoleon's Le 

A small shipyard at Tor is operated by shipwrights versed in a 
long tradition of sailing in the Red Sea. The coasts of the Red 
Sea hold the promise of many shipwrecks and port facilities 
dating from all periods of Egyptian history. (Photo: Douglas 
Haldane) 

Patriote in 1986 are examples of the type of work being 
done. These excavations are being undertaken primarily 
by members of the Egyptian and French navies, and to 
date only a brief analysis of the Patriote survey is avail
able. 

Le Patriote, a merchant ship, had run ashore on a bank 
off Alexandria's harbor during landing operations for 
Napoleon's expedition to Egypt in 1798. The ship's 
cargo of a number of scientific instruments for the ex
pedition and a hydrogen generator used by a balloon 
company prompted the public electric company of 
France, Electricite de France (EDF), to mount a brief 
expedition to survey the wreck site and to create a con
servation laboratory at Alexandria in Egypt. The wreck 
site was located within a few days, and divers recovered 
a beautifully preserved ebony and bronze octant, glass 
bottles, river cobbles, and cannm:t from the site. These 
and other artifacts were treated in the new laboratory 
created by EDF and are now displayed in the Qait Bay 
Museum of Alexandria. 

The foundation of a National Maritime Museum and 
the interest of the Egyptian Antiquities Organization in 
supporting underwater excavations indicates an interest 
in nautical heritage within Egypt. Nautical ar
chaeologists have the opportunity to nurture this interest 
by participating in projects with Egyptian archaeologists 
and by continuting to further the training of ar
chaeologists interested in methods of underwater ex
cavation, conservation and research. Nautical 
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archaeology in Egypt is aided by natural conditions 
which enhance preservation of wrecks and by one of the 
most complete historical records anywhere in the world. 
The combination of archaeological research and 
knowledge gained from written sources promises to ex
pand our understanding of Egypt's rich past. 
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Scanning Electron Microscopy 
Analysis of the Ulu Burun Diptych 
by Michael Pendleton and Peter Warnock 
(Department of Anthropology, Texas A&M University) 

In 1986, excavators of the 14th century B.C. Ulu Burun 
shipwreck recovered a fragmented wooden diptych 
(folded wooden tablet) from the sediment of a cracked 
but intact pithos, or storage jar. The diptych, reas
sembled from more than 25 fragments, consisted of two 
rectangular wooden leaves (6.2 em wide by 9.5 em high) 
joined by a three-piece, cylindrical ivory hinge (Fig. 1). 
The recessed inner faces of the leaves were scored with 
crosshatched lines in 
order to retain a wax 
writing surface. Only a 
small part of the diptych 
retained wax, but it was 
smooth, without iden
tifiable characters. 

2cm 

absorbed from or deposited by seawater, were still ap
parent and obscured the features we needed to see. 

We chemically processed several fragments to remove 
crystals and prepare the wood for SEM analysis. Treated 
fragments were lighter in color, and, encouragingly, we 
could see more of the wood structure under the dissect
ing microscope. Fragments were then split to expose 
identifiable anatomical features. After mounting the 
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samples on aluminum stubs 
and coating them (Fig. 2), we 
examined them with the 
SEM (Fig. 3). After identify
ing a number of anatomical 
features, such as those seen 
in figures 4 and 5, we used a 
computerized wood iden
tification program to come 
up with possible wood 
genera. 

Cemal Pulak, acting 
director of the Ulu 
Burun excavation, asked 
us to identify the wood 
used to construct the 
diptych. Since re
covered remains from 
the wreck must stay in 
Turkey, and because it 
would be necessary to 
damage or destroy the 
larger diptych frag
ments to get larger 
samples, the only pieces 
available for examina-

Figure 1. This diptych, reassembled from 25 
fragments, was excavated from sediment 
trapped inside a large storage jar on the Late 
Bronze Age Ulu Burun shipwreck. 

Previously, the oldest 
diptychs, of both ivory and 
wood and known as the 
oldest books in existence, 
had been found in a well at 
Assyrian Nimrud, in present 
day Iraq. These diptychs, 
made of walnut, dated to the 
8th century B.C.E., and we 
were interested to learn that 
Assyrian texts mention 

tion were a number of 
minute fragments 1 mm by 2 mm or smaller. 

Because the fragments were so small, we decided to 
use scanning electron microscopy (SEM) to locate 
anatomical features useful for wood identification. 
When we looked at a diptych wood fragment under a 
dissecting microscope, we saw crystals on the wood 
surface, and its pores were filled with an unknown sub
stance. SEM permits much more detailed views of sur
faces, but the crystal structures, probably mineral salts 
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other woods, including box
wood, for writing boards and other small detailed items. 
Boxwood was also showing up regularly in the com
puterized wood identification program's results. We 
were supplied with an identified reference sample of 
boxwood (Buxus sempervirens) by Dr. Ella Werker of The 
Hebrew University of Jerusalem, Israel. The diptych 
wood's anatomical features were a positive match to 
Buxus sempervirens features, which convinces us that the 
diptych was carved from boxwood (Buxus species). 
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Figure 2. Five coated aluminum specimen stubs for 
scanning electron microscopy. A-D are fragments of 
wood from the Ulu Burun diptych, the world's oldest 
book; E is a sample ofBuxus reference wood. 

Figure 3. Scanning electron microscope (SEM) 
photography enables researchers to gain more 
detailed views of minute features. This photograph 
of diptych wood fragment A is a magnification of 70 
times actual size. 

Boxwood was prized in antiquity for its close grain, 
color, and texture, and because it was hard, strong and 
easily worked. It was used for many small, durable 
items, such as musical instruments, sculptures, furniture 
in-lay work, and combs. It is still used to make lice combs 
in modem Turkey. During the Late Bronze Age, the 
major source of boxwood for the Egyptians and the 
various Mesopotamian empires, whose written records 
mention many boxwood objects, was the Amnus moun
tain range in coastal northern Syria. Cyprus was also a 
minor supplier of boxwood during this time period. 

Because the prime sources of boxwood, northern coas
tal Syria and Cyprus, lie along the suggested course of 
travel of the Ulu Burun ship, and since boxwood is 
known to have been used for many small items demand
ing durability and aesthetic appeal in antiquity, it is 
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historically and geographically acceptable to suggest 
that the Ulu Burun diptych was made of boxwood. This 
suggestion has been verified by SEM analysis which 
shows that the wood used to construct the diptych is 
identical to the reference boxwood (Buxus semperoirens). 
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Figures 4 and 5. An SEM photograph of 
a diptych wood fragment magnified 200 
times (left) shows diagnostic rays (r), and 
scalariform perforation plates (s). 
Comparing photographs of the diptych 
fragments to an SEM photograph of the 
reference boxwood (Buxus) fragment 
magnified 200 times (right) enabled the 
authors to identify shared features specific 
to boxwood. 
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Hellenic Maritime Museum 
Piraeus, Greece 
by Patrick N. Hunt 

INA member Patrick Hunt, a Ph.D. student in archaeology 
at the Institute of Archaeology, University of London, con
tributed this description of the Hellenic Maritime Museum as 
the first in a series of notes about nautical museums around 
the world. 

The Hellenic Maritime Museum (Nautikon Mouseion 
tes Hellados in modem Greek) is appropriately placed in 
Piraeus, the ancient seaport of Athens. Its modem build
ing is in the park of Marina Zeas, on Akti Themistokleous 
in the Phreattis quarter of Piraeus, which could be ac
curately claimed among Greeks to have been an impor
tant site in maritime history for almost five millennia. 
For anyone interested in Aegean nautical history, this 
museum is well worth the 20-30 minute rail and bus hop 
from the Monastiraki station in Athens. 

Home to a range of 13,000 chronological exhibits from 
the Neolithic and Bronze Age periods to the Modem Era, 
the museum is comprised of twelve halls (over 1850 
square meters). It contains many excellent scale models 
of ships which are convincingly reconstructed (galleys, 
triremes, merchant vessels, droma, etc.), as well as many 
fine paintings on nautical subjects as one would expect 
in a museum. The unexpected full-size artifact frag
ments can be found here too: ancient anchors, column 
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piers, and personal effects recovered from their ar
chaeological contexts. 

Of interest to historians of Athens will be original 
sections of the Themistoklean Walls in Room 3. Themis
tokles chose Piraeus as the naval base of Athens and 
ordered walls built around the peninsula and its ap
proaches from Athens soon after the Persian Wars. The 
walls were completed by the beginning of the Pelopon
nesian War in 431 B.C. These excavated walls were 
incorporated into the museum about 1964 and 
demonstrate both the rich history of Piraeus as well as an 
auspicious and authentic location which few museums 
can boast. 

The Hellenic Maritime 
Museum at Piraeus, Greece, 
boasts a number of maritime 
exhibits, including this display 
of a trireme model. 



While one may often see in the museum a fierce 
nationalistic pride in such a long maritime history, the 
Byzantine collection alone (Room 4) is a prize for many 
who hear little about this often-silent period, not so much 
ignored as overwhelmed by Ottoman history. Some 
Venetian empire material is also on exhibit, rightfully so 
when one considers the imposing remains of the harbors 
at Nauplion, Heraklion, Chania, and the fortress of the 
Acrocorinth. Other rooms in the museum are devoted 
to later period material up to the last World War, and the 
courtyard outside has many relic portions of ships and 
nautical objects, all important for that referent of true 
scale often missing in other museums. 

Facilities also include a modem projection and lecture 
hall for potential conferences equipped with a public 
address system and lighting for slide lectures, and a 

maritime library. Of the more than 9,000 volumes in the 
library, many are old and rare editions not to be found 
elsewhere in the world, including documents and maps 
from a wide range of periods. The museum also has 
produced an excellent handbook which carefully details 
the exhibits with fine color photographs and many 
reminders of the importance of maritime history to a 
country wherein one is never more than 50 miles from 
the sea. 

The museum hours currently listed are every morning 
(except Monday) and also Sunday afternoon. Should 
one wonder otherwise on a holiday or just to be safe, it 
would be wise first to telephone the museum from 
Athensat45-16-264or45-16-822,particularlyifafineday 
when museum staff may smell the good salt air off the 
gulf and decide to sail instead. 

Glass Wreck Exhibit To Open 
An exciting exhibit ill. a new hall, specially built by 

the Turkish government, is Scheduled to open Sun~ 
day, June 17, in the Bodriun Museum of Underwater 
Archaeology. A large tum-out is expected for the 
official opening, which will be attended by many 
local, national and international dignitaries. The hall, 
located within the keep of the Crusader castle which 
houses the museum, features the hull and cargo of the 
Glass Wreck, the 11th century A.D. Islamic ship ex
cavated by INA from 1977 to 1979. 

For the past 10 years, INA staff and volunteers 
have worked to prepare the cargo and vessel for this 
exhibit. The centerpiece of the display is the 
reconstructed ship (see INA Newsletter 15/3). Al
though only 20% of the hull survived, mainly the 
bottom and part of the port side, careful recording 
and study of the timbers enabled reconstructors to 
define much of the ship. The timbers, which were 
extremely fragmentary, were chemically treated and 
reassembled in the Ship Hall. They are supported by 
steel stanchions and braces, extended upwards to 

·. 

29 

in<il(:at~ the hull's .fol:rner shape .. Since Visitor5may .. 
riot U:nderstand the dimensions Ofthe. ship from the .· ... 
spai5eremams, this represeritciHon will anow'themto i 
expeii.erice its full size and design. ·•· . . ··· • · 

Iri addition to this steel II ghe>Sting", a wooden 
replica ofpart of the starboard side, loaded With 
origill.at cargo, shows how the ship was c()Jl.structed . 
and carried its trade goodS. The Glass Wreck is the < 

eadiesfpreserved example of ahullwhose shapeWas · .. 
detel:mlned geometricrulf For the iirSfHme Since its it 
sinkill.g almost 1,000 years ago, visitorscanOru:e agam 
view a ship that illustrates the originshfiriodetn ship 
coristrudion. 

Thehiill also features the cargo andvariousaspects 
of shipboard life. Iri addition to displaying shipboard · · 
tools and fishing equipment, the exhibit also fOcuses on 
leisure actiVities stidl. a& Chess playing, 'the spectaCular 
colleCti<m oflslamic glass, the largest, rn~t ~ax;ea <lrid . 
mostcomplet~ everfoun~ is already hoUsed in a special · 
GlaSS Exhibit in another muset.un haiL ·•·· .. · •• 

. . 
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NEWS&NOTES 

As we go to press, word has reached us of the death of Peter 
Throckmorton, whose discoveries in Turkey laid the groundwork for 
INA's research there and for founding of the Bodrum Museum of 
Underwater Archaeology. 

On March 26, while visiting IN A, 
Dr. Vassos Karageorghis, former 
Director of the Department of An
tiquities of the Republic of Cyprus, 
presented an illustrated lecture en
titled "Some Recent Discoveries in 
the Late Bronze Age of Cyprus." 
During Dr. Karageorghis' s tenure as 
Director of the Department of An
tiquities, Michael Katzev and his 
team excavated and reconstructed 
the Kyrenia shipwreck. The fled
gling AINA, precursor to INA, had 
its first office in Cyprus. 

Since then, many INA students 
and scholars have enjoyed the 

professional and personal courtesy 
of Dr. Karageorghis. It was, there
fore, a pleasure for us to return some 
of his hospitality. While Director of 
Antiquities, Dr. Karageorghis held 
all excavators on Cyprus to the 
highest standards of archaeology, 
with his own excavation reports, 
books and articles setting an ex
ample for others to follow. We wish 
him well in his "retirement," al
though we understand that he will 
be as busy as ever, devoting himself 
to still further publication. 

.......... 

First Marian Cook Fellowship Awarded 
As a result of a generous gift 

from former INA Board of Direc
tors Chairman Marian Miner 
Cook, the first award of a fellow
ship in her name has been made to 
Jerome Hall, a Ph.D. candidate in 
the Nautical Archaeology Pro
gram. The gift was matched 
equally by Texas A&M and 
resulted in the establishment of 
the Endowed Fellowship. 

Jerome has worked with INA 
for three excavation seasons on the 
Late Bronze Age shipwreck at Ulu 
Burun in Turkey and is preparing 
to mount his own excavation, the 
Monte Cristi Shipwreck Project, in 
the Dominican Republic during 
the summer of 1991 (see INA 
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Newsletter 15/2). His dissertation 
will be based on an analysis of this 
wreck. 

Mrs. Cook has had a long as
sociation with nautical archaeol
ogy. It began when she and her 
late husband John Brown Cook, a 
founding director of IN A, and 
their sons became involved with 
the Kyrenia Ship Project, con
tinued through to her IN A Chair
man years, and is maintained in 
fine family tradition by her son 
Gregg, who is a Director of INA 
and the IN A Foundation. 

Congratulations are extended 
to both Mrs. Cook and Jerome 
Hall. 

30 

A "Letter from the Library" by 
Dr. George F. Bass, INA's ar
chaeological Director, was the main 
feature of the April 1990 Newsletter 
of the Archaeological Institute of 
America. Nautical archaeology has 
been greatly influenced by George 
Bass and those who have worked 
with him. The letter is a view of how 
Bass works to understand the 
shipwreck and its contents, focusing 
on the idea that there are no miscel
laneous finds on shipwrecks; that 
everything aboard a ship has a pur
pose. 

The second annual Maryland 
Maritime History Essay contest 
sponsored by the Maritime Com
mittee of the Maryland Historical 
Society and the University of Bal
timore Educational Foundation is 
underway. Subjects for prospective 
authors should center on the 
maritime history in Maryland be
tween the years 1600 and 1800 and 
can include all aspects of seafaring 
and maritime activities. Papers 
should rely on primary source 
materials and should not exceed 
6,000 words in length. 

The deadline for submission is 11 
January 1991, and cash awards will 
be given to the top three papers. For 
further information, write to the 
Maritime Essay Contest, The 
Maryland Historical Society, 201 W. 
Monument St., Baltimore, MD 
21201. ......... 

The Society for American Ar
chaeology (SAA) recently released a 
major report on actions to save the 
past for the future. The report docu
ments the problems of looting and 
vandalism in the United States, and 



includes guidelines for education 
and further research by profes
sionals, amateurs, and interested 
groups. 

Also included are excexpts from 
papers discussing looting and van
dalism including problems on 
shipwreck sites. 

This clearly written and thought
provoking report, Actions for the 
'90s, is available for $6 from the 
SAA, P.O. Box 18364, Washington, 
DC20036. 

The annual meeting of the Board 
of Directors was held at The Man
sion on Turtle Creek in Dallas on 
January 19, 1990. Twenty-three of 
29 Directors were able to attend the 
meeting which was preceded by a 
gala dinner the evening before. 
George Bass, Cemal Pulak, Jim Par
rent, and Fred Hocker made presen
tations describing some of INA's 
recent projects. 

The National Endowment for the 
Humanities has asked us to an
nounce the October 15 deadline for 
Interpretive Research Program 
grants which are designed to assist 
scholars in collaborative or multi
year projects that cannot be ac
complished through individual 
one-year fellowships. All topics in 
the humanities are eligible, and 
projects are expected to lead to sig
nificant scholarly publications. 
Awards usually range from $10,000 
to about $150,000 for up to three 
years, depending upon the size of 
the project. The deadline is October 
15, 1990, for projects beginning no 
earlier than June of the next year. 
Further information is available 
from the Intexpretive Research 
Program, Room 318, Division of 
Research Programs, 1100 Pennsyl
vania Avenue, NW, Washington, 
DC 20506. 

Meadows Professorship Established 
In Biblical Archaeology 

Mr. Curtis Meadows, President 
of the Meadows Foundation of Dal
las, received a standing ovation at a 
gala dinner preceding INA's annual 
meeting when he announced a gift 
of $200,000 to establish the 
Meadows Professorship in Biblical 
Archaeology. The gift will be 
matched by $200,000 from Texas 
A&M to create an endowment. The 
income will allow the chosen 
professor to have research time, free 
of teaching, that will often be spent 
on INA projects. It will enable the 
Program to fill the demand for in
struction in the archaeology of the 
Holy Land and will provide stu
dents the opportunity for field re
search in that area. 

The Meadows Foundation was 
created in 1948 by Algur H. 
Meadows, with his wife Virginia, to 
benefit the people of Texas. Today, 
the Meadows Foundation benefits 
programs throughout Texas in 
health, education, arts and culture, 
social services, and civic endeavors. 
Over 1,300 institutions and their 
subdivisions have received grants 
since the Foundation's creation. 
Operations, programs, endow
ments, capital projects, and research 
have all been funded by Meadows 
Foundation grants. It is one of the 
largest private foundations and 
among the twenty largest in the na
tion. 
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Harold E. Edgerton 
On December 28, 1989, I had 

the honor, as Vice President of 
the Archaeological Institute of 
America, to present to Dr. 
Harold E. Edgerton that 
Institute's Pomerance Award 
for Scientific Contribution to 
Archaeology. It pleased me 
that in presenting the award I 
could mention that one of 
INA's planned projects is to ex
plore an important wreck we 
located with a side-scanning 
sonar "Doc" Edgerton 
designed and provided to us 
back in 1%7. And I could com
ment on the hours "Doc," a 
famed engineering professor at 
MIT, spent listening to ar
chaeologists, because of his in
satiable curiosity about 
everything. He was noted for, 
among other things, perfecting 
the use of stroboscopic lights in 
high-speed photography (his 
documentary film "Quicker'n 
a Wink" won a Hollywood 
Oscar). 

When I first met Dr. Edger
ton, he was collaborating with 
Jacques-Yves Cousteau in ex
ploring the sea floor. I was 
only a graduate student. But 
"Doc" was the first person to 
take seriously my ideas for 
mapping ancient shipwrecks 
with stereophotogrammetry. I 
will not forget his encourage
ment. 

Dr. Edgerton accepted his 
award with the kind of witty 
but thought-provoking speech 
he was noted for. 

On January 4, "Doc" died of 
a heart attack at his beloved 
MIT. We miss him, but will 
always remember him. 

George F. Bass 
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NEWS AND NOTES 30 

This issue of the INA Newsletter features articles highlighting the potentinl of 
nautical archaeology in several different areas of the world. Two articles focus on 
the depth of information available from intensive study and analysis of seemingly 
inconsequentinl details such as a scratch on a pot or a wood fragment smaller than 
two millimeters on a side. 

Such research efforts are possible only through preservation of underwater sites 
and controlled excavation. Kevin Crisman's article discusses these issues and 
describes efforts in Vermont to make underwater sites available to recreational 
divers while preserving archaeological data. 

Kevin Crisman's drawing of the War of 1812 warship Eagle is based on 
meticulous measurements taken in near-zero visibility of its alxzndoned hull. 
Recorded from 1981 to 1983, the Eagle confirms written records of its construction 
in only 19 days and provides further information about the War of 1812 Lake 
Champlain fleet . 
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Member Contributions 
Welcome! 

We want to include you in future 
issues of the INA Newsletter. 

Do you have an experience you 
would like to share with IN A mem
bers? A trip? A photograph? A 
museum or site you've been to? A 
news item? A book you've read? A 
conference you've attended? A sug
gestion? 

We're interested in what you have 
to say and contribute. Send submis
sions and queries to: 

Editor 
INA Newsletter 
P.O. Drawer HG 

College Station, TX 77841-5137 

Written submissions should be 
limited to 1,000 words and are subject 
to approval and editing. Please clear
ly mark everything with your name 
and address so we can return it to 
you. We cannot be responsible for 
items lost by the postal system, so 
please do not send original illustra
tions or photographs. Detailed format 
information available upon request. 

The IN A Newsletter is published quarterly. 
Editor: Cheryl Haldane 
Publisher: Diana Thornton. 



ENDOWMENT SUPPORT 

FOR INA 

In 1973, INA was only a dream backed by pledges from founding directors 
amounting to $50,000 annually for our first three years. INA has in the succeeding 
17 years grown into a prominent institute with a solid record of research and 
publication. Annual expenses have grown to more than $800,000; these do not 
include funds from Texas A&M University which now pay faculty salaries to most 
of INA's original academic staff. During these years of growth, one thing has not 
changed. INA staff salaries remain dependent on annual giving. With a proven 
record of success, it is time that IN A be able to offer job security to employees who 
have devoted up to sixteen years of service to the institute. 

We have, therefore, begun to raise an endowment, starting with the modest goal 
of $900,000. We are especially pleased that in December we were awarded a 
Challenge Grant of $225,000 from the National Endowment for the Humanities. 
Every three dollars we raise will be matched by one dollar from the NEH. In their 
own words: 

The NEH grant is both a challenge and an honor: it challenges the recipient 
institution to make a strong case to its donors and, at the same time, helps in the 
fund-raising effort by recognizing the institution in the nationwide competition for 
these awards. 

INA is to be counted among the few. Of 166 applicants for NEH Challenge 
Grants, only 41 were successful. And INA received the only award in the state of 
Texas. 

The plan for the funds as they are raised and matched is to use them in three 
major ways. Some will be used to help pay for the Turkish Headquarters we are 
building. Most of the funds, however, will be put into the Institute of Nautical 
Archaeology Foundation, created to hold endowment money for INA; the interest 
from these funds will be used to pay staff salaries and to maintain the headquarters. 

We have received gifts or pledges totalling $131,000 to date, moving us steadily 
towards our July 1990 goal of$175,000. 

The INA Newsletter is our means of keeping INA members informed of the 
research their donations help make possible, and has never been used to request 
additional funds from them. In this case, however, we want members to know of 
this endowment campaign, with the exceptional opportunities matching NEH 
funds allow. Gifts to the endowment in any amount may be made to the Institute 
of Nautical Archaeology and sent to it at P.O. Drawer HG, College Station, TX 
77841-5137. 
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Nautical Archaeology in the Americas: 
A View from 1990 
by Kevin J. Crisman 

Kevin Crisman will join the graduate program in Nautical 
Archaeology at TeXlls A&M as an assistant professor in the 
fall. He specializes in New World shipwrecks and seafaring as 
well as historical archaeology. Kevin graduated from TeXlls 
A&M with an M.A. from the nautical archaeology program, 
and recently received his Ph.D. in American Studies from the 
University of Pennsylvania. 

The transition between decades has traditionally been 
a time for planting temporal milestones, an opportunity 
for people and societies to pause and examine the ac
complishments and failures of the ten years that recently 
passed into history. It is also a time to set new goals and 
to make new resolutions for the future. As we leave the 
1980s and hail in the 1990s, it is appropriate to take stock 
of nautical archaeology in the western hemisphere. By 
briefly examining three areas of concern, namely the 
management and protection of archaeological sites, the 
role of technology in archaeology, and research and 
scholarship, the peaks and pitfalls of the 1980s can be 
examined, and some goals for the 1990s can be estab
lished. 

The question of how to manage and protect 
shipwrecks and other maritime-related sites has been 
one of the central problems of New World nautical ar
chaeology during the past decade. There is a very good 
reason for this: the limited resource base is being swiftly 
obliterated by development, souvenir hunting, and 
professional treasure hunting. Of the three, treasure 
hunting is by far the most damaging. The disturbance of 
sites by shore-side developers and sport divers can in 
most instances be attributed to ignorance and averted by 
a little education; treasure hunters, on the other hand, 
have made careers out of the exploitation of historic 
wrecks. The list of significant wrecks damaged or 
demolished has unfortunately grown during the 1980s, 
and includes episodes that received a great deal of 
publicity but resulted in minimal gains in archaeological 
knowledge of our maritime past. 

The news on the management and protection front 
has not been all bad; there have, in fact, been a great many 
encouraging developments. The passage of the Aban-
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doned Shipwreck Act (S. 858) by Congress in April of 
1988 was one of them. By removing wrecks from the 
jurisdiction of the Federal Admiralty Court and turning 
them over to the management of the individual states 
(and hence removing them from the reach of Admiralty 
salvage laws), Congress vastly improved the climate for 
protecting historic wrecks in the United States. The 
Shipwreck Act is not a panacea, by any means: while 
some states have taken a very active role in the care and 
study of shipwrecks (Maryland, South Carolina, Texas, 
and Vermont, for example), others have ignored their 
responsibilities or have even sanctioned the work of 
treasure hunters. However, there are signs that the 1990s 
will see an increasing number of state preservation of
fices taking action on behalf of the shipwrecks in their 
waters. 

Perhaps the most gratifying developments of the 
1980s have been the grassroots efforts by people from 
outside of the archaeological profession, particularly 
members of the diving community, to record and protect 
shipwrecks in their regions. The prevailing attitude of 
the previous three decades, "I saw this artifact on the 
bottom, therefore, it belongs to me," is being slowly 
replaced by the recognition that a historic wreck stripped 
of every artifact has lost much of its informational value 
to archaeologists and its aesthetic value to divers. 
Avocational maritime preservation groups have been 
instrumental in bringing about this change by educating 
the public and involving sport divers in shipwreck map
ping projects. 

I have had personal experience with two particularly 
effective maritime history education programs. The first 
of these was initiated by the Maritime Archaeological 
and Historical Society (MAHS), a Washington, D.C.
based, non-profit organization founded by Dr. William 
Eddy and several associates. In 1984 MAHS began offer
ing a ten-week "Introduction to Underwater Archaeol
ogy" course to sport divers and interested laymen. The 
60 to 70 students who attend the courses each year hear 
professional archaeologists and historians lecture on the 
history of underwater archaeology, archival research, 
techniques of underwater surveying, recording and ex-



cavation, ship construction, and archaeological ethics. 
Many of the program's graduates have gone on to serve 
as able assistants in state and National Park Service 
shipwreck studies. 

A second model program was established by Lake 
Champlain historian and diver Arthur Cohn in 1985. 
Working closely with Vermont state officials, Cohn 
designed an Underwater Historic Preserve system that 
provides divers with access to wrecks and at the same 
time protects the lake's historic resources through educa
tion. Mooring buoys were positioned around selected 
wrecks, signs were placed on and beside the shipwrecks 
asking visitors to treat them with care, and brochures 
were distributed to explain the concept of an underwater 
museum. In the five years that the preserves have been 
open, the response to this system by hundreds of local 
and out-of-state divers has been remarkable. Easily 
removed artifacts such as deadeyes, winches, and tillers 
have all been left in place, and the wrecks still look much 
as they did when they were first discovered. Best of all, 
local divers have developed a proprietary feeling about 
the lake's history that will be far more effective than laws 
in preserving sites. 

The 1980s witnessed astounding advances in the tech
nology for finding, examining, and recording under
water sites. Electronic tools that existed at the beginning 
of the decade--computers, side-scanning sonar, mag
netometers, and underwater video, for example--under
went substantial improvements in their capabilities, and 
became relatively inexpensive and widely available. 
Remotely-Operated Vehicles (ROVs), which entered the 
1980s as a relatively small number of bulky prototypes, 
have since been reduced in size, equipped with im
proved cameras and electronics, and produced in ever
increasing numbers. Beyond a doubt, the decade's most 
exciting new tool for underwater archaeology is the 
Sonic High Accuracy Ranging §t Positioning System 
(SHARPS), invented by INA Director Martin Wilcox 
(INA Newsletter 15/2). With this system archaeologists 
working in murky or deep waters can now record a site 
quickly and with a degree of accuracy that was pre
viously unknown. 

The limitations of human physiology and com
pressed-air SCUBA equipment have until recently 
restricted archaeologists to shipwrecks lying under less 
than 150 feet of water, but the advances in undersea 
technology are making depth an increasingly irrelevant 
factor. Side-scanning sonar and towed video-camera 
units have made it possible to locate wrecks in very deep 
water, and manned submersibles and ROVs have per
mitted their systematic exploration. In this decade we 
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An innovative program created Underwater Historic 
Preserves in lAke Champlain. A moored buoy and a sign on 
the lake bottom invite divers to visit the wreck of the schooner 
General Butler and remind them to leave it as they found it. 
After several years, the wrecks are still much as they were when 
discovered. 

This ship's wheel and the pulley blocks beneath it from an 
1860s-vintage schooner sunk in lAke Champlain illustrate the 
dilemma of nautical archaeology in the Americas: shipwrecks 
are a finite, and often fragile, resource. (Photo of wheel: John 
Butler, courtesy of the Vermont Division for Historic Preser
vation; other photos courtesy of the lAke Champlain Maritime 
Museum) 

have been treated to spectacular video and still-camera 
pictures of intact ships, including the 1853-vintage Arctic 
exploration ship Breadallxme and the War of 1812 
schooners Hamilton and Scourge. The discoveries of the 
liner Titanic and the German battleship Bismarck have 
demonstrated that even the very deepest depths of the 
oceans are now accessible. 

Sonar and ROV shave opened the door to a previously 
untouched store of maritime heritage, but in many of the 
1980s-era deep-water explorations, archaeology played 
a disappointingly minor role. Intact wrecks became sites 
for testing the capabilities of new equipment, and ar-
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tifacts were sometimes recovered simply to demonstrate 
that they could be recovered. Archaeologists were often 
absent from deep-water projects, or if present, they were 
there as observers rather than as participants. As a 
result, many of the shipwrecks that were located were 
inadequately recorded and published. 

In many ways, the current situation in deep-water 
archaeology is similar to that of underwater archaeology 
in the 1950s and 1960s. At that time divers and ar
chaeologists, understandably intrigued by SCUBA 
equipment, air lifts, and other gadgets, spent more time 
writing and talking about the tools and techniques they 
used rather than about the ships they were finding. 
Presumably, as the novelty of the latest technological 
achievements wears off, the focus will shift to archaeol
ogy, and we will begin to see results that truly increase 
our knowledge of ships and seafaring in the Americas. 

And how has nautical archaeology fared in the areas 
of research and scholarship during the past decade? 
After a shaky start in the 1960s and 1970s, the field has 
finally gained widespread acceptance as a legitimate and 
worthwhile contributor to the study of human history. 
The number of archaeologists specializing in the study 
of ships and maritime history has increased every year. 
An enormous amount of fieldwork has been undertaken 
over the past ten years, and most large bodies of water 
in and around the North American continent have 
hosted archaeological projects. The abstracts for this 

year's Conference on Historical and Underwater Ar
chaeology reveal an amazing diversity of current re
search topics, among them an 18th century British 
warship in Florida, a 1557 shipwreck in Bermuda, a 
19th-century steamboat in Texas, colonial-era small boat 
remains in Maryland, surveys along the coast of Belize 
and around the island of St. Eustatius, Mississippi River 
"ghost boats," and the use of Spanish archives to docu
ment early voyages of discovery. 

If there was an obvious shortcoming in nautical ar
chaeology in the 1980s it was in the failure of many 
archaeologists to adequately publish their findings. 
Each year newspaper articles and television spots 
describe exciting new underwater discoveries, and 
during the next few years we read short interim reports 
on the continuing excavations. After the fieldwork is 
completed nothing more is heard or seen about most 
projects. Books or monographs that detail the findings 
of New World shipwreck studies are exceedingly rare. 
Certainly carrying a project through to publication is no 
easy task: a few exciting weeks of excavation must be 
followed up by many tedious years of conservation, 
analysis, archival research and writing. Nevertheless, 
the end product of archaeology is knowledge, and if 
what has been learned is not shared with colleagues and 
the public, then the work has produced nothing of lasting 
value. 

Nearly every shipwreck excavation yields a few enigmatic 
artifacts such as this example, a shovel retrieved during the 
archaeological study of the War of 1812 Lake Ontario brig 
Jefferson While easy to identify, it is more difficult to discover 
why the shovel mzs on board a sailing warship, and what sort 
of material it was intended to move. The best guess at this time 
is that it was a snow shovel, used to clear the decks during the 
winter months when the ship was trapped in the harbor by ice. 
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The Jefferson also yielded two enigmatic large, lens-like, 
glass disks. The purpose of the disks was at first a mystery, but 
extensive research in historic documents eventually provided a 
likely answer: deck lights. Deck lights, inset into the decks of 
wooden vessels and held in place with a copper band, allowed 
natural light to filter down into the lower decks of a ship. 
Equipment manifests for the Lake Ontario fleet indicate that 
several dozen "patent deck lights" were delivered in 1814. 

These artifacts well illustrate the point that archaeology is not 
simply the recovery of artifacts: the recovery must be followed 
by research, analysis, and publication if the finds are to have any 
meaning or importance. (Drawings: Kevin Crisman) 
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Much was accomplished in New World nautical ar
chaeology in the 1980s: the Abandoned Shipwreck Act 
expanded the power of states to manage and protect their 
underwater sites, significant additions were made to the 
ru. chaeologist' s tool chest, and scores of research projects 
added to our knowledge of seafaring in the western 
hemisphere. 

Clearly there is unfinished business that must be dealt 
with in the 1990s. The depredations of treasure hunters 
on the maritime heritage of the Americas must be con
trolled. Laws can help, but public education will ul
timately decide the issue: only when the public decides 
that the looting of underwater archaeological sites is 

The Burlington Bay Horse Ferry was located in 
Lake Champlain in 1983 and documented by 
Kevin Crisman for the Vermont Division of His
toric Preservation in 1989. Horse-powered ferry 
boats were a very popular means of crossing lakes 
and rivers in North America during the 19th cen
tury. The mechanism of this boat, called the 
Langdon Wheel, was commonly used between 
1820 and 1840. Two horses walked upon the large 
horizontal wheel located under the main deck, and 
their motion was transmitted by iron gear wheels 
and transmission shafts to a pair of paddle wheels. 
Until the Lake Champlain wreck was discovered 
and archaeologically recorded, almost nothing was 
known about the design and construction of this 
unusual type of North American watercraft. 
(Drawings: Kevin Crisman) 

unacceptable behavior will it stop. Nautical ar
chaeologists must improve their publication record, both 
to share information with other researchers and to 
demonstrate to the public what scientific studies of 
shipwrecks can achieve. The study of the sunken, buried 
remains of ships and cargoes can provide a comprehen
sive understanding of our maritime past, an under
standing that cannot be acquired from any other source. 
For the 1990s, nautical archaeologists must resolve to 
learn more from, do more with, and share more of, their 
unique window on the history of seafaring in the 
Americas. 

THE BURLINGTON BAY HORSE FERRY · RECONSTRUCTED DECK PLAN 
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A Reconnaissance 
Along the Coast of Oman 

by Robert K. Vincent, Jr. 
with Jeremy Green 
INA's work continues to provide new information 

about ship construction and cargoes in the Mediter
ranean Sea. This work is complemented by excavations 
and research by the Department of Marine Archaeology 
at the Western Australia Maritime Museum on 
shipwrecks of Southeast Asia and China of the 13th to 
17th centuries. With these two areas becoming more and 
more defined, it makes sense to discover and document 
the seafaring tradition of the seas between them: the 
Western Indian Ocean and the Eastern Seas. 

We know from historical evidence that Arab traders 
visited China in the 9th century A.D. and that they had 
lasting influence on the East. But it is disappointing that 
so little is known about the ships they sailed from ar
chaeological research. With the growing corpus of infor
mation on Southeast Asian ships, it is appropriate to look 

An impression of an early Mesopotamian cylinder 
seal illustrates the shape and some features of 
construction of third millennium watercraft. 
Excavations at Ra's al Junayz have produced a piece 
of bitumen with reed-bundle impressions on one side 
and barnacles on the other, suggesting a sea voyage 
by a vessel of similar construction. (Drawing from 
Oman: A Seafaring Nation) 

at the other end of the sea trade route for ships and 
cargoes. The Sultanate of Oman, strategically located on 
the Arabian Gulf and along the trade route plied by 

vessels using seasonal Monsoon 
winds to sail between the Indian sub
continent and East Africa, is a prime 
candidate for traces of seafaring ac
tivity. In addition, the recent con
struction of a traditional Omani sewn 
ship by Tim Severin had created a 
great deal of excitement in Oman. 
Based on the legend of the Sinbad 
Voyages, Severin and his crew sailed 
their vessel from Muscat to the south 
coast of China. 

The site of Sumhuram overlooks the estuary of Khawr Rhori, which is 
sealed from the sea by a beach. Sumhuram dates to the first century 
B.C. and is thought to have controlled the frankincense trade as well as 
trade in goods from the Orient. (Photo: Robert Vincent) 

In the early 1980s, I was living and 
working in the Sultanate, and Jeremy 
Green, head of the Department of 
Maritime Archaeology of the Western 
Australia Maritime Museum, oc
casionally travelled between his work 
in Western Australia and Britain with 
a stop in Muscat for refuelling. Jeremy 
and I have a relationship that encom
passes the Kyrenia Ship Project, a sur
vey off Salamis, Cyprus, with Dr. 
Teddy Hall of the Oxford Research 
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Laboratory, and the Mombasa Wreck 
Excavation. It seemed natural for us to 
get together and investigate the pos
sibilities; that is, to undertake a recon-
naissance of potential archaeological 
resources, to determine the feasibility of 
defining suitable areas for study in 
Oman, and to define the logistics in
volved in a full-scale project. 

UNITED ARAB 
EMIRATES 

/ 
/ 

The first logistical problem en
countered was obtaining a visa for 
Jeremy. Oman had long been a closed 
country and access to it was limited to 
individuals working in the country and 
their immediate families . So, while we 
corresponded about the project begin-

- ·- I Ras al 
Haad 

ning in the summer of 1982, it wasn't 
until March of 1987 that permission was 
secured, a visa issued, and Jeremy ar-
rived in Muscat. 

Before Jeremy arrived, I had deter
mined areas of historical interest where 
maritime activity had occurred and/ or 
where navigational dangers existed. 
Our first effort was off the northern 
rocky coast just outside the harbor of 
Muscat. We dived with Dr. Rod Salm, 
who was working with the Internation
al Union for the Conservation of Nature 
and hired by the Department of 
Tourism to produce a coastal zone 
management plan. Because Rod had to 
inventory the characteristics of the 
seabed, he had dived and snorkeled all 
along the coast and was well equipped 
to give us guidance. Our visual search 
dives there, coupled with discussJons about Rod's earlier 
investigations, suggested that outside the harbor was not 
going to be productive, at least close to shore. Unfor
tunately, we couldn't get inside the harbor because it 
held the Sultan's palace and a small naval base. In addi
tion, the two Portuguese Forts of Jalali and Mirani, con
structed in 1587 and 1588, respectively, stand on arms of 
rock guarding the city settlement of Muscat and are used 
by the military. So, while Muscat Harbor is a suitable 
search area, permission of the highest order would be 
needed. 

The next day Jeremy departed by air for Salalah, a 
famous watering place for vessels involved in the trade 
with Africa. It is the only location on the Arabian penin
sula where the Monsoon comes ashore, and the mois-

- ·- ·- ·- ·- ./\. 
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ture-clad mists that envelope the foothills nourish almost 
tropical vegetation. As such it has been a source of 
natural trade goods and a place of welcome respite from 
the bleak harsh coasts. But almost paradoxically, one of 
Arabia's most important historic trade goods, frankin
cense, which exists only in several specialized arid 
regions of the Middle East, is found here. It is believed 
that the major city-site of Sumhuram, excavated by the 
near-legendary Wendell Phillipps, controlled both the 
trade of frankincense (and myrrh) when the demand in 
the West was incessant and the trade of goods from the 
Orient. Sumhuram, which has been dated from the first 
century B.C., is situated on a prominence overlooking 
what is now a small estuary which is now blocked by a 
beach barrier. Jeremy was only conducting a land recon-
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holds great promise as a major station in 
the East-West trade, for its first and most 
significant find was a sherd inscribed 
with Harappan script, thus dating it to 
about 2,400-2,000 B.C. Subsequent ef
forts have yielded a settlement made of 
well-built mudbrick houses, and, most 
interestingly, a piece of bitumen with im
pressions of bundles of reeds on one side 
and barnacles on the other, suggesting a 
sea-voyage in an Indus Valley boat. 

Khawr Sham, one of the deeply-indented, sheltered bays of . 
Musandam Peninsula, offers both protection and danger to passmg 
vessels. While the rocky headlands provide safe anchorage in times 
of bad weather, any ship blown against them would quickly sink into 
deep water. (Photo: Robert Vincent) 

We progressed along the coast to Ra' s 
al Hadd and over to the inlet of Khawr al 
Jaramah. The rocky nature of the coast, 
the number of settlements in the area, 
and the known navigational point of Ra' s 
al Hadd for East-West travellers were 
aspects that led us to conclude that here, 
too, a survey would be well worth it. But 
such a survey over such a large area 
would necessitate using a vessel with 
remote-sensing equipment and divers 

naissance there, but his assessment of Khawr Rhori (as 
the area is called), confirmed mine-that this enclosed 
area would be an excellent location for a survey. 

Upon his return, Fran Vincent joined us as we em
barked on the third leg of the reconnaissance. We 
bundled into a Land-Cruiser to journey to the southeast 
coasts to link up with John and Lesley Weigold of the 
Desert Regiment of the Sultan of Oman's Army. Our 
goal was to drive an area of beach between the fishing 
village of Al Ashkarah and the headland of Ra' s Jibsh, a 
four-hour trip along a natural graveyard of grounded 
vessels. Indeed, there were a variety of beached ships 
from small fishing boats to freighters. Certainly out in 
the surf there were even more hulls, but our assessment 
was that the long reaches of waves pounding on the 
sandy bottom and seas would have severely damaged 
any wrecks and that it would be a very difficult area to 
survey because of the shallow water, bad visibility and 
turbulence. We hoped our next stop would offer better 
conditions, and we departed for the more rocky coasts 
with an apex at Ra's al Hadd. 

Just south of Ra's al Hadd we visited the beach area 
known as Ra's al Junayz, which is famous as a nesting 
place for green sea turtles and for excavations conducted 
through the Oman Ministry of National Heritage and 
Culture by Dr. Maurizio Tosi of the Naples Oriental 
Institute and Dr. Serge Cleuyiou from France. The site 
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who would be ready to check out any 
significant areas or targets. 

With this relatively arduous desert journey com
pleted, we began the last leg of our search. Boarding an 
early morning light aircraft, we flew north to Musandam 
Province, the peninsular region jutting into the Strait of 
Hormuz that was being developed and operated by the 
Musandam Development Committee, the entity with 
which I was working. After arriving at the fishing and 
date town of Diba' al Bay' ah, at the northeast end of the 
Gulf of Oman, we boarded the Fisheries Research Vessel 
of the Musandam Development Committee with Steve 
Martinson as its Captain. Steve was Director of the 
Fisheries Program and a specialist in fisheries develop
ment and training. Once underway, we headed along 
the shore to view the mountainous coast, where spec
tacular deep-indented fjord-like bays, really a desert 
Scandinavia, have long been used for seafaring amongst 
the small villages and for shelter in times of bad weather. 
Little did we realize how crucial these protective bays 
could be. 

After our first day's voyage about 75 km up the coast, 
we were anchored for the night when major winds began 
to blow. By the next day, gale force winds were blowing, 
and a Navy vessel belonging to the Sultan's forces had 
anchored in the protective lee of a major headland. With 
a schedule to meet and with our durable vessel, 
developed for fishing in the rough seas off of Western 
Australia, we rounded the comer to the Strait of Hormuz 



and into the gale. The storm added fact to our earlier 
observations that any vessel could easily be thrown onto 
the steep sea cliffs and then quickly sink into the rapidly 
deepening water. 

The conditions of the coast and weather provided 
both safety and yet danger to shipping. What about the 
history of seafaring in the region? Certainly trade had 
been passing through the area during the third and early 
second millennia B.C. when Dilmun, and Umm an-Nar 
in the Arabian Gulf, and Magan, probably Oman, were 
settlements that derived much of their commerce from 
the sea. All through the centuries, vessels of many 
nationalities, including the Portuguese who built a fort 
at Khasab, have passed continually by Musandam 
Province. Recent history related that pirate vessels of the 
Qa' asmi tribes of the Ra' s al Khaymah and Sharjah areas 
used to lie in wait in Musandam's placid bays, ready to 
attack and plunder trading vessels. But recent historical 
research by the ruling Qa' asmi family is questioning the 
illicit nature of their earlier enterprises. 

Musandam's cliffsides or its sheltered bays probably 
hold a number of wreck sites. To effectively search the 
coastline, which stretches more than 700 km, we would 
need a search vessel. Rod Salm, now inventorying the 
coastal zone in Musandam Province, may discover some 
wrecks and provide further information about 
shipwreck density and location in this area. 

The last area to be evaluated was viewed from the air 
as we returned to Muscat. About 2 km offshore in an 
otherwise open sea are a string of seven islands known 
as Juzur ad Daymaniyat. Several other "islands" string 
along from these seven but are submerged reefs. This 

A modern freighter wrecked along the coast 
south of AI Ashkarah offers silent support 
for the belief that this area may include 
many wrecks, but a pounding surf suggests 
that archaeological efforts could be better 
spent elsewhere. (Photo: Robert Vincent) 
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area, 65 km from Muscat harbor, is small enough to lend 
itself to a diver only search and survey. 

Our reconnaissance accomplished its objectives be
cause we were able to define the survey potential for 
several areas and evaluate logistical needs. We con
cluded that two areas, Khwar Rhori near Sumhuram, 
and the above islands, were best suited to surveys by 
divers. Two other areas, Ra' s al Junayz to Ra' sal Hadd, 
and Musandam were good candidates for a survey with 
a vessel. Given funding, a permit, a skilled core team, 
and assistance from the two local dive clubs, a survey 
could be started that would concentrate on areas likely 
to produce wrecks that, in turn, could fill in the gaps 
between East and West over all time periods. 
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Nautical Archaeology 
in Northern Europe 
by Fred Hocker 

Fred Hocker is a Texas A&M University Nautical Ar
chaeology Program Ph.D. candidate who has worked on INA 
ship reconstruction projects in Turkey and in the Netherlands. 
Fred has also worked closely with f. Richard Steffy for several 
years in the Ship lAboratory and has taught ship construction 
courses with him. 

In the summer of 1988, INA began its first project in 
northern Europe. Texas A&M University Nautical Ar
chaeology Program graduate students Sam Mark, Bob 
Neyland, and Mike Fitzgerald, under my direction, 
recorded the excavated remains of a small, 15th-century 
cog found in the new town of Almere, the Netherlands. 
The work was conducted in cooperation with and under 
the sponsorship of the Dutch Museum for Ship Archaeol
ogy in Ketelhaven, but was funded by INA and the 
International Experience (IAESTE). The recording of 
over 300 fragments, some five meters long and weighing 
over 85 kg, was completed by the end of August when 
the vessel was prepared for storage below the water 
table. As the latest cog yet excavated, the Almere vessel 
offers important clues to the development of shipbuild
ing in northern Europe during the period of transition 
from shell-first to frame-first construction. The 
reconstruction of the Almere cog is being carried out at 
Texas A&M, with publication to follow in the Flevobericht 
series produced by the Ketelhaven museum. 

INA is a newcomer to nautical archaeology in north
ern Europe, where careful shipwreck excavations began 
over 160 years ago. In 1822, the wreck of a late medieval 
barge was excavated and recorded in Holland by Cor
nelius Glavimans, a naval architect. With the publica
tion of a description and detailed drawings later in the 
same year, nautical archaeology in northern Europe was 
off to a good start. Archaeologists and antiquarians 
began to amass a considerable body of knowledge from 
hulls excavated under a wide variety of conditions. In 
the 1850s, the first of a long and spectacular series of boat 
and ship burials was excavated at Nydam, on the Ger
man-Danish border. Clinker-built Viking ships buried 
at Gokstad and Oseberg, on the Oslofjord in Norway, 
were particularly well preserved by the blue clay in 
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which they were entombed. Fresh apples buried with 
the Oseberg ship in the ninth century were still recog
nizable, and the wooden hulls could be removed, reas
sembled and studied in detail. These hulls, especially 
that of the Gokstad ship, are so impressive and complete 
that they are still the standards to which other clinker 
hull remains are compared. 

In the 1930s, the investigation of a series of burial 
mounds at Sutton Hoo, on the eastern English coast, 
revealed a royal ship grave containing goods from Scan
dinavia, MerovingianFrance, and the Byzantine Empire. 
The ship itself survived only as rows of iron rivets, which 
had originally fastened the planks together, and a stain 
in the sand. So carefully was this faint impression 
recorded that it was possible to reconstruct the shape and 
much of the construction of the ship with reasonable 
accuracy. At about the same time, the silted-in medieval 
harbor of Kalmar, Sweden was cleared and excavated in 
preparation for redevelopment; the remains of quite a 
few hulls from the Middle Ages and later were recorded 
and parts of the oldest, best-preserved ship were con
served for display. 

Also in the 1930s, the Dutch began the diking and 
draining of much of the Zuyder Zee, which had once 
been a principal highway for northern European 
maritime commerce. With the development of this land 
in the 1940s, shipwrecks dating back to the Middle Ages 
began to be discovered. The government authority 
responsible for the reclamation created a special division 
to investigate archaeological finds, and since then the 
staff of the Museum for Ship Archaeology in Ketelhaven 
has catalogued more than 400 shipwrecks ranging in size 
from small, open boats to immense deepwater mer
chantmen. 

In the late 1950s and 1 %0s, ship archaeology (as nauti
cal archaeology is normally called in northern Europe) 
took a great leap in scale with the discovery and raising 
of several major shipwrecks. Between 1958 and 1%2, 
archaeologists excavated a group of five Viking ships 
deliberately sunk in the early tenth century as part of a 
channel blockage in the Roskildefjord, Denmark. These 
vessels, collectively known as the Skuldelev ships, have 



since been conserved and reassembled in 
a museum overlooking the excavation 
site. In 1962, the remains of a large 
medieval ship were exposed in Bremen, 
Germany. The vessel was identified as a 
well-preserved cog of the late 14th cen
tury and recovered for study and preser
vation. The examination of the shape and 
construction of the Bremen cog 
revolutionized the study of cogs and 
medieval shipbuilding. 

By far the most impressive achieve
ment was the location and raising of the 
Swedish warship Wasa, sunk during her 
commissioning parade in Stockholm har
bor in 1628. The fifty- meter hull was so 
well preserved that it was eventually 
refloated and moved to a purpose-built 
facility for excavation of the thousands of 
objects, from sails to tableware to human 
remains, that filled the interior. Over 95% 
of this massive, heavily decorated hull 
was recovered and has been reassembled 

Nautical Archaeology Program graduate students Sam Mark, 
Robert Neyland, and Michael Fitzgerald unload a waterlogged 
timber from the dismantled Almere vessel. After cleaning, the 
timber and its features will be recorded at 1:1 scale. (Photo: Fred 
Hocker) 

to form the most popular tourist attraction in Scan
dinavia. 

These projects involved the solving of previously un
dreamt-of logistical problems, generally through the ex
penditure by national governments and corporate 
sponsors of amounts of money uncommon to archaeol
ogy: how much polyethylene glycol (PEG) would it take 
to conserve over a thousand tons of oak? How long will 
it take to treat a 24-meter long ship? In the end, these 
projects have had effects reaching far beyond the preser
vation of a few spectacular finds. All of these ships 
formed centerpieces of major new museums, and these 
museums in tum became leading centers for the ar
chaeological exploration of nort)lem European waters. 
The staff of the Wasa museum, under Carl Olof Ceder
lund, catalogued wrecks along the Swedish coast, while 
Ole Crumlin-Pedersen at the Roskilde museum directed 
the excavation of several important medieval wrecks in 
Denmark. The Deutsches Schiffahrtsmuseum in Bremen 
has concerned itself with maritime history on a broader 
scale and initiated a project to record all the existing 
historic small craft in Germany. A similar project in 
Sweden was partially sponsored by Cederlund and the 
Statens Sjohistoriska Museum, which is the parent 
museum to the Wasa. 

In England, nautical archaeology continued on a rela
tively minor scale, with excavations of several important 
wrecks, such as the Roman-era ship at Blackfriar's, Lon-
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don and the Saxon boat at Graveney, carried out by local 
historical groups and small archaeological staffs at the 
Guildhall Museum (now the Museum of London) and 
the National Maritime Museum under Peter Marsden 
and Sean McGrail, respectively. Several wrecks of 
Spanish Armada ships sunk off the coasts of Ireland and 
Scotland were investigated by Colin Martin and amateur 
groups. The leap in scale that had been taken in the 1960s 
elsewhere had to wait until the 1970s and royal involve
ment in an on-going project in the south of England. 
Since the 1960s, Alexander McKee had been searching 
for the Mary Rose, Henry Vlll's flagship, sunk in 1545. 
With a hardy and dedicated group of amateurs, McKee 
and the eventual archaeological director, Margaret Rule, 
had been operating on a shoestring to locate the site and 
determine the feasibility of a full-scale excavation. From 
1979, royal and corporate sponsorship on an immense 
scale allowed complete excavation, and in 1982, the rais
ing of the intact starboard side of the ship. The excava
tion pioneered techniques in the mapping of submerged 
hulls and data management for the thousands of small 
finds. 

In the meantime, the staff of the Dutch Museum for 
Ship Archaeology, under G.D. van der Heide, began to 
amass a growing body of comparative material, both 
hulls and inventories, for the Netherlands. Under its 
second director, Reinder Reinders, the Museum began a 
systematic campaign to investigate and publish a repre-
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sentative selection of Dutch shipwrecks. These wrecks, 
while generally smaller than the Bremen cog, are no less 
impressive in preservation and have provided the uni
que opportunity to study in detail chronological 
developments in ship design, construction, outfitting, 
and operation in the Netherlands. These ships have also 
provided important corroborating information for 
people studying the big ships: of the sixteen cogs now 
known, ten are from the polders. The strong Dutch 
influence on the design of the Wasa was already known 
(the designer was himself Dutch), but the use of Dutch 
construction methods is shown by comparison to con
temporary parallels excavated in the polders. 

As can be seen from the foregoing, the term "ship 
archaeology," preferred in Europe, is rather appropriate. 
Nautical archaeology in northern Europe has largely 
been the study of ships instead of the general study of 
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Recording ship's timbers full scale on 
transparent plastic film allows ship 
reconstructors to get intimately acquainted 
not only with individual timbers, but with the 
shipwrights responsible for the vessel's 
creation. Fred Hocker looks for minute details 
of woodworking techniques as he records the 
port garboard of the 15th century Almere cog. 
After all ofthe vessel's timbers have been 
drawn full-scale, many hours are spent at the 
laboratory reducing drawings to 1:10 scale 
with the assistance of a pantograph. 

maritime activity. This is partly due to the nature of the 
finds. In the Mediterranean, where the vast majority of 
historic wrecks consist of piles of pottery or other cargo 
remains and poorly preserved hulls, economic and com
mercial studies are a natural course of research open to 
the scholar. In northern Europe, hulls tend to be very 
well preserved, but cargos are relatively rare. Often this 
is because the ships excavated were not merchant vessels 
or had been deliberately buried-Mnry Rose, Wasa, nearly 
all of the known Viking ships. Where merchant ships 
have been found, historical circumstances have con
spired to rob the modem scholar of the cargos themsel
ves: the Bremen cog sank while still under construction, 
the merchant vessels from the Roskildefjord were 
deliberately sunk with loads of rocks. In the polders, 
where most of the excavated vessels were merchantmen, 
their cargos were salvaged from the shallow waters of 
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