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Saturation Diving--
Nautical Archaeology's New Frontier 

Moretti can't talk to you now," 
Franco told me brusquely as I headed for 
the intercom. "He's taking a shower." 

"In the chamber?" I replied, disbe
lievingly. 

"After two days in saturation do you 
think he's anywhere else?" 

Not if he's alive, I thought. I just 
hadn't noticed that one of the amenities 
of the new decompression chamber was a 
hot shower. Franco smiled and quickly 
removed any further doubts by turning 
up the intercom, treating me to the sound 
of Moretti giving a squeaky heliox rendi
tion of an Italian love song as the water 
spashed over him. 

Fifteen minutes later, Moretti and I 
were talking over the intercom about the 
day's accomplishments. He and his three 
companions had each spent two hours 
sixty meters below us excavating the 
Capistello shipwreck, a third century B.C. 
Greek merchantman, which AINA and 
Sub Sea Oil Services had surveyed in 
1976 (see AINA Newsletter Vol. 3, No. 
4). Most of the diving in the survey had 
been done by SSOS trainees who were 
learning to work beyond the conventional 
50 meter SCUBA limit by breathing 
special nitrogen-free mixtures of helium 
and oxygen (called heliox). Each diver 
had spent about twenty minutes on the 
site at a time. Now in a single day Moretti 
and his team were spending twice as 
much time on the site as we had spent 
during the entire survey. This dramatic 
increase in bottom time is the direct 
result of saturation diving technology, 
developed during the last decade. While 
no longer in the experimental stages for 
these depths, saturation diving has never 
before been applied to an underwater 
archaeological excavation. 
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Interior of the chamber aboard Corsair where saturation divers decompressed for a day and a half. 
(Credit: Donald Frey) 

Most readers of this newsletter are 
aware that a diver working on the seabed 
experiences an ambient pressure generally 
many times greater than that on the 
surface. Under this pressure, the gases in 
his lungs are gradually dissolved into his 
blood, and on his return to the surface he 
must make one or more decompression 
stops to allow these gases to be gradually 
released instead of forming fatal bubbles 
in the blood stream. For long dives at 
great depths these decompression stops 
require hours or even days. But for every 
depth there is a limit to the amount of 
dissolved gas the blood will hold (in other 
words, a saturation point), and a diver 
can take advantage of this by living and 
working under the same pressure for 

periods of up to several weeks before 
resurfacing in a long series of decom· 
pression stops. 

Fortunately this did not mean that 
Moretti and the others had to remain on 
the seabed for the many days that they 
were in saturation. Instead, they lived in 
relative comfort in a special pressurized 
chamber which SSOS had built at great 
expense aboard their training ship Cor
sair. To avoid the narcotic effects of 
breathing nitrogen under pressure, the 
pressurized atmosphere inside was a care
fully monitored mixture of helium and 
oxygen, strictly maintained at the pres
sure equivalent of 60 meters of water, the 
depth at which they were diving. While 
this meant that each diver was experi-



encing a total pressure on his body of 
almost twenty tons, the only noticeable 
physiological effect was the change in 
their voices. The Donald Duck effect in 
Italian was really something to hear! 

But certainly if they could not feel it, 
the divers must have constantly been 
aware of their precarious environment 
and the fact that any sudden large drop in 
the chamber's pressure would be almost 
instantly fatal. This stress and the long 
confinement within small quarters must 
have been nerve racking at times, and I 
noticed that aboard Corsair a major effort 
was exerted to understand the divers' 
tensions and make them as comfortable 
as possible. I was also aware that their 
short excursions on the seabed to do 
archaeological work for AINA was the 
focal point of their day-to-day existence, 
the only break in their confinement, the 
only activity for them to reflect on. 
Perhaps for this reason, without excep
tion the SSOS divers took great interest 
in our project and applied themselves 
admirably, considering the limited on-the· 
job training in excavation techniques we 
were able to provide them. Indeed, after 
nine days of saturation some of the divers 
said that if it had been left up to them 
they would have remained in saturation 
another week. 

Three years earlier, when I first met 
Giunio Santi, the general technical man· 
ager of SSOS, we had discussed the role 
that just such motivation could play in an 
otherwise monotonous diver training pro· 
gram. He found it was difficult to give 
trainees interesting and meaningful tasks 
to get the maximum involvement from 
them during the training program. He 
thought this would be particularly true of 
saturation training with its additional 
stresses of long confinement and in
activity. He also felt it unfortunate for a 

Sub Sea Oil Services' research and training 
vessel Corsair, anchored at La Secca di Cap
istello, Lipari. (Credit: Donald Keith) 

The diving bell which transported saturation 
divers between the seabed and the chamber 
aboard Corsair. (Credit: Donald Frey) 

mission costing several thousand dollars a 
day to limit itself to training divers alone, 
if useful work could be done at the same 
time. A year later AINA and SSOS 
embarked on their first joint project, a 
search for shipwrecks in Sicily. This was 
followed in the summer of 1976 by the 
survey of La Secca di Capistello wreck. 
When SSOS then completely redesigned 
Corsair's chamber and diving bell for 
saturation training the following winter, 
George Bass enthusiastically committed 
AINA to return with them to Capistello 
to excavate the wreck in their first 
training miss ion. 

A cooperative effort stood to benefit 
the archaeological world as well. At a 
time when many shallow wrecks in the 
Mediterranean have been destroyed by 
sport divers seeking treasure, deeper 
wrecks may hold a singular promise for 
future work in underwater archaeology. 
The cost of excavating these wrecks 
would always be immense, and perhaps 
unjustifiable for any wreck whose hull or 
cargo promised to be less than extra
ordinary. Our collaboration with SSOS 
offered AINA an unequaled opportunity 
to be at this frontier and assess its 
possibilities and limitations. 

In July, 1977, my work setting up our 
project in Turkey was barely completed 
when it was time to rendezvous with 
SSOS in Sicily. With my family and Don 
Keith, a graduate student in the nautical 
archaeology program at Texas A & M 
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University, I made the hectic run from 
Marmaris, Turkey, to Italy in our expedi
tion minibus. For Don, who had come to 
work on the Capistello hull, it was an 
opportunity to put into practice the 
theories learned in his courses at TAMU. 
Shortly after our arrival in Lipari, Faith 
Hentschel, a graduate student of archae
ology at Yale and a veteran of other 
AINA projects, joined us to work on the 
ceramics. 

In the course of the excavation, three 
different tour-man teams of divers spent a 
total of 21 days on the site. Decompres
sion at the end of saturation took 33 
hours. In a working day, the divers were 
normally divided into two-man teams, 
working altP.rnate mornings and after
noons. Each team spent four hours on the 
bottom, one diver working on the site 
while the other remained in the diving 
bell to observe him and the instruments 
which monitored his activities. It should 
be remembered that these divers were 
saturation trainees, and while they had all 
been taught how to dive from the bell 
using mixed gases, their practical experi
ence at these depths was limited. For 
instance, for most of them it was the first 
time they had used the bulky heated 
diving suits which are a necessity for 
prolonged exposure even in the Mediter
ranean, but particularly when breathing 
helium, which robs the body of heat 
more readily than air. Communication 
with their heliox voices also posed prob-



lems never completely resolved. To moni
tor their work AINA's closed-circuit 
underwater television camera was located 
on the seabed close to the diver, but 
often clouds of sand obscured what was 
happening. Finally, there is the oft
quoted cliche that it is easier to teach an 
archaeologist to be a diver than it is to 
teach a diver to be an archaeologist. And 
indeed the SSOS divers were trained and 
equipped to do work of a much heavier 
nature than archaeology requires. But 
these difficulties were overshadowed by a 
sincere desire to carry out our instruc
tions and excavate the wreck according to 
our archaeological standards. 

Probably the most unexpected aspect 
of the work was the rate at which it 
proceeded. When a diver is in saturation, 
he does not take the weekend off, or even 
a day. During the two-day interval be
tween saturation teams, we barely had 
time to catch up and review our excava
tion strategy. Each day the divers un
covered new material or discovered some 
aspect of the site faster than we could 
keep up with it. Certainly the extent of 
material remaining on the wreck was a 
surprise to us, in view of the amount 
known to have been clandestinely re
moved over the past decade. In the 
shallow sand where excavation began, 
most of the black glazed Campanian 
pottery which comprised part of the 
cargo had been removed, but as we 
worked downslope, almost immediately 

A saturation diving trainee poses for the camera 
at a depth of nearly 200 feet. (Credit: Sub Sea 
Oil Services) 

Corsair's two·man submarine which enabled 
archaeologists to visit the deep wreck and 
photograph it through the portholes. (Credit : 
Donald Keith) 

regular strata of amphoras and the frames 
of the ship buried below them came to 
light. Divers tagged the amphoras, photo
graphed them in situ, and raised them 
without problem. But the hull beneath 
them posed a major archaeological prob
lem for us. Without being there ourselves 
to see it in place, to excavate it as we had 
done on other, shallower wrecks-this 
created a frustrating sense of separation 
from the work which we never com
pletely resolved. 

Fortunately SSOS had sent along a 
small two-man submarine as part of the 
mission, and this became the greatest 
single aid to our work. With it Don and I 
made almost daily trips to inspect the site 
and observe the divers' work. Because of 
its high maneuverability and the skill of 
the pilots, the submarine was a major 
improvement over the Robertina observa
tion diving bell, the vertical coffin we had 
used the previous year. The submarine 
was equipped with an ultra-wide-angle 
closed circuit television system whose 
high resolution was a revelation to me. 
Using the videocorder on board the sub
marine, we made a series of videotapes of 
the site. These tapes provided exceptional 
sharpness, contrast, and detail, and from 
them much of our site plan was drawn. 

Photographs taken by the divers pro
vided another means of documenting and 
understanding the wreck. But there were 
many difficulties. The available light at 
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that depth is poor, and usually photo
graphs had to be taken with the camera 
lens wide open; this meant a marked 
reduction in the depth of field and many 
pictures out of focus. Encumbered by 
bulky diving helmets, gloves, suits, their 
umbilical to the diving bell, and burden
some weights, the divers had difficulty 
swimming freely above the site to take 
photographs. Fortunately Giun io Santi 
had thought to have a first-class welder, 
Alberto Boscia, on board to help us with 
any technical problems. Together we con
structed a series of portable steel photo 
towers to be positioned by the diver over 
areas of the wreck. Since this permitted 
the diver to take long time exposures 
with the lens set at its smallest aperture, 
we were able to get close-up photographs 
with unbelievable sharpness and clarity. 
Film was often developed immediately 
aboard ship and printed the same evening 
by my wife, Suzanne, in the makeshift 
darkroom she had set up in the Lipari 
museum. With large photomosaics of in· 
dividual timbers expanding before our 
eyes, we began to have a better feel for 
the hull that lay 60 meters below us. A 
special underwater close-up lens also per
mitted us to make macro photographs of 
details of the hull. From them, we found 
our first evidence of mortise and tenon 
joints which were used to hold the hull's 
strakes together. 

The hull section that we exposed 
covered an area of some six square meters 



.. 
and included eight strakes, eight frames 
above them, and three ceiling planks. On 
the underside of the hull, divers looked 
for traces of lead sheathing, but found 
none. Many bronze or copper nails were 
found, however; they had been driven 
through the outside of the hull into the 
frames and clenched over on the inside. 
This was one of several parallels to the 
Kyrenia ship, a Greek merchantman con
structed in the fourth century B.C. and 
excavated under the direction of Michael 
Katzev. Like the Kyrenia ship, the 
Capistello wreck was clearly built in the 
shell-first manner common to Mediter
ranean vessels in antiquity. 

The cargo proved equally exciting. In 
two seasons of survey and excavation, we 
have raised a total of 71 amphoras, many 
with their cork stoppers still in place. 
Their contents were sampled and several 
seeds, tentatively identified as olive, 
grape, and pistachio, were found and are 
being analyzed at the Botanical Institute 
in Messina. Divers also uncovered a large 
deposit of the black glazed pottery 
known as Campanian A ware which ini
tially drew attention to the site. We raised 
a total of 97 intact or nearly intact vessels 
and an equal number of fragments. Most 
of these were bowls impressed with 
stamps of rosettes or palmettes, but we 
recovered a few lamps, fish plates, and 
drinking cups known as kantharo1: From 
the shapes and style of decoration, the 
pottery can be dated to the first quarter 

A portion of La Secca di Capistello wreck 
showing part of the amphora cargo and hull 
remains. (Credit : Sub Sea Oil Services) 

A drinking cup from the wreck's cargo area. 
Note the decoration in white paint around the 
cup's rim. (Credit: Donald Frey) 

of the third century B.C. 

Our excavation at La Secca di 
Capistello was the deepest one ever at
tempted under archaeological control and 
the first time that saturation diving was 
used for such a purpose. At the season's 
conclusion, how did . we feel about this 
new venture? Certainly it had been an 
interesting and exciting project, full of 
challenge and the awareness that we were 
standing at a new frontier . Now that we 
had carried through a pilot excavation 
using commercial saturation divers, did 
we want to continue the effort? We had 
genuine reservations. It was indeed dif
ficult to be topside archaeologists who 
never came into direct contact with their 
own site. Communication with the divers 
below us was often difficult. Visual con
tact, except from the submarine, was 
even less satisfactory. We had to admit 
that there were times when the work 
going on below us was not being moni
tored adequately, and we relied on the 
divers to work with the same care and 
understanding we had learned only 
through many seasons of excavation. 

On the other hand, we believe that 
most of our problems are technical ones 
which involve finding or designing suit
able equipment, a constant concern of 
the petroleum diving service industry. A 
short course can better familiarize the 
divers with our objectives and excavation 
procedures, before they enter saturation 
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training. It also appears possible for divers 
to work on the site in pairs while a third 
diver remains in the bell, thus extending 
their bottom time and improving their 
efficiency. It is still our hope that a way 
will be found for us to dive and work on 
the Capistello site ourselves. 

To continue? AINA is committed to 
spend another season at Capistello when
ever SSOS wants to conduct a saturation 
training program there and can make 
Corsair available to us. We eagerly await 
that opportunity. 

-Donald A. Frey 
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Donald Keith Named Research Associate 

From Korea to Turkey, from Italy to 
Texas, Donald H. Keith is probably best 
known among AINA project members for 
his extraordinary fondness for water
melon and large breakfasts. Recently ap
pointed AINA Research Associate of 
Marine Geography, Mr. Keith studied 
mechanical engineering at Georgia Tech 
and anthropology at the University of 
North Carolina at Chapel Hill, where he 
received his B.A. in 1971 and his M.A. in 
1977. His thesis concerned predicting 
locations of submerged Early Man sites 
on the Bering-Chukchi Platform. 

Certified as a NAUI instructor in 
1970, he worked as a commercial diver in 
North Carolina and as a diving instructor 
at UNC. Between scholastic and diving 
activities, he found time to expand his 
archaeological experience, on an under
water survey of ancient Gytheion, seaport 
of Sparta; as excavator and laboratory 
assistant for the Research Laboratories of 
Anthropology at UNC; on two excava
tions in North Carolina; and at the North 
Carolina Office of State Planning and the 
Pol icy Research and Planning Group, 
where he did contract drafting and car
tography. 

Mr. Keith was introduced to AINA by 
Donald Frey, who had worked with him 
at Gytheion. In 1975, Mr. Keith served as 
diving instructor at Sheytan Deresi, 

Donald Keith examines amphoras from the 
Capistel/o wreck. Many had Greek letters 
stamped on their handles. (Credit: Donald 
Frey) 

Turkey; in 1976 he was chief of opera
tions at Yorktown, Virginia ; and in 1977 
he worked at both Serce Liman, Turkey, 
and La Secca di Capistello, Italy. In 1977 
he began the Ph.D program in the Depart
ment of Anthropology at Texas A & M 
University. 
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His experience and unique qualifica
tions were recognized in 1977 when the 
National Geographic Society sent him to 
Korea, in June and again in October, to 
survey the Shinan-gun shipwreck and 
advise the Korean government on excava
tion techniques. 
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