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The Black Sea in antiquity supported a vibrant trade in raw materials and luxury goods between the Medi- Mapping of the shipwrecks was conducted using both
terranean and the hinterlands of Europe and Asia. In contrast to the Mediterranean, however, the Black Sea has a visual and acoustic recording, completed by flying the ROV
stratified water column with three distinct layers. The warm, low salinity, low density surface water is oxic, or well Hercules over each site in a line pattern at a constant alti-
oxygenated. Between 100 and 150 meters lies the suboxic zone, which has low levels of both oxygen and hydrogen tude above the seafloor. The cameras and multibeam so- = _ i e
sulfide. Finally, the anoxic layer consists of cold, dense, saline water that has no oxygen and is highly sulfidic. The nar gathered data which was later processed to produce : e .ate.en—rlgged. our very Nomﬁgf@ggzgf%?gaf[’/fkgf%ﬁffsfg Gl TV Y s

lack of organisms that feed on organic material in these oxygen-starved depths provides a uniquely preservative multi-image photomosaics and precise bathymetric (bot- e 8 imited 2007 excavation 1 orsecuring rigaing. Mast partner

environment for archaeological material. The Black Sea is effectively the world’s largest underwater museum. tom topography) maps. focused on revealing key
elements of the hull con- Closeup view of the forward end of Un-
struction. Fortunately the gﬁfg;ﬁgﬁtggf;g;ﬁg;gﬂo“—’”’“qm
site itself is a sediment

trap, quickly refilling excavated areas without any ap-

parent damage to the exposed hull. Sinop D is a fragile

monument and the technology to excavate it more ex-

tensively is still in development.

From Aldobrandino’s Li

Livres du Sante, France The 2001 UNESCO Convention for the protection of the Underwater Cultural Heritage (CPUCH*) chal- Hercules excavated each site using a combination of jet-
B lenges archaeologists to consider in situ preservation as the first option. The cost and technical challenges of tingand suction tools, and an assortment of paintbrushes and
deep submergence excavation and artifact conservation makes this a particularly appropriate philosophy for other equipment akin to the toolkit of an underwater archae-
deepwater sites in the Black Sea. In addition, CPUCH promotes public access to in situ underwater cultural heri- ologist. Tethered above, IFE's ROV Argus provided additional
tage. Recent developments in telepresence technology are already making remote monitoring and permanent cameras, as well as buffering the link between Hercules and
public access to deepwater sites feasible. The challenge for this new generation of ‘underwater museums’ is to our surface support vessel, the NATO ship NRV Alliance.
reconcile historical investigative goals with accessibility and sustainability. (* not yet ratified)

Two Byzantine Shipwrecks were the focus of our 2007 field season. The early medi-

Hercules' suction tool gently

lfts ajar at the Chersonesos A eval Chersonesos A shipwreck sank in suboxic depths south of the Crimean peninsula, and the
well-preserved early Byzantine Sinop D shipwreck lies fully in the anoxic zone off the coast
of Sinop, Turkey. Our ongoing investigation addresses deepwater preservation under differ-
ing levels of oxygen depletion, with a view to understanding the condition and conservation . e S = | | | :
requirements of both shipwrecks. At deepwater sites such as Chersonesos A and Sinop D, the N AN S e . rEy e g - B L T e
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wealth of information (including ancient DNA) that we would like to recover and analyze must

always be balanced against the cost and (at this early stage) unpredictability of the successful

long-term conservation of a large ceramic cargo. This season we recovered two Chersonesos

~ A jars at the request of the coastal state (Ukraine), and we anticipate exploring a ‘catch and
fh”e“éf’aocféiyféféﬁZ’fﬁéﬁ?ﬁé@@?ﬁ?ﬂ?t release’ strategy on future expeditions. After the jars and their contents have been recovered and ana-
centuries CE lyzed (a relatively swift and easy operation given the lack of marine concretion) they will be returned to

the area of the site, and secured on custom-designed racks as part of an evolving interpretive display.

At each shipwreck we deployed conservation experiments and applied a different model of nautopsy, a

set of protocols. f_or S|t§ re_cordlng, enwronmental cha.racterlzatlon, t_a rgeted ex.cav.ai_:|o.n, and_ sample re- R - S R ‘_ A custom designed artifact rack secures artifacts removed
covery. The guiding principle of nautopsy is to combine archaeological and scientific investigation with o 2dE T NGRS s e | from the wreck during excavations in 2007
sustainable archaeology, with a view to either preserving a shipwreck intact on the sea floor (Sinop D) (top) View from IFE's ROV Argus of Hercules excavating on the port side amidships s e SAS | View looking aft on the starboard quarter of Sinop D. Note the series of tim-

or excavating an d reconstitutin gt he site as an un- of Sinop D. Several amphoras were recovered from this area in 2003, and one more _ s e o | ber heads on the left, aft of which is a rudder support and the stern post. A pair

in 2007. Note the notched throughbeam. (above) Hercules clearing sediment from B of bits (BA3, 4) rise from the seabed in the upper right. Unidentified timber 3
derwater museum (C hersonesos A) ' around the starboard area amidships. The flat timber in the foreground is the other L TR RS (U3) stretches aft, well beyond the perimeter of the hull. Its function remains
end of the throughbeam seen in the top image. unknown but may have been a fore-mast holding an artemon sail

Sustainability, Accessibility, and Archaeological Oceanography
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Environmental Analysis and monitoring of deepwater sites help us to understand their

unique conservation requirements, both for the stabilization of recovered artifacts and for the

long term safequarding of the wrecks themselves. Sediment cores were collected to investigate

changes in geomorphology and geochemistry in proximity to the shipwrecks. Hercules obtained

push cores directly adjacent to the wrecks and up to 10 meters distant. These will be freeze dried

and analyzed for micromorphology, mineralogy, and organic content. Water samples were col-

lected with a Niskin bottle to quantify trace elements in the water column, and wood cores were

obtained using an increment borer. Sensor packages contain-

ing temperature, salinity, depth, oxygen, and current meters

Pre-disturbance photo- were left in place at both anoxic and suboxic locations near

mosaic of Chersonesos A CH ERS ON ES O S A | e o . ﬁ = | = e the Sinop D site for Year- round data collection.

deepwater sites this is neither feasible nor justified. The concept of ‘nautopsy’ is a research model suitable for the in-

} i he 9th-11th century C.E. shipwreck o e SN vestigation of deepwater sites using current technology. In designing long-term research and site management plans

T T — Chersonesos A, discovered in 2006, lies at 135 meters depth off Sevastopol. A e o e T for Chersonesos A and Sinop D, we were also guided by the principles outlined by the Annex to the UNESCO CPUCH,

This small ship (8 x 3 meters) carried a primary cargo of about 200 flat-bot- A B T Decay Rate Experiments (called “twinkies” and “ke-  wWhich advocates sustainable archaeology through in situ preservation, as well as public accessibility, and the involve-
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Principal Sponsors catalogued. Two were raised for analysis and sent to Kyiv for conservation. = ¥ ' v T wood, metal, bone, leather and grain will be allowed to decay ¥ comprehensive archaeological investigation, including excavation, with the preservation and eventual public display of
NOAR Offico of Oconn b loparament of befense The hull remains are surprisingly well-preserved, with the tops of eight tim- g - for varying time periods. They will then be retrieved periodi- deepwater sites as underwater museums.

National Geographic Society ber heads (frames) and other wooden elements visible in the initial mosaic. A cally and analyzed to help us understand what rates and types
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logical Oceanography, University of Rhode Island; Institute for Classical Archaeology, University of Texas at Austin;  Limber heads, side strakes, ceiling planks, possible deck planking and a prob- SEtae o o p B of each site. These simulations will also help us predict how most significant sources of new information about the ancient world, opening up a new frontier of archaeological dis-
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thanks to President and Mrs. Yushchenko of Ukraine, Tufan Turanli of the Institute for Nautical Archaeology in Bo- - yyegse| and Sinop D will provide the data we require to form a picture of Black F serve as an underwater museum and how the site formation of preservation, conserved in a uniqgue chemical environment about which we still have much to learn. Even while ex-

drum, Turkey, and to the government of the Republic of Turkey, to Dr. Cheryl Ward (Florida State University) and Dr. s S ; s SR : _ _ . . . . . . . . .
Joseph Coleman Carter (Director, Institute of Classical Archaeology, University of Texas at Austin), and toall whose  Sea shipbuilding traditions which remain virtually unknown before the Otto- LT aae G L processes in the deep Black Sea compare with those of under- ploration and excavation continues, the Black Sea itself will likely remain the ultimate museum for safeguarding these

expertise and assistance made our 2007 Black Sea field season possible. All underwater imagery, photomosaics

and maps are courtesy of the Institute for Exploration. man period. | T water sites in oxygenated waters elsewhere in the world. shi PW recks for future gene rations.

As private enterprise moves into the deep sea with budgets that far outstrip the resources usually available to public
institutions, it is imperative for the safeqguarding of humanity’s underwater cultural heritage that archaeologists find
a way to keep pace. One option available to archaeologists is to join forces with marine scientists, accessing oceano-
graphic budgets and tools by combining historical and scientific research questions with ocean exploration and experi-
mental technological development. These goals are integral to the emerging interdisciplinary field of archaeological
oceanography.

While recognizing that complete excavation is the best way to understand an ancient shipwreck, for the majority of




