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Maya Recovery

from Volcanic Disasters
llopango and Cerén

by PAYSON D, SHEETS

v the third cenrury after Christ the

highlands ot Fl Salvador were squarely part

of the southwisiern Mava culture which
had developed a complex. latrly suplosticated
society based on drvland and rrgated farming.
The tropical. volcanic countryside was fertile and
the landscape was dotted with agricultural villages
and towns. Here and there a larger rown with a
stratitied class svitern dominated a valley or basin.
Chalchuapa, Eor example, had become a dvnamic
city comprised of farmers. cruft speciaiists. traders
and chiel priests. Its urban cenger consisted nt a
two kilometer-long vimal zone of all pyramids,
temples and plazas: the residences of the elite
surrpunded this zone and the artisans and
tarmers who formed the bulk of the populaton
lived somewhat tarther out from the center.,
Trarle was conducted sith other societies as far
awiy i central and northern Guatemala and

Belize. Commodities varied and included large
quantities al obsidian and jade.

But El Salvador is 2 country dominated by
valeanoes: a central chain of them runs the length
of the land from northeast w southwest, They
have been anything but quiescent during the
past two millennia and during the rthird century
clisuster suddenly struck. In two separate stages.
the voleano at llepango erupted with such
violence that whole forests were uprooted
and carbornized ooan instant, Trees ilew lLike
matchsticks in the feree. hot wind which caught
up immense amounts of ash in ns wrbulence. By
the time the eruption was over, thousands of
people were dead and land within a melios of 100
kiloineters had been rendered uninhabitable:.

In the area immediately surrounding the
eruption. volcanic materials ejected through the
air called “tephra” lay as much as 50 meters deep,



Schodars during the mneteenth century referred
to these remarkably abstract signs as
"pictographs,” reasoning that all svstems ot wnuny
had to cevolve from an il stage when signs
were tirst pictures of speatic items In this case
however, the signs are not actual pictures or
representations ot the objects themselves, as one
might expect. but of the clay wkens previoush
used  In this way the newlv developed writing
svstem was able to draw upon a pool of the
already widelv used svmbols of the token
recording svstem—onlv adding a second step of
abstracnion In ume the markings became more
simplified and comvenuonalized, The use of
special stvluses with triangular ends s responsible
tor the characters of the Swmnerian script and its
namec —cunetferm—uwhich means wedge-shaped
The earlv stages of Sumerian wrinng are suil
entgmainic and the “pictographs™ are sull mostly
undeaphered. but cuneiform wriung ts now well
undersiood bv epigraphists. One of the methods
used 10 1denufy the meaning of pictographs s to
trv to trace the evolunon ot parucular signs from
the known cunettorm signs to the onginal
pictograph through varous intermediary stages
Bv this method we can, with a reasonable degree
of confidence, assume that an ovoid with an
mmdised line along the broad end meant “o1l™: the
disc wirth an incised cross stood for “sheep”: a
cone represented the numeral “one”; a sphere
meant “ten” and large cone “60 7 The token

svstem and writing must have coexisted for a ume,

but each developed to its own destiny. Around
1700 B.p. the token system, relieved from all
pressures imposed by urban demands, reverted to
its tormer use in household and market

computations. Later u continued to be used as a
corollary of wrinng and was simplified intw wkens
ot a single shape as in the modern abacus. Writing
modeled itself more closely 1o language and
became phonetic. The cuneiform system of
writing impressed on clay tablets continued
unchallenged in most parts of the ancient Middle
East until 2500 B.p. when the Persians adopted
Aramaic as the official language of their cmpire.
Ararmnaic used a cursive script that allowed more
rapid recording because letters were connected.
Eventually, the use of clay tablets and stvlus were
replaced by papvr or parchment and pen and
mnk.

In most cultures the mvention ot wriung s
considered to be an cvent of the greatest
significance and its ongin is often surrounded by
tabulous legends. The ancient Egyptians believed
that writing had been taught to them by the God
Thoth, the dog-headed baboon who was also the
god of Wisdom, Science and Medicine In Sumer,
it was known as the revelation of the Goddess
Nisaba, the wife of the lord wind Enli. In our
own society writing is viewed as the landmark for
civilization and historv Until todayv 1ts invenuon
has been fancied as the intellectual achievement of
a group of wise men in Sumer who svsternancally
decided upon a number of pictographs to
represent desired concepts. My research
demonstrates that, ike all other human
achievements, the origins of writing are humble
and fortuitous Writing did not come ex nikulo, but
rather was a step in rhe evolution of a previous
recording svstem based on small clav tokens which

had been in use for millennia in the ancient
Middle East
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Cartografia i the northeastern corner of San Safvador, 15 kilomelers from Hopango Voible from bottom wre: Preclassic sod faver
with artifacts: basal course pumueows layer from Hopango, thick beds of ash jlow and awfall matenial from Hlopango; and the
weakly-develaped contemporary soil horizon. A bulldozer exposed the wite m 1974 while making a plagorm for housing

The vitality of southeastern Maya highland
society had ended. In the aftermath. the survivors
lett the outer ashtall areas and sought new
ground. Refugees showed up in villages in the
lowlands of northern Guatemala and Belize, a
phenomenon which accelerated the cultural
developments alreadv underway in the lowland

reas, Perhaps even more important, the Hopango
disaster had a decisive, long-lasting economic
impact on lowland Mava souetv: it distupted the
major Preclassic rrade route which connected the
Mava area with Central Mexiwo. By cutting off the
southeastern end of this route, Tlopango gave the
rulers of Tikal the opportunity to seize control
of commerce—and thev did so aggressively by
tclirecting the trade route through thenr own city

astrophic for some, mconvenient tor others,

"he erupnon also had s profiteers,

[remically, modern archaeologists are among
them. The natural richness of the central Maya
highlands had itself been a bvproduct of an
catlier eruption in the voleanie chamn, one of
Major proporuons which deposited a light-colored
Tephra across El Salvadot some time between

40,000 and 10,000 vears ago. Over the thousands
of vears prwor w0 the early agriculiural setddement
of the region around 1200 8 ¢ this tephra had
weathered to the verv ferule soil which eventually
supported Mava civilization. According to analvses
conducted by Gerald Olson of Cornell Universiny,
this old soil was more fertile than anv that has
covered the lighland region since. Three
centuries after the llopango eruption another
volcano devastated a small part of the area and
laid down an additional laver of tephra. This
catastrophe, too, has had s archaeological
benetits. for the four meters oi arfall material 1t
deposited have preserved intact a farmhouse, an
outbuilding and a culuvated tield. The Cerén site,
located in the Zapotitan Vallev was excavated in
1978 by the Protoclassic Project ot the Universin
of Colorado Tt represents the first Mava house
ever ro be unearthed with evidence of a burned
and collapsed thatched root. The site as a whole 1
so generally well preserved that it vields valuable
informtatnion about post-llopange or Classic Mava
society—and 1t 15 a testimony 1o the recovery from
the earlicr Hopango disaster




The portrait now emerging of Mava civilization
betore and after the eruption of llopango is a
complex one, relying on a wide range of evidence
including ceramic, stratigraphic, demographic and
geological. As early as 1917, a Salvadorian scholar
by the name of Jorge Lardé had noted ancient
artifacts buried in white volcanic ash in the San
Salvador region. A decade later the American
archaeologist Samuel Lothrop was shown the
sites. He expanded on Lardeé’s findings in a small
monograph published in 1927 which has proved
prophetic for Protoclassic Maya studies. Over the
50 vear period from the 1920’ untl today. many
more early artifacts have been found buried
under just such a white volcanic ash, with Classic
Period {a.p. 300-900) artifacts occasionally located
above the ash laver. These discoveries have been
made throughout El Salvador, althocugh most have
been concentrated in the central and western
regions. Over the decades speculations have
revolved around the source or sources of the ash,
the nature and date of the eruption and its effects
on the local population.

The University of Colorado Protoclassic
Project—named for the epoch in which Ilopango
erupted—began its field investigations in 1975 to
resolve some of these questions. Interestingly,
many of Lothrop's findings have been confirmed
despite the fact that his methodology was
sometimes mistaken. It was he who first realized
that a very large volcanic eruption had occurred:
that this eruption had “rendered Central Salvador
uninhabitable” for a considerable length of time:
and that the artifacts derived in El Salvador from
the Preclassic or Formative Period, then called the
“Archaic” Period, dated from 1200 B.c. to a.p.
300. He was even correct regarding the source of
the tephra, which he may have deduced from the
relative thickness of the ash as one approaches
llopango. Lothrop also understood that the
recolonization of the ash-covered areas was
probably effected primarily from the north.

Data collected during the 1978 season enabled
members of the Protoclassic Project to assemble a
much more detailed picture of the eruption,
Stratigraphic, granulometric (the study of grain
size) and petrographic analyses were conducted by
Virginia Steen-McIntyre and William Hart, Jr..
staff geologists for the Project, and by German
geologists. These researchers discovered that the
first phase of the massive eruption began with
fairly coarse pumice which was deposited within a
50 kilometer radius of Ilopango. It was a relatively
thin layer varying from one to two centimeters
in thickness at its most distant exposures and
thickening to 40 centimeters near lNlopango. This
carly stage was quickly followed by an airfall and

ash flow deposit called the "T2" deposit-—an “agly
flow" being a turbulent cloud of volcanic tephra
and gasses that moves downhill at tremendous
speeds, causing thorough devastation. The
temperatures of ash flows vary considerably: whilg
most are verv hot, the "T2" flow was relatively
cool. The “T2" deposits in the vicinitv of
Chalchuapa, located 77 kilometers from Ilopango,
are about 20 centimeters thick. These same
deposits increase to over six meters near the
source of the eruption. The basal pumice laver
which was deposited as airfall would have caused
problems only for those people living within a
radius of a few kilometers from [lopango: but the
combination of the airfall ash and ash flow would
have caused considerable adaptive problems even
for people living more than 100 kilometers away.
In short, “T2." while mild compared ta the second
phase, “T1,” had some very major damaging
consequences. )

But. once again, "T1" was catastrophic—a
major eruption bv geologicai standards. Almost as
soon as the "T2" tephra had setiled, another vent
or serites of vents opened with incredible violence.
Remnants of trees still standing afier the initial
damage attest to the energy unleashed by the
second explosion: even as far away as 30
kilometers from the source. trees one meter thick
were hurled skvward and charred 1o their core.
The deposits which tell on Chalchuapa trom “T1"
were over half a meter thick: nearer to the source,
they were nine meters thick, and right by the
vents they were almost 50 meters deep. Yer.
remarkably, the tephra laid down by “T1" is
extremelv fine-grained—so much so that even
near to the source it looks like fine white flour.
The tephra ordinarily resulting from such an
explosion is usuailv much more coarse in texture.
Steen-Mclntyre has conjectured thar much of this
tephra may have been released through vents
beneath Lake Hopango and that the sudden
chilling effect of the water on the magma would
have fractured it into unusually fine-grained
particles.

What would have been the specific effects of
such a disaster on the Mava in the highlands as
well as more distant peoples: What archaeologica!
evidence exists to explain and illuminate these
effects? The ecological damage done by the
tephra to agricultural fields in most of El Saivador
would have made continued use of the old soil
impossible: ash depths of more than roughly 15
centimeters would have exceeded the Mava's
technological capacities to continue farming. While
volcanic ash, once weathered, is among the most



srowductive of soils. treshlyv tallen rephra—ash,

p imice, scoria or anv airtall material—lacks many
i the clements essenual for plant growth As a
seneral rule, darker rephra weathers faster than
light-colored tephra and contains more of the
rutrients requisite for plant growth. Since the
tephra from lopango was light-colored, it was all
that much more damaging to the El Salvador
highland soil.

Additionally, the tephra also had a poorer
foucture and saler retention capacity, a quality
hat contributed to the untortunate consequences
which tollowed llopango Gordon Willey of
Harvard University tound evidence ot Hooding of
the Belize River at about the same nme as the

Protoclassic arrival ot immigrants into the area.

Large tree. tumbled and
carboniied by the Hopango
eruption during the “T17
phase. Iocated west of
Santa Tecla.

which would also have been the nme shorthy after
llopango. Torrenual rainfall 1s a common
occurrence after large volcanic erupnons the fine
ash parucles suspended in the air act as nuclei for
water droplet formation and the eruption itself
adds moisture to the air. Worse ver, the damage
w vegetation eliminates the major normal check to
rapid runoff. When one adds to this the relative
nonporousness and impermeability of the
fine-grained ash deposited by llopango, it is
scarcety anv wonder that major tlooding would
have occurred. Willev also noted the virtual
disappearance of freshwater mussels and umvalves
from Barton Ramie at the time of the floods in
the Belize River. The probable explanation tor this
1 that volcanic ash 1s lethal to manv aquatic plants



