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USING DENTAL MOLDING COMPOUNDS TO RECORD DATA IN ZERO-
VISIBILITY UNDERWATER ENVIRONMENTS 

Claire Peachey 

Conservators use a variety of molding materials in their work, and some of the most helpful are 
those borrowed from the field of dentistry. Working in an underwater or otherwise wet 
environment, dental molding compounds are particularly useful as they are designed to set under 
such conditions. This paper describes the use of a dental molding putty to gain information from 
40-foot long iron submarine buried in a zero-visibility marine environment. 

The American Civil War submarine H.L. Hunley was named after one of its inventors and 
financiers and also one of its many victims. Hunley is famous not only for being a very early 
submarine, but also for being the first submarine to sink an enemy ship. The vessel is constructed 
of an enlarged and modified iron boiler, made of several curved wrought iron plates riveted 
together, with tapered cast iron ends and cast iron conning towers riveted to the plates. Other 
components are glass, wood, leather, and rubber. A crew of eight men in a space less than four 
feet in diameter hand-powered the vessel by turning a central crank that operated the propeller. 

Hunley was built in the private sector in Mobile, Alabama, but with input from military 
personnel; it was then moved to Charleston and taken over by the Confederate Navy as a weapon 
against Union warships that were blockading southern harbors and strangling the economy of the 
South during the Civil War. Not everyone who manned it was in the Navy, however, the crews 
included both military and civilian personnel (see www.hunley.org). 

On the night of February 17, 1864, Hunley rammed a canister of explosive powder into the side 
of the Union blockade ship USS Housatonic, a 206-foot long wooden vessel on duty off 
Charleston, SC. The explosion caused Housatonic to sink in about three minutes. Five crewmen 
were killed; the rest of the crew of about 150 men was rescued by a nearby ship. But Hunley and 
its crew of eight men were never seen again, in spite of extensive searches. The wreck of Hunley 
was finally discovered in 1995 about 1000 feet away from the wreck of Housatonic, in 30 feet of 
water, and completely buried beneath three to five feet of mud. 

An assessment of the submarine site was made in 1996 by a team from the National Park 
Service, the Naval Historical Center, and the South Carolina Institute of Archaeology and 
Anthropology. This team uncovered approximately 25% of the vessel, enough to determine that 
it appeared to be intact and was completely filled with sediment. Over the following few years, 
the decision was made to raise and conserve the submarine because of its historical and 
technological importance. After much preparation, the submarine was raised intact from the 
seabed in August, 2000, and is now in a tank of chilled water in the Warren Lasch Conservation 
Center in Charleston, SC. Four of the iron plates have been removed and the interior has been 
almost completely excavated, revealing hundreds of well-preserved artifacts and the skeletal 
remains of the eight unfortunate crewmen. 

However, before the submarine could be lifted from the seabed, more had to be known about its 
structure and condition. The only information available came from historical sketches and 
descriptions of uncertain reliability, and from the limited exposure in 1996. Oceaneering 
International, Inc., the engineering firm hired to develop and execute the plan to lift the 
submarine from the seabed, needed to know more about the condition of the submarine's metal, 
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so they requested ultrasonic hull thickness measurements and information on the condition of the 
rivets holding the plates together. To collect this information, a team under the direction of the 
Naval Historical Center conducted a two-week excavation season on the site in October, 1999. 

Visibility in the muddy water was absolutely zero, so all of the work was conducted blind. It was 
known from previous work on the site that the surface of the submarine was completely covered 
in a thin, extremely hard concretion and corrosion crust, typical of artifacts buried in marine 
environments. To get information about the rivets, it was necessary to remove concretion from a 
chosen test area using a hammer and chisel. Once the metal surface was uncovered, it was 
possible to feel the squared edges of two plates and a narrow seam, and also a small hole, where 
it seemed that at least one rivet was almost completely corroded away. However, it was 
impossible to see any of these features in the blackness, so it was not clear how to gather the 
required information. 

The head conservator of the Hunley project, Paul Mardikian, acquired a molding material that 
turned out to be ideal: 3M Express STD Firmer Set Vinyl Polysiloxane Impression Material 
Putty. It comes in two parts in separate containers, an orange base and a beige catalyst. To use 
the putty, one must mix equal parts base and catalyst, knead for approximately one minute, then 
press onto the surface to be molded. It sets in approximately five minutes and easily releases 
from the surface. On the Hunley project, the separate containers were taken underwater (with the 
lids loosened to prevent implosion) and the putties mixed and kneaded underwater. The putty 
was easy to use in the difficult diving conditions. 

The molds provided information on the size, shape, spacing, and condition of the rivets. They 
revealed clearly the circular outlines of the rivet heads, and showed that they are nearly flush 
with the hull plate surface, forming a smooth, hydrodynamic surface. They also showed that the 
heads have undergone corrosion and metal loss around the edges. The mold of the nearly empty 
rivet hole showed the tapered shape of the hole. This fully corroded rivet certainly got the 
attention of the engineers, who modified their lifting cradle to provide more support of the 
submarine during the lift. The molds also recorded the striated surface of the iron plate, showing 
the typical grainy appearance of corroded wrought iron, and showed that the plates are butt-
joined. Many of these details could not be discerned by touch alone. 

These rather crude molds provided a wealth of information. First and foremost, they served as 
eyes, allowing the archaeologists and engineers to see things in the zero-visibility environment. 
They provided information on the construction of the submarine, and on the condition of the 
metal. A particular bonus was that the molds became something visual and tactile to bring up for 
others to see; they allowed the team to bring up a "piece" of the submarine for people who could 
not dive on the site themselves. Mardikian made plaster casts of the molds to prevent excess 
handling of the originals, and to make them easier for people to understand. The Hunley project 
has attracted a lot of public attention, with people enquiring about it almost daily, so the molds 
and casts provided others a tantalizing glimpse of the still-mysterious submarine. 

The vinyl polysiloxane putty is quite expensive, approximately $80 for a kit (two jars, 305 ml 
each). Other molding materials can be used underwater, such as silicone rubber, poly sulfide 
rubber, plumber's repair putty, plumber's repair tape, and even plaster of Paris, but they are 
messy, take longer to set, may not provide fine detail, and are not as easy to use in these difficult 
working conditions. 

Thankfully, conservators do not always work in zero-visibility underwater environments. This 
versatile dental molding putty can be used just as easily in full-visibility environments and in the 

174 



Bosworth, et al. AIC Objects Specialty Group Postprints, Volume Ten, 2005 

open air (see also Holbrow 2003, in this volume). While it is not necessary to scuba dive to take 
advantage of this very useful material, it is good to know that option is available. 

Suppliers 

Vinyl polysiloxane impression materials are sold under a number of brand names (e.g., 3M, 
Reprosil, Coltene), come in different consistencies, and also come in tubes that allow automatic 
mixing of equal parts base and catalyst. Local distributors for 3M products can be found at 1-
888-364-3577. Two major suppliers of 3M dental products are Sullivan Schein (800-372-4346) 
and Patterson Dental (800-328-5536). 
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