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VIRTUAL HISTORY THEATERS: PROJECTING THE PAST
Historians sometimes sneer at the application of
new technology to their profession, preferring to
immerse themselves in letters, maps, and artifacts while forgetting that even the humble codex
was once considered a radical new technology.
Yet, there is no denying that cross-pollination from
allied professions, whether from the printer, the
geologist, or the forensic chemist has added new
dimension and greater depth to the understanding
of what was.
Indeed, from the unlikeliest of sources
has emerged a powerful new tool that could
change the way that many historians and archaeologists alike conduct their business. The world of
video games, in its unrelenting drive for a realistic
immersive environment, has produced a powerful
new gamers video card that makes 3D imaging for
historical applications possible.
The Virtual Theater is a new technology
from the Canadian National Research Council that
allows photo-realistic texture images to be draped
onto high-resolution 3D models, producing stereoscopic images of startling vitality.
High resolution images are acquired
using 3D imaging cameras, and are aligned and
merged with texture data from a laser range scanner into a seamless polygonal model using the
Teatro Virtuale modeling software. Two windowsbased computers equipped with gamers video

The Virtual Theater system developed by the Canadian
National Research Council provides an immersive viewing experience in which groups of people can witness
3D stereoscopic images of archaeological sites that
would otherwise have restricted access due to the cultural sensitivity or fragility of the resource.

HISTORIC MUNITIONS ARE DISCOVERED IN HAWAIIAN
COASTAL WATERS

Cover Photo: The Pisces V submersible
is being prepared for launch from the
deck of the Ka’imikai-o-Kanaloa. The
three-person vehicle was used to
gather videographic data, sediment
and fluid samples at the HI-05 deep
water munitions dump thought to contain bulk chemical weapons.

Many nations, including the United States, disposed of excess, obsolete or unserviceable munitions in the deep sea, which was accepted as the
most appropriate international practice until it was
prohibited by the United States after 1972. Now,
the Department of Defense is seeking to develop a
scientific understanding of the impact of historic
sea-disposed munitions on the marine environment and of the marine environment on seadisposed munitions.
The DoD’s historical research has indicated that chemical munitions and bulk chemical

agent were disposed off of Oahu between 1933
and 1946. Under Public Law 109-364, Section
314 (Research on Effects of Ocean Disposal
Munitions) the DoD has funded the Hawaii Undersea Military Munitions Assessment (HUMMA)
to evaluate the potential impact to human health
and the environment.
Until this past summer, little was known
about site HI-05, which lies near Pearl Harbor, at
a depth of between 900 and 1,600 feet below
the surface at temperatures of 5 to 12 degrees
Celsius.
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VIRTUAL HISTORY THEATERS—CONTINUED
Passport in Time (PIT) is a volunteer archaeology and historic preservation program of the USDA
Forest Service. PIT volunteers work
with professional FS archaeologists
and historians on national forests
throughout the U.S. on such diverse
activities as archaeological survey
and excavation, rock art restoration,
survey, archival research, historic
structure restoration, oral history.

cards render the scene in stereo mode. The
projection system is composed of two circularly
polarized digital light processing video projectors, which project the images onto a large (2m
x 1m or panoramic screen). When viewed with
glasses, the experience is displayed in stereo
vision.
“Virtual imaging is complementary to
actual presence on the site or direct field study,”
comments system developer, Jean Angelo Beraldin. Beraldin explains, “Computer-based visual
enhancement and analysis can be applied to
“virtual restoration” that cannot readily be accomplished using traditional conservation techniques.” For example, enhancement techniques
can be used to improve the legibility of faded

images or inscriptions as well as to remove
graffiti that has defaced the images.
“Besides, virtual restoration is
always reversible unlike the traditional
ones, which are often traumatic for the
original,” says Beraldin. “3D models recorded before and after an actual conservation treatment can serve as a vital archival record for ongoing site monitoring and
maintenance.”
One of the significant applications
for museum curators will be the ability to
recreate the original environment from
which their prize artifacts were collected.
“Sections of paintings that have been removed from a grotto to a distant museum
can be scanned and digitally reintegrated
into a 3D model of their original grotto,”
says Beraldin.
“Furthermore, structural elements that have been added at a later date
can be virtually removed to enable the site
to be viewed in its proper historical context.
Moreover, the public will be allowed
through high speed internet and home VR
tools to follow the proceedings of the
work.”

The Paleolithic cave near Avignon, discovered by
Jean-Marie Chauvet, contains Cro-Magnon artwork
dating from 20,000 to 40,000 B.P. The cave, which
has been sealed by the French Culture of Ministry to
protect its invaluable paintings and engravings of
bison, mammoths, and woolly rhinoceroses, could
be re-opened to the public through virtual theaters.

Like so many forward thinking
technologists, Beraldin imagines a world
where technology has the capacity to liberate and unite scholars in their collective
research, without reference to intellectual
rivalries and disagreements over licensure
and ownership rights of artifacts.
It’s conceivable that the archaeo-

“3D models recorded
before and after an
actual conservation
treatment can serve as a
vital archival record for
ongoing site monitoring
and maintenance”

The historical and cultural resources
professionals at EarthTouch have
completed more than 1,000 projects
for private corporations and government agencies in the western United
States, including:
Wireless Telecommunications
Seismic/Geophysical Exploration
Highway/Transportation
Oil/Gas Development
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VIRTUAL HISTORY THEATERS —CONTINUED
history firm of the future will be equipped with
virtual theaters where they can discuss excavation sites in detail in the air-conditioned
comfort of their office headquarters. The
thought is perhaps unnerving to those who
have made their careers clawing at the earth
with shovel and trowel, but the technology will
advance the efficiency of both field worker and
laboratory technician.

Preserving and revitalizing
greater Los Angeles’ architectural heritage

The Los Angeles Conservancy has
nine regularly scheduled docent-led
walking tours, including:
Angelino Heights
Art Deco
Biltmore Hotel
Broadway Historic Theater District
Most tours begin at 10:00 a.m. and
last approximately 2.5 hours. The cost
is $10.00 for the general public and
$5.00 for children 12 and under.

A stereoscopic virtual reality system
for groups of 15-20 people costs about 25K
and the Teatro Virtuale software is another
15K. A hefty sum for smaller companies perhaps, but for larger research institutions the
price will be offset by the reduction in travel
expenses.
At the moment, the Canadian National Research Council has three research
licenses in operation. Two licenses are in Italy
and one in Canada. One group in southern
Italy, the Coordinamento Servizi Informatici
Bibliotecari di Ateneo (SIBA), uses the Teatro
Virtuale on an almost daily basis.
The SIBA Coordination of the University of Salento currently has two theaters for
stereoscopic 3D interactive models. One of
them is a portable theater setup by a coordinated plan of the Universities of Catania and
Lecce, and jointly funded by the European
Union. The other theater is a much larger
theater with a fixed virtual rear projection system, also funded by the EU.

In 2002, the Canadian National Research Council collaborated with the SIBA Coordination at the University
of Lecce in Italy to document the Crypt of Santa Cristina
in Carpignan, Apulia. 3D photo-realistic models of the
crypt and its frescoes were produced that featured
geometrically accurate representations with fine details
such as tool marks and surface texture.

standing of important works of art and endangered sites,” says Beraldin.
For more information about the Virtual
Theater contact:
J-Angelo Beraldin, Senior Research
Officer, Institute for Information Technology, National Research Council Canada, 1200 Montreal
Rd, Ottawa, Ontario, Canada, K1A-0R6, angelo.beraldin@nrc-cnrc.gc.ca

“We can look to a near future where
experts from around the world, across nations
and cultures, will be collaborating in a joint
virtual examination, restoration and under-

Reserve Your Ad
Space Here,
Call (949) 709-5046

The pictures above show how virtual restoration can be used without directly affecting the resource. The inscription on the fresco to the left (a) was very faded. By enhancing a digital copy
(b) it becomes possible to view the message as it might have appeared in the 9th century.
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HISTORIC MUNITIONS—CONTINUED
The site is one of five locations in the Hawaiian
Islands where it is believed munitions from the
post-WWII era were dumped.

sidered safer than munitions that have been
fired, but failed to function as intended.

King explains that when an artillery
“There are a mixture of munitions
munition is used (e.g., fired) it experiences an
down there from the Navy, Air Force, and Army,”
arming sequence that arms its fuse. When a
says J.C. King, who is an ammunition expert in
munition has been prepared for use and used,
the Office of the Deputy Assistant Secretary
but fails to function as intended, it is a UXO or
(Army). King spent almost 24 hours in a subunexploded ordnance. Munitions that are dismersible surveying the different munitions that
carded, even if fused, would not, as a rule, have
were present. For King, it
experienced their armwas the first time he had “Honestly, I didn't know if the sonar
ing sequence.
Albeen aboard a submersible
though this makes
since he had trained in system we used would effectively
them less likely to
infiltration operations while
function when disin the Special Forces over detect 1 to 6 foot long munitions.”
turbed, King warns
against moving, hanthirty years ago.
dling or disturbing any munitions encountered.
The munitions they saw, included cartridge cases, ammo boxes, incendiaries, and
“We saw munitions that were dissome torpedoes as well, but none of the excarded in their original packing containers, like
pected cyanide rounds or mustard bombs sugtorpedoes. The warhead components were not
gested by an earlier 2007 Congressional report.
intact, but the munitions had not been prepared
For the most part they were very deteriorated,
for use and had not been through an arming
says King. “The munitions weren’t fired,” he
sequence,” says King.
says. “They were disposed of.” From an exploDr. Margo Edwards, Senior Research
sive safety perspective such munitions are conScientist at the Hawaii Institute of Geophysics,

CALENDAR OF
EVENTS

National Trust For Historic Preservation
National Preservation Conference
Nashville, TN
October 13-17, 2009
(202) 588-6000

American Anthropological
Association
108th Annual Conference
Philadelphia, PA
December 2-6, 2009
(703) 528-1902

American Historical Association
124th Annual Meeting
San Diego, CA
January 7-10, 2010
(202) 544-2422

Society for American Archaeology
75th Annual Meeting
St. Louis, MO
April 14-18, 2010
(202) 789-8200

Society of Architectural Historians
64th Annual Meeting
New Orleans, LA
April 13-17, 2011
(312) 573-1365

American Association for State and
Local History
2011 Annual Meeting
Richmond, VA
The Pisces V submersible is seen here manipulating a buoyant marker attached to small
weights that rest on the ocean floor. The markers are set beside the DMM for identification.
The PVC devices in the two baskets are sample bottles used to collect sediment. (Photo courtesy of Terry Kerby, Hawaii Undersea Research Laboratory)

September 14-17, 2011
(615) 320-3203
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HISTORIC MUNITIONS—CONTINUED

On Architecture: Collected

Reflections on a Century of
Change, By Ada Louise Huxtable
Walker & Company $27.00
As architectural critic for the New York
Times and Wall Street Journal, Huxtable
has reviewed the works of master architects for over four decades., throughout
Between 1919 and 1970 the United States armed services disposed of munitions and bulk chemical agent in
coastal waters. HI-05 is one of five sites in Hawaii where sea disposed munitions are known to exist., approximately five miles south of the entrance of Pearl Harbor and 600 to 1,000 feet deep in the benthic sediment.

one of the most dramatic periods of
architectural revolution and innovation
in recent history. Huxtable is the recipient of the first Pulitzer Prize for Distin-

who was responsible for ocean floor mapping and
videography at the site, explains they are primarily
interested in characterizing the site and testing
the sediment and surrounding waters for evidence
of leakage.
Her primary goal is to characterize the
impact of munitions on the ocean environment.
Edwards estimates there are between 1,000 and
2,000 munitions on the seafloor as observed in
videos and submersible dives. One of the challenges of sampling at depth, she explains, is maneuvering a neutrally buoyant submersible in a
current that can run up to 1.5 knots while sampling at a distance of only 1 to 2 meters from the
ocean floor.
“Honestly, I didn’t know if the sonar
system we used would effectively detect 1-6 foot
(.5-2m) long munitions,” says Edwards. “We know
that these systems can be used to see volcanoes,
for example, but we were looking for these very
tiny little munitions.” Edwards enthused that the
project had been technically very interesting, and
that it was gratifying to learn that systems developed for performing geology can be applied in this
way.
Thus far, they have completed all of the
work that was funded with a final project report
anticipated for November 2009, but they are
hopeful there will be a follow-on program because

they found trails of munitions that extend beyond the boundaries of the 26 square mile
study site.

guished Criticism, and is a McArthur and

For more information about HI-05
contact: J.C. King, Assistant for Munitions and
Chemical
Matters,
ODASA
(ESOH),
jc.king@us.army.mil

Illusion, Kicked a Building Lately? And,

Margo Edwards, Senior Research Scientist,
Hawaii
Institute
of
Geophysics,
margo@soest.hawaii.edu

on the jury of the Pritzker Architecture

Guggenheim Fellow. Her books include
The Unreal America; Architecture and
most recently, a short biography of
Frank Lloyd Wright for the Penguin
Lives series. She served for many years
Prize.

Founded in 1992 and headquartered in Northern California, AEI Consultants is a full
service Environmental Engineering firm operating with 11 offices strategically located throughout the country. AEI is dedicated to understanding the needs of our
clients and delivering high quality work in a timely, safe and cost effective manner.
Our commitment to providing prompt, expert economical solutions for our clients is
the foundation of our success. All projects are evaluated with the most current interpretation of industry standards and supported by our established relationships with
federal, state, local agencies and regulatory inspectors

1-800-901-3224

2500 Camino Diablo, Suite 200, Walnut Creek CA 94597

PROJECT 23 BEGINS A NEW STORY FOR THE LA BREA TAR PITS

However, Harris believes the most significant knowledge to be
gained from the excavation is not from the large mammals,
which are species that have already been identified, but rather
from the very small creatures hidden in the deposit.
“The potential of the excavation to tell us about climate
change in the LA Basin for the last 50,000 years is of primary
significance. This information will be yielded by microfossils,”
says Harris. He explains that when the La Brea Tar Pits were
excavated in the 20th century they weren’t looking for mice and
small fossils. They were primarily interested in carnivores and
large mammals.
The matrix is very rich in microfossils, says Harris, including mollusks (snails) insects, and plants. They have also
found rafts of oak leaves in the matrix, which was surprising, as
well as some complete millipede specimens. Most of what we
know about insects, snails, and small mammals is from Pit 91,
dated from about 27,000 years ago. The new fossil discoveries
have not yet been dated but could be anything from about
50,000 to 11,000 years ago.

Among the over 700 specimens that have been removed from the
matrix at Project 23 are saber-toothed cats (like the one above),
American lion skulls, dire wolves, juvenile horses and bison, teratorn, coyotes, lynx, ground sloths, and even a male Columbian
mammoth fossil that is about 80 percent complete

Since 1913 the tar pits of Rancho La Brea, located in downtown
Los Angeles, have been one of the world’s most productive sources
of fossil data of the late Pleistocene, encompassing a period from
roughly 300,000 to 10,000 years ago. The deposit is so rich and
has provided such a wealth of specimens from the period that the
late Pleistocene is commonly referred to as the Rancholabrean
Land Mammal Age.

The work is difficult and slow going however. The matrix is much harder that pit 91 so they have been warming the
deposits with heat lamps to loosen the material. The microfossils are very small and the matrix must be dissolved in a solvent
to release them before they can be observed under a microscope. Harris believes the addition of a new degreasing machine to their operation will help their progress, but it may be
another five years before the excavation is complete. It is estimated that Project 23 could double the size of the current collection by three to four million specimens.
Assisting in this mammoth undertaking are a group of
volunteers that includes high school students, college students,
young professionals, and retired people. Initially, the Page Museum requires volunteers to give eight hours a week for a period
of 12 weeks so they understand the methods and practices required for excavating the site. After completion of the 12 week
training course volunteers are able to work either in the lab or at
the excavation. Interested parties should contact Shelly Cox who
is the lab supervisor at (323) 857-6300 Ext. 120.

So when the former May Company parking structure located adjacent to the Page Museum was scheduled for demolition
late last fall, paleontologists hoped the excavation activity might
yield some new discoveries. Little did they suspect the windfall of
fossil remains that would be uncovered. Ten to twenty five feet
below ground the team of paleontologists from ArchaeoPaleo Inc.
and the Page Museum struck pay dirt.
“We didn’t know that the fossil deposits were there but
the art museum recognized the potential and included a mitigation
statement for salvaging fossils during the demolition of the parking
garage,” says Chief Curator, Dr. John Harris. Harris joined the Museum in 1980 as Chief Curator of Earth Sciences and became
Head of Vertebrate Studies in 2000
Project 23, as the excavation site is now called (after the
23 crates in which the fossil deposits were recovered), has so far
yielded over 700 specimens, including a pre-historic American lion
skull, dire wolves, saber-toothed cats, juvenile horse and bison,
teratorn, lynx, ground sloth, and a well-preserved Columbian mammoth fossil that is 80 percent complete.

23 blocks of earth have been crated into wooden tree boxes,
ranging in size from 3 tons to 56 tons, from the asphaltic deposits at the former May Company parking structure.
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