GREGORY BENFORD
SENDING MEANING ACROSS EPOCHS
WE READ messages everywhere, even when there aren't any.

Every known culture perceives congtellations and storiesin the stars. We see
faces where there are none, in the chance roiling of clouds, the dark lava
features of our moon, or the erosion patterns of amountain on Mars.

We dso read buildings. No architecture stands independent of aesthetics.
"Beauty" changeswith time, so that buildings once consdered masterful are
often demoted and even demolished.

This High Church defense, then, depends on how long one thinks agiven cultura
preference shdl reign. By High Church, | mean gtriving to pass on the dite
culture of thetime -- the best art, jewelry, and so on. Ruling classes do this
throughout history. Future Kilroysliein wait to scrawl Kilroy Was Here on the
finest durable works of their time. As urban planners know, thefirst signsthat
aneighborhood is beginning to dide are graffiti. The fact that NASA now
attaches disks |oaded with signatures of the public to every outbound spacecraft
iSnot reassuring in this regard.

Those works consdered beautiful can even ignore structurd rules. The Athenians
converted awooden temple into a stone one, disregarding the vastly different
demands of the trangtion, yet creating the marve of the Parthenon.

Architecture conveys many nonverbal, or sesmiotic messages: consider the barred
windows of ajail versusthe ornamented, status-rich windows of a Renaissance
palace. Semiotic meanings are deeply cultura and time shapes them. The pyramids
once sent aredligious message, later amagica one, dill later an engineering

one; today we see them mostly through alensthat combines artistic, structura

and sociologica idess.

Still, they have great power. Doomed nuclear-war survivorsin Nevil Shutes On
the Beach spend their last days constructing onein the Audtraian desert, a
monument with no future audience, Snce humanity isdying; yet they build.

But some themes seem embedded even more deeply in the way we see our world. From
the tension in arope pulling abucket from awdl weintuit tendle properties.

These then inform our way of looking at a suspension bridge, surely the most

elegant combination of function and form in our time. Semiotic messages satisfy

us best when we understand them both structurdly and aestheticaly.

A sense of wrongness can aso be deeply intuitive. A tree trunk and branches
tellsus, by analogy, about gravity loadsin tal buildings, adding from top to
bottom. Violating thisintuition brings asense of error or ugliness. We stand
puzzled before Cretan columns, which thicken asthey rise, but accept Doric



columnswhich arewidest at the base. Cantilever beams which thin toward thetip
areright to us, while abeam broader at the tip strikes us aswrong.

The Cheops pyramid reminds us awesomely of amountain, but abuilding of
inverted, truncated pyramid design saysto us that some trick has been played to
give an unnaturd result. We get an uneasy surprise from glimpsing oneon the
horizon, of "dishonest” design.

Scale does not seem to impede semiotic messages. Spiderwebs and the Golden Gate
Bridge dike call forth our perception of tengle structure, their lightness
griking us as obvioudy eegant.

Y et semiotic readings can change quickly. The Eiffel Tower wasvigoroudy
opposed and originally dated to be torn down after the exhibition it ornamented
was over. Within a generation this "monstrosity” had become the very symbol of
Parisand Franceitsdf. It attained this glory by conceding amost nothing to
decoration, reveding its snews completely, like avertical suspension bridge.

Perhaps the most reliable wordless message to send across the millenniais awve.
Toindill thismingling of fear and wonder leavesthe visitor with amemory

free of words or detail. Though thisisaHigh Church approach, fear can be part
of the effect: the convergence of awe with the awful. Many have seen something
flegtingly terriblein the visage of the Sphinx.

Ancient things and places hold inherent wonder for us because they speak to deep
aesthetic biases we share. The mogt striking of obvious markers hold atill and
subtle balance that their makers carefully shaped, spesking acrosstimein the
language of beauty. Ancient culturesfell in line with nature, many of their

most obvious markers (pyramids, astronomically aigned henges) comprising a
vadt, unvoiced aspiration to join in harmony with eemental forces. Their stones

speak to us till.

Next to the Egyptian pyramids, Stonehenge seems the best known example of this.
Somehow thisring of sonesingtills wonder, though at first glanceit isnot

very impressive to some. John Fowlesin The Enigma of Stonehenge (1980) quotesa
child saying worriedly, "Why are there so many doors ?* To the untutored eye it
seems easy to seein it amerelot of doorways leading nowhere.

Like the severd hundred "henges' in Britain, itstrue purpose is unknown.

Fainly it meant much to the ancient laborers who dressed the huge stones, moved
them many miles, pounded them level and true with mauls. Their sarsen soneis
three times harder to work than granite, able to ruin the edge of most modern
tools short of sted aloy. Though the Site dopes severd feet east to west,

thetops of thelintelsvary by only threeinches, after millennia of settling.
Engineers estimate that about haf amillion man-hourswent into smply digging
the ditches and banks of the area.

Explanations of its geometry revolve about astronomy; photos of it invariably
portray the sun rising or setting between uprights and alintel. To the modern
mind, which rarely notes the rise of the sun nor of gars, the astronomica role



isnot intuitive

Millionstoday know their birth-sign, but because the stars have moved since the
Babyloniansinvented the Zodiac, most of them have it wrong. Such people may
find it difficult to conceive of apassonate interest in getting the winter

solgtice, say, exactly right, as viewed through aritual stonework.

Still, the henges seem to focus lines of Sght and to shut out glare; they are

more like sun-visors than doorways. Even copies, such asthe exact Stonehenge
replica beside the Columbia River in Washington State (built, oddly, asa
memoria to the World War | dead), capture this reverentid flavor.

Stonehengeitsdlf was an observatory, not in our modern sense of aplaceto
discover the new, but rather, asite to embody knowledge of the sky won over
centuries, if not millennia, and dready old. The strength of conviction

demanded to ingpire such awesome labors, consiructing an entire complex of
henges (Avebury and Woodhenge lie nearby), dl to reflect an understanding of
our universe asreveded in the ky, isdifficult for usto fathom. This
underscores theimmense cultura gulf that deep time messages must span, and o
seldom do.

Even though awestruck, we do note geometrical messages, some no doubt
unconscioudy. Stonehenge's centra stones form an oval as seen from above. The
lengths of thetwo oval axesarein theretio 5:3; thisis close to the Golden
Section, 1.6280..., anumber of great import to the ancient Greeks. Such deep
aesthetics can cross cultures.

It isaso worth noting that the perimeter of the Great Pyramid, divided by its

height, is2 P, so the height was set to equd the radius. The symbol of the

sun God Rawas acircle, so when Rarose at morning the pyramid greeted him with
ageometric andog of himsdf, ahailing cal from hissubjects.

Such mathematical clues play to perceptions free of words and sentences. The
Golden Section isapreferred number in the aesthetics of many different
cultures. That these predilections appear to come down to usintuitively, while
we must endlesdy speculate on the true intentions of the Stonehenge builders,
suggeststhat some very rarefied messages can pers<t.

Great monuments aso seek to carry messages through the ancient language of
mass. Bulk aone can draw our attention. Texts like the Bible carry messages
through a hardening of an exigting culture, protecting thetext itsdf from
tampering or extinction.

Thisdesire to convey some essence of oursaves, whether High Church or Kilroy
Was Here, isthe great impul se behind deep time messages. But thereisdso a
clear desire to shape the future, and to use the idea of the future to shape the
present. Many legacies sem from thisdesire.

TIME CAPSULES



The universa human urge to bury the dead, often with accompanying objects, may
stem from the agricultura experience of burying a seed and seeing a specific

plant grow later. But Neanderthals careful grave buridsbelie this easy
explanation, though quite possibly the impulse behind human buridsisto invoke
the resurrection we see in nature each spring.

In this sense some deep time messages play to this"natura” predisposition. The
Storage and replanting of seedsisaJungian archetype. But long-time marking of
radioactive waste Sitesis anti-archetypa, snce we are planting not life but
anti-life, poison. Rather than say the "right” thing (" Take my husband, Crag,

who lived agood life and deserves mercy™), our waste Site markers must proclaim
"Stay away, danger!”

We have learned much from ancient burids. Intentiona grave Sites are often
High Church, providing the deceased with some suppliesfor the afterlife, or
artistically decorating casket, sarcophagus, crypt or tomb. Inadvertent burias
can tell us much more, as with the chance discovery of aman covered by icefor
5,300 yearsin the Audrian-Itaian Alps.

Thisunique find brought us abody well preserved and carrying its
microorganisms and parasites, his working tools (bows, arrows, dagger, axe), and
clothes. Apparently caught in a sudden storm, hisisthe best permafrost mummy
ever found, atrove of cluesto asociety and time that |eft no written records.

Bodies can even give us enough cluesto reconstruct plausible features,

literaly giving facesto the past, asin astriking depiction of Alexander's

father from an 8 B.C. Macedonian grave Site. Science can pluck subtle cluesfrom
gpparent ruin, making time capsules from accidents. Whole cities flooded by

lava, such as Pompeii and Heraculaneum, provide us with encased bodies and
buildings, invaluable archaeological troves. As science advances, most degp time
messages will be inadvertant, pulled out of history's noise level.

Time capsules embody amodern faith in afuture that will care about us,
underpinned by our anxiety that our most cherished beliefs and cusoms may be
unintelligible, meaningless. Citiesand indtitutions, no lessthan whole

nations, have solemnly buried memorabilia, with much accompanying ceremony. The
Order of Masons cornerstone-laying ceremonies may have sarted this modern
practice; in 1793 George Washington, aMason, laid the original cornerstone of

the U.S. Capitol, which may have held artifacts and has since been lost.

Roughly ten thousand time capsules aready await future historians. Notably,

their time horizon is quite short, usualy acentury. Citizens of Sandusky,

Ohio, will presumably gether to open acapsulelaid down only fifty years

before, though, filled with objects which recall "the triumphs and tragedies of

lifein Americaduring 1995." Theseinclude Pop-Tarts, crayons, the May 29,

1995, Newsweek, a"Buns of Sted" video and aWonderbra. In 2043 Euclid, Ohio,
presumably will dig up a seven-foot torpedo tube packed with ahistory of town
organizations including the PolkaHal of Fame and a"Not Too Y oung to Polka
cassette.



The Seville World's Fair of 1992 |eft an interesting democratic variation: the
Capsulade Tiempo, an open tar pit into which anyone can throw whatever they
wish. Thiscavalier style, advertised as"democrdtic,” contrasts with the

World's Fair of 1939 tube of copper, chromium and silver, "deemed capable of
ressting the effects of time for 5,000 years." It wasthefirst to becalled a

time capsule, though itsfirst name was "time bomb" since some believed its
opening in 6936 A.D. would set off aculturd explosion, with itstextiles and
microfilm, TV set and amachine that teaches English.

For the U.S. Bicentennia, President Ford had 22,000,000 citizen Signatures
collected for interment & Valley Forge, intending them for study in 2076.
Proudly toured throughout the nation for display, the capsule was however solen
from avan a the burid ste.

Thisisanother common theme: dips between cup and lip. Many capsulesare
aready log, their markers not erected, details of location forgotten. The city

of Corona, Cdlifornia, has dready laid down seventeen capsules (one of which |
saw solemnly interred in 1963) over the last haf century, only to lose track of
them dl, though they did tear up alot of concrete around the civic center ina
fruitless search. The cast of the M* A*S*H TV show buried a priceless set of
tapes of the show, plus artifacts, somewhere in the 20th Century Fox parking lot
in Hollywood, but nobody knows just where. Though buried only in 1983, itis
aready submerged beneath ahuge Marriott hotel.

A 1953 two-ton capsule mandated by the state of Washington lieslost beneath the
capitol grounds because during palitica infighting the legidature did not fund
thelast act, its marker. People can recal the ceremony, but not precisay

whereit was held.

The gpproach of the millennium has caused aboom in time capsules; thereiseven
acompany producing custom-engraved auminum tubes. They seem designed to last
at best afew centuries. Capsules are usudly gestures of more importance to

their planners than anyone else. The pop artist Andy Warhal filled 608 packing
boxes between 1974 and 1987 with inexplicable memorabilia, ranging from unknown
paintings to telephone messages, check stubs, and a piece of cake. He intended
thistrove for some permanent capsule, but never built it. In 1997, Pittsburgh's
Warhol museum paid tribute to him by laying down another capsule assembled from
whatever loca resdents brought in. Asengineers put it, the Sgnd to noise

ratio here seemslow.

Some capsule designers take the longer view. Oglethorpe University in Atlanta
seded aCrypt of Civilization in 1940, not to be reopened until 8113. (This
dateisasfar from 1940 as were the earliest dated writings then known.)

The Crypt was devised by Thornwell Jacobs, who began the academic pursuit of
time capsuleswith an article in Scientific American in 1936. He wasimpressed
by acapsule buried by Tokyo citizens, to carry forward the names of 10,000
victims of a 1923 earthquake. Far greater disasters have befdlen this century,

so thistragedy and its Kilroy capsule now seem eclipsed asthey liein quartz

jars beneath a Buddhist temple.



Oglethorpe houses the International Time Capsule Society, and its Crypt is
indeed vadt, the Sze of aswimming pooal. It contains microfilmed books "on
every subject of importance known to mankind,” artifacts deling with six
millenniaof higtory, the inevitable photos and wire recordings of world leaders
circa 1940 (aready mostly forgotten), and a quart of Budweiser. The designer
gpparently felt that much would change, but not beer, though it seemsan
uncertain sort of Rosetta stone. Perhapsit will be reassuring to the openersin
8113 to find that this Bud's for them (though it will beflat), butitis

unclear how anyone will know when to open the repository itself.

Thisisaclassc dilemmaof deep time: safely buried, how does the object
announceitsdf to itsintended audience?

Asthe Vatican well knows, preserving a capsule, marker or message by creating
an attendant culture can work over millennia. Ancient religious Sites such as
Meccatransmit with high fiddlity their centrd tenets, perhgps more concretely
than their sacred texts, which can be Bowdlerized or reinterpreted, since they
rely on perishable parchment or paper.

Stll, no ingtitution comes down to us intact from the vast era before the

invention of writing. Thisisno accident; text carries SO much informetion, it

can knit together whole communities. Perhaps the success of the Catholic Church
semsin part from its deep urge to copy old manuscripts, which served it well a
millennium ago.

It ssemsunlikely that one could build such a devout community today, short of
launching anew religion. In Osaka, Japan, agroup plansto bury in 2001, atop
Mount Fuji in Antarctica, amaster time capsule housing biological samples,
gpparently they fed that isolation isthe best defense.

Suggestions that nuclear waste Sites be cared for by an "atomic priesthood"
ignore the motivations of the priests. It ssemsdifficult to imbue groupswith

the dedi cation to spread superstitions about spots having "bad juju.”" Skepticism
suggests that some future Age of Enlightenment would spawn freethinking types
who would venture into the Sitesto prove that the priesthood was full of

baoney.

Stll, the rise of mass celebrations could conceivably |lead to such acommunity.
The current Burning Man assembly in the desert near the Nevada-Cdifornia
border, dedicated to torching atall wooden statue every year, echoesthe Celtic
wicker man ritud, but seems unlikely to convey any durable message, though
culturd critic Stewart Brand has at least ventured the idea.

Brand and others have founded The Long Now Foundation, which seeksto leave an
enduring clock and library, perhaps with acommunity to support it, probably in

the Nevada-Cdiforniadesert. A clock marking off millenniacould inspire

long-term thinking, though how can anyone both make it public and protect it?

With anonsecular priesthood?



Brand cites an arresting fact: The oak beamsin the College Hall of New College,
Oxford, needed replacing in the nineteenth century, so the College cut down some
oaks planted in 1386 for that express purpose. In our modern time-pressed lives,
does any organization, even New College, plant or plan for such perspectives?

Bits can last better than mass; strong belief systems have weethered from
antiquity, principaly asreligions or philosophies. The cohesion of the Jewsis
legendary. The Pharoahs priesthood lasted millennia, and New Collegesfaithin
the continuity of English cultureis gtriking to usin our helter-skelter times.

We could ape such deep time strategies. But how to inspire a priesthood? Modern
times have been full of convictions, many strongly felt (Communism, Fasciam,
Socialism) and short of span -- but it is not an age of faith.

At the end of our millennium we face a particular problem: the rate of change
drives short-term thinking, but as our powers increase, our problems become
longer-term. Environmenta impacts are the best example. Meanwhile our principa
tool, technology, is moving toward the transent and small.

Our modern sense of the technologica sublime stems from fresh sensations of
Sze, speed, sound, and novelty. Big things compel attention, as dways, even
better if they areloud and fast and new. The Apollo V rocket fitsal of these.

Our newest technological marvels are relentlessy smal and quiet, however, from
ever more compact computers to genetic engineering feats. When Arthur C. Clarke
picked the microchip as arecent wonder, his response was intellectual, not

viscerd. Speed, compactness, and novelty are passing wonders. Again, stoneis
the best deep time investment.

Unlike the Hoover Dam, which was designed to last two thousand years (and has
impressve symbolic star-chart time markers which could be read over that time),
the late twentieth century leaves few impressive techno-marvels. The High Aswan
Dam and Chinds Y dlow River Dam carry no notable messages. The millennid fever
surrounding 2001 comesin an age more time-obsessed than any, but whose latest
technology seems particularly ingppropriate for degp time messages.

Still, one could bury atime capsule and hope for the best. Once only kings
could marsha durable deep time messages. Now we al can at least try.

In my next column | shall ded with the many wayswe are attempting to leave
markers to endure through centuries, and what they reveal about us.

Some of this column gppears dso in Dr. Benford's new book, Degp Time. Comments
and objectionsto this column are welcome. Please send them to Gregory Benford,
Physics Department, Univ. Cdif., Irving, CA 92717. Email: gbenford@uci.edu



